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Emulator

¢ Emulator mostly feature complete and focus is on debugitest

o SQ/SP/SX
¢ Closing out last few mesmatches between HWEMLU in MACC and interpolator
@ SOQRT tables being added in conjunction w' HW
o Fixang alpha test in 5X

o TPMC

@ Behind in validation of features due to transfer of resource to HW RTL dabug (sw
team hitting bugs before w team)

@ Debugging DXT4/S hang, cubic mapping, LOD correction, misc. formats
o Updated o néw LOD bias scheme (change in téxture constant)
o TC needs now degamma DXT and DAN

@ RB/RC
¢ Debugging depth expart
o Debugging ZPASS counter {proposed addition of event for wiiting countes)
¢ Fiong degamma and misc. precision issues

* MC/MH
e Debugging HDP aperture mapping
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HW Verification (directed tests)

|

Block Planned | %Written | %Running | %Passing
MC/MH | 2433 98% | 100% 199%
RB/RC 4000 78% | 78% 1 97%
|
SP 1505 100% | 100% 95%
sa 150 97% : 97% | 24%
SX 45 95% 95% 71%
TP/TC 5500 85% 14% 36%
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Random Validation
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==
Block Running %Passing
MC/MH 1694 32%
RB/RC (AB) 404 75%
SP (interp/MACC) | 1250 73%
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R400 /O Staff

* 1 Manager (SamH)

* 3 ATl Engineers (LinC, JennH, JohnL)

* 1 Contractor Engineer (JoeN)

* 2 ATl layout designers (KarenW, KathieC)

2 Contractor layout designers (ChrisV, JerryB)

ATI TECHNOLOGIES INC

June 14, 2017
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R400 /O Activities

Memory I/O and clock design (LinC and JoeN)
* Memory near pad logic (JennH)
* Pad ring ordering/planning

* Spreadsheet - GregS of Marlborough

* Ring issues - SamH
* Library generation (JohnL)
Top Level ring issues (SamH)

June 14, 2017
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Memory /O & Clock

LinC - memory l/O cell; JoeN - memory clock

* The idea is share over 90% of the sub circuits in both cells.

* Scheduled for first pass design comglete - 1/9 most likely to
be first pass design complete on 1/17 for memory 1/O.

* Memory clock a week later - 1/24

* Layout for the output driver section has started and

scheduled for completion on 2/15

* Initial library files (LEF, TLF, LIB, DB, and verilog) will be
delivered by 1/17.

June 14, 2017
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Memory Near Pad Logic

RTL-to-schematic implementation (JennH)
* ADDR, DATA, and DQSM are done first pass

* DQSS and HCLK are currently in progress

* Schedule for completion on 2/1

Initial library files (LEF, TLF, LIB, and DB) will be
deliver on 1/17.

* Layout to start on 2/1 and complete on 3/1
On going memory system timing — complete on 3/15

June 14, 2017
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Delay Line and misc
layout

* First pass design is done (JoeN)
* ChrisV started on layout - complete on 2/1

* Miscellaneous layout
JerryB started on 1/14
PVREF

Comers
Spacers

* Breaks

* Complete on 3/1

ATI TECHNOLOGIES INC

June 14, 2017
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Deliverables

* N7
* LEF, TLF, LIB, DB and verilog for the NPLs and memory I/O and clock

* Final LEF, TLF, LIB, DB and verilog on 3/1
* Ring DRC/LVS clean and gds delivery on 4/15

ATI TECHNOLOGIES INC

June 14, 2017
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Pull in possibilities

* Current schedule allows for a month of DRC/LVS

* We learned a lot from RV350 and since we are
utilizing a lot of its cells, LVS may take less time.

* Optimistic - final clean DRC/LVS ring by 4/1.

ATI TECHNOLOGIES INC

June 14, 2017

ATI Ex. 2063
IPR2023-00922
Page 12 of 150



Marlboro Hardware Design
Block Status

—

Closure rate of SQ debug was not matching planned schedule
« Ovlando has resources available
= Ovlando ramp-up started, dvision of labor identfied

Regular meetings started 1/06/03 w/ Orlando to coordinate
responsibilities

Last few bugs are belng worked
» lroning precision out
» Updated SQRT in emulater Monday, in HW Tuesday

TP formatter verification within SP (Vishal)
Plan is to freeze SP with Netlist 4 0 release (2/14/03)

Moving export allocate counter to SQ to solve performance issue

Debug remainder of export features (dependent on SQ debug)
» FOG, multi-pass, pixel kill, alpha test, cylindrical wrap, ete
+ Add resource to speed debug of SX (TBD)
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Marlboro Hardware Design
Block Status

- TPI/TC

— TP venfication debug is currently a bottleneck
» Moving resource (Suba D) from TC to TP for debug
+ Moving vedification resource {Kevin Olson. ) to TC design
+ Using synthesis contractor (Steve Mbwru) for TC block split

— Mark Fowler has been added to drive TR/TC debug

— Working LOD logic, expect wrap-up this week
- Belief is LOD is a major blockage to tests passing
— Many changes made Monday — large jump in tests passing

- Performance improvements designed and released
— Break-up of the TC in progress, expected done for Netlist 4.0
— Study and identify AGP vertex performance issue

« Repair not yet fully understood
+ Expect some areafschedule impact for TC

- Architectural deadlock issue
» ldentified and fix being implementad (expected complate in one week)
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Marlboro Hardware Design
Block Status

- RB
— Random testing continues with a high failure rate
+ Fixes being implemented 1/14/03
— [dentified RB needs division to fit in physical design tools
= Will not gate Natiist 4.0 (plan for Netfist 5.0)
= Timing has improved from 5ns to 1.7ns violation over the Holidays
— Mark Sprague s fixing timing issues
~ Adding Dan Clifion for stencil decompression/compression

— Waldation | iplete? — ask Jay in the mot ]
-~ Performance analysis is complete and satisfactory
- Block awaiting PD feedback
« MC/MH
= MC Pad interface logic design in progress, complete by 1/31/03.
» Completion is gating Neflist 4 0
Electrical interface for pads requires SiV input (most issues closed)
= Plan for calibrabon unit in place requires SV agreemeant
= Issues raised on Clock signal pad and strobe pads requires SiV rescluion
= MC/MH Block level test complete, identified verification coverage holes that
are being addressed
« Moving Bel Wang 1o test writing
- Agding Brian Favela to implement MC/MH testbanch enhancements
- Starting significant stress and random verification
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Marlboro Hardware Design
Block Status

BLOCK
Synth Date

Worst Timing
Previous
Worst Timing
Total Neg
Slack
Total Area
(sqmm)
Previcus Area
{sqmm)

sQ

Jan 11,

2003
D84

025

1359

5358

4 69

spP
Dec 26

-0.45
028

1580.4
9.243

11.06

sX

Dec 16
2002

117

025
18642
2772

305

RB

Jan 14
2003

250
355

145038
9.045

1.3

AB

Jan 8,
2003

.21

{44
03
1772

166

RC 1L
Dec 18, Jan 14,
2002 2003
00 093
0 25

00 459 0
D.1E7 3.643
0.22 389

TC

Jan 2

2003
.56

525

161099

NIA

2002
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Marlboro Hardware Design

Block Status

BLOCK MH MC Sl 10 CHIP
Synth Date Jan 14, 2003 Dec 16, 2002 Dec 20, 2002 N/A Dec 31, 2002
Waorst Timing 032 061 00 NiA a0
Previous Worst Timing 083 0.25
Total Neg) Slack 19222 36.3 NiA
Total Area
€565 0.847 0.206 NiA 6.565
{sqmm)
Previous Area
N 095
{sqmm)
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Marlboro Hardware Design
Block Status

Major Block Plan | Last FC | Current FC

[RB Blend (AB Block) | 11/18/2002| 12/18/2002 1/2/2003
SP 11/18/2002]  1/9/2003 2/14/2003
SX 12/2/2002| 1112003 212812003
MC 12/16/2002| 1/20/2003 3/15/2003
MH 1/2/2003| 1/2/2003 3/15/2003
SQ 1/15/2003| 1/15/2003 5/1/2003
RB (Remaining) 1/15/2003| 1/15/2003 4/10/2003
TP 1/31/2003] 1/31/2003 4/30/2003
TC 1/31/2003] 1/31/2003 4/20/2003
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BLOCK
Synth Date

