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* |ICV flow at Meta

* ICV Productivity flows and use models
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— LVS short finder
— ICV Explorer
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Meta Overview °
Meta

« Meta Platforms, Inc. builds technology that helps
people connect and share and grow business.

0O00LVO
 Meta Infra silicon team J
— Designs and develop ASICs to Supports Al workloads and
infrastructure demands. M etq
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PV Signoff Flow
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PDV Flow at Meta O
Meta

Floorplan PG+Fillers ]

A 4

Place & Route

A 4
Trim MO Fill - MO Track fill
Oasis StreamOut / Verilog PG
Netlist Out

IP GDS merging

FEOL/BEOL FILL — ICV Flows

&
Merge
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ICV Productivity Flows
Layer Debugger




ICV Productivity flows and use models 00
Layer debugger Meta

« The Layer Debugger is a utility that
provides a simple graphical method to
debug layer creation in a runset.

(Readonly) * [21, Cell x| LayoutLayers
B | Group * Flatview /'~ X &.CHB

l|'| 1-—IH nmon R .
l'JII i ':I IIII II-I II-II LI IHI |-'I |-| I

« Use models: Debug complex DRC rules
by generating intermediate layers.

¥ Layers
V] Cell Outiine

1
] PRBOUNDARY(1:0) V] .
aq

W1 MAIN_METAL_GRP REGION X(42:1)

« add -layer debugger option in cmd file

e add -svc "M*.EN.2 *” option for particular
drc debug in cmd file
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Layer debugger : Metal enclosure violations flagged by ICV
ruleset but not by PNR tool

PROPERTY LEF58_BOUNDARYEOLBLOCKAGE j

Metq

ROGICAUSE: TECHLEF increase of BoundaryEOLBlockage OFFSET by 24nm

LEF/DEF 5.8 Language Reference

LEF Syntax - Layer (Routing)

Figure 5-25 lllustration of the Boundary EOL Blockage Rule

BoundaryEOLBIlocka, e SIZE (0.1055) + OFFSET (0.1485) !=

4 »
I - o M2 EN 19 2 SZ1
< > {Readonly) * [2], Cell: Layout Layers IE:
S J | “| | Group |~  Flat View s X & CcriBa
0, 223000000m
L aire ¥ Layers T
X * Cell Outline
X PREOUNDARY(1:0) I
- MAIN_METAL_GRP_REGION X{42:1)

VARIABLE
VARIABLE
I

Main_M2_NMINP_GRP_Region_pre_x OB M2dx_main ({SHRINK prBoundary RIGHT BY M2 EN 19 2 571 LEFT BY M2 EN 19
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Layer debugger

Meta

Lpad Results ¥ Layed Debugher X

= Reut_to_double_property
text_to_double_propestyl

1 = !
ext_to_double propedtyl ny
= text_to_double_propesty(tel 3
O = fest |
Rout_to_doubls_proparty(ik
" m peat_to double_propeetyl
3 = bed_te doublbe peopetyl
teat_to_double_propesty
et _to_double_propertyl
o beart_to doiskiby_property(td 15

' m Wit _ti_cloubbe_peopaty (M L6y

", MAX, Se-05, { })

MM, Sg-05, { H

v, AR, S8-05, [ 1)
M Se-05. { }1

owY". MIN, %05, { 1

T i userdvi”. MAX, Se-05. { }
- Whight®, MAX, Se-05, { ¥

“low'®, MIN, Se-05, { 1

ardv”, MAK, Se-05, [ ]}

, MAK. Se-0%, { }]
. _MIN.".?;,?S I-E.ﬁ:t:] et {R‘EE*]"IY] L [2]. EE": x Lﬂﬁfﬂut LB}’EFS @ @
hight, MAX, 54.05. { }1

= Rixt_to_double_propetyiie L “hewt®, MIN, Se-05, [ 1) mu a IEW ; n
0 = tent_to_double_propert 'f'.“ ' umendvi. MAK, Se-0%. { } G p & FI t .U & =
text_to_double_propesty v H ", MAK, 5605, { }) o i
teat_to_doubde propestyl i MIN, Se-05, { 1 e R LR B
0w bt dhoulb_peopaity(n previ®, WK, Se-05, { 1) JLLILTLI ””
t_to_double_propertyliM ] L MAK, Se-05, { }) MR

ext_bo_double propesty{iM 1Sy Che0h, {1

0 = text_to double_propertyiit T Yumerdvi”, MAX, Se-0%, { }
text_to_double_propety , ", MAX, 5605, { })
tpit_to_doubls_propeetyl lowh®, MIN, Se-05, { })

