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Yield Explorer + Silicondash = Silicon.da SYNoPsys: o
Product Manufacturing ... from NPI through HVM

@silicondash e

Yield Management System
Production / Quality Control
Volume Test Analytics Automation

New Product / Process
Design Centric Analytics
Interactive Test Analytics

* For systematic failure mechanisms For random and systematic yield and performance issues

» For design — process interactions For operational issues and excursions on manufacturing flow

» Logic and Memory diagnostics Automated data mining on large volumes

* New Product Introduction and Process characterization All incoming material analyzed automatically

* Interactive data preparation and data analysis Web-browser high-speed analytics and reporting

» Custom analytics flows and reporting Automated production control strategies

 Failure Analysis link
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Silicon.da Platform SYNOPSYS: Q

Yield Explorer
=> Local client

Silicondash
=> Web client
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Diagnostics (2024.03)
ML platform (2024.03)
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Platform architecture SYNoOPSYS o _

Engineering and production data analytics

. . . Silicon.da Cloud . . User laptop / workstation

» Test results and diagnosis summaries are (Azure, AWS, off-premise, or on-premise) Web client

loaded to cloud (or local) data servers eump I oo - =
 Design and diagnosis details are loaded to Loader ~ Datastore  wep server = )

local da rver Assembly]

. ta se ? S | o oo
« Machine Learning runs in cloud servers [“Boar |1 om o= 5—":
.- . . Machine n i ata server

- Additional test and fab data (if available) are |[Fectis! carming o O

loaded to cloud or local servers

« Web client for cloud data summares]]| [~ Frc |1

' — Silicon.da Local Local client
 Local client for any data Logic Lin oreorormise) el

Diagnosis | X BRI
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Diagnosis flow SYNopPsys o

Test fail diagnosis

 LEF DEF is converted to PHDS Data Base
« ATPG fail logs are diagnosed with TestMAX

TestMAX and SMS

R~
Diagnosis (or 3 party tools) to identify fail logic E=al a N
and chain candidates with probability scores TestMAX  PHDS DB
« MBIST fail logs are diagnosed with SMS Yield
Accelerator Silicon Debugger (or 3" party tools) to = _|L° =
identify failed memories and bits iﬁ@ I O o]
—— TestMAX
 Design images and test patterns are used during | images || Diagnosis
diagnosis process “Patiems ||
. ' ' IS results are | t — emor ||
éﬁigilgnagg Memory diagnosis results are loaded to st | o
] — Silicon

Debugger
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Start the analysis with Local client
Using Local (Diagnostics) or Cloud (Test) data

SYNOPSYS o _

Application Assistant
1 1 r ¥ Data snapshot: [ none v =
* Open the local app (windows or linux) — p——
Application Library Application Options
H > [ BackOffice ] .
General Settings
 Login to the Local or Cloud database . caaboration g5 Correlations
] ] ] N personal Data location Snapshot Type
« Use Application Assistant to create a ¥ Volume Diagnostics O Database ATPG (Logic/Chain/Clock) Diagnostics
| I n h t v Create O Snapshot Data Store (] Memory (Instance/Bit) Diagnostics
i= Data snapshot ~
Oca S aps O = . O Wafer Data Store Additional Data Types to Include
> Exploratory Data Analysis P L
d f d I . k d , = Automated Analysis O Diagnostic Files Bin/Yield

* Use predefined Application Tasks an e O Defect

> Open Existing Results .

. s (J Product Parametric
Flows for analytics > @ Utlites Applc | .
. . pplications () Scribe Parametric
> FailureAnalysis .
) ] + % 2 Seard () Functional Test
. C . . h I . .I: d d > 4 Production Analytics o "% Vol o carch O Verificatt
ontinue with custom analysis It neede v : - erification
ProductionAnalytics
! Synopsys Silicon.da Client - [Default project] Pl o X 5 Bin
| Home Tools Workspace View Help  Spreadsheet @
! = open r Copy ~ Options I New Chart ~ Table - A1 Font -+ New X "FAdd - ~ Append - % - Properties Column Properties 0 > Bin (LDt) Extraction Options
) save + o New Map ~ 2Sort ~ (O 37 Sort&Filter ~ X Segments Status Bar .
1 Retrieve Additional Data 5% Find ~ . Function el el # ® Table Spreadsheet Panel hd Bin (Wafer) o Summary only
File Edit Open Font and Alignment Segment Column Row View Tools . . .
e — o .I' Bin First Fail Test (Wafer) 0 ST e e e
CellFault DiagClass FaultModel FaultNum FaultType InternalFault NumCandidatesInDefect NumDefects NumFailures ScanCellPosition Score SubNet & Ccell a A
23 CeIIAware cT™ 23 sa0 D83 36 1 12 100 0 NAND2X0_HVT u0_0/U1034 1 - Bin Summary (Wafer) C] MEI’QE‘ Wafer SD"t Definition
24 Y CellAware cTM 24 sa0 D88 36 1 12 100 0 NAND2XO_HVT  u0_0/U1034 - Bin Trend per BinType,Stage (Wafer)
s Y CellAware  CTM 25 sa0 D101 36 1 12 100 NAND3XO_HVT  u0_0/U2543 o (] Merge Wafer Scribe Attributes
2 Driver Stuck-at 26 sat 36 1 12 100 0 NAND2XO_HVT u0_0/U1034 -l Fail Bin Summary (Wafer)
27 Receiver Stuck-at 27 sa0 36 1 12 100 5 NAND2XO_HVT  u0_0/U1034 ! .
28 Receiver Stuck-at 28 sa0 36 1 12 100 9 NAND2XO_HVT  u0_0/U1034 i First Fail Test (Wafer)
29 Receiver Stuck-at 29 sal 36 1 12 100 0 NAND3X0_HVT u0_0/U2543 -— FirSt Fa|| Test pareto (Wafer)
30 Y CellAware  CTM 30 sa0 D1 36 1 12 100 NAND3XO_HVT  u0_0/U2543
31 Y CellAware  CTM 31 sa0 D11 36 1 12 100 NAND3X0_HVT  u0_0/U2543 -+ HBIN by Concentric Zones (Wafer)
2 Y CellAware  CTM 32 sa0 D13 36 1 12 100 NAND3XO_HVT u0_0/U2543 | .
33 Y CellAware  CTM 33 sa0 D24 36 1 12 100 NAND3X0_HVT  u0_0/U2543 : HBIN by Wafer, TestSite
3@ Y Cellaware  CTM 34 sa0 D27 36 1 12 100 NAND3XO_HVT  u0_0/U2543 ,
B Y CellAware  CTM 35 sa0 D105 36 1 12 100 NAND3X0_HVT  u0_0/U2543 I HBIN Details (Wafer)
%Y CellAware  CTM 36 sa0 D126 36 1 12 100 NAND3XO_HVT  u0_0/U2543 < HBIN fails trend by TestSite
7Y CellAware  CTM 1 sa0 D45 26 1 18 100 NOR2XO_HVT  u0_3/p0_iu0,
8 Driver Stuck-at 2 sa0 26 1 18 100 0 NAND4XO_HVT  u0_3/p0_iu0, HBIN Summary bY Wafer,TestSite SNUG EUROPE 2024 6
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Automated Volume Diagnostics Synorsys o

Cuntro?Factur Distribution P-value Gap % Count Strength YL %

Using Logic / Chain diagnosis results i

I oo 291 90 6.3 37.5
Category + CTMLayers T o0a2e7 - - - -
Category + Layers e 01297 - - - -
. . — . . Cell B 7 00001 307 94 6.5 39.2
° A d |y d f | Cell + Component B 00001 91 115 44 479
Utomate ana SIS I entl IeS StatIStlca Cell + InternalFault I 00001 250 79 6.9 32.9
. . Cell + InternalFaultElement [ o0.0001 265 150 7.3 62.5
outliers for multiple control factors Gal + oyrs B oo 0 % 54 400
Cell + Placament I oo001 112 88 5.3 36.7
. t t t t Cell + Transistors B oocoi 263 147 6.7 61.3
(] D g d I CellGroup O 09692 - - - -
esign statustcs ana criucal area are Gellarow com Pas @ 2 [
H : Component (Cell) r = == — B —
used to normalize results and deterMinNe e ooy o e — — e
. . DesignBlock I Category + Cell Gap to Yield Model (normalized by total Area of the Cell in the Compone... Cell + Transistors Gap to Baseline (Die Count)
expected fail ratios i MR
Di bl B
Equipment -
1 1 FaultModel
« Review fails by standard cell, cell oyl B x
. . . . Instance . LtuNjMP.‘LruNsm.Lm:lml[SWif!rs)fl-\!s:zus.Landua-t::su.h LEONIMPLEONIN, Lot—ot (5 Wafes)/ D202, Cancidates 8080
Internal, instance, net, via, des|gn block, msance  memara u D1 Count o Catogory + el D Count o CllTrnsitors
Net 25
Net + Subnet [ ] %4\: |
fault model, layers, etc. sy . el Ml L LU L
! ! £ !E ! £
_ _ Placement (Ce) - %%“: i ;; g; T T
+ Strength of each outlier and the Yield = e e

1 #5 ChartGallery [chartgallery_4 - "Physicallayer - (Loaic)"] = | WS | #4waferMap-0 ==

i m p aCt iS Cal Cu | ate d chartgallery 4 - PhysicalLayer - (Logic) =F3 wnLr-MapDFr LY ula] :a;ag:g;;(m - Die Count (Logical) mox

Layer Gap to Baseline (by Welghhed Critical Area per Layer)
- T - . ® Behaviour TR
ik = 01 treshold 5, © CandidateArea

@ CandidatelD

 CandidateLink

® G m

© CandidateOrganization

* Review trends, select outliers and = l
drilldown to maps and failure analysis e | e

EONIMP/LEONIMP, Lot=kot1 (5 Wafers) / Dies=148, Eandld 442 [0) @ AD2IX1_HVT
O & A0BURX2_HVT

-
Layer ExpectedRatio,FailRatio |

Se I e Ct I O : ver e O @ Ao1222%1_HVT
I I i35 s ) @ DFFXI_HVT

e ,
g ‘

b . ()@ TNVXO_HVT
ga . : )@ INVXI_HVT
gt 2

g10 2 £ ® NANDZXO_HVT
s . M () ® NANDZX1_HVT
0 — - 8 o

" e s [ @ NAND3XD_HVT

P-value

Delt

) @ NAND4XD =
. () @ NAND4X0_HVT 2 Mapt @ Synchronization: Nets with Cells B, Stretch: <none> ¥ Lager
IP/LEON3MP, Lot=lot1 (5 Waf ﬁﬂ)i'Dl\.‘i I 5 C ndidat E?S 2 — X-135.7 © N/A N/A & N/A N/A < Memt ® (N/A /1 Wafer:
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Automated Volume Diagnostics Synorsys o