Worst Timing

Previous
Worst Timing

Total Neg
Slack

Total Area
(sqrmm)

Previous Area
(sgmm)

5Q

Jan 11,
2003

-0.84

-0.25

135.9

5359

4.68

SP

Dec 26,
2002

-0.45
-0.25

1580.4
8.243

11.08

SX

"Dec 16,

2002
-1.47

-0.25

1954.2

2772

3.05

RB

Jan 14,
2003

-2.50
-3.95

. 145038

2.045

11.13

AB

Jan 8,
2003

-0.21
-0.44

03

1.772

1.66

RC TP
Dec 18, Jan 14,
2002 © 2003
00  -0.93

.0.25
00 4990
0.187 . 3643
022 389

TC

Jan 2,
2003

-0.96
-5.25

16109.9
N/A

20.02
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BLOCK
Synth Date
~ Worst Timing
Previous Worst Timing
Total Neg Slack

Total Area
(sgqmm)

Previous Area
[sgmm)

MH

-0.32
-0.53
19222

6.985

5.71

MC Sl 10 CHIP

Jan 14, 2003 ‘'Dec 16, 2002 Dec 20, 2002 ‘N/A Dec 31, 2002

-0.61 0.0 NiA 0.0
095 | .
36.3 N/A

0.847 0.206 N/A 6.569
0,95
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BLOCK
Synth Date

Worst Timing

Previous
Worst Timing

Total Neg
Slack

Total Area
(sqrmm)

Previous Area
(sgmm)

5Q

Jan 11,
2003

-0.84

-0.25

135.9

5359

4.68

SP

Dec 26,
2002

-0.45
-0.25

1580.4
8.243

11.08

SX

"Dec 16,

2002
-1.47

-0.25

1954.2

2772

3.05

RB

Jan 14,
2003

-2.50
-3.95

. 145038

2.045

11.13

AB

Jan 8,
2003

-0.21
-0.44

03

1.772

1.66

RC TP
Dec 18, Jan 14,
2002 © 2003
00  -0.93

.0.25
00 4990
0.187 . 3643
022 389

TC

Jan 2,
2003

-0.96
-5.25

16109.9
N/A

20.02
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BLOCK
Synth Date
~ Worst Timing
Previous Worst Timing
Total Neg Slack

Total Area
(sgqmm)

Previous Area
[sgmm)

MH

-0.32
-0.53
19222

6.985

5.71

MC Sl 10 CHIP

Jan 14, 2003 ‘'Dec 16, 2002 Dec 20, 2002 ‘N/A Dec 31, 2002

-0.61 0.0 NiA 0.0
095 | .
36.3 N/A

0.847 0.206 N/A 6.569
0,95
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R400 Program Review

Jan 15, 2003
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Target Milestones in Last Month

- R400 Program Milestones
- Whole chip code freeze by 11/23

« Toronto R400 revised milestones
- Achieve 100% passing in block regression by 12/13 with tvout
being 1/6
- Start IKOS debug 12/20.
- Achieve revised timing goals by 12/30.
- Achieve 50% regression passing in chip by 12/30, 100% by 1/30.
- Start Gate level simulation in Jan.
- Complete system tests & debugged by 1/30
- Deliver final netlist 1/30.
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What Have We Achieved

- Status Summary

v Achigved 100% passing on block level regression on Dec 30
with the exception of tvout and bif

v Achieved over 50% passing on chip level regression on Dec 30

v' PCl configuration cycles passed on IKOS validation on netlist
20

v System tests are on track to be delivered & debugged

¥ Emulation work in bif & tvout are on track, The completion dates
are Jan 24 for tvout and Feb 7 for bif

¥ Synthesis timing/area closure is in progress
v' Deliver IDCT final netlist on Jan 24 '
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What Have We Achieved

(specs, coding, emulation, tests)

» Coding 5 100% complete with 2% outstanding in BIF(agp 64byte wiite &

perf counter),

« Emulation 5 100% completed with viga({liled mem dump) and bif.

« Tests are 100% released with 1b, tvoul, bif & system outstanding, covering

RT, hdtv, bif changes.

RTL RTL Tests
Design specs coding Emulation Written
display dep 100% 100% 100% 100%
Ib 100% 100% 100% 98%
scl 100% 100% 100% 100%
crtc 100% 100% 100% 100%
dispout| 100% 100% 100% 100%
| tvout | 100%  _100% _  100% __ 80%
vga 100% 100% 99% 100%
vip 100% 100% 100% 100%
BIF 86% 98% 20%
IDCT 100% 100% 100% 100%
system

L RN BT
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What Have We Achieved
(block RTL regression)

« All blocks are 100% passing

- Tvout reached 80% passing and plan to complete by Jan24

number of fests

40

50

a0

L5}

200

150 14

o0

Block Rregression 12/30

= | hesls wrSen

M tests panned

B tevsts pesmsang
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What Have We Achieved
(Chip regression)

« Overall 68% passed on chip level with VIP100% & 1DCT 96% —

« Dcp, scl, cric, dispout all have above 60% passing. The failing 40%
was due to DC-MH interface bugs.

« Vga is gated by tiled memory dump while bif is catching up

Chip Regression 1/14/03
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What Have We Achieved

(Chip regression emulation)

- Most blocks are 100% passing

« Tvout & vga plan to complete by Jan 24

- Bif plan to complete by Feb 15

Chip emu Tests Tests Tests
m Design regress passing Released Planned
dcp 100% 375 375 375
Ib 100% 47 47 47
scl B5% 135 159 159
cric 100% 131 13 131
dispout 100% 232 232 232
tvout - 0 0 50
vga 130 171 220
vip 100% 275 275 275
DC 1325 1390 1489
BIF 83% 200 153 240
1DCT 96% 246 256 256
System 0% 0 0 80
Total 86% 1771 1799 2065
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What Have We Achieved
(Area & Timing)

More efforts are in place to close timing.and area issues,
« IDCT to close by Jan 24
+ Most violations in DC should be fixed through a number of iterations of

synthesis. DC slill have some violations caused by improper constrainis.

area goal is Tmm2.
« BIF's timing issue are due to design changes and they are in review to
be updaled.
o BIF
Area (mm2) 84 lArea (mm2) 1.63
Cell Count 62K iCell Count 1B
Timing Timing
Path Groups | Speed (as) Violagon (ns| Path Groups | Speed (ns} Violation (ns)
PCLK_CRTCH 25 .05 SCLK_G_BIF 225 058
PCLK_CRTC2 25 £.10 AGPCLK 35 o
scu;_-s ocP 228 038 o 14 0
CLK_G_SCLY 228 027
sa.n_ _5CL2 2.25 077 10GT
SCLK_G_VGA 2.25 4,34 Area (mmz) 1.23
SCLK_G_VF 2.35 201 iCell Couni 7IK
SCLK_M 235 o1 Tieming
SCLK_P_DC 225 -1.33 Pa® Geoups | Spead (na)  Violation (i)
SCLK_R_DISP 225 161 [sCLX_G_DCT 225 016
SCLK_R_TVOUT 225 D04
SCLK_R VIP 2.25 087
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What’s ahead?

Next Set of Goals:
~ Deliver IDCT final netlist by Jan 24

» Achieve DC 100% passing in chip level
regression by Jan 30

~ IKOS validation on netlist 3.0.

» Achieve DC timing goals by Jan 30.
» Deliver DC final netlist by Feb 15.

» Start Gate level simulation in Jan.

» Close bif timing & existing tests issues by
1/30.