¥ Layers s
Cell Outline

PRBOUNDARY(1:0)
¥ MAIN_METAL_GRP REGION X(42:1) ¥

dodble_prope d
o_double_properyltay
= text_to_double plowrl,

low™. MM, Se-0%. { }
userdhd”, MAX, Se-05. { |l
Creghl®, MAX, Se-0%, { 1
aw,”, I, 58-05. { §)
T Viserd®, MAN. Se-05. { 1]
MaL Se-05. { ¥
MIN, Se-05, { })
slefchv®, MAK, S5e-05. { §)
ghi®, MAK, Se-05, { |
LC_ TOP, {lowd™. MIN, Se-05. [ })
SERDV_TOP, Vuserd™. MAX. Se-05. { })

be_propaiyi L
¥l o double_propert
to_double_propertylt
_to_dowble_property(tCU F
o bawt_to_double_property
= i _to_doudbl_progen
ot _propety(toL Ry
) A T text_to_double ,.-louvrl',. C
M0 H-\IH «..ﬁ - I:D:'fl:M" UNH CA_H. ancestry = troe)
MIDY_M A v, .'u'.cr-'.l:l',.- s Rrul

o MARY = copylM4_MAIN V. ancestry = true)
EO49E = or(MEOX_MAN CA MZDE_MAIN_CB)
|:"|1 97 = shrink

MaIN_METAL_GRP REGION_X_FRE = &
FO490 = sizel MAIN_METAL CEB OGN PAE, 0.12%, cip_scute = TREUNCATE)

METAL GRP RECSDON X = sizei  15498. -0012%. clp_acute = TRUKNCATE]

encloselMARN METE® —n= mreimas o mnnssmcsams fnosse s smeed seeee oo P e Gl alo o b semsemesewss S oA ai R

961, 194971

Comemant = M2
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ICV Productivity Flows
LVS Short Finder




Short Finder 00

Meta e

* The short finder allows you to walkthrough the individual polygons of the
shorted path for the given violations.

 |solation difficulties

Short isolation requires time, patience, and the ability to analyze large portions of layout area.
— Power / ground nets: nets span entire chip
— Shorts through well layers: wells span large sections of chip
— Hierarchy shorts: require understanding of multiple levels of hierarchy at the same time

« Add —vueshort for Textshort and —create |vs _short_output for compare short
In cmdfile
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LVS short finder

Meta

Load Results X Run Summary X Extraction Errors X LVS Errors X Short Finder X

Load Results X  RunSummary X  Extraction Errors X LVSEmors X | Short Finder X LVS Compare Results: NOT CLEAN
:m::l:d 22 em DRC and Extraction Results: NOT CLEAN

D = Cell PWR GND

0-1 ath_pe_sfu VDD VsSl
NetlstEXtractonStatsties 0 ¢4
Library name: o/ oo/ L/ py I
Structure name: milnEE——
Generated by: IC validator RHEL64 V-2023.12.9489491 2023/12/04
Runset name: |
User name: [
Time started: 2024/01/24 06:51:02PM
Time ended: 2024/01/24 07:32:11PM

Called as: icv -host _init 16 -clf icv_cmd options file
CLF: -

Extraction Errors:

Violation
TaXC NELEATEXC IBRONE: & wuisiinsimuss e nmmmessemasmes 1 violation found.
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LVS short finder

Display of full error path between M18 VDD startpt and MO_A VSS1 endpt

Load Results X Run Summary X Extraction Errors X LvS Errors X Short Finder x Wi Go To (on L
W show Al QI @ 4 d®2= # § %G . B Enter a point (X Y), point with a zoom radius (X Y R}

of a region (X1 Y2 X2 Y2)

violation Browser
Violation/Cell fFunction Erroa

3388775 351.990 i
= wiolation 1 For poinks Pan '® Foom

Zoom Height Tum)

® N room radius: 0.2

......

Error List
text_net:-bext short:12139
Netld Used Text layerMo diype {(position x, y) TextOn TextFrom TextExplodedFrom i §
status o Text layerNo diype {postion s, y) TextOn TextFrom TextExplodedFrom From User Comment
* Error E.1.100.1 N » vDD 202 48 (0.6750, 5.4340) Mla LAYER

V... 202 30 (338.8775, 351.9900) MO_A LAYER

Designer zooms to endpt coordinate suspecting issue with incorrectly labelled
net during manual editing of MO Mask 1 ground wire T !



vabageliag ber Fran

——r PRV Y E i %A 2
- o -1 -

= Meta

VS short finder

sHgEE T

AR R R R L R LR

L R A

_..