U S I n g M e m O ry d Iag n O SI S reS u ItS Control Factor Distribution P-value Gap % Count Strength YL %

BitCellType P 02457 - - - -
Cell I o0.0001 | 40 1682 1.1 100.0

_ P . - Compiler [ 00603 43 533 1.4 31.7

« Automated analysis identifies statistical  eqpmen e o0 . - . -
FaultSignature I 00001 | 973 1682  100.0 | 100.0

outliers for multiple control factors Layout + Laouty 0855 | 01 s 13 |58

« Memory design attributes are used to ™ W coos | 10 o4 o4 o

. . Memory (Cell + FaultSignature) 0.0496 0.4 216 23.8 12.8
normal Ize resu |tS and determ I ne Memory (Cell + Signature) |+ #1 canaliery [chartgalleny_0 - ol - (Memory)'] E@g 1 #3 ChartGallery [chartgallery_2 - ‘Compller - (Memary)'"] E@%
chartgallery_0 - Call - (Memory) chartgallery_2 - Compiler - (Memary)

Memory (Cell)

expected fail ratios MemoryType

Reticle (Lot + Wafer)
TestPattern

* Review fails by memory design, bit cell  z. T i
. : ; one (Cell + Signature) | = i
type, Comp”er, tOpOloglcaI and electrical ione Eﬁimorﬁi Ftault%ign et im ! ! ! - =

Gap of Cell by VddCoreSet split Compiler Gap to Yield Model (normalized by total bit count)
L

won Sy - e
oo T I Y o0
S 1E-08
SR_¥1Z SA_WL1

VLS SR_v13 SA_w14
Boe o Fose

SR Erez—ar

Zone (Memory + SIgNaIe oo o

fault signature, zone, etc. - 1 SO

W Cbsmrved % Expecied

E oo ey || =
g E : ‘ y ! g E g o . I :
. . 8ddddddda4dd 834ddddddidadiiigddadadagadli=aE’ ; ] ] m B i
° S S S EXE S RS ®na EX
s [T — wr heie | Whemrad Repiche
LECHIMPIEONS, Lotk (2 Wates) | Dsm 1682 LECNIMPILEGHN, Lot (2 Wafen) | Dasm1682

+ #4 ChartGallery [chartgallery_3 - “"Zone (Cell + Signature) - (Memory)"] == . #2 Wafer Map - 0 (== e

. .
I m aCt I S Cal Cu | ate d chartgallery_3 - Zene (Cell + Signature) - (Memory) 710 X | Wafer Map : Embedded M¥ 1 O Compiler - Die Count (Memory) [1 0 X Wafer Map : Selection 01 0 X
¥ Memary test data

Gap of Celll + Signature by Zone split Signatures Show signature @i Show bits
N -~ Context - Cell Arrays: Memory_17, Memory

. . Bl te e bobababbibbbs | ettt e el O 1
* Review trends, select outliers and e ——— o £235in
drilldown to maps and failure analysis wliEF e L

) SRAM32x256_1... [

.
selection =
— | i
R
+ Memory details 9
. ol
; e
3§ &
;;'5 Parameters % o 3 i
2| v [ AddressMode ) } ' )
O e Bz % Maptype: Bit fallure summary. Summ | ¥ ) Bis intensity % Physical
= I
| Do : ]
— Decreasing 8.2 2 5710 » 01 max
RTEChes Apoly XEUSUSQOND <@ (@O B RCC d R/C £ @ Memo
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Failure Mode Analysis Synorsys

Using Logic diagnosis results ;e m =

@l
Show  NoDART Filters  Run Run Parametric  Show selected  Define Chart
09 Applied FAST Sensitivity Analysis candidates ews
View

nism Pareto 4 Show: Component Mao Total (Filtered) Population: 66 (66) Defects

£
g

E
g

« Bayesian inference identifies the most
Important failure modes

» Design statistics and critical area and
cell test models are used to improve
results

* Results are analyzed by component
design block

» Likelihood of each failure is estimated

&

g
w o] ulfelels =
5 & lelklelE e
23 BBREREY

1 .r‘.ﬂ4

and aggregated SEESSEE. 1 |
- Review trends, select outliers and = e
. . . ::ﬂ...-
drilldown to maps and failure analysis = = =

. '-""i‘i",Ji" i
selection R e A _|.

I | .
I |




Diagnostics trends SYNopPsys e

U ' I I d 1 1 It Logic Failure Modes Trend Gallery Paretos Stacked Gallery Stacked Map Distributions
SINg all dlagnosSIS results

S11P Logic Failure Modes Paretos

» Diagnostics summaries are shown in the web client

« Paretos and trends by wafer / lot or time-scope — =
» Single and stacked wafer maps = =
» Results using failure modes, design components, = R

g

memories, bit signatures, etc.

Design Component Pattern Set

Memory Signatures Trend Gallery Paretos Stacked Gallery Stacked Map Distributions

-1+ ..

S11P Memory Signatures Paretos

Signalures Signalures
g . TN S IO O M N MO Single Bil

Single Sparse Coumn | IITTNERENEE N DR BN - Single Sparse Column
Diagnosis Results Failure Modes .

Trends Pareto Stacked Maps Distributions

-1+ .7
S11P DlagnOSIS Trends Memory Signatures Trends Gallery Pareto Stacked Gallery Stacked Map
- S11P Memory Signatures Wafer Maps by Memory " . . - . " o
C i
Wafer Gallery Waferflow
Pattern Set

Coun Comt
o - n .
A S S B 12345678 8000210151017 19207 22232075
N— F— P—

ic Chain Memory Q351C040 wol Q351C040 wo2 Q351C040 wo3 Q351C040 wo4 Q351C040 was
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Failure Analysis Selection

Using Logic / Chain diagnosis results

 Fail candidates identified as main Yield
problems are reviewed and selected for
failure analysis

« Filter by attributes, AVD and FMA results,
overlay with GDS/OASIS, etc.

« Selected candidates are saved in a cart,
and exported to Avalon or 3" party format

Candidate Table

Include Thumbnai ifer Locati ie Locatio Lot

-

® N O M A W N e

Wafer map

Hﬂ—w—kﬁ_
r
e 4
_r’—b—J\
_'J—)—J\
[ 7]
[

X148.5, “' N/A 5 N/A

Layers

Color by Layer

~ @ Physical Detail
Outline
Cells
M1
VIAL
M2
VIA2
M3

v @ Nets and Cells
Outline
Cells

s

DOOOOOO0
AL

O

lot1

lot1

lot1

lot1

lot1

lot1

lot1

01

01

01

01

01

01

o1

X | Physical Connectivity Viewer

‘Wafer

SYNOPSYS’ @

M O X selection (FML cannot show multiple resulf™ 01 X | Analysis View

CellFau

b

Candidate

~ @ ¥ DftDiagnosticID 58
v @ ¥ DefectNum 1

200000000000

FML  Diagnostic Clas

Driver
Receiver
Receiver
Driver
Receiver
CellAware
CellAware
Cellaware
CellAware
CellAware
CellAware
Cellaware

CallAwara

mox |
FMA Result Candidate Feature FML 8
Result_1 C-001 Via.VIA12C_540_24... | 0.000379
Result_1 C-001 CellArea.CellArea 1.51e-08
Result_2 C-001 CellArea.CellArea 1.5e-08
AVD Result Candidate ControlFactor Gap % p-valu
LEON3MP_0_I... C-001 Cell .73536 8.356e

LEON3MP_0_I...
LEON3MP_0_I...
LEON3MP_0_I...
LEON3MP_0_I...
LEON3MP_0_L...

e

Cc-001 Cell 247353  83s6e

Cc-001 Component [ 210377 0.0631
c-001 Cell [ ioesso  o.00058:
c-001 Component [isao7s1 0.037:
c-001 Cell [Tli4.26886  0.0017
mox
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Failed Memory and Bit Signatures

Using Memory diagnosis results

Toggle Gallery View

SYNOPSYS: 0 '

. . . : = = o3 < S e i 4 # £ o
* Interactive tO review talled :mwesesus
Toggle FA Drop Data Export to Configure Colors
& Toggle Lens View List Selection Avalon File Layout
. d b . t . t Toggle Memory Bit Map
I I Ie I I lo rl eS a.n I S I g n a. u res Wafer Map : Embedded Memory & [ O Memory - Die Count (Memory) : Viewer Gallery M O X Wafer Map : Selection noXx
> Context Layout: LEON3MP Device: LEON3MP Sy s . Show bits
1 1 141 ¢ sk Failures FailureID Memory Bank Signature StartPRow Star
[ ] '
y * Signatures % Double Bit Horizontal : 20 40 Memory_66 None Double Bit Ho... 28
4 Test conditions # Multi Sparse Column : 15 43 Memory_66 None Multi Sparse ... 0
. Filte 4 Single Bit : 25 41 Memory_66 None Single Bit 20
m e m O r attrl b u teS and e + single Bit : 28 44 Memory_66  None single Bit 23
] Parameters 4 Single Bit : 26 42 Memory_66 None Single Bit 24
2 4 Single Sparse Column : 61 36 Memory_66 None Single Sparse ... 0
- - - Frequency # Single Sparse Row : 96 37 Memor None Single Sparse ... 27
algorithm or bit-level details &5
4 25MHz
SOMHz lot lot1
. . ’ Temp Failures FailureID Signature JtherSignatures VddCore Left Right
° Wafe r retl C | e Or d Ie StaC kS 7 8 vddCore * BitID : 200 12 Small Cluster 12 3897990 390099
Map Type: Wafer map Data Type: Memory test data Maps: Total - 2, Selected - 1 %+ BitID : 249 13 Small Cluster 12 3900990 390399
]
4 Bit details Memory - Die Count (Memory) : Die map noX +* B!t[D 1289 14 Small Cluster 1.2 3903990 390699
§ 2 itID mall Cluster .
Filt o P @ <+ BitlD : 329 15 Small Cluste 12 3906990 390999
" . . = . ilter.. ¥ Memory test data
« View fail bits with physical or e oo e
> [ AddressMode S T Wafer Map : Memory map noX
- > [ BackGround '_ 2 Memories Options
|0 ICal Illa S > [JJ Counter R® 01 23 456 78 910111213141516 171819202122 2324252627 282930313233343536 38
> [ Expectedvalue Ci\\\\\\\\\\\\\\\\\\\\..\...\.\\\\\\\\\‘\
> [ FaultClass e %#%
. . > [J FaultLayer o
> [ FaultSianature: | - -
» Selected bits and signhatures R | 3
4 Memory attributes = i s 5 5| % N
. Filter.. TK%% >1< ) =1 |I&:
are saved in a cart, and P T iy masl |
> [ BitCellType I ey _:: ol
rd > (] BitHeight X X s
exported to Avalon or » s [ .
> Ccell @E ~ -
> [ Compiler [ <] <] o -
arty format o = =1 = O
> [left = L
sl || s- [ ]
4 Memory details <] - ~ [ <] e .
w-
Filter.. sl el F X1 N
. i | | = =0 ) B i B O ||
Parameters % of Memories |y LA o -
> [J AddressMode I =]
> [ Algorithm
~ () Background ¥ Map type: Bit failure summary. Summary options: Sum of instances. Calcul: | ¥ Bits intensity % Physical
(O Multiple 0 3.53% f : ! — | f f ' |
Meboaine T an s 393 413 434 454 475 508 0 1 8 max
[ Auto apply Apply o o . B : . 5 — .
X0.1374, Y4.764 *° LEON3MP X0.137: ' < Memory > A ¥ Device: LEON3MF E R/C: 1, 23 CenterX/CenterY: N/A @ R/C: Addr/Bit: € E Memory: Memory_66
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Failed Memories SYNoPSys °