~ Deliver BIF final netlists by Feb 28
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Issues

Chip level regression:

» 7 MH related bugs reported for last 2 weeks
~ 5 hardware issues to be fixed & released
~ 2 emulation issues(vga rotation) to be fixed
~ 4 BIF related emulator bugs reported
~ 1 due to dma hang resolved
~ 3 others related to FB_START,
HDP_FB_START, APER_CNTL to be resovied
» DVO pad

~ Recommended mem pad doesn't support SDR
mode

» Can we drop 3.3V support?
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Risks

- MH bug fixes has been the bottieneck for chip
regression.
-~ Need Marlboro MH team to increase their priority in
resolving these issues
« Marlboro’s RTL code releasing process has been
ranging from 2 to 5 days before it get released.
— This is critical in resolving chip issues quickly.
—~ Currently, DC progress is being slow down on chip
regression.
« The next step is to get IKOS running with display
— This again require MH/MC issues and bugs to be
resolved

- Area reduction plan may have schedule impact
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R400 Program Review

January 15, 2003
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Orlando Hardware Status
—
@ CP/RBBM/VGT/PAISC/ SC_B 100% coded (Netlist 3)

@ Gate Level simulations of all blocks in progress
¢ PA identified problem with Virage memory models
o Several issues identified in Hardware and fixed

o Code coverage results used to improve random and stress
test coverage

@ Continued synthesis realizing timing improvements and area
reduction
@ 0.445 mm*2 reduction => 2.5% improvement over netlist 3

o Real Time Streams, Pipe Disable, 2D Validation in progress
... moving to GC/Full chip testing
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Orlando Synthesis Summary

BLOCK PA VGT sC SC B =
Synth Date Jan 10, 2003 Jan 13, 2000 Jan 12, 2003 pan 10, 2003 Han 13, 2005 |J
Code Version NA NiA NA A NA
Warst Timing 0 o9 .17 a1 '
#>108n5 0 [ [] ]
505005 0 0 [ 0 0
202008 ] o [ 0 )
¥>000n5 ny 145 515 7 o
Taotal Neg Slack 57 &3 b1 ] o oo
Whreload HA PtA L) A MGA
Call Area tiqmem) 31134 o075z M 3.481 2489
Macro Area (sgmm| 1008 Q4 1% O 000 17697
Tkl Adw s (31)/mam) 4149 1.962 4174 Jan L
Wumber of Ceds 148510 53738 187484 152680
Number of nets 20089 STa14 200427 183741 182552
Thming Semmary lnk {fsumm) | SRbunE =Ehahs | G K BISH | DiusT
HAeva Sesvrmary wnk aefieg) pa efleg vl mfiog scmfiog | sc bmfleg | cpowiieg
Netinl 3 Resunts
FYRRNY [en— 1.13 0.1 au 3. 408
4.7 1.73% a2re ) B0% 4 580

Total Arsa [avgrmm)

(3771
b
9aig

[} sl Tealss

i refdeg

.15
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Vertes Densgme

Tustalaie (TOT)

Orlando Function Test Status

RAQS PASC Funcliona! Valideton Project Biatus
Updated oh 01-14 2000 af 1513227

Copper  Niowpart awfup (L
Tresireses (LS
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Block Validation

Orlando Block Regression Status Summary

: |
~CapinnEEL

L
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-
-
-
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-
-
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-

g
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Block Random Results

o PA
o 13298 tests run
o 0O failures per 100

_ - e —
@ SC e
o 8231 tests run I }
o O failures per 100 '
e SC_CHIP

o 11892 tests run
e 5 failures per 100
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Orlando Resource Reallocation

o Designers shifting to other R400 blocks

¢ SQ: 6 engineers assisting with RTL validation, test bench
generation, test suite review and performance analysis /
validation

@ Laurent Lefebvre — Emulator updates, debugging, help everyone up to speed

@ Vic Romaker -~ Key debugger, Waterfalling, Kill Mask. Export and Multi-Pass,
Control Flow elc

@ Doug Duncan — Debug, Clock gating, Performance Counters, Inatr & Const Store

Issues, GPR alloc

George Valaitas - Test Sutes

Yung Giang — Add performance counter test atc

Scott Harlog — Stand alone SQ test bench

Mike Mantor - Debug, focus Performance and SC/SQ/SP interface functionality

Mike Mang ~ Architecture and performance analysis, Predicabion debug

Danald Lee -~ RTL focus on predication and export buffer counter change

Clay Taylor — Performance analysis and general debug

Randy Ramsey - Debug focus on Control Flow

Stevie Camlin - SQ synthesis / error clean-up

®  © @ & 9 8 & 0 %
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Orlando Resource Reallocation

@ TP: 1 engineer added for TP stand-alone test bench
creation

o RB: 1 engineer added for RTL coding / validation

@ SX: Possibly 1 engineer added for stand-alone test bench
creation
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Issues / Risks

@ PM4 Packet dumps needed for performance testing /
and feature validation

@ 3dMark03, UT03, Doom3
@ Full chip / GC validation
@ Pipe Disable Validation for IKOS
¢ Real-time stream and 2D validation (require integrated
testing)
@ Reallocation of Orlando resources
@ Spin up time on new areas
@ Shifting focus from existing blocks
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“ Full Chip Validation

Christeen Gray
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Chip Validation Status

|
@Most chip environment updates (for
graphics testing) are in place. Remaining
dare.
@ Makefile updates to handle sim target for new
parameterized tests
@ Continue to clean up wamings from chip
compile/simulation
e Runtime memory model warmnings
« Connectivity wamnings from compile
@ Automate method of tracking system test progress
(requires multi-sited data collection)
ATI Corporate Presentation
Confidential
ATI Ex. 2063

IPR2023-00922
Page 44 of 150



Chip Validation Status (cont’d)

¢ Orlando Full Chip Validation:
Total Tests Tests %
Tests | written | Passing | Complete
CP 1182 | 785 246 28%
RBBM 100 10 10 10%
GFX 500 >500 44 9%

@ Toronto Full Chip Validation
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Chip Validation Tasks

¢ Continue to add trackers, monitors, debugging aids to Chip /
GC lestbenCh | HA40Y Geaphice Pipaline

@ Review test suites for coverage

@ Plan and continue to write chip level functional and stress
tests

—
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Issues / Risks

o Compute Resources

@ With increased users on the GC / Chip environment,
Orlando linux farm / disk space was inadequate

o Ordered 10 additional linux machines
@ Maturity / functionality of blocks at a point to start
validation of functions requiring integrated testing:
@ 2D Validation
@ Performance
¢ Bad Pipe
@ Real Time Streams
@ Improvements to block level test benches will improve
progress at integrated GC and Chip level testing
¢ Adding randomization at interfaces
o Lower-level Test Benches are being built
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SBACKUP CHARTS
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BLOCK PA VGT sC SC B Ccp REEM
Hnﬂl Date Jdan 10, 2003 Jan 13, 2003 Jan 12, 2003 Jan 10, 2003 Jan 13, 2003 |Jan 2, 2003
Code Version A HiA MiA M [ N4
Wargl Temang 0.6 A,06 b7 .84 ] {63
# = 1.00 nS o ] o o o 1]
# > 0.50 nS o 0 0 o0 0 [
#3020 n5 0 0 i 0 il [}
# = 0.00 nS n’ 165 539 el il a2
Total Heqg Skack 57 43 275 0.1 0.0 04
Wireload A A, M NiA 173 A
Cell Area {sgmm) 3134 (i v 327 3,481 2445 0142
Macro Area (sgmm) 1.006 0401 0803 0000 1767 0125
Tolal Area |somim) 4,140 1.152 4174 2481 4. 245 0,208
Mumber of Cellg 185018 5735 1537464 189572 152833 3877
Mumber of nets 200E98 BTE14 EﬂD-i..'l'T 183741 TBZ5I2 9oEa
Timing Summary link (Asumm) | patsumm  vplisamemn  sclsumm | so BISumm  Cpelsumy s summ
Area Summary link [reflog] | parenon vyl nefiog screfiog | scoborelicg  cpaeflog | rbboreliog
Netlist 3 Resulis
Worst 5 BRI £33 AT A5, 14 San =100 43,15
Tiakil Siwd |supin) a3 [ J42.3 4,278 q600 d.2pn - |
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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 | 818 90% 01-14-03
sSC 2486] 2460 S8% 01-14-03
PA 2485) 2478 | 99% 01-14-03
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Type #Planned #ExpectedRun #Passing(%3Passing)
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R400 Program Review

January 15, 2003
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Orlando Hardware Status
—
@ CP/RBBM/VGT/PAISC/ SC_B 100% coded (Netlist 3)

@ Gate Level simulations of all blocks in progress
¢ PA identified problem with Virage memory models
o Several issues identified in Hardware and fixed

o Code coverage results used to improve random and stress
test coverage

@ Continued synthesis realizing timing improvements and area
reduction
@ 0.445 mm*2 reduction => 2.5% improvement over netlist 3

o Real Time Streams, Pipe Disable, 2D Validation in progress
... moving to GC/Full chip testing
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Orlando Synthesis Summary

