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Al At a Glance

we are the leading information
service company, provides data
tions to improve yield management,
incement and production control

tire supply chain manufacturing for
or and electronics companies since
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How We
Help Customers

Improve their profitability
through manufacturing
excellence.

Lower their cost of product
design and production
control.

Enhance their yield and
guality management.

Accelerate their production
ramp with good traceability
and transparency into
manufacturing operations.

Enable their manufacturing
Insights.




Our Customers: IC Desigh House

With over 70% of top 20 IC design customers in Taiwan
and total 67 Fabless customers worldwide. We provide a full
range of service for both frontend and backend customers in the
semiconductor industry.

Taiwan Asia Global

70% market share of
top 20 IC design
customers in Taiwan

USA

Germany



Customers rank on the
top 20 list in Taiwan
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We help you “Bridge All the Big Data High Way”

To accelerate your production ramp, we help to bridge all the
production metrics by collecting and aggregating data from
multiple manufacturing sites into coherent information and
enhance your production efficiency with advanced data
science on our " TANG O"platform.

P g

Ta ngo = We help you "Relieve Your Data Hunting Nightmare”
Tango solution helps you to alleviate fishing for a needle in
the ocean nightmare and manage your production and yield
ramp proactively.

We help you "Detect Your Process Excursion”

We provide an effective monitoring tool to help customers
identify process excursion issues at early stage.



IC Design Bumping Assembly

Foundry Circuit Probe Final Test

Bridge All the
Data High Way

TANGO collect and E
aggregate data from
multiple manufacturing
sites and stages, then NFS
transform multiple data
formats into the

coherent format.

Transform into
Standard XML Format

L Tango is used by users

through any types of browsers



Bridge All the
Data High Way

Data Integrity: ITANGDO
We extract, secure, clean and standardize 2
the engineering data from multiple

manufacturing sites and stages both
internally or externally (subcontractors).

Production




Early Excursion Detection
Yield Change Detection

Yield Trend Analysis
Recovery Bin Analysis

Outlier Detection
Escape Prevention Rules
Statistical Process Control

Part Average Testing

Full SCM Visibility

Manufacturing Data Monitor
Wafer Map Gallery

Correlation Analysis
Product Sensitivity Analysis

Yield Enhancement

Quality Improvement

“'
|

Production Efficiency

TANGO
Solutions

We make “Big Data”
transform into “Yield
Enhancement”, “Quality
Improvement” and

“Production Efficiency”.
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System Framework



Cloud Layer

Data Integration
Layer

Analytical
Layer

Application
Layer

Cloud Center

Oracle 10g/11g/12c/19c Database

Mz:/\c/rlwfn[e)a[ggta Data Integration and Exchange
ith St Data F t
et [y with Standard Data Forma
Yield Data

Metrology Data Scheduling and Workflow Engine

Data Pre-process Data Analysis Core Algorithm

Analytical Engine  Visualization Engine Adapter

Yield Management Process Control Monitoring

Product Sensitivity Analysis Outlier Detection
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Data Hunting:
Detect Suspect Area

We collect wafer maps and
reconstruct and consolidate
them to recognize failure
patterns and remove the
highly suspected area.

A good die in a bad neighborhood

_
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Data Hunting:
Detect Suspect Area

As the following steps

Select Wafer Map Composite Wafer Map Recognize Pattern

l__luumuﬁwnml__lﬁl
__ Composie wefers
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Data H
Proactive

Automate outliner warming and data filtering
is available to manage thousands of electronic
characterized testing measures and parameters
to improve operation efficiently and proactively.
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Data Hunting: B2

As the following steps

Data Collecting g IC Design Bumping Assembly
and Monitoring @GN &»

Foundry Circuit Probe Final Test

Data Analysis

Ok Outliners Abnormal Parameters Parts Issue
II..\

'I_l Failed Pattern Abnormal Yield

Action and Design Parts Process

Improvement

Improvement Improvement Improvement
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Data Hunting:
Supply Chain Trace

In manufacturing process, systematic
defects are buried throughout the ent
process. Tracking down manufacturing
looking for a needle in a haystack.

Tango solution helps to quickly identi
correlated test pairs or parametric def




IC Design
Abnormal Yield

Foundry

Defect e

T Bl
Customer Complain Circuit Probing

Assembly

RMA :
Final Test

o
Incident 2 Tango
@ ® Solution

Data Hunting:

As the following steps

ITANG®O
BX

Process Issue

Design Issue

Parts Issue

Equipment Issue




ITANGDO
Data Hunting: We provide highly interactive By
data analyzer to accelerate the

efficiency of correlation analysis.