Using MBIST production test results

I save Wafer map Design Block map Toggle Gallery View = {}
. . % S
B Reset Reticle map Wafer Cell map e Toggle Die Grid Editor Toqgle FA ‘Droppaa. Configue
- - - Die map 2, Toggle Lens View Selection  Layout
* Falled or repaire results o . b v roue ey
Wafer Map : Embedded Memory * M0 Wafer Map : VawerGIlery 010 X | X Wafer Map : Wafer map <4 » 10O X Wafer Map : Wafer lens

e ADPSO01 | 2 Memory test data

are converted to memories using -
test pattern definitions S = ==
] . B:d:a:.‘“i';"“.“ﬁ'?"i VIS S 1% 1'(9]5, 3 11 & ne ,V
» Applies to high volume test, no === b, e o il
additional data logging required "= AR ARAE A RN AN Rk ]
- Fails are filtered by test R o= bt |t :
conditions, memory attributes, and Sl [ 2annaacece &=
algorithm details C— o W =215 22250
. Wafer. reticle or die stacks = I = o w_____: __________________
: = BT g
» Trends and paretos available by |3 |
memory attributes s =Sl s

« Compatible with automated e
volume diagnostics analysis

% Maptype; BR faure summary. Summary options: Sum of mnstances. Calculated: per memary devic

SNUG EUROPE 2024 13




Commands and macros SYNaoPSys' o :

Automation for the local application

| I_% Script Editor: [C:/SLM/silicon.da/macro/applications/ProductionAnalytics/Parameter Details/Parameter_Details.mac] * — ] X
H | File Edit Find Assist
. Use GUI mmands f vt e o o &
se or Co andas 1or any analyucs §037[ + Select parameters
1028|set v_parameters [sym $v_sdfe get distinct values -c TestName -order asc]
. 1025/ set v parameters selected [sym run dragselector -caption "Select Parameters" -list $v parameters]
° U d f d t I I l I I l 1030|if {$v_parameters selected ne ""} {
Se pre e Ine Or Cus O acros 0031 sym $v_sdfe include filter -column TestName -expression OneOfS(VALUE,Sv_parameters selected) I
0032 set v_parameters $v_parameters selected
H : sym $v sdfe comput]
e Build m TCL or Pyth R -
ul aCros usin or on or ) e
L = compute average
|X L compute chi2 probabilities I
) S t D | d | k h d h | Script Debugger compute ch.?z probability x
Cript besigner Includes lookahead he Corrorpansl | sour el I
compute chi2 wvalues
- . . b F2: Start Debug Source § compute coefvar ue
. ) R ' % Para] compute coefvariance hdefined>
« Package macros into applications - F5: Continve e e
7 i F10: Step by Line compute johnsonfit hdefined>
Application Assistant Lib Edlit: x . ¥ DATEmMETers = 2undefined:>
pRication ssistant Hbrary eor o F1L StED Into v_probability <undefined>
- Fl2: StOD Debug- v_sdfe <undefined>
5 (<] ¥_snapshot <undefined>
New, Delete Refresh 4 Watch All Variable v_snapshot_dir  <undefined>
> % BackOffice Macro: Trace Execution
> Collaboration create snapshot -
:_snapshof
> SensorAnalytics | Ready el
FMA Name: Icon:
’ Personal Data snapshot o
v Volume Diagnostics
v & Create Feature key: compute anova
Y compute average
i= Data snapshot AA.Datasnapshot - 2 i 2 o sym sdf_? compute anova
> Exploratory Data Analysis o ] compute chi2 probabilities -
> & Automated Analysis Description: Picture: compute chi2 probability -way Wayt_ltYPe | | ot
» & Open Existing Results Extract database data to create compute chi? walue Ejﬁtgt:n:: ﬁéf:eg]men AT SSEHRRS
> Utilities a data snapshot for offline @ - compute chi2 walues oy :
> & FallureAnalysis analysis B — —cﬁulugntsl—c?aluinnﬁ;}ll—c Icol_hst
7 Production Analytics compute coefwvariance Edl;s Uif]tusl"]l_dii T:St] =
DataExtraction Input arguments: vp o
2 CommonV2 compute count [test test_method]]
! Command Pane compute johnsonfit [-factor2|-secondfactor f2_col
Ttem availability condition: sym sdfe 0 compute
® Include in toolbar
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Custom analysis with Local client SYNOPSYS' e

Using any test results

Home Tools Workspace  View Help

2 User Group local 2 DAS User DAS TIP6000 BRB716 EWS1 20240523 073458
M| & g - » = s
i e past ] 1 % Set as Default Group & Change Password = * View Contents 1 Save Cache as Snapshot
S x y New Save  Imy Load Layout  Opti
« Download data from clo E e o o it o
y Assistants Connection_ _ Data Source File Settings
WW'GDKE x - . Z ]
. . T + #3 ChantGallery [chartgallery_1 - “First Fail T... | (=) |3 | + #4 ChartGallery (chartgallery_2 - *Bin Summa...-— | (=) [ | '+ #11 ChartGallery [chartgallery_7 - "First Fall ... = | #15 WaferMapper [wmap_3 - "Bin Distributio.... | (=) sl
a n d/ O r I O rt | O Cal fl I e S X — RN TN WP P Ry, || chartgallery_1 - First Fail Test (Wafer) 10 X || chartgallery_2 - Bin Summary (Wafer) 7O X || chartgallery_7 - First Fail Test Pareto (Wafer) 0 X | wmap_3 - Bin Distribution Map "0 X
l I I . : ;:g:::;‘(%-;zf)) First Fail Test by Lot Wafer, Stage=EWS1 HBIN Summary by Lot Wafer, Stage=EWS1 BRB716 EWS1 First Fail Test Pareto , Lot: BRB716; Wafer:...S1; Bin type: HBIN
& « First Fail Test Pareto (Wafer) 600 FirstFailTest U [ — -am =5 B TE; 5510111555, ontinu
Bin Distribution Map 2 l I'I I l III lIl TE:P>>102.1.1>>,.t St
+ Parameter Summary Cp 8 TE:P>>S. FAGCE0 g L TE:P>3823.1,1>>.. 7600w 1 @1
° ~ @ = Parameter Summary Table 2w e ] B o0 Qv
@ £ Parameter Probability by HBIN -t TE:PP00, 122 10NN S0 =
8 © Bin Galley by Stage L sy of : o1 @
z >>401,1.15>., Inpuow RESI-0 §
. . 8 Porameter o pr Wter : Bimnll o = eu @
& - CRERt TE:P>>604.1,1>>,. Nomnal_ROUT=:0 - E . o %
a ‘3 5 re u I re o LR R TE:P>>217.1,15,, GSUP_VREGSLP-0 4
SRR SOK::D, 01030507 0011 131517 1921 2325 1 o 20 40 60 8w : > @ 21
#>>1..y.50A0 e o, = 4
Applications ® Mce=T Device=TD Des ot=BRETI6 Wafer =01,02,04,06,07,08,05, 2,34, 9,20,24,25 2 ¥
ppli Devce~TIPE000 TIPE000 ¢ SR738 Wufir - SLRLOS 07,0008, 1, L LG I 35, 20,342 X71815 1 TIPRON © TIPRON < (X15Y: @ (N/A /
- - + 7/ X | » %Sea .|
i U S e eXI Stl I I taS kS a.l I d fl OWS v 7= ProductionAnalytics | #21Table [table_1 - "Parameter Summary Table"] #1 WaferMapper [wmap_0 - “Bin Gallery by ... |
y | table_1 - Parameter Summary Table wmap_0 - Bin Gallery by Stage r
Bin =
Bin (Lot) Testhumber TestName TestUnit  AverageOfAverage  rageO rageOf wCot OfNumRi  AverageOfCp  AverageOfCpk | AverageOfPercTestPass |  Stage: EWS1
277 113 ScanTest_V25dicoMonMax_SDA \d 4.05714 35 45 25 14425 17.27417 13.99546 0.94
r a O ur OW Bin (Wafer) BRB..01 BRE..02 BRE..03 BRB...04
e e I I o 228 5519 AM_AGC_AMRFAGC_P_S4e RSSI B 1235181 107 167 25 11950 3.07733 1.45227 0.94 : 4 g £
N Coetion 288 102 ScanTest_StuckAt_SDA 72465419 0 0 25 22458 0 -0.23174 P £ £ ¢ ‘
o 174 103 ScanTest_GateDelay_SDA 559.77048 0 0 25 22458 - s - e % »
- Data_Extraction 0 0.23177 0.94 g . 4
. 334 104 ScanTest_IddqGoNoGo_SDA 5226853 0 0 25 22458 0 -0.2304 0.95
() n Data_Preparation we.0s  BRB.07 e.0s  BRB.0
. y L 360 110 ScanTest_IDDQ_Current_SDA 17784282.9824 0 25000 25 22458 2.00681 1.00623 0.95 ?
rilldowns - :
ot 257 101 ScanTest_Continuity_SDA 0.88875 0 0 25 22458 0 0.23118 0.95 A 5. k 2Ry .
M e 373 907 AM_System_AMOut80pHG_R_ROUT mV 70753231 500 1000 25 12018 3805.17247 2495.17116 0.97 / g X N
S p re a S e e u n C I 0 nS y b 8 906 AM_System_AMOut80pHG_L LOUT mV 7087586 500 1000 25 12018 4555.72972 2939.85423 0.97
= oR8..11 o6..12 oR6..14
. . . Parameter 1 #2 ChartGallery [chartgallery_0 - "Parameter ...| — (=) [ | ~+ #18.Ch 9~ o) e | £ 224 y 1- Pr..dnoal] o o )
St atl St I CS I I l a S CO r rel t Parometer Detolls chartgallery_0 - Parameter Box per Wafer 7 O X ||| chartgallery_9 - Parameter Summary Cp .0 X || probability_1 - Parameter Probability by HBIN :
y y a. I O n S ScribeParametric AM_AGC_AGC_LW_act_VM_LOUT (dBuV) o099 . A
I 0999 | 1
StripMaps et |
Tools 099 i N SR BRE..18 BRE..19 BRE..20
g i
s i —] . .
° WaferCharts (Bin) 5 0s 1
on Macros woltis g
Lot I @ o. H s
WaferMaps (Bin) i 2 ooo1 i
WaferMaps (Parameter) ”l"ﬁ‘?g; ! BR8..21 BRE..22 BRE..23 BRE..24 BRE..25
i . A0 0 20 400 600 €00 1000 1200 1400 v T < -
Y WaferMaps (ScribeParametric) - B AND: i ferioy { i : g
y y Yield C HBIN i 4 % s
= ice=T 1 14 - 18 2022 %28 29 -+ 30 > S
Applications ~ Drilldown DokenIRO0 Lab-3 7.