BLOCK PA VGT sC SC B =
Synth Date Jan 10, 2003 Jan 13, 2000 Jan 12, 2003 pan 10, 2003 Han 13, 2005 |J
Code Version NA NiA NA A NA
Warst Timing 0 o9 .17 a1 '
#>108n5 0 [ [] ]
505005 0 0 [ 0 0
202008 ] o [ 0 )
¥>000n5 ny 145 515 7 o
Taotal Neg Slack 57 &3 b1 ] o oo
Whreload HA PtA L) A MGA
Call Area tiqmem) 31134 o075z M 3.481 2489
Macro Area (sgmm| 1008 Q4 1% O 000 17697
Tkl Adw s (31)/mam) 4149 1.962 4174 Jan L
Wumber of Ceds 148510 53738 187484 152680
Number of nets 20089 STa14 200427 183741 182552
Thming Semmary lnk {fsumm) | SRbunE =Ehahs | G K BISH | DiusT
HAeva Sesvrmary wnk aefieg) pa efleg vl mfiog scmfiog | sc bmfleg | cpowiieg
Netinl 3 Resunts
FYRRNY [en— 1.13 0.1 au 3. 408
4.7 1.73% a2re ) B0% 4 580

Total Arsa [avgrmm)

(3771
b
9aig

[} sl Tealss

i refdeg

.15
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Vertes Densgme

Tustalaie (TOT)

Orlando Function Test Status

RAQS PASC Funcliona! Valideton Project Biatus
Updated oh 01-14 2000 af 1513227

Copper  Niowpart awfup (L
Tresireses (LS
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Block Validation

Orlando Block Regression Status Summary
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Block Random Results

o PA
o 13298 tests run
o 0O failures per 100

_ - e —
@ SC e
o 8231 tests run I }
o O failures per 100 '
e SC_CHIP

o 11892 tests run
e 5 failures per 100
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Orlando Resource Reallocation

@ Designers shifting to other R400 blocks

@ SQ: 6 engineers assisting with RTL validation, test bench
generation, test suite review and performance analysis /
validation

e Laurent Lefebvre — Emulator updates, debugging, help everyone up to speed

@ Vic Romaker - Key debugger. Waterfalling, Kill Mask. Export and Multi-Pass,
Control Flow etc.

Doug Duncan — Debug, Clock gating, Performance Counters, Instr & Const Store
iBsues, GPR alloc

George Valaitas — Test Sutes

Yung Giang — Add performance counter test atc

Scott Hanog - Stand alone SO test bench

Mike Mantor — Dabug, focus Performance and SC/SQ/SP interface functionality
Mike Mang - Architeciure and performance analysis, Predicaton debug
Denald Lee - RTL focus on predication and export buffer counter change

Clay Taylor — Performance analysis and general debug

Randy Ramsey - Debug focus on Control Flow

Stevie Camlin -~ SQ synthesis / error clean-up

§ & & ¥ & ©§ U © O
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Orlando Resource Reallocation

@ TP: 1 engineer added for TP stand-alone test bench
creation

o RB: 1 engineer added for RTL coding / validation

@ SX: Possibly 1 engineer added for stand-alone test bench
creation
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Issues / Risks

@ PM4 Packet dumps needed for performance testing /
and feature validation

@ 3dMark03, UT03, Doom3
@ Full chip / GC validation
@ Pipe Disable Validation for IKOS
¢ Real-time stream and 2D validation (require integrated
testing)
@ Reallocation of Orlando resources
@ Spin up time on new areas
@ Shifting focus from existing blocks
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ull Chip Validation

Christeen Gray
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Chip Validation Status

—
@Most chip environment updates (for
graphics testing) are in place. Remaining
dare:
@ Makefile updates to handle sim target for new
parameterized tests
o Handle/Fix 1 LSB precision difference between emulator
and hardware
¢ Continue to clean up warnings from chip
compile/simulation
¢ Runtime memory model warnings
o Connectivity wamings from compile
@ Automate method of tracking system test progress
(requires multi-sited data collection)
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Chip Validation Status (cont’d)

¢ Orlando Full Chip Validation:
Total Tests Tests %
Tests | written | Passing | Complete
CP 1182 | 785 246 28%
RBBM 100 10 10 10%
GFX 500 >500 44 9%

@ Toronto Full Chip Validation
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Chip Validation Tasks

¢ Continue to add trackers, monitors, debugging aids to Chip /
GC lestbenCh | HA40Y Geaphice Pipaline

@ Review test suites for coverage

@ Plan and continue to write chip level functional and stress
tests

—
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Issues / Risks

o Compute Resources

@ With increased users on the GC / Chip environment,
Orlando linux farm / disk space was inadequate

o Ordered 10 additional linux machines
@ Maturity / functionality of blocks at a point to start
validation of functions requiring integrated testing:
@ 2D Validation
@ Performance
¢ Bad Pipe
@ Real Time Streams
@ Improvements to block level test benches will improve
progress at integrated GC and Chip level testing
¢ Adding randomization at interfaces
o Lower-level Test Benches are being built
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SBACKUP CHARTS
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BLOCK PA VGT sC SC B Ccp REEM
Hnﬂl Date Jdan 10, 2003 Jan 13, 2003 Jan 12, 2003 Jan 10, 2003 Jan 13, 2003 |Jan 2, 2003
Code Version A HiA MiA M [ N4
Wargl Temang 0.6 A,06 b7 .84 ] {63
# = 1.00 nS o ] o o o 1]
# > 0.50 nS o 0 0 o0 0 [
#3020 n5 0 0 i 0 il [}
# = 0.00 nS n’ 165 539 el il a2
Total Heqg Skack 57 43 275 0.1 0.0 04
Wireload A A, M NiA 173 A
Cell Area {sgmm) 3134 (i v 327 3,481 2445 0142
Macro Area (sgmm) 1.006 0401 0803 0000 1767 0125
Tolal Area |somim) 4,140 1.152 4174 2481 4. 245 0,208
Mumber of Cellg 185018 5735 1537464 189572 152833 3877
Mumber of nets 200E98 BTE14 EﬂD-i..'l'T 183741 TBZ5I2 9oEa
Timing Summary link (Asumm) | patsumm  vplisamemn  sclsumm | so BISumm  Cpelsumy s summ
Area Summary link [reflog] | parenon vyl nefiog screfiog | scoborelicg  cpaeflog | rbboreliog
Netlist 3 Resulis
Worst 5 BRI £33 AT A5, 14 San =100 43,15
Tiakil Siwd |supin) a3 [ J42.3 4,278 q600 d.2pn - |
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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 | 818 S0% 01-14-03
sSC 2486] 2460 S8% 01-14-03
PA 2485) 2478 | 99% 01-14-03
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R400 Performance
Verification
January 15, 2003
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Performance Counters

o Current Status
o Several blocks have implemented performance counters

@ MH, SC, RB (partial), SX are complete
@ Expecting MC, SQ, TP/TC to be implemented soon

@ This includes “phantom” counters; not synthesized but allow
dumping of all information after simulation

@ Analysis

@ Able to dump all performance counters to file after a simulation

o Have some tools to post-process dumps (clean-up, sort, add to
spreadsheel, elc)

@ Plan to add support for analysis.
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Performance Counter Output

o Sample SC and RB Counts
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Directed Tests

@ Gathering Data

@ Running lots of parameterized directed tests to gather data for
various fill rates on the simulator

o Focusing on simple fill rate tests such as color fills, blending,
depth tests, and basic texturing

@ Processing and analyzing data with architects and leads to
understand and interpret the numbers

@ Analysis

@ Color fills appear to be achieving peak goal of 8 pix/clk

o Blends are currently not hitting the peak numbers (~6 pix/clk),
this is under investigation at the moment

@ The numbers are adjusted to not include flush time (up to 1K 32-
bit pixels to memory or approx 256 cycles)