LR TR

<

v nbig@ine

User assigned VDD net to polygons in all layers exceptselected VSS1 polygonto prune debug

R L

S0 4% Jo
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LVS short finder
User found offending VSS1 polygon:

Remove Polygon / Verify Correction / Export fix info for designer

Highlight Pat A o X
SHEa0 %% % IO 3% B3
Rterecred
Highlight Scheme : Pobygen Physical Layer "
Crisgarvered Path
oM =
Cell Layer Text Mot Position -
. ath_pe_sha VAR VDD (PRT.2110 ., FE7.3450) - (TRT.2690 . 257 4030)
I ath_pe_shu M2 VOO (000D . Z5T.3300) - (FS8.0000 , 25741200
[ ath_pe_sfu wia? WDD (P97.2110 . Z57.3450) - (TIT.2690 . 257.4030)0
W ath pe_sfu M7 WOD (797.2020 . 248.1805) - [TAT.2780 . 258.111%)
. ath_pe_sfu V1AG VDD (797.2210 , T57 9630 - ITOT7.2590 . 258.0000)
. ath_pe_sfu M& WDD (797.0420 , Z57.9630) - (T97.4420 . 2%8.0000)
. ath_pe_slu VIAS WDD (7973600 , ISTOTED) - (TOT.3800 . 257.9020)
B stk pe_siu M5_A VDD (7973604 , T4B 1805) - (707.3800 . 2581115}
B ar_pa_sha M5 _A VDD (PHT, 3600 , TSE1L15) - (FOT.3800 . 260,0425)
W ath_pe_stu M5_& WD (PHT.3600 , POAOAZE) - (TRT.800 . 37T, 9TIE
I ath_pe_sha MS_A VDD (POF.3600 . XTTOTHS) - (TOT.3000 . 28790450
. ath_pe_sha M3_a WOD (7S 30600 . FOT.9045) - (TRT.3800 . 297 8334}
. ath_pe_sfu M3 A VDD (797.3600 . FV.EI5L) - (TT.3800 . 307, THESH
I ath_pe_sfu M3 _a WDD (797.3600 . B07.7665) - (TIT.I800 . JNT.69T5)
[ | ath_pe_shu M5 A VDD (797.3600 . B17.69T5) - (T97.3800 . 327.6285)
. ath_pe_shu M5 A VDD (797.3600 , 327.6285) - (TOT. 3800 . 3X7.5595)
ath_pe_sfu Va4 VDD (797.3610 , Z3T.0890) - (TOT. 3790 . 3Z7.0070)
ath_p_shy M4 WDD (7965605 , 337.0885) - (TOT.5045 . 337.1075)
ath_pa &l WIAD WDD (7974660 , 317.0890) - [TOT 4840 . 337.1070)
ath_pe gl M3 WD (PRT 4660 , BITO3IZS) - (TOT 4840 , 33T S555)
W sth_pe_shu viaz WD (PETA690 , BT A0E0) - (TOTARL0 . 32T, 4000)
W ath_pe_sha M2 B WOD (P9T.3250 . 3328600 - (TA7.5010 . 33740800
I ath_pe_sha vial WOD (7973940 , 337 3960) - (TOT.A060 . 337, 40800
I_: ath_pe_sfu ML VDD (797.3860 . 327.06285) - (TOT. 4040 . 3¥7. 5595
B ath_pe_sfu M1 WDD (797.3860 . FAT5595) - (TITALLD . 347.4905)
B ath_pe_sfu M1 WDD (797.3860 . BAT7.4905) - (TOTAM40 . 357.4215)
W ath_pa_sfu WAD WDD (797.3020 , 351 9795]) - [TOT. 4080 . 351.5055)
MO A VESE WSS (01020, 35097400 - (7978080 , 352.0000) -
Highlight Filter
Layers Het Cell Het Type
 [l/mMoa =
M
¥ [ m1o
¥ 4 M1l
o Mz
+ 1Mz
+ L1 Ml4
o [ M1% .
M WUE Highlight

Highlig
EuEO x%

Mighlight Scham ;
Decoversd Fath

Call Layer
| Bt viAg
B ah e
[ E VAT
B M7
W an ViaG
B = e
B = VIAS
| [*L Y
B =k (LY