Supply Chain Traceability

Parameter Data Filter Graph Setup
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r Without in-line process control

Detect Your
Process Excursion:

Defect Count

Defect Count

Defect Is Expensive —

The majority defect cost does not Lot Number
come from large excursions that
cause significant yield loss which
are usually identified and rectified
very early on. Rather, the largest
losses usually come from small
excursion that are difficult to
detect.

Yield Loss &
Reliability Loss

Total Cost ($)

Yield Loss Only
'
'

y v
Process Control Investment ($)

Source: Solid State Technology
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rocess Excursion

2

Groupl Group2

0.862032 CONTI_PP_D18 CP1 Bin4

0.847833 CONTI_NP_D18 CP1 Bin4

0.719595

e List R-Square Ranking
and Highlight the Top 5

0.584267 IDSAT_PAA33_10_D3 CP1 Bin4

0.513881 CP1 Bin4

VTI_NAA18_10_D18

0.435769 RSFV_PP_D18_556 CP1 Bin4
0.426996 SPAFI_M6_D46 CP1 Bin4

Trend Chart of Yield/Bin5

—e VieldgYl _+ BinSatpgli _05(Y2

Provide Yield/
Bin Trend Chart

Lot Number



Detect Your
Process Excursion

wafer ID Bin Map Circular Zones Radial Zones Quadrants Stepper By Golumn
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Conduct Correlation
for wafer re-probing

TEM_FAIL (F)
(1)BIN_1 (7)
S)FAIL_CT

(D)SYSTEM_FAIL (F)
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(5)FATL_CT
.
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e Reduction(TTR)

reduce test items without losing product
eral methods below:

Cs, remove zero failure rate items
Cs, remove low PPM failure rate items

5 considering the variation of product line,
these cant’ alarm quality shift.

s which can be replaced by other test items
g them through Virtual Metrology(VM)

ems (Correlation/Explanation/Replacement)
)ry. decide TTR List and generate Recipe File
qlue of TTR items




Product A

Program. ver.1 release
Total items = 1000

Modeling

4

Off-line TTR -
Close Loop Operation

=

TTR Report
(.xIs/ppt)

TTR Server

Real-time process
Test result (.STDF)

Y

Monitor

=

Review VM

ITANG®O
BX

Product A
Program.ver.X release
Total items <= 1000

Revise test
program for TTR



Al Techniques
Wafer Map Classific

Take Edge and Line / Scratch Pattern as

When the bin map exhibits specific pat

usually a clue that equipment problem
variations have occurred.

Visual inspection by engineers:
- Potential misjudgment due to huma
- The process can incur significant pe




All CP Map
(2705)

Pattern
(747)

No Pattern
(1958)

Customer A, 2020/03 all wafer

Line/Scratch
(102)
Non-Edge
(566)

Step 1: Pattern Map Detection
Step 2: Edge Pattern Classification
Step 3: Line Pattern Detection

ITANG®O
BX




PAT

GPAT - Spatial Correla
1.GDBC (Good Die in a

- Type A(4) / Type B(8
- By User Define

- Cut Wafer Edge N Ri
2.Stack / Reticle (by Wa

PPAT - Statistical Outli
- AEC Standard
- User Define




PPAT
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According to
AEC_Q001 RevD

Assumption on Gaussian
distribution of the test
parameters

Static PAT limit
(production, n>6)
median+-6*[(Q3-
Q1)/1.35]

Dynamic PAT limit
[passing Static PAT]
median +- 6*IQR/1.35



PAT Mg
Demonstration

LSL USL

1 A A

Outliers Part Average | Outliers
Test Limits

DPAT DPAT
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2024 New Functions
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ECID

e Pre-define

1.Test Numbers or Key word of test names (test program)
2.Checking Rule

Checking Flow

0 Mail Alarm

o End
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Yield Simulation

A Flexible Approach to Simulating Yield
Based on Stop on Fail Strategy

Order by Test Sequence Define Spec, Bin and Generate New CP Map
Displayed in 2 Types of Spec Limits Criteria

V K @
i : -

243323 - Wafer
243148 102 . 1201 | < | Go | Size:| 400 Pixels v Label:[ OFF v Grid:OFF v Info:/ON v Rotate:Default(d) v

243132

243083

243060
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243011

242986 Center Variation  nLower
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242895 2 OMean @Median Ostd @ RStd

242870 .2 OMean ®Median OStd @ RStd
242846

OMean @Median OStd @ RStd

242841
242832 . 2 OMean @Median Ostd @Rstd |
242832

OMean @ Median

B o ° o oocooooo oo oo o0

242214

241970
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Efficiently detect outliers from pass die
FT Anomaly Detection based on number of tests and test time

for quality improvement.

PChart - Number of Tests PChart - Test Time
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0 https://www.itanggo.com
@ enquiry@itanggo.com
533

Tango-Al
G +86-18516070025
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Thank You
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