macros and data snapshots
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Virtual test limits analysis

Using production test results

Review results with existing limits
« Set new virtual limits as desired

Recalculate virtual fails and virtual bins
« Compare existing and virtual results

Lot: BRB716; Wafer: 20,21,22...; Stage: EWSL; Bin type: HBIN

Lot: BRB716; Wafer: 20,21,22...; Stage: EWS1; Bin type: VBIN

SYNOPSYS

probability_0 - Parameter Probability by Lot

0.99999 0.99999

i | ) o o =
0ss9s o g & § 0.9999 2 z
0,999 0,999
0.99 e er—sem mpmme = 0.99
0.9 0.9
0.5 0.5
0.1 0.1
0.01 / 0.01
0.001 0.001
0.0001 { 0.0001 IS
1E-05 1E-05
1 2 3 4 H [ 7 ] -20 -10 0 10 20 30
ScanTest_W25dicoMonMax_SDA AM_AGC_AMRFAGC_P_S4e RSSI
Lot ) Lot
+ BRB716 + BRB716
Parameter Box Rel. Cp/Cpk Cp[Cpk Cp K-Factor LSL USL Total Points
. E:I-:-
9 AM_System_AMOut80pHG_L_LOUT BRB716 H—H 1.55161 2.67173 1.72191 0.35551 1000 12018
10 AM_System_AMOut80pLG_L_LOUT BRB716 —H‘O—H— - 1.34081 2.74262 2.04549 0.25418 240 413 12018
11 AM_System_AMOut80pLG_R_ROUT BRB716 4"'4‘ - 1.35306 2.68415 1.98376 0.26094 240 413 12018
47 EM Cucbam CMMAnAl ICKIDAALE 1| 1AT DRD74a — Ll 1 I 2 ananc 2 nanTA 1 nnoac n7AnT n nn 11101

-2

table 1 - Lot Wafer Yield ORIGINAL

Month Week Stage Lot Device TestSequence 01 02 03 04 05 06 07 08
1 M2014/01 W2014/02 EWS1 BRB716 TIP6000 0 0.929 0.958 0.950
2 M2014/02 W2014/06 EWS1 BRB716 TIP6000 0 0.868 0.889

HBIN Summary by Lot Wafer, Stage=EWS1

0.865 0.759 0.552

table 0 - Lot Wafer Yield VIRTUAL

Month Week Stage Lot Device TestSequence 01 02 03 04 05 06 07 08
1 M2014/01 W2014/02 EWS1 BRB716 TIP600O 0 0.942 0.967 0.962
2 M2014/02 W2014/06 EWS1 BRB716 TIP60O0D 0 0.911 0.931

0.875 0.791 0.608

100 g — T R — m—— — g — ‘m— Bin

— _— = | [ |
z | --. [ | [ | .-- LN mom
L= Wz W26
E 4 W23
< 60 w202
g 20 W12
£ 40 | BRI
g =0 | BER BT
g L RERREF]

o C BRI

00 02 03 04 05 06 07 08 03 10 11 12 13 14 15 1§ 17 18 19 20 21 2 23 24 5 1
BRE716
Device=TIP6000
VBIN Summary by Lot Wafer, Stage=EWS1
100 = — — — — —_— - —

% =0
2
=
£ a0 3
2 Bin
et [ ]
=
g 1
]
a

a
o1 oz 03 04 05 05 o7 03 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 23

BRBT16

Device =TIPS000
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Start the analysis with Web client SYNopPsys ° :

U S I n g CI O u d d ata Products Lots Wafer Maps

] Most Recently Updated Products
* Open the web browser and login . IR T

 Start the analysis from a Dashboard Product Ve voue

Loading Time Lot Type Insights (top 2)

M 439 10279 21/05/2024 - 14:03:54 Q W5

» Browse recent test results by product / lot . o e i o 83 (10
(flltered by user permISSIOns) , Lot vs. W21 2024 (up to 71.2%), Outlier yie

2488 - 21/05/2024 - 14:02:33 8 FT
° 1 1 M 3352 82568 21/05/2024 - 14:02:31 C W5 Zonal yield loss (3.7%)
FI nd data by prOdUCt / Stage / |Ot / fl Ie / any M 833 5269 21/05/2024 - 14:01:49 C WS Zonal vield loss (1.9%)
Of th e Ch I p I DS / etC " \Fflilz:dm: - not | is greater than - 20

H&as . e

* Review insights and drilldown to details

Product = Stage Type Stage Mode Scope Last update time DO Yield
(lots) (wafers/sublots) (dies/parts)
ye FTR6002 FT FT1 P ALL 10 245 254638  15/11/2023 - 104333 N/A 93.05
Product Families P1216 ws EWS2 P ALL 177 4223 5135167  15/11/2023 - 10:38:11 021 89 66
28 nm FD SOI P1216 ws PAT1 P ALL 177 4238 5153407  15/11/2023 - 10:38:03 0.21 89.78
Pa rtS P17486 ws EWS1 P ALL 18 155 2190577  15/11/2023 - 10:46.03 277 90.02
PF0500 ws EWS2 P ALL 10 199 279794  15/11/2023 - 10:17:50 0.13 97.39
Finders Search for 1K - parts PF0531 WS EWS2 P ALL 12 228 320568  15/11/2023 - 10:44.24 0.21 95.95
Any tag ~ beginswith v § 5i4g PF0B32 ws EWS2 P ALL [ 181 254486  15/11/2023 - 10:45:03 013 9739
Products Any tag P PROD204693 ws XXX P ALL 1 1 204693  14/11/2023 - 19:35:23 73.14 8998
- %
Lots | CLASSTAG ince, use "begins with" or "in". Use Enter to specify multic.. _...“,T ..‘EO‘CE%”,. —— wiim - LR??I? > ufn AN _.WfALE,L. 2 o TS 2R 029509 o e
Wafers/Sublots FABLOT 8-
Test Events MAC
Parts OTPVIRGIN ct Lot Wafer/Sublot X Y CLASSTAG QRTAG
RTAG
Files gerial EAK C135Y050 G135Y030 w11 26 -30 S5146JICV_11182228_019088 5146JICV02504
Bvents ULTTAG EAK S146JICW S146JICW S146JICW_11171724_001532 S146JICW03747
Testers VISUALID Wi py C135Y0S0 C135Y0S0 w24 32 55 $146JICV10192 SNUG EUROPE 2024 17



Production Traffic Light Dashboards

Using production test results

SYNOPSYS °

« Browse Yield and DO trends, review insights, click to continue the analysis

o~ x

Traffic Light Dashboard

Wws ASSY ASSY_W FT FT_W
&
Y& B e Showing 1-20 of 173 Page. 1 of9» M Show 20 ~ Items
Rolling Quarter Current Quarter Last Quarter
Product Stage WAT Test Volume Target Target ‘Volume Target Target Volume: Target Target
Trend Weq +- Fin.$ Fin. +/~ Do Yield Do Yield Do Yield
Insight Insight (wafers) DO Yield (wafers) Do Yield (wafers) Do Yield

A 31 Ve 3 on 13185 -157.25 0.15 013 87.44 88.50 7390 014 013 87.56 88.50 17732 0.15 013 87.10 88.50

A 31 = 0 030 20 NA 8952 18 N/A 8969 4 NA 89.65

A OQA-FAB - 0 0 24 0.00 99.76 24 0.00 99.78

A OQA-FAB

A OQA-FAB - 0 0 73 0.000 99.83 7 0.000 99.83

A 81 = 0 o 100 0.041 8570 75 004 85.70 25 0.041 85.72

A OQA-FAB - 0 0 178 0003 99.71 150 0.002 9973 136 0.004 99.58 v

S1 Insights Last 90 Days S1 WS Trends Last 90 Days
Yield Insights (up to 3.1%) Last 90 Days vs. Q1 2024 % Yield
v zonal (up to 3.1%) Averzge yield improvement (+0.3%)
b Outlier wafers (up to 0.4%) 89 4
» Clusters (up to 0.2%) [=] vield
¥ Periodic effects E
» AT correlation Target
Test Hardware Insights (up to 0.1%) 88 = Warrmng limit
» Probe card dependence (up to 0.1%) = Limit
b Tester dependence (< 0.1%)
P Test site dependence (< 0.1%)
¥ Partial wafer 87
Retest Insights
¥ Facility dependence
* Outlier wafers
» Outlier lots a6
» Probe card dependence
b Tester dependence wafers
Integrity Insights (5 parts) 2000 -
¥ High retest count on pass parts (5 parts)
product Insights
¥ Wide test limits
pattern Analysis (< 0.1%) 1000
¥ Yield patterns (< 0.1%)
Wafer Labels
» Manual dlassification
0
w7 ws wa w10 w11 w12 W13 W14 W15 W16 w17 wi1g w18
-1 +enQ
s e
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Product Families

Using production test results

» Create groups of similar products

» Compare trends and results within each
group, by product or by lot

» Use Dashboards to compare summaries sroduct ramies

I A Family

« Click on any row in the table to go to the " . =
full analysis for the selected data i

Products in Family

A S8l A
A SOC
A H68
A GPU
A SOC
A IOE
A GPU v
Family Product Family Reports Last 7 Days
Y & Bt @
Wafer Acceptance Wafer Sort Assembly Assembly - Wafer
Product Family Stage Volume Volume Stagew Volume Volume Yield 33 Stage Volume Volume Yield Stage Volume Volume
(lots) (wafers) (lots) (wafers) (%) (lots) (sublots) (%) (lots) (wafers)
Family PCM 13 247 32--5.. 7 25 997 N/A EOL 65 65 100.0 EOL 33 94
PCM-C. " 225 52 49 203 881 N/A
PCM-FI 1 5 S1-Gr 55 294 824 N/A
PCM-FI 1 5 S1F... 73 366 816 N/A
PCM-O 13 247 s1 73 366 86.0 N/A