' W ah A
W ash WA
W axh ML A
W M3 _A
[ ES) HE A
[ ) M5 A
[ ) M5 A

ath Via4
ath 4
Mk WA
ki [°1]
| VIAZ
| EC 2B
W axh VAl
B ath Cl
W axh Ml
W axh ]
W azh iAD
Highlight Filter
Liipii Het Cell
+ [l moa
im
¥ /Mo
¥ M1
v + M1
+ /M3
¥ [1mM14
v _] M15
iy VUE

0, 4 1

Taxt Nat
WO
WO
WO
WO
WO
WD
oD

<« | A - X
Q5% B

yur =

ARTE®

Persitian =

(797.2110 . 257.34%0) « (797.2690 . 257.4030)
(00000 , 25733600 - (TOE.O0000 , 257.4120])

(797.2110, 257.34%50) « (797.2600 . 257.4030)
(797.2020, 248 1805) - (797.2TA0 . 258, 1015)
(TRT.2T10, 25T DE30) - (THT.IE00 . 258,00100
(PRT0420, 25706300 - (THT.4420 , 258,00100
(79T 3600 . 25707200 - (7973800 . 257 95000
(7HT. 3600 . 248, 10050 - (7973800 . 250,1115)
(7573600 . 258.1115) - (7973800 . 268,0425)
(797.3600 . 208.0425) - (7973800 . 277.9735)
(797. 3600 . 277.9735) « (797.2800 . 287.9045)
(797.3600 . 2B7.9045) - (797. 3800 . 297 BI55)
(797.3600 . 207BI55) « (797. 3800 . 30T, TEE5)
(797.3600 . 307.7665) « (797.3800 . 317.6975)
(797.3600 . 31T EHTS) « (7973800 . 32T 6TES)
(7073600, 33T BIES) - (7O EE00 . 33T 5505)
(TRT. 3610, AIT08P0) - (TRT.ITO0 . 33T, 10700
(76,5605 , 337.0885) - (7975145 . 337,1075)
(THT 4660 . 3308500 - (THT.4B40 . 33T, 10700
(79T, 4660 . A3T.0325) - (797 4840 . 33753950
(7574690 . 33735400 - (7974810 . 337 4080)
(7973250 . 33739400 - (797.5110 . 337 40800
(7973540 . 33739400 - (7974060 . 13740800
(7973860 . 327.6285) - (797.4140 . 337 .5595)
(797.3860 . 33T 5595) « (797.4140 . 347 .4505)
(797.3860 . 347.4905) « (797.4140 . 157.4215)
(797.3920 . A510795) - (7974080 . 151, 0955)
(00920, 35197400 - (TO7. 8080 , 352.0010)

Highligiht

ne« Ty Ol I Nyw

| N

HLE M10a

o
'
.o}

SECTLECLRCLTCLCEE - @

Export

Revert

—

S Ll b ey

Lapwd  Ealld  Pebpgesd nm'l

o Sww Laided Vol Oaly | opod || bapt
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ICV Productivity Flows
ICV Explorer




DRC Explorer

- Feature to debug dirty and gross
problems in the design.

« Less hardware resources and time.

- Add “-explorer standalone” in the cmdfile

Lfy X DRC Errors X Heat Map X

B

Hierar

Coarse grid

Q=
@® Violation Heat Map
rors ~ Q= B-y V@ PO =
Hierarchical
rs 737,322
737.322
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DRC Explorer
(O

M

()]
~+
Q

- DRC Explorer Tiers

-explorer standalone -explorer tiers:N -explorer auto:N
- +METHODOLOGY WARNINGS *METHODOLOGY WARNINGS *METHODOLOGY WARNINGS
-eXxXp lorer standalone — Tiers 0 to 1 a Iways run FFILL OVERLAP DIAGNOSTICS J FFILL OVERLUAP DIAGNOSTICS "FILL OVERLAP DIAGNOSTICS

« Empty (Skipped) *Empty (Skipped)

v +Empty (Skipped) ‘
-explorer auto:N — Tiers 0 to N are eligible to run;
run may terminate early if any tier is excessively
dirty.