@ Numbers still include setup time (30-50 cycles) which is most
likely why they are slightly below 8
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Directed Tests

o

@ Sample Data (RBRC color fills)
400 Fill Rate Tests
Ugsiaded 11152003
RESRC
Grid BixiCik R400 A0 RI0D % AI00
Test Size (nxn) Pixels Clks PaiClk  (noflush)  (Exp) Expected ($im] Simadated
metwesh wel2 64 1 496 67 495180 TiTH8. 8 MET% [
recimash_wel2 (=] 4 BEEE 8543 TETIM T S0ES B GARYS
rectmesh wel2 128 1 1E38d 2383 BATSNET 7 TODASE B EXS
rectmosh wel2 128 2 GM5% BAOT TEASTO4 T ONAR B BS04%
rectmesh_wel2 256 1 ESEM M52 TEeaSTO4 T EDSR B BS04% TEN 100 BE%
tmesh_weid (2] | 08 BB2 475174 & TS007E 8 Badds
il weld B4 4 B55% 8795 T451507 T OV 8 D504%
sk weld 128 1 16384 2407 E 208813 7 E18812 B BM%
tnmesh_weld 128 2 BESE ARDE TEBEEDE T EMNY B S5DE%
tnmesh_wol2 o ] | 633 pias VEXIFE V.AEAMdI2 B BAESw
|
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Directed Tests

@ RBRC color fill (increasing pixels)

[ L

Prsady
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W
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Directed Tests

@ RBRC color fill (constant pixels)

et P Bty

P b e
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Directed Tests

@ Sample Data (RBRC blends)

400 Fl Aaes Teats
Updated 1152000
RERC

Grid PiziClk R SR RO %R0
Test Size fran) Poeis Glis PGk inoflush)  (Exp) (Exp) (Sim} {Sim}
rectmash_mweld 12 1 634 2704 40501716 @808 8 754N
roctmash_me 3l 12 2 5% e SRS STeT B TO2e%
rectmesh_meld 355 1 SN 11272 S840 §oeied B TG TOe8 B 9%
oSt WX 128 1 Y354 3095 S 2906955 5771046 B 61T
sy WX 128 2 % 11509 550X648 562050 B B7%
ey _e3D 56 1  G55% 1157 S66384 5THEs8 B 70BN
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Directed Tests

@ Issues

@ Want to use GC for all performance measurements; however,
GC is not fully optimal yet preventing peak measurements for
many directed tests (eg textures)

o Depth unit is currently not optimized so no useful data yet

@ Texturing is not optimal yet; however, performance has
improved 4X in a very short time

@ Need more time spent on back end processing of data; currently
the process is too manual

@ What's next

o Texiuring tests, depth tests, stencil tests, elc

@ Small batch tests, scissoring tests, shadows?, shaders?
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R400 Capture & Playback Tools

@ QS Capture Functionality

o Capture tool functionality is currently broken; series of
unconnected and unfortunate events preventing this from
working (spec changes, booting issues, blue screens, etc)

@ Toronto is providing support on the boot and crash issues; we '
believe the boot problem is fixed and crash is understood and fix |
is imminent (just provided a new driver w/ fixes — testing...)

@ Because of this, not a lot of capturing has been going on lately. ..

@ Parser Tools

@ Corinna's HWPG have been continuing to support the R400 in
the parser tools; adding support for PM4Cut, formatting |
changes, efc

o Looking into support of R400 shader disassembly from existing [
tools |
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R400 Capture & Playback (con’t)

@ Emu/Sim Playback

]

R400 playback tool checked in and building;
New support for multiple header formats implemented
The FB_START issue has been resolved in primlib

Nothing else new here w/o new up to date dump files to debug. .,

@ Misc

All participating groups are continuing weekly meetings to
discuss schedules, implementation details, etc

Corinna is working on support for capture and playback of 2D
packels. .

ATl Corporate Presentation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 80 of 150



R400 Tools

@ Optimizer Tool (PM4Opt)

@ Will parse dump files from D3D and OpenGL drivers, analyze
the render states, shader programs, etc, and update new dump
file for playback

@ Allows performance verification work to proceed without creating
a dependency on the driver folks; information gleaned can be
fed back to the R400 driver and compiler groups

e Based on R400 parser library tools; modeled against the R300
program

@ Progress is slow wlo dump files. .,

@ Frame/Scissor Tools (DX8Logger, GLWrapper)

@ Allow the capture of individual frames as well as selected
regions (high res) of the screen

o Implemented, initial tests appear to work

-
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Application Tests

@ Tgl to primlib port

@ Allows R300 synthetic and high level (complex) tests to be run
on R400 (SiV); will complement the directed tests

o Scripting language (dv) allows for large numbers of test
vanations

@ Thesa tests are now running on both the emulator and the
simulator here in Mariboro; all previous setup and build issues
have apparently been resolved ©

@ Pseudo-benchmark apps

o Simpler apps that are designed to emulate known algorithms
used in benchmarks

e Have Doom3 final shader pass and stencil shadow algorithms;

R300 perfsuite complex tests will complement these tests
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Benchmark Tests

@ 3DMark 2003

@ Has DX7, DX8, and DX$ tests with most emphasis on the DX8
test; also has some fill rate and geometry tests;

@ Benchmark, tools, etc in place to begin debug of this DirectX
benchmark; however, unclear if the driver is ready to support the
execution of this test as of yet

@ Plenty of information can be gathered if the dump files are
incomplete; the PM40pt tool can be used to work through
problem areas, analyze shaders, efc. ..

@ Doom3

@ Do not have the 'latest’ version of this OpenGL game/benchmark
(due to recent snafu)

o As with above benchmark, ready to debug as far as the driver
will allow us

ATl Corporate Presentation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 83 of 150



Current PV Issues

@ Need capture and playback issues solved
@ Need GC performance improvement

@ Driver support with benchmark and other applications

ATI Corporate Presentation

Confidential

ATI Ex. 2063
IPR2023-00922
Page 84 of 150



Next Month...

Get capture and playback working

Begin debug and analysis of benchmark (et al) applications
Successful implementation of R400 optimizer tool

Complete implementation of performance counters in all the blocks

© © © o ¢

Continue and expand directed test coverage and analysis, provide
more extensive data to wider audience

Run more of the perfsuite tests

©

Provide hardware and software folks with useful performance
information!!!

@ Include set of performance regression tests as part of nightly build
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=nd of Performance
~ Verification
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Directed Tests

Test Planned | Written | % Written | Analyzed | % Analyzed
pv_triangle 28 21 75% 5 0%
pv_texture A 100%| o 0%
[ pv._texture_mutti 12 4 3% 0 0%
pv_scissor 3 100% 0 [,
pv_fog 8 4 50% 0 0%
pv_line 4 50% 0 s
pv_point 1 12% 0 0%
pv_rb 19 19 100% 1] 0%
pv_tcache 127 0 0% 0 %
pv_hiz_sten 107 0 0% 0 0%
pv_shader 127 L] 0% 0 0%
miscellanecus 207 0 0% 0 1
Talal 167 83 50% 5 %
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testhench.
testbench.
testbench.
testbench.
testbench.
testbench.

tegtbench.
testbench.
testhench.
testbench.
testbench.
testhbench.
testbench.

end of module rb count

start of module s¢ count —-——--——--——--—— - ———— o

.gc.sc.usc perfmon gm num quads low, 40%¢
.qc.sc.usc:perfmon:qm:covgred7h367lOw, 256
.ge.sc.usc perfmon hier num guads low, 4096
vgo.sc.usc_perfmon det num quads low, 4096
ge.scause perfmon det mask h0 low, 0
.qc.sc.usc:perfmon:det:mask:hl:low, 8]

end of module sSc CcouUnt —==—-—=—---- e m e mm— - -

start of module rb count ----———---—------"---"-"-"-"-"-"-"-"-"-"-"-""“""" "~~~ ————
+go.rb_3.urb_perfmon wrapper.
.gc.rb_3.urk_perfmon_wrapper.
.gc.rb_3.urb_perimen_wrapper.
.gc.rb 3.urb perfmon wrapper.
.gc.rh_3.urb_perfmon_wrapper.
.gc.rb_3.urb_perimon_wrapper.
.gc.rb 3.urbk perfmon wrapper.

urk perfrien rbk cntxl?_busy low, 4527
urk_perfmon_num_quads_passed_z_laow, 1024
urb_perfmon_num_ quads_falled z_low, 1

urk perfmon num 8x256 depth cache fills exp low,
urb_perfmon_num_8x256_depth_cache_fills_sep_low,
urb_perfmen_num_8x256_depth_cache_flushes_low,

urb perfmen num 82256 depth cache flushes sep, 0

fal
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R400 Program Review

January 15, 2003
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10:00am
10:15am

11:15am
11:35am
1200
1:00pm

2:00pm
2:15pm
2:45pm
3:15pm
3:30pm

Agenda

Gathening and Introduction

Logic Design & Verification
= MC/MH (RB/ Shader | Texture

- Display | VIP | B
- PASCNGTCP/RESBM

Full Chip Validation
Performance Validation Plan
Lunch Break

Software Update

~ BIOS /20

- Multimedia

- DirectX / OpenGL

- Compile
IP Update
Chip Integration / Pads
Physical Design Update
Break
Program Overview (Summary)

Peter Pellerte

Ken Corredl
Mark Fowster
Liti Sirclaie
Mike Mamor

Chiisteen Gray
Allen Galiofta

Liang Shen

Peter Pownall

Raj Verma
Frank Henng / Sam Huynh

Joe Grass

Peter Peilgrde
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ATI TECHNOLOGIES INC.