Overview

Products (9)

Lots (576)

WS

SYNOPS

ASSY

Family Product Family WS Last 30 Days

400 4
w21

51-CALC

S1-Fully Featured

Yield

ASSY_W

FT

51-GroupBin

FT

52 52--Skip Untested

Stage
[+] oga-
51

t:_—_b—”<‘_’\___._< o
[#] s1m

Trends OQA-FAB 51
%
100 4 -
90
',_
80 o
70 -+
wafers
600
Final Test
Yield Volume Volume
Stage
(%) (lots) (sublots)
100.0 B6 24
B6: 13
B6: 1
B6: 47
B6: 7

24
13
1
47
7

,w 51-G
52

Yield
(%)
62.3 BE
68.1 BE
100.0 BE
664 B6
15.8 B6

Page 1

Final Test - Wafer

Volume
(lots)

23
20

38

Volume

(wafers)

53
39

69

of 1

Yield
(%)
96.7
828
76.4
745
207

[®] 525
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Personal Dashboards SYnoPsys’ ° '

tools settings help user

SYNOPSYS' | Silicon.da

Using production test results

Private v Demol

 Create a personal dashboard for each project w
It is refreshed automatically every time

TIPE00D EWS1 Hard Bin Fail Pareto February 2014
compared to January 2014

TIP6000 HBIN trend HBIN Pareto

« Add any chart to the personal dashboard = = g E
« Click on any chart to go to the full analysis i || fF f/f
» Share dashboards between colleagues - | T L || e

2014
T —
—{ -
Dashboards : = - =
3 ] = * T -
Home Add chart to a dashboard = = - L =
My Dashboard = = e =
Silicon.da Dashboard = = ' = -
Select dashboard Image caption = " =M = = N = =
File Dashboard — ———
Demol
My shared Dashboards My Dashboard Test pareto Test limits Retest trend
My Product Set Dashboard Image positioning Tﬁifé’ﬁﬁfsé :?rniim Fareto Compaisen February 2014
Select tab First @ Last
Shared Dashboards WS ' Fabruary 2014 by L 1 TIPE0OD EWS1 Retest Distributions February 2014
Al shboard (rami.... 4 FT S o e | — ) ) Cumia perinis -
Al A PCM (jeff.ch... (] ol . i Be © — s My =
Al M HVQK Analy... - 2 — .
Al -P_Performanc... Create new dashboard 3 = .
Al PCM (jeff.che.. ' -] et
Al i B PCM (jeff.c... w — : ] 4
Al i B Performanc... ¥ Create new tab ot h_/ _ﬂi ———= o ss s 1 1s 1 a1 20w I -

Retest Pareto Retest Distribution

First pass by site
SNUG EUROPE 2024 20




Automated Insights

Using production test results

« Data is analyzed for typical Yield and test
problems

e Additional metrics are checked and
reported when significant

* Insights are calculated at lot and wafer
level, and aggregated to day, week,
month, quarter, year, all scope

 Mouse hover shows mini charts for each
iInsight, and click opens the report

 Start from the insights to identify the most
Important problems for each product on
any time scope

SYNOPSYS o

W06 2014 vs. W05 2014
Average vield drop (-2.6%)
Baseline degradation for hbin 15 (+0.6%)
Baseline yield stable

TIP6000 EWS1 Insights Week 06 2014

Yield Insights (up to 2.294)
Outlier lots (up to 2.29%)

Zonal (up to 1.7%)

Periodic effects

Clusters (up to 0.5%)

Outlier wafers (up to 0.3%)
Reticle/repetitive effect (< 0.1%)

Degradation (up to 0.8%)

Test (wafers)

Outlier wafers (0.3%)

Test limit sensitivity (wafers) (0.8%)
Clusters (wafers) {(up to 0.2%)

4
4
4
4
4
4

Test Hardware Insights (up to 0.3%)
}  Test site dependence (up to 0.3%)

v v v v v

» Loadboard dependence (up to 0.29%) Wide test limits (wafers)

}  Probe card dependence (up to 0.2%) more...

»  Tester dependence (up to 0.2%) Improvement (up to 0.4%)
¥ Gap in testing

»  Probe card dependence (up to 0.4%)

Retest Insights }  Loadboard dependence (up to 0.3%)
¥ Qutlier wafers b Tester dependence (up to 0.3%)
»  Qutlier lots »  Zonal (up to 0.2%)
» Loadboard dependence
b Probe card dependence 3 wafers: tails on 730, FM_IFFilter_FM_IF_bw_min_LOUT (<
»  Program name dependence 0.1%)
mare...
Cumisive Penemess % cum i Peresrtrss
Process Insights (< 0.1%) 1 Jou
¥ Distribution tails (< 0.1%) ' ]
3 wafers: tails on 730, FM_IFFilter_FM_IF_bw_min_LOUT (< 0.1%) ‘
Integrity Insights (2 parts)
» High retest count on pass parts (2 parts)
Product Insights (up to 0.8%) T PR ERe AL i ST T PR ERe AL i AT
¥ Test limit sensitivity (up to 0.8%) . EREL20 WOl BREL20 W02 N

¥ Wide test limits

}  Program name dependence (< 0.1%)
» Program version dependence (< 0.1%)
Test

b Test
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Yield and Bin analysis

Using production test results

* Review hard, soft and
custom bin trends and
maps and insights

» Navigate between wafer,
lot, day, week, month,
guarter, year, all scope

e Separate reports
available for retests and
merged results

Product WS Reports
Ratast/Time:
Test Resuts
Vieldfgin

| HedEn

Yield/Bin

Oveniiew
Hard Bin

Stages

| ews:
Ewsz

AT

Stage Types
| ws
Products
TIPg2s1
| s
Hard Bins
Vield (All Bins)
1(p)

Split by
| Hone
Loadboard (2)
Probe Card (3)
Program Mame (2)

Brogram Varsion (2)
Test 5te (4)
Tester (2)

Wafer Gallery Waferflow Hard Bin Table

LE |
. Manual Grouping
Corralation

Correlate with
. R Analyss .

" My Worispace
negrtion Flows
Aslyss Fis
Racipes

. . ! . . a . Scrips

16/01/2014 03:32 16/01/2014 03:32 (ONLINE_R... Merged Map

ML Workspace
Modsls

Week 03 2014

January 13, 2014 - January 19, 2014

Day Week Month Quarter

Latest

. Workspace Management

Volume
Yield

Year All
Lot 4« » DO

TIP6000 EWS1 Hard Bin Trend Week 06 2014 by Wafer

% Ferczniage

TIP6000

31 lots, 485 wafers
92.9%

0.25 cm-2

Hard Bin %

- 17 356
- 15 138
- 12 077
10 053

21 045

- 18 034
- 24 0.28
- 3 023
- 29 0.23
- 18 0.23

ERCETTT S
Lo® 3 e

TIPgooo
Pass: 47028/51408

Hard Bin %~

B yeld o148
= 1 9148
= 17 356
- 15 138
- 1z 07
10 053

21 o4

- 1B 034
- 24 028
- 23 023
—u+ S @

Insghs

Lot BRE716

Lot BRE120
High fal bin cuther: 25
{0.4% impact)

Insights

Yield

Zonal (1.7% impact)
HBin 17

Zonal (0.7% impact)
HBin 12

Zonal (0.4% impact)
HBin 15

Zonal (9.2% impact)

Wafer Gallery

Product Yield Trend

96

92

90

TIP6000 EWS1 Hard Bin Maps Week 06 2014

Waferflow

Stacked Maps

BRET16 wis BRE716 w13

AT

BRET16 w03

BRET1S wil

BRET16 w22

BRELIS wis BRELIS w15

BRE119 w16 BRE113 w17

BREL1S wis BRELS w1s

TIP6000 EWS1 Hard Bin Distributions Week 06 2014
* Cumuistive percentage

90 *®  Hard 8Bin
975 - -

- . ‘ - ield

800 IR A = 1

e = 17

=] 15

‘ - 12

0.0 ¢ = 10

0 | = =

- 18

- 24

- 23

Percentage (%)

9148
91.48
3.56
138
077
053
045
034
0.28
023

Product WS Hard Bin Dril

SYNOPSYS °

Insights

Average Yield

92.9%

- 1.5% e

TIP6000 EWS1 Hard Bin Fail Pareto Week 06 2014
compared to Week 05 2014

Hard 8in

10 wafers: st
0.5% yield impact

24 waferst clusters hbin
7

0.3% yield impact
18 wafers: tst sita
dependencs hbin 12

8 wafers; outler hbin 12

0.1% yield impact
2 wafers; outlier hbin 17
5 wafers: testshie
dependence yiel loss

1 wafer: outlier yield loss

< 0.1% yield impact
9 wafers: clusters hbin
15

2 wafers: outlier hbin 15
5 wafers: testshie
dependence hbin 10

-1+ S e

Insichs

Lot BRE716

Lot BREL20
igh fail bin cusier: 29
(0.4% impact)

-.u“uuu"

10
1
2
1
2
2
1
1
T

Percentage (%)

TIP6000 EWS1 Insights Week 06 2014

Yield Insights (up to 2.2%)
Outer lots (up to 2.2%)

Clusters (up o 0.5%)
Qudier wafers (s

Integrity Insights (2 parts)
» High retest count on

Product Insights (up to 0.8%)
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Parametric Result analysis

Using production test results

* Review parametric results,
statistics, trends, maps and
Insights

* Review bins associated to eac
failed test

* Navigate between tests, wafer,
lot, day, week, month, quarter,
year, all scope

« Sort tables and galleries by
pical statistics and Cp Cpk

SYNoPSys

= rome (pumo)

Sikan.da Dasnocsre

RE120

Fetnuary 13, 2014 15.21:08 (Week 6)

Day Wesk Month Quarter

Lot Wefer T

Lot WS Reports
Loc Hisory
RetesiTime.
Tt Rz

Parame
vildn

stages

| eust

—
| ws

BTS00
BRE7E

Parametars

10, Contact_A_Contac
20, Contact_ANSELO.
40, Contact_A_Contac
50, Contact_ANSELD.
70, Contact_D.Conta.
80, Contact_AMSELO.
90, Contact_AMSELD.

e ——

| one
selctCrae st

BaTyse

| o

Correlation

AnovA,
Distrbuton Shit Anshis
2 Anslyss

Workspace Mansgement

Wy Workspace

ML Workspace
Madeis

3

Silicon.da

e

=

Lot ws peraes

BRE120 (TIP6000)

Volume £ lct, 25 wafers
Vesr Al
Vield sa5%
4 b Parameters 435

BRE120 EWS1 Parametric Fail Pareto by Hard Bin

IRRNREND

BRE120 EWS1 Parameter Charts

Stacked Maps

Stacked Fail Maps

Parameter Trends

Distributions

Stackeo Map

Hard Bin

—m+iayv
EIE

Part Histograms

Stacked Fai Map

Lot Yield Trend

100

9 |

Fitered  Unfiltered

BRE120 EWS1 Parametric Cp/Cpk Pareto

High fal % out
Visfer 22 06

Vi fil % out
Viser 23 (0%

SYNOPSYS °

Insighs

8017,
Contact_Ai0_A...
High fa % cuter:
Wafer 14(0.6%
impac)

High fail %o cutler
Wafer 22 (0.6%
impae)

mpact)

Highfall 30 outer

30,

FM_IFFilter_FH.