+VOLTAGE-DEPENDENT DIAGNOSTICS +VOLTAGE-DEPENDENT DIAGNOSTICS

~

+VOLTAGE-DEPENDENT DIAGNOSTICS +VOLTAGE-DEPENDENT DIAGNOSTICS

*Empty (Skipped) *Empty (Skipped)

-explorer tiers:N — Tiers 0 to N always run

<ALL REMAINING RULES +ALL REMAINING RULES

J

€€
€E€E€€e

Depth = All Tiers Depth < All Tiers (auto-determined)

-explorer _tiers_file <file> — optional user defined
Explorer tiers file

SNUG SILICON VALLEY 2024 19




DRC Explorer

* DRC explorer helps to quickly detect
the fundamental design issues.

* Running a subset of rules to flag gross
problem

* Signoff and Explorer run results
match.

* 10x faster run time compared to full-
signoff runs.

SNUG SILICON VALLEY 2024 20



DRC Explorer
Heatmap

- DRC heat-map to find problematic areas.

- Controls to highlight all rules heatmap or single rule
heatmap.

- Controls to overlay heatmap to the actual layout.

SNUG SILICON VALLEY 2024 21



LVS Explorer

The LVS Explorer feature helps to quickly find top-level
shorts and other connectivity issues without running full
LVS.

5x Faster run time to find the same short.

Debug and short isolation is same as regular LVS

Add “-explorer lvs:1" option in cmdfile

| - -
R e ——— — -
" g

Macro2 : B Mxro2| | S
=

" o

|
|
e [
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LVS Explorer
Metcn

Stages of LVS explorer

I N o

Stage 1 Metal only; Delete equiv cells None Metal only, text based short check
Stage 2 Metal only; only pins for equiv cells Black box only Top level interconnectivity check
Stage 3 Full; all layers, all data Full Full LVS check
Stage 1 Stage 2 ] X -
k - - k LD—E T g
LT 1/ LT ol i
B = = | L;_L'] F il B
— 0 = -0
— 0 = 0 0
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LVS Explorer

Lgad Results X Run Summary X DRC Errors Short Fipder X !

LAYOUT ERRORS RESULTS

ERRORS
RC Error Statistics
Library name
structure name: ath pe stu
Generated by:  IC Validator RHELG4 V.2023.12.9480491 2023/12/04
Runset name:
User name
Time started: P20 02:53:38PM
Time ended: 2024/01/26 83:01:49PM
Called as: icv -host_init 16 .clf icv cmd options fil
CLF: -expl ws:l -e
DRC Error
Violation
=
Load Results X Run summary X DRC Efrors X Short Finder X
®; 0 ® = e Tt
Short st
- - search Keyword Load Results % Run Summary X  DRC Errors X Shert Finder X
e Usin Short finder to debu that - = ~ - WITE L FIECCWYLT TPy
0-1 ath_pe_sfu VDD Vss1 ‘Violation Browser ®
iGhTGNE Path (on o Velten/CollFunction
short e
.

Highlight Scheme :

Discovered Path

tnems et Net  Position
D VDD (0.0000, 276.4590) - (798.0000 , 277.8030)
(795,230 , 276.5220) - (795.5470 , 276.9360)
(7850420 , 271.5370) - (795.6380 , 281.9520)
(795.0420 , 281.9820} - (795.6380 , 292.4270)
(795.1350 . 290.2780) - (795.2610 . 290.4040)
(0.0000 , 290,2780) - (798.0000 , 291.1600)
(796.6070 , 260.2780) - (796.7330 , 290.4040)
(796.5430 , 281.9820) - (196.7970 , 292.4270)
(7965760 . 251.9835) - (796.6380 . 292.0455)
(0.0000 , 291.9380) - (798.0000 , 292.2170)
(797.2090 , 201.9835) - (797.2710 , 292.0455)

Highlight trols to highlight h
ayer on the shorted path. Highlight
(797.1830 , 281.9820) - (797.2970 , 292.4270) Error List ®
= gh 7T IAN A7 aaTal (707 A0 20 sesnt Metld Used Text layerNo dtype (posi TextOn TextFrom TextExplodedfrom
L] Layers | Net | cell | netype » @Emor 1100182 + VDD 202 48 (06750,54330) M18  LAYER

v dmoa

v im

v Do

v

v Mz

v D3

v e Violation Detail E

v Cims Viotation I
v/ OiMie rex_nerent_short (ror_uvs | e
v 7

v ims
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Summary ) ° :

Meta

« Meta is using IC Validator for PV signoff runs.

« Features like Layer _debugger and Short finder help to debug design issues
faster and efficiently.

« [Features like Explorer providing faster results with less resources and runtime.

SNUG SILICON VALLEY 2024 25
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