R400 MM Software Status
Peter Pownall, Jan. 15, 2003

CONMFIDENTIAL

June 14, 2017
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R400 Multimedia

* Qverview

* TV Out

* Video Capture

* Overlay

* Video Acceleration
* MM Shader
Risks

June 14, 2017
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Overview

* At this time there are 8 full time engineers ( 4 of them are
seniors ) working on R400 in MM.

* All design documents and bringup plans are now complete.
* Capture team begins coding this week as per schedule.

* Shader schedule has moved out about 4 weeks, Overlay
schedule has moved in about 4 weeks.

= \erfication - Verification has been done on IDCT, FDCT, MC
frame picture forward prediction, all texture formats needed by
MM, with linear interpolation, and 20 new MC modes for
WMVS. Also 2 tests have been written for real lime queue

support but not yet verified.

June 14, 2017
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TV Out

* DOne full time developer started coding in mid decamber
= Software documentation completed 11/29/02
* Coding complete 01/31//03

* Risks — Relatively low risk. Mot much work. Support new BIOS
structure, support new DAL interface, R400 class object
implementation, add SECAM support

ATI TECHNOLOGIES INC

June 14, 2017
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Video capture

* Video capture development begins this week, as per schedule. Only
design and documentation work has been done to date

* Coding complete 03/21/03
* Risks -

* Relatively low risk. Not a lot of work. Most of it is for AIW only, so not
needed for first graphics only boards, RTS video port flipping, Update
MMLIB and VPLIB with R400 register definitions, Update de-noise
algorithm and port to R400 shader,

* Strong dependency on the availability of good boards with video input.

*  This team has a lof of mvolvement wilh new AIW produc! introduclions,
Lots of maintenance work and resource conflicts.

ATI TECH

NOLOGIES INC [Dahe Timne]

June 14, 2017
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Overlay

* One full time developer since late September
* Design doc complete 12/06/02

* Basic graphics features coding complete 03/17/03

* All features ( including AIW live TV ) coding complete 04/24/03
* SWiesting complete 05/06/03

* Comments —

* Good news. The overlay schedule has moved in by about 4 weeks. The
milestones have been coming in ahead of schedule. The onginal schedule
was just overly conservative.

ATI TECHNOLOGIES INC

June 14, 2017
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Video Acceleration

*  One full time developer started in late September
* Design doc complete 12/06/02.

* Some significant structural changes are being made to the dnver at
this time. MVALIB/VHDLIB. A re-architecture to isolate the ASIC
dependent code and shader code. The intent is 1o release this new
architecture on R300 cores in 7.84, This will remove it as a risk item
for R400. This work is now checked in. MM QA has done a test pass
and all but 2 issues have been fixed, so this work is basically done

* Basic features { MPEG decodel/encode ) coding and testing complete
04/21/03

* WMV 8/9 coding and testing of DXVA interface complete 03/28/03
MPEGA4 coding and testing of DXVA interface complete 05/22/03

ATI TECHNOLOGIES INC

June 14, 2017
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MM Shader

* Design work completed, Bringup plan completed.

* Decode - testing complete: 03/31/03 ( was 03/03/03 )
* Encode - testing complete: 05/13/03 ( was 04/08/03 )
* Overlay — testing complete: 04/18/03 ( no change )

* WMV —testing complete: 06/30/03 ( was 06/04/03 )

= Comments — 4 week slippage. Attributed to delays in

integration with new MVALIB architecture and adapting to SSM
interface changes. This is pretty severe and we are looking for
ways to recover some of this time,

ATI TECHNOLOGIES INC
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Risks

* |t has been realized that upsampling 420 to 444 for
the overlay will cause artifacts. A new gradient filter
is being added to the shader to compensate. Likely
performance and visual impact. Work is ongoing on
this issue.

* No design yet for bandwidth sharing.

* We don't yet have a synchronized schedule with the
Cobra team.

We still need to produce an IKOS plan.

June 14, 2017
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R400 Program Review
— Software

January 15™, 2003
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Contents

+ R400 BIOS Development
~ BIOS Progress
— BIOS Verification Status
— BIOS Risks and Plan
« R400 2D Display Driver Development
~ 2D Driver Progress
— 2D Driver Verification Status
— 2D Driver Risks and Plan
+ R400 3D Graphics Driver Development
- 3D Driver Progress
— 3D Driver Verification Status
~ 3D Driver Risks and Plan

« Some Snapshots
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R400 BIOS Progress

« New BIOS Architecture = Command Decoder + BIOS
Tables

- Command Decoder
— Macros: 20 macros implemented and 1ested; 4 more macros
identified, but currently do not think they are required (set as low
prionty tasks)
— Commands: 34 commands implemented and tested; 10 more
commands identified, but currently do not think they are required
(set as low priority tasks)

—~ Mechanisms: 4 required mechanisms implemented and tested
- BIOS Tables

— 76 BIOS tables are spec'ed out and need lo be implemented and
tested on IKOS before A11 back

— VGA BIOS for IKOS bringup is ready
- BIOS Engineering build process is implemented
« BIOS utility is under development

—
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R400 BIOS Verification

- Command Decoder Coverage Test

Test Result (01/14/03)

Test Category " PASS
Move Alignment Tests 20 4 83%
ALU Tests 20 2 1%
Control Command Tests 19 8 T0%
Total 59 20 75%

« Detailed IKOS BIOS Test Checklist is created
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R400 BIOS Risks and Plan

—

- Risks
— Amount of testing on IKOS is huge due to new BIOS architecture

- Timing critical implementations can not be verified until ASIC
back

- Plan
— Categorize R400 BIOS tasks with proper priority and verify them
on IKOS in a proper order
— Using existing ASIC (R300) to verify timing cnitical
implementation
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R400 2D Driver Verification

=
- DDT has been revived and enhanced to run with QS-EMU
(Note: “Unknown" are still under run and will affect overall
PASS percentage)
| Test Result (01/10/03)
M| Test Group | # Cases PASS | FAIL
BitBit 242 Unknown
Drawlcon 1 1 0
o SetDIBits 1 1 0
2 |StretchBit 13 Unknown
§ Text 23 14 G
- Drawing 10 g 1
3 [Poly B B 0
Region 65 B 0
Shape 7 7 0
Summary 309 81.48% 18.52%
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R400 2D Driver Risks and Plan

- Risks
— R400 DAL/GXO implementation can only be verified on IKOS
- Bandwidth sensitive tasks can not be verified until ASIC back
- Plan

— Using the small (5M) IKOS box to start DAL/GXO testing ASAP
{only MC/BIF/DC/MH/SI blocks are required)

= Dump more 2D packets for hiw teams testing
— Profiling of 2D driver with various benchmarks is under way:.
results will be used for performance tuning
+ Open Issues

— Two new PM4 packets: ALPHABLEND and AAFONT were
implemented by hiw: but testing was failed
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R400 3D Graphics Driver
Progress

- Compiler
-~ Major critical functionalities are implemented, except for
wildcarding, OGL2 IL instructions, and more renderstates
support
- Bug fixing has been one of the major activities: # of open bugs
has been kept small
— Optimization is started and is the new focus recently
- SSM
— Added support for Flat Shading, Cylindrical Wrapping, and
Cubemap
- Implemented vidmem alloc/free tracking and eviction mechanism

— Added AbstractState for Two Sided Lighting, Pixel Fog, and
Denormalized Texture Coordinates

- More texture formats and texture filtering support
— High order surface support design has started
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R400 3D Graphics Driver
Progress (cont.)