Wafer 23 (046%
impac)

730,
FM_IFFilcer_F

mpact)

High fal %o cuter:

tigh il % uter

Vet

Wisfer 02 (075

impact)

mpact) High fal 8o outier:

Hich il 8 outert Waer 02(0.7%

Visfer 24 (07% impact)

mpact) High fail % auter;
Wafer 24 (0.7%

8305, mpat)

FH1_System_ai 12 14

High sl % ouc 8305,

ViaFer 02 (0.4 ep s FM_System_Ai..

BRE120 EWS1 Parameter Charts

Distributions

parameter Trends

4, SearTest 144
R,

Stacked Maps  Stacked Fal Maps Fart Histograms,

110, SearTae 1.

101 Sz O

504, U System_.. 335, AN _Sysem_

T, FU_IFRer F 730, FA_IFRe F 802, F_Sjsie_
rars Lt Pt seaisbcs
Farameter Trand —— Fan Hatoram % 0 £50 Maan St »

High fail Yo e
Wafer 02 (0.4%

8200, Synchesizer.

o

s

SNUG EUROPE 2024

oo setings  nep user
Average Lot Yield
94.8%
+1%
ks sa
BRE120 EWS1 Parameters vs. Limits = .
Comtact_AO_A.
Paramete A0
Vigh 54 o
3 wafer 14 (0.6%
i impact)
Figh il % outer
‘Wafer 22 (0.
7, PV FFiter_FMIF_ow_max_LOUT impac]
Vi 54t
720, FuL_FF n_tour wafe 23 (08%
=
tem_ChannelSepNominal_R. ==
720,
35, AM_System_AN_image_Refect RS
-
002, F_System_ChannaiSeptiax_ROUT Vih i % outer
N . wiafer 05(1.0%
5200, Syminesizer_40_Symin -
5201, Symineszer_40_Symin . vigh'al 5 ot
U 02075
570, FMl_Systam_ FIRSSLeve, 8068 ==
830, Synthe VCO_ 0000_RSSI LACE
90, Syrinesize. VCO_Gaar_3000_RSS 24 07%
! impact)
Soem  Boe0  ice 0o 10ev20
8303,
Sarametar valve (normazss o i) Sy A ¥
N e
DR
BRE120 EWS1 Parametric Statistics Table
A & 8 Showing 1-50 of 436 Page 1 ofa b M Show 50~ Items
e i Pttt Testyild
st ow o Resut | Fal | vies
T | P mem suew Cp  Cok i
s =1 ot court” | ()
fr—— o o o 227 smo zzess w,
10 o o o s sr e e w
o otz sz e
o te. a7 ten mes @
o1 %
o5 Symieszer v v w
R E s
£ e o0
o - 2 o
o - - w
o s o @ e s a?
E— i sl am am %
vasd
2 nesizar A e st e e o
v a2 sais sar w
Syninsizer .. 08 1 o o a?
985 Symihesizer_V. 08 1 oo4z oos 0.
nhesz 0s oot wers 5w
Syntesizer v os oo aod0e 102 s o
Syniesizer_v.. s osse w1 7w
1 988 Synihesizer V. 08 1 008 4. 870 2803 4 0.
Synbesir v 0s 1 oest oest oozes smest o w
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Parametric Result Drilldown analysis Synopsys °

Using selected production test results

SYnopsys | Silicon.da tools  setiogs  help e

= Home (Dumo) " Sikonda Dashbourd TIPE0K

WRE Lo

et Paramter Deksown

* Review trends, maps, statistics = = i Py

Volume 1lot, 25 wafers
Day Week Month Quatter Year Al

[
Parameter 730, FM_IFFiker_F min. 80

" —_—
Lot Wafer TE o Median 83.5 kHz 60 — +0.381
for any selected parameter — —
e BRE120 EWS1 Trend " BRE120 EWS1 Wafer Maps BRE120 EWS1 Wafer Histogram compared to February T
RetetTime 730, FM_IFFilter_FM_IF_bw_min_LOUT Heh koo 70, 730, FM_IFFilter_FM_IF_bw_min_LOUT 2014 High i % outer: 70,
Test Ress 5l 4 IF_ba_ )

P by Wafer Number 730, FM_IFFilter_FM_IF_bw_min_LOUT
R Vafer Gallery Waferflow

« Compare results of current lot/ ' = o @B S g am g T

E
5
g

0.15% yield impact
FU_IFFikar_FM_IF b, - s

Stages min_LOUT (0.7%

wafer to larger population = o T S |

mpac)

.

impact.
3 wafers: i 36 outher
0,

730,
FU_IFFie FM_IF_bn

. . = = :;s;i = . (8 } [ B8 [ ¢ AL e min_LOUT 3
730, BRE120 w08 ‘ |
Parameter yield |
. u St te St I I tS tO eV a u ate I e s . + % * *f + i o o
I I l | eren : e LR i (OUT (0% = s 10
s (] = 5
® = [ P
SHidee v Parameter yield
B BRE716 0 . . ' s
123458750101 121318151817131920 2
BRELZ0 wis
— 11t w@ Y
= s Number ~ s
Insghs S Counss
0 BRE120 EWS1 Hard Bin Part Histogram =
Vigh Limit: 5.0 e S Counss
o Lt 730, FM_IFFilter_FM_IF_bw_min_LOUT g % oo 78
BRE120 EWS1 Stacked Map L i 708 = = s i
w 730, FM_IFFilter_FM_IF_bw_min_LOUT Wiz Courk  Eiigh s oieien Pats Fert oot
753, 0 s b )
8954 1 m/\‘l?h’T e Hard Bin  Count~ | Wafer02
TR = 1 21766 | Highfail% outer: 730,
BinType Wafer 02 200 - 29 116 [ESEEEEsEERE
s g P = min_LOUT 075
| High fil 30 utler: 730, "+ = 18 «
= I srEw0 w1 erE10 w22 B0 w23 eRE120 w24 €t 1 E e n 2o
s min LOUT (075 o0 2 e
s 256 | impact) Insights  Stats Counts. - 2 z High fail 3 outer: 730,
= =2 5 i 5 outr
iz e a0 IR BRE120 EWS1 Part Distributions e xS ca : o iU b
e High i % outar 750, 730, FM_IFFilter_FM_IF_bw_min_LOUT tigh il % ouer pa
M .s; pr 15 FM_IFRier PM_IF_bw_ P TR e T 0, - B 3
Ml G = "
sping W w:_wm (07% % uiative Percentage. g - 0 1 | usin2s
s Wafer 82/116 param, fails on
Correlation 5 000 - act) %
7 en2e i o
ANOVA .. 82/416 param. fads on b B BRE120 w01 Wafer 02 L} = FM_IFFiter_FM_IF b
Bin Cor 730, 75 . BREI20 w02 High il % outier 70 75 80 8 @ 95 100 105 110 M5 120 min_LOUT(0.3%
Corralaca with P_IFFiker_ FM_IFbu_ B BRE120 w03 70, et
R Analyss . min_LOUT (0.3% 00 W BRE120 w04 FU_IFFiker AL Parameter yield
impact) 750 ‘ . bw_min_LOUT
. EREL20 w05 Sin
Wor Management (0% impact)
rkspace Manager Parameter yield 500 . BRE120 w06
My Workpace bk . S Waer24 -1 4a
Inagration Fows 20 W BREL Wi * s e
vl Fovs - s 00
';K e oy n+ 3 i W BRE120 W09
e 2 - EREL20 w10
L Workspace o1
R o ns 120

ter_FM_IF_bw_min_LOUT ()

(0.3% mpact)

-1 +weQ
- W e
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Parametric Yield Drilldown analysis Synopsys

Using selected production test fail results

SYNopsys™ | Silicon.da ok setings  hep

S o () JSIIMENDURBEG) TIrs0t0 JBREIE) Lot S Pacsretic JPRRRAIEEVI

Fail Die %

* Review trends, maps, statistics == = o

Lot wafer  TE { ) FeilDie% 049 (52/22550)

.
of failures for any se lected — T
iater 05 BRE120 EWS1 Wafer Maps BRE120 EWS1 Stacked Fail Map Lo Limit: 70.0 ——

— BRE120 EWSH Fail Trend == .

RetesiTine 730, FM_IFFilter_FM_IF_bw_min_LOUT LEpt e 730, FM_IFFilter_FM_IF_bw_min_LOUT 730, FM_IFFilter_FM_IF_bw_min_LOUT o
Tost Ress FVL_IFFier_F_I_br_ e
Prametr by Wafer Number min_LOUT (1.0% . + 280
=== bl fer Gallery  Waferflowe e e
Parameter Drildoun mpact) —_— -
R T — T = il count [
| Poramesmevied Wafer 02 o . Y . . Vel %
Yeldfgin 15 Sigh fail % outfiars 720, T E— 017% yieM impact . o b . Low it 7000
FM_IFFier_FW_IF_bri_ = — 3 = — ST i Hehlme 9500
. Stages min LOUT (7% 3 . > = il on 730, . % pn ° L All results o
| ewst © ) TP 0 _IF b - in nn
1_LouT - - P05, 776
Water 24 SRELE it SRELT0 w02 GRELED w02 BRE0 w04 BRELD oS LI - =
Stage Types wigh fail 3 outiers 730, Significant yield oo . S ks
| s P P s ', . = =
5 - * . = . . 3 wafers fil % outier " P25 2208
. . . Lo el - e . o 70, Ol w50 as
- I I I " I I I oz B PP IF b . e ors s
1 minLouT o35 %0
i a N ] ks saram, fets on . . e =
70 SRELLD s SRELT0 w7 e BREL0 0 BREL0wI0 e .
e = Fail Percent by Wister Number LIt FHLIF. o = . = ==
| e min LOUT(0.1% paos a2n
BReLS [ = i 3 pax 1527
BRrass - " ; e as
- e . . Sides 250
e L] Fail Result % 2 fail = . Stdevie ELT 4

 Limits can be adjusted to s B ALY N N e s
estimate impact of changes AU

727, M _IFFies P,

BREL30 wif BREL20 wi7 BRESZ0 wit BRE0w1s BREL0 w20
12345078 81011121314151617 1 192021 2223 2425

Water Numbar =

Splitby

. e
None =
ey Caunz BRELZ0 w21 BRELi0 w22 BReLzn w23 EREL0 U2t BREL0 WS s e
Manl Gouping - BRE120 EWSL Wafer Distributions r
730, FM_IFFilter_FM_IF_bw_min_LOUT High fail % outier:
Corrslation 70,
Cumusine percantsge M _TFFicar PU_IF_
TER N coma - be_min_LOUT
Bin Grrston o5 s
PrS——— .
R Analysis e . T
00 . High fal % outirs
. 70,
Werkspace Manzgement o ol A
My Workapace . bn_min_LOUT
Inagracon Flows i (7% impac)
e e %00 i S
(Er= ! High fal % outlier:
=T 70,
ML IFFitar_FI_TF_
ML Workspace ba_min_LOUT
o (0.7% impact)
t HBin 29
02 04 08 08 10 12 14 82/136 param. fas

on 730,
FL_IFeitr AL
bo_min_LOUT v
(3% mpac)
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Functional Test analysis

Using production test results SYNOPSYS | Silicon da .