- D3D
— Completed Cubemap and Pixel Fog
— Vertex Shader 2.0 implemented, with bugs filed to
compiler
— Debugging various test failures; progressing on DXn SDK
Apps
« OGL
— Cubemap and 3D Textures are working properly
— Testing of Point AA and Line AA is complete

— Debugging various test failures; progressing on OGL
Conformance Tests
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R400 3D Driver Verification

-
- SSMiICompiler
— Preliminary result with SSMClient2_33323 (11/26/2002) and

emulator 12/20/2002 release (note: this is an early, incomplete

run with emulator hangs and some improper golden images, re-

run is under way)
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R400 3D Driver Verification

(cont.)
- D3D Driver
— Verification Tests
] | e are e
1% L) (] ] 100.00% |29 texre irsisucions sl incuded
[DXIShader | eSS | 188 4 [} $2.43% Joot ol cheded, ep. 10 shader et
[FuscTest 1818 19 ] [] NAK 21y Iesily; under r=vien
— DXn SDK Apps

ERRORHANG

UNKNOWN
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R400 3D Driver Verification
(cont.)

+ OGL Driver
— OpenGL Conformance Tests
Passad Not Fue Eailed

— OpenGL Red Book Apps

+ Smooth - PASS

- Alpha - PASS

« Checker - PASS

. Light - PASS

- Scene - PASS

+ Texgen - FAIL

. Teapots - PASS
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R400 3D Driver Risks and Plan

- Risks
- Test Coverage of 3D Component Test Suites
- Compiler and StateCache performance is not yet known
= Emulator issues and feature completeness are critical for siw
development
- Plan
-~ Completing development of the following planned test suitas for
IKOS by 2/28
— Emphasizing more on siw testing and complete the following siw
verification milestone before siw IKOS starts (3/16)

« SSMICompilar. pass all SSMClient test sute except for branching

= D30 100% pass of DX7 and DXB shader lest suites and func tests; 90%
pass of DX9 shader test sutes and func tests

« DpenGL: pass all red book apps and OGL applets. at least B0% pass of
WHQL Test Set, Conformance Test Suite, and ATl's Quickcheck Test Suite

— Developing driver optimization and performance tuning plan for
delivery at end of February,
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DX9 SDK App Snapshot -
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DX8 SDK App Snapshot -
BumpLens
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OpenGL Red Book App
Snapshot - Teapots

& C:\Developmentiglut-3.7. 6\pro.... [ |8

” . J ¥ . J

» .

» ./

Lung Shen
Sihgw 1

COWFIOENTIAL
LN

ATI Corporale Presentation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 117 of 150



R400 Snapshots Web Page

Other snapshots are available at

and new ones will be added when available
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R400 Program Review

Marlborough - January 15, 2003

ATI Corporate Presentation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 119 of 150



IP - Virage

o As of last evening we received the final
Compilers from Virage
e These also include the customization of power rings
« IKOS models and Bit Masking fixes need to confirmed
e Expect an array reduction from netlist 3.0

@ Virage has been contracted to produce the JPC

e This provides the connections tile's Star Processor to
the test controller.

e Delivery is expect January 17, 2003
@ Validation of Star is in progress on the tile level

@ Still need to move the Fuse to one area, but
need a floorplan (this will happen in next netlist)

ATI Corporate Presentation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 120 of 150



Virage - Backend and test
issues

@ Operation and Test Flow

e Operation, Test, and Engineering met with Virage and
Virage went through the production flow

o Virage also pointed up problem area were other
customers have gotten themselves in trouble

@ ASE has been selected to take on the repair

= The are suggested vendor of Virage and one of ATI's
primary vendors

o Operations will be providing a plan and schedule 1% week
of February

@ Virage Star Test Chip Shuttles
o FSG - Wafer out January 24
@ LowK - Tape out First part of February

AT Corporate Presenlation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 121 of 150



IP — Analog

—

@ R400 is going to use the A5 DAC with the internal
output muxing for TV signals
o Now have the pad space due to core size
@ Saves compenents and electrical issues on board
@ Temperature Sensor has been deferred to a later
chip
@ Risk of not getting it done in time
o Question remain to what is needed
@ Size concemns for R400
@ Analog group is committed to looking at MPLL to
provide a glitches power up and transition at
1.2Ghz speeds.
@ Need to explore if a 5X1 or 3X2 aspect block of PLL
is better for layout.
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Pads and Pad ring

@ Final Pad Ring is being created by Greg
@ All major issue have been resolved
o Pad interface to update Memory Controller will
be completed by the end of January
@ DVO pads

@ A derivative of the new memory pad will create
for this interface

@ This will only support a <1.8 Volt interfaces

@ Board level translators would have to be used if
the parallel Rom is every used. (Thisis a
backup to Serial Roms anyways)

@ An RV part would have an issue with zoom
video, but the same issue would on the memory

AT Corporate Presenlation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 123 of 150



Packaging and Boards

@ R400 will used the same 40X40 ball package as
R300

o Stiffener will not be part of the package because corner
ball will be removed. This solve the planarity issue

o Laser fuses will allow ID'ing of parts
« This allow final test to determine speed, workstation and so
on.

@ 2 other packages will create to allow for %
harvested parts.

@ Package Routing experiment to begin once final
pad out is completed.

@ Board Team is looking at ball out and beginning
board memory routing studies.
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System Integration

@ Validation continues on the clock blocks

@ Board and Board marketing groups committed
to reviewing strapping and chip id's for all
variations.

@ All smaller blocks have been merged into the Sl
block for layout

@ Debugging various chip level issues rising out
of Toronto validation

@ Need final floorplan to hook up some top level
signals
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Netlist Generation

oNetlist 3

@ Release on January 2, to Physical
Design and Hardware emulation

@ Some minor issues have been found
and for the most part they have been
address for the next time

e Assign statement
e Constant assignment
e Virage compiler revisions
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Netlist Generation

@Netlist 4
@ Ground Hog Day! (Feb 2)
@ Final AB, SP, VGT, PA, SC, SB_B Blocks
@ Split TC

@ Final Memory Controller Pad interface for
DDR3

@ Fuses migrate to Sl block

o First pass look at DFT coverage over
whole chip

@ Various other Details such as FF
interfaces, CRC, and so on
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Netlist Generation

@ Netlist 5
o 1% week of March
o Final Top Level interconnect, including test
@ Split of RB block due to instance count
@ Final Tile configurations
@ Feedback from netlist 3.0 used in synthesis
@ Next wave of final blocks
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DFT

@ Continue development of Test controller
@ Needs SOCBIST Operation Control
¢ Needs Interface to RBBM
@ When Virage deliver JPC, this needs to incorporated

¢ Validation of Controller is beginning, but a formal plan
needs to finalized

@ SOCbist

@ Project is committing to this new technology

e MH test case has provided 99 46% coverage with
impressive short amount of patterns

@ Netlist 3 frozen blocks will run through this week,
@ Virage
¢ Tile validation has begun and some typos have been
discovered
@ Full validation will begin with the delivery of JPC
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Diagnostics

@ Since the return of RV280 and RV250 issues
work on R400 has grinded to a halt

@ There are basic tests ready for all 3D function

@ Complicated and stress tests area the next
thing on plate and on hold.

@ Waiting for IKOS to start debugging

@ Toronto diagnostics have only 1 junior person
working on them.

@ The Toronto diags will be the critical path since
they are required first in IKOS
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Hardware Emulation

@ Netlist 3.0 has made rapid progress in IKOS
@ The graphic-less chip is now running on the IKOS
box
@ We have preformed configuration cycles
@ There were some issues with clocks that have
resolved
@ We are now working on register reads
@ Full chip is 25.7 million IKOS gates!
@ In order to proceed to get memory working, netlist 4
is need. We may try using RTL compile to speed
this along.
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Issues

@ Need to deal with packaging and memory
interface modeling issues to get 600Mhz

@ Need to come up with a limited harvesting plan
@ The full blown solution hurts my brian

@ Timely Feedback from Physical Design is now
becoming very important.