= Home (Christophe)  Silicon.da Dashboard Wafer WS Functional ~ Functional Drilldown

* Review pareto, trends, and maps of Wafer Trend

October 29, 2023 12:18:54 (Week 43)
98

fal | u reS Of te StS Day Week Month Quarter Year All ::::Tfest l wafer, 438 dies, 526 results ) gg 1 ;\.

¢ ReVi eW parEtO an d m aps Of fai | e d Wafer WS Reports Functional Map Cycle Pareto Pin Pareto Cycle/Pin Table Test Events
cycles and patterns of tests S | Wafer v

Functional
I Functional Drilldown

» Correlate functional fails and e - - - - - - = v
parametric test results o = o0l
* Typically used for ATPG scan, e = um
MBIST, Vmin search, etc. o EE

Fail Count

H +
04 e
HRE
-
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Die Traceability in packages SYNoPSys

1 ' S "I]PS : | Silicon.da ools settings hel user
Using production test results YAESYS e
= Home (Demo)  Silicon.da Dashboard ~ TIPOO65 ~ BZ9857  BZ9857 w19  Wafer FT_W Hard Bin
° Chip ID (EC|D 2DID etc.) are BZ9857 w19 BZ9857 w19 (TIP0065) Wafer Yield Trend Wafer Yield
. ) ! ! May 17, 2010 14:02:26 (Week 20) 100 0
combined with assembly datato ., i v g v olme s T """f“\..\ - 05.6%
||nk a” test results Lot Wafer TE 4 P TestEvents 2 (17/05/2010 04:02 - 14:02) 80 > +1.6% ®
) PaCkage test resun:s are Vlewed Wafer FT_W Reports Hard Bin Map Pareto Test Events Insights
Retest/Time - BZ9857 w19 Insights
as reconstructed wafer maps " 879857 w19 ROOM1 Hard Bin Map
IR HASE R Yield: 95.62% :
. . . . Yield/Bin ) 93/93 param. fails on
 Failed and pass die history is | e A [
1 " y st % impac
available across all tests - g Rl o1 ;GG
. . 'C—"VEQV i;W i .I : [] ot - - 009 HF:?::I;SS from WS
* Multi Chip Modules are recreated | = ;-,1_ I 20 000 | pOSTINKIal 2 par)
. . R o . " [ 18 0.04
as wafers for all included dies o e ] :
e . " | | |
Stages l.. " ey x
COLD3 | .
HOT2 »
| roomi
Die History
Lot Wwafer/Sublot X Y Orig. S TE Date/Time <« Type Stage Hard BirS Test Site
BZ9857  BZ9857 wi9 28 19 28,31 30/03/2010 - 18:18:17 WS HOT1 2 0
BZ9857  BZ9857 wld 28 19 28,31 14/04/2010 - 17:45:02 WS POSTINK 1 0
BZ9857 524463104 17/05/2010 - 04:02:18 FT ROOM1 6 0
BZ9857  BZ9857 wi9 28 19 28,31 17/05/2010-04:02:18 FT_W  ROOMI 6 0
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Strip analysis from assembly SYNOPSYS' o ;

Using production test results

Chip ID (ECID, 2DID, etc.) are
combined with strip assembly data

Package test results are viewed as
reconstructed strip maps

Stacked strip maps can show dominant
fail bin problems

Individual strip maps can show
assembly problems

Strip x Wafer Gallery Stripflow Stacked Strip Map

(
t

Pass: 36256/38158

Hard Bin %~

- yield  95.02

1 1 95.02

= 20 1.51

21 0.84

30 0.56

| 27 0.46

Strip x Wafer Gallery Stripflow Stacked Strip Map [ | 23 0.26
-1+ g 54 0.25

64 0.25

" . " 60 0.5

MGP413512500 0101 (C136Y030 w05) MGP413512500 0101 (C136Y030 w08)
u u
L
||
u
|
MGP413512500 0106 (C136Y030 wi3) MGP413512500 0106 (C136Y030 wi0)
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Gage Reliability and Reproduceability SYNopPsys' o |

Using production test results Gage R&R Analysis - ANOVA (Crossed)

Filters: -+
. . Repeat. (EV) - @@ not is missing - -+
« Compare test measurements and identify test . |
. . . e e Showing 1-50 of 153 Page 1 of4» M Show 50  ~ Items
InStablllty Or quallty prOblemS Parametric test % Study var o %Tol (6 * stdev / tolerance) Iatrix

Reprod.  Repeat.

° Applies for Wafer_to_wafer and packaged parts Test name Unit Gage R&R Part-Part cat. e = Total R&R Part-Part Parts Splits Runs

vddshort_400mV_TM:VDDL... 99.89 459 0 0 1.30 1.30 0.06 970 1 3
Gage R&R Statistics - ANOVA (Crossed) Gage RBR Charts - ANOVA (Crossed)
80001, vddshort_400mV_ TM:VDDIO_ 33@VDDIO_33[1] 80001, vddshort_400mV_TM:VDDIO_33@VDDIO_33[1] vddshort_400mV_TM:VDDA... 98.18 1897 0 0 1.12 1.12 022 967 1 3
N B 80001, wddshort_400mV_TM:VDDIO_33@VDDIO_. % Components of variation . .
Two-Way ANOVA Table With Interaction 0002 o0 param_iddg_chaintestVDDI. . 97.96 2007 0O 0 11.73 11.73 240 960 1 3
Source OF ss '] F P
o o S . TM_video_dac_dynamic_HD... 95.04 3111 0 0 467 467 153 14 1 2
Part"Split 0.0 00 0.0 00 100 ) . -
Rapaatabilly 19660 000176 8977 l TM_audio_dac_dyn_sin_LH:... 94.99 31.25 0 0 39.07 39.07 12.85 14 1 2
Total 29430  0.00265 ue o
Gage RER  Repeal Reprod  Part lo part \ F 8 Gage R&R Distributions - ANOVA (Crossed|
Two-Way ANOVA Table Without Interaction « - — TM_video_dac_dynamic_SD... Gage istributions o Mros )
Gage R&R With Interaction Mean (Xbar) 80001, vddshort_400mY_TM:VDDIO_33@... by Part Tr-e'l_video_dac_dynam iC_SD. . i
Source VarComp  %VarComp StdDev  Study Var (6°SD) SV/Tolerance (%) %Study Var 0004 0004 .. - -
Total Gage R&R 89707 7483 9.470-4 0.00568 63.15 86,50 TM_video_dac_dynamic_SD. .. . -
Repeatability Bo97e-7 7483 9.47e-4 000568 63.15 86.50 - - - - e .
eproducibility 0.0 0.C 0.0 0.002 0.00: ; . .. .
iy s e . o o o | ‘ TM_video_dac_dynamic_HD... o of
Spit 0.0 0.00 0.0 00 0.00 ! (HH | ! i —_ — — — .l 'y
Part*Split 00 0.00 0.0 00 0.00 0.00 - “”1'!‘! [l I lit] ‘ . . o :
Part-To-Part 3.02e7 2.7 5.494 0.00330 36.62 5017 00 e oo param_iddq_chaintest: POW._. .e .
Total Variation 12006 100.00 000110 000657 7300 100.00 LX) L1]
Per Run Charts - ANOVA (Crossed) VI_video_dac_dynamic_HD .. ..
v . .e -
Number of distinct categories: 0 80001, vddshort_400mV_TM:VDDIO_33@VDDIO_33[1] - - - !
Gage R&R Test Events - ANOVA (CI’OSS@d) 80001, vddshort_400mV_TM:VDDIO_33@V... by Run o Cumulative percentage ‘-.fl_video_dac_dynamic_HD._.
80001, vddshort_400mV_TM:VDDIO_33@VDDIO_33[1] o - aram_idddynCore_chaintes. .. i o e B FE—
Gallery  Waferflow 0002 ? M _video_dac_dynamic HD... 133 s
) o ).006 00 y
Trend by Run Part * Run Interaction [
2 0.002
UTH310VVK w1 (TE 3) UTH310VVK w01 (TE 5) “ P0508, et 14331Ce e 02,VDDATA TIGVEOANA_1X1] S0001, v 4c0m_THOIO_J1ENERID (1] B0006, w400 TADOPLL 25GVDDALL 25(1]
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Scripts and recipes

Automation for the cloud system

Use predefined system scripts, or
build your own scripts using JS

Scripts are version controlled
Use recipes to schedule or trigger the

scripts based on any type of event

[ ]
[ ]
[ ]
[ ]
Scripts Libraries Macros
Filters:
Name - not
Ha & e . e
Name:

Initialize ink map

Ink between two selected dies
Ink bins

Ink by manual limit

Ink clusters

Ink enclosed area

contains

Run History

- ink

Description
Copies bin data to a new map. A source stage can be specified if
Ink all pass dies between two selected dies (e.g. scratch).
Inks dies of specified hard and/or soft bins

Ink dies using manually defined limit on parameters values.

Ink around clusters of fail dies. In case of die selection, only ink a...

Ink all pass dies in area enclosed by convex hull of selected dies.

Owner
system
system
system
system
system

system

@ %)

Production

Run from a list of applicable tools

Created by
system
system
system
system
system

system

>

Sharing
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

Description

Ver.
1.0
2.0

20
30
20

Script Name :
Version Comment:

Description:

Labels:
Config Controls:
Max Test Events:

Editors:

Access Level:

Script

Scope Validator

Ports / Parameters

Audit History

Initialize ink map

Copies bin data to a new map. A source stage can be specified if
a different stage from the current is to be used.

INKING

ON_WAFER, INKING, MAP_EDIT

ROLE_ADMIN
ROLE_INTEGRATION
ROLE_PRODUCTION

Qutput to user data set

Last update
12/10/2022 - 00:00:00
08/04/2019 - 00:00:00
12/08/2022 - 00:00:00
08/04/2019 - 00:00:00
08/04/2019 - 00:00:00
08/04/2019 - 00:00:00

All Tools

|.&" CORRELATION ANALYSIS
Correlate with ...

Showing 1-11 of 11 |E LOCAL CLIENT ANALYSIS

State Actions Export Parquet files
Production 1] g SYNOPSYS TOOLS
Production &l Check Event Integrity
AT @ Delete Custom Insights
Production & Failing Test on Pass Bin
Production 5] Ink by manual limit
Production 4] Ink insights

Judgement Check Datz Integrit...
Parametric Prediction

SYNOPSYS °

Trigger type : Wafer/Sublot

i Event generated at end of the creation/update of a wafer or sublot report.

Scope
Facility i *
Product Family § *
Product 7 *
ROM Code i *
Stage i ¥
Stage Type § *
Mode Code 7 *
Test Equipment Name § *
Program Version § *
Package i *
Sanity Status #  PASSED a
QUARANTINE
WARNING
REJECTED v
Reason i *

Tools available on current scope

Gage R&R Analysis

Export data (SDF)

Create Custom Insight

Export Assembly Maps

Initialize ink map

Ink clusters

Ink wafer edge

Judgement Check SBL Multi-Wa...
Parametric Prediction Training

R2 Analysis ...

DPAT

Export Lot Summary File

Ink bins

Ink holes

Judgement Action

Outliers: Good Die in Bad Neig...
Part level Parameters Statistics
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Machine Learning SYnoprsys

Using production test results

Bin Prediction Parametric Prediction

» Train and use predefined ML apps

— Predict Parametric result at any future
test stage from wafer sort results

— Predict Yield and Bin at any future test < :
FT ( Predicted) FT (Actual)
stage from wafer sort results ws FT
— Predict Vmin at SLT from monitor results
Vmin Predictions RO Prediction Vs Vmin

» Develop custom ML apps

Parametric Prediction Training g e . . ==.= ) = .
_ eI ML Workspace
Settings Parameters Models Advanced settings o) ... = x 4 “ Model M pmt ..
- FPoe i
[ Model Name | Engineers & L— - — Data
Managers 3 Scientists
Model Name § TIP6000_EWS1_2 E . . .
Overwrite Existing Model g i RO+PMM Prediction Vs Vmin
I Input Stage |
Stage Type WS data ‘.
Stage EW51| o — r
: Built-in Insights
I Tatget Stage I Production || £ model A’
Data New Insights i
Kubeflow i

The target is the currently selected data
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Spatial Patterns and Inking SYNoPsys' o

Using production bin results

Pattern Classification
« Spatial wafer pattern classification for Edge-Loc
typical patterns o gl T

 Scratch detection for multiple types of
scratches

» Cluster and Good Die Bad Neighbor
(GDBN) detection

« Automated inking for the die around
problem areas to improve reliability

Scratch Detection and Inking Clusters and Inking
4 ..;F

.._:.--_b-:- -. *‘J.’,
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Monitor Analytics SYNoPsSys'

. - D0y AP d S UseGroup: local v ¢ 1 Dotasnapshot:  SA_NONE_1lot_20230705_1829_N7 ‘5P v B 1 eeE 9
Using embedded monitors == A ——— i e
Project: Default project 828 % | Swgy 550 e Oun @nox 20 e st of et by VLA iy e @ 53 63 X B T e — 2nox

Chain Mo, atwre=25 O Ma._ture=125 Mo, . ature=25  Wmfs,.. tere= 125

(Al e

Velage () Vobiogn (V) Vebge (V)

SLTLA | VISt R VLTLA VISt 0w, LA ~
At

Descrigtion -
¥ | SA_NONE_1Lot_20230705_1829_N7
v @ Sensor Analytics
(4] & RO Freq per Chain

‘
cot T

'
o Lt

e (9

: ) Va1 )
]88 RO Freq to SS Target per Chain P |
rd | 5 RO Freq'to TT Target per Chain o Ma_turw= 40 | Chate Ra._ature=25 [ —— VISt turn 40 TSty sture=25 | VIStyle,. ture=123 VISR 0271 VIS DATLE VISl DATLD
[ ] 8 RO Froq by Voitage split by Temp o . o - oo = & hion xt i 8 | 3
] ¥ RO Freq Percent of SS Target by VOLTAGE spiit by VTStyle e VT e i ¥EF <K o AN F=¥ ie = ] '—:*.—- 1ot ':#-— o guuh® T
g E ' o . B A~ £ H . .
(] 4 RO Freq Percent of S5 Target by VOLTAGE spiit by NumFins o : ; PRRT
. . . 18 RO Freq Percant of S5 Target by VOLTAGE spit by Gatelength Vebone () Ve (7 ehn () v (1) vebae () Ve () Vobaae () ) o () vetiae ()
] 8 RO Freq Percent of SS Target by VOLTAGE split by Style -
monitors are embedded inside e e et M e ([ s [ s TR
L] RO Freq Percent of SS Target by VOLTAGE split by Numinguts v - s "
& RO Frog Percent of S Targot by VOLTAGE spiit by NumStages i -},_—# +.-4~ A o annt
. . . ] Wb RO Freq Percent of SS Target by VOLTAGE spiit by InputPin U U : - oI Bl AT i
& RO Freq Percent of Target by VOLTAGE spit by VTStyle o) e oo o) - oo s Vebne V)
C | S |n( ) u In O a e 4 RO Froq Porcent of Torget by VOUTAGE 5plt by NesnFin o o
y ] W4 RO Freq Percent of Target by VOLTAGE split by GateLength - ==
] 8 RO Freq Percent of Tarpet by VOLTAGE spit by Style Ak 224 ChartGalery [chartgallery_22 - =, (=) eas i 229 ChartGallery [chartpallery_26 - %, = (=) Wead
arioaery 310 e V00 Comparenn @00 X] | [curtosery, 32 300 W Cumons P e ox artgabery 26 Ty 5o Fres, st by wiage, ey vy Teme @ BT X
| Yomperatweo=40 | Temperature=25  Temperature=125 VISTYeAL40.0.675 | VISTYl . 40.0.75 VIStyRN..40,0.765 ~ Stage=N..ure=-40 | Stage=N.twe=25  StagesN_wre=115

Temperature, Ring Oscillator,

Column  BEST SPUIT
Nome  VTStyle
Spval 0

W RO Freq Percent of Target by VOLTAGE split by InputPin n - |
W RO Froq Temperature Comparison | s P v B TestResult{norm)
[2] W RO Freq VOD Comparison { § o g . S .. e v # Kumfins < 3.5 »
~ [JE NAND NOR Pivot Table 13 $ : ® Gotelengt.. |2 = 8= i
Path delay, Clock delay, etc L e -l o e M e PRI e M
] ] L] v Regresson Tree 4 ; 7 Y - 3 - # NumFins > 3.5 8L § i
(7 % Gap TT Regression Tree VDD=0.75, Temp=125,0.75 [ = il | = = W ' X g g ] I# 1 i
v @ PMM Data ‘ i ' AR i e S - i< T i i
) i Delay across Voltage, split by Freq, gallery by Tomp 0 N - ) T () NG £ () & H -] ] a"

VISTVeN. 400,675 VIStYaN.-40.0.75 ISty 40.0.765

« Test results at multiple test R

Product FT Reports Ring Oscillator Trends

- Trequersy (GHe) Frequency () Trequersy (GHe)
voutAG VoG voutAG

Retest/Time =11 +||SS 58.0688 -3 L

conditions identifies process, L N Y

o | % #38 Correlation [correlation_0 - "RO . /=) [l | ‘o £40 RegresstonTree [rtree_1 - "Regr... — (=) ot

Monitors corclaton 0 - 85 nd 1hee Coneiston - R K]

design, simulation, and - T e

Y W Peorson Cosffice...

¥
i

FT1_-40

reliability problems et -, :

FT1.25 4 .
FT1_25_UDF : “

» Performance and reliability of =~ s

| & SensorType=RO

Column  BEST SPLIT ., *
= " Name  VTStyle

L3 spval 0

o & g Hi S 0.0405949

chips is monitored through e T T L= e B

| wrc

whole product lifecycle oy E * Do

Overview
Ring Oscillator o o1 m

« Local and web apps available "

Monitor Results SensorType=RO SersorTyg

Fropamncy=2...athudect = |

Frogancy » 20001.. 4w

Test Result
Ratio to SS - . - -
Ratio to FF

Group By . 1 =] I 4
None
Sensor
Test Conditions
Design Attribute
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Fab Fabless Collaboration Synorsys

Using manufacturing and diagnosis results

» FFC flow allows to securely 4 Fabless / Design )
share diagnosis results P R
between Fab|ess/Design and Diagnosisl LEF/DEF\ Static : Design Test ' Failure
Eab/Foun dry Results Tlmlng _i;rl HOtSESE- " Resg[?___:r H Anal‘)‘/:s‘li_- =

- Design data is protected \_ e EES y

- Automated for each wafer —

« Each partner sends only what Sf}?‘;ﬁ) o
they want to share i

« Each partner can continue the /~ 5= e
analysis with their local data,
and share again if needed - - - - -

« Currently used by all major
foundries (with Yield Explorer)

\Fab / Foundry
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Tester Edge Applications SYNoPSYs

Using production test results on test floor

eeeeeeeeeeeeeeeeee

* Synopsys provides Silicon.da A+ smosys :;g:?mvi:tﬁlz; ‘i',iaffr‘?{pbie?,‘l"if;‘i':,g il
applications for the Advantest ACS AR real-time” I

Edge platforms

» The applications connect to the
Silicon.da system (Iocal or C|0Ud) A+ syoesys “Link between test floor and

) ) Silicon.da cloud system using e
* Further collaborations planned with traceability functions”
other tester companies

Edge App Repository “Detection of yield gap during TETTTIY AR peee 90|

testing across sites” by et

T

ik ﬁ
SR "—.'
N

Tester Edge server Silicon.da
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Silicon.da Summary Synorsys o

Engineering and production data analytics

. . Silicon.da Cloud . . User laptop / workstation
» A complete solution for Yield ramp “war || | (Aeure AWS, off-premise, or on-premise) Web client
. Analytics for design-centric diagnosis, test | [_eme I/ = ' 500 B
program results, packaging and fab data " Toater  Da@siore e server —
. . . . —Assemblyl
* Web and local client applications, with = I o= D= o
machine learning and built-in applications | [seaw | o2 Dm aom
i Machine i ata server
« Scalable from a few wafers to millions Proc Hist | leaming e O®

« Secure data exchange with foundries
Summaries II II

— Silicon.da Local Local client
Logic (Linux on-premise) e

Data Base Network
otspots FS

-
o
Q =
(o
D
=

il
{
K
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