@ Resolving final issues with Pad and I/O cells will
allow a number of items to proceed

@ A significant number of netlist 3 issues are in
the DC block and need to resolved.
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'R400 Program Review
- Physical Design

January 15, 2003
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Previous Physical Design
Activities

« Tool Evaluations

- R400 Block Testcases for Netlist 2.0
« Tile Netlist Generation Flow

- Initial Floorplan Effort

« Netlist 3.0 Related Work
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Tool Evaluations

- PC replacement — FE and PKS

- Pbopt replacement - PKS

« Wroute replacement — nanoroute
- Motivations:

- Decrease iteration times

- Move away from gcf - removes the need to run both
pearl and PT

-~ Automatic Sl fixing — decrease manual Sl fixing
iterations
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Resulting Tile P&R Flow

« Setup

- FE (placement)

« scanStitch.SEonly (for high fanout nets)
+ Clockwise (cts)

scanStitch.noSE (for Sl)

+ PKS (logic restructuring and initial IPO, ipo0)
« Nanoroute

« PKS (ipo1)

« Nanoroute1

+ QX (extract)

» PT (timing)

« Calibre (LVS/DRC)
« Celtic (SI)
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Tile Flow Risks and Issues

« Tentatively confident on the flow, but identifying fall
backs to minimize schedule risks.

- If FE doesn't do a good enough job on some R400 tiles
= fall back is to use PC

- If nanoroute causes too many DRC violations = fall back
is to use wroute. Currently identifying DRC issues and
finding fixes

« PKS - don't have a fall back for this unless willing to deal
with the pain of gcfs

- Need to rework timing targets and support scripts to
work with Primetime instead of Pearl.

« Currently have a pipecleaner tile to flush out flow issues
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R400 block testcases for netlist
2.0

« Three tiles should have netlist + dspf by the end
of the week (mh, sc, dc) for wireload generation.
Delay due to Simplex library issues for virage
memories.

- sp has a timing/constraint issue and didn't make
it through the flow

- Testcases are not realistic compared to final
tiles (1:1 aspect ratios, clock period relaxed, no
toplevel influence, etc), so will affect wireload
quality.
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Tile Netlist Generation Flow

- Use netlist 2.0 to debug the tile netlist
generation flow

+ FE hang during placement stage = workaround
after netlist hacking (1'b0, assigns, etc)

« FE hang during commitParitition stage =
worked with Cadence and found a fix, finished
validation this morning

- commitPartition problem affected netlist 3.0 tile
netlist generation

AT Corporate Presenlation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 139 of 150



Initial Floorplan Effort

- Worked with Front End to

- Based on netlist 2.0 Front
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r RB

iterate on netlist 2.0
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Netlist 3.0 Work

Took Front End guides
through tile generation flow
By-passed commitPartition
problem in order get first cut
at tiles

Generated initial tiles with
proper aspect ratios and
areas

Split TC into 3 blocks for
floorplanning purposes
Bloated pad ring due to chip
area increase.

Netlist 3.0 core size:
14.8mmx14.8mm

Netlist 3.0 die
size:15.6mmx15.6mm
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ATI Corporate Presentation

Confidential

Current Physical Design
Activities and Short Term Goals

—

Wrap up tool evaluations and netlist 2.0 testcases ~ will have
most if not all issues wrapped up this week.

Debug new tile flow - current estimate is 2 weeks

Netlist 3.0 tile P&R - 2 - 3 weeks depending on tile

= Push tiles through the flow, goal is to get as many tiles routed,
extracted, and timed as posgg:le. . b
- Provide FE team with feedback (local congestion problems,
timing, routability, etc)
Debug top level flow, improve tile deliverabies (incremental tile
releases), many things currently missing due to ;
commitPartition problem — first incremental release this week
(rel_3.0B)
— Sram/pin placements
— Repeater allocation
-~ Metal6 obstructions
Start toplevel P&R activities — dependent on getting top level
flow clean —rel_3.0B is a starting candidate

Initial floorplan efforts for netlist 3.0
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Netlist 3.0 tile info
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Risks

- Top level flow and issues — runtime and reuse
- Tile flow — have fall backs for most issues
« Tile size — impact on top level floorplan. Would

prefer to get TC breakup and pad ring change
earlier to get P&R started on MC and TC
blocks.

- Tile timing closure
- Top level P&R and timing closure
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R400 Program Review

January 15, 2003
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R400 Review Action Summary
- Program — Next tentative review date is on February 12t

- Last Month

— R400 Software
» Emulaior release tied lo softwase tests Mark Fowler attending SW mestings
« AW schedute: Targe! s8d 1 month afler graphucs product
« Board VIVO closure for debug Plarning with Board Managomant

R400 Hardware
- DDR DVO at 480MHz needs 1o drop 3.3V Support: Yes, drop but st need 1o discuss
requirements more thoraughiy (see this month's review actons)
« SP will need 1o add larger buffer: Bufler size nol upsizing
« Meed generic fix 10 scripts for timing fix 7 Ongoing fies being made

Y

Chip Integration
= Power issues with latest memeries (4x higher) = Virage was broken
» Dperations imvohement on Virage fuses, harvesting fuse: Kick-off meeting has
occurred (1/08103)
= Pad ring cocrdnatan meeting. Dane

Physical Design
= Feedback from Netlist 3. Netlist 3.0 delivered 10203 - Mark Lee working

~ Performance
= RTLto IKOS ? Frark Henng s continuing 1o work this with Ron White
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R400 Review Action Summary

- This review:

—~ R400 Software

« Plan support for packet dump capiure - Liang 8/ Phil R

= Quality goal needed for conformance of compression/coherency code - ?

= |KOS Meeling with Ron While and software team — Frank Hering
R400 Hardware
SOR 3.3V support on OVO pont (requirements) - Frank H. to cal meetng
RB break-up for Netlist deirvery (NL4.0 va NLS 0) - Peter P. to call meeting
Code coverage analysis on all blocks - Mark F_, Ui §., Mike M
DC depandency on MH bug closune (Ken Corell 16 dive MH closure, added rescurce)
DC instance count high — Lil 5.Frank H. 1o work with Mark Lee

= 50 tes! coverage review — George V. caling reveew maeting

—~ Performance

= PA performance registers = Dan Clifton to contact Allen G. for use of them

« GC testbench for betler parformance data -

« Corfractors to runfanalyze tests — Alen G. to speak with Bob Drebin
Chip Integration

» Buid tes! package (wio comer bals) to test theory on shear peoblems on R300

= Plan to over.nide laser fuse for chip personality - Frank H. / Peter P

= Deagnostics for Toronto usage — Liang S/ Peter P to follow up
Physical Design

= Feedback from Netlist 3 needed

« Tie size msuss
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-
High Level Schedule

Task Original LestFC Current FC
Ervuiabor Test tempiste Comgpiate 011842 051802 Complete
GC Emulster integration - 1 triangle wne ann Cormplete
Core Emwlator pixel | shader tests run 1502 18- %ied Complete
Block Testing Begins 049802  OSO0102  Compiete
GCIChip Integration Start 051742 054502  Compiete
Simelate 1 Triangle | Emulator ready for SW 081502 o700z Complete
First Syntheses |n-1) orf24e 08-03-02 Complete
Yerilog Feature Complete 05.16.02 103102 Complete
Second Synibesis in) 092302 100402  Complete
KOS Emulation start wenm| 0m Complete
Third Synthesis 1002 01-02-03 Complete
Early block delivery starts 11.08.02 121602 Complete
KOS Emulstion fw! Software) beging 1111402 01.16-02 031603
RTL Freaze | Finsl Netiist (Gate level ECO only) 14502 03 50103
Al1 Base Layers Tapeout 019003 2803 06-26-03
A1 Metal Layers Tapeout 012400 04-11-03 W-t:ﬁ
First Samples for Engineering 08.25.00 001

A2 Tapeaut or-3-m 101703
A12 Sampes for Engineering 50403 12808
R400 Customner Samples 511-m 12.0503
Product Deltvery 10-04.03 1228403
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Back-Up Slides

ATI Corporate Presentation
Confidential

ATI Ex. 2063
IPR2023-00922
Page 149 of 150



R400 Area Summary (Netlist 3.0)
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