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Jeita 300 prime Guidelines 

simultaneously aims at,

• coping with pattern size reduction
– by reducing variation

• improving OEE (30%up)
– by reducing machine loss and improving efficiency

• reducing Cycle Time (50%down)
– by prioritizing  Wafer process order
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JEITA Guideline framework 

2.1. Manufacturing Management and Control in Wafer Point of View
2.2. Quality Assurance Across Business Boundary
2.3. Hierarchical Assurance of equipment’s process execution performance

3.Proactive visualization of production equipment quality
Equipment engineering data definition

4.Individual Wafer 
Equipment Control

5.Production Equipment 
Productivity Improvement 

6.New Factory-Production
Equipment Control Interface 

300mm CIM Guidelines, EEC Guidelines

2.Manufacturing Management and Control in Wafer Point of View (Explanation)

Solvable issues such as
Hot Lot Run under Low Volume High Mix, 
First Wafer Delay, Dandori under LVHM, AMHS capability
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Parametric failure  
Caused by fine processing 

(Shrinking margins of process & design)

Systematic failure   

Random defect failure  

NarrowNodeWide

Cause of yield loss by fine processing <Gate length (Post-dry etching)>

45nm
Specs

65nm
Specs

ITRS specs
65nm 45nm 32nm

L  (nm) 45 28 20

Relating 
process

ITRS allowable margin Margin 
shrinkage

45nm/65nm
65nm 45nm

Gate length
(L)

Lithography
3SIGMA

<3.00
3SIGMA,

2.16 0.72 timesEtching
CleaningSorce: IBS report

Issues of Mass Production for beyond 45nm Process
The dominant cause for yield loss is parametric failure led by fine processing.
The issue of variances in equipment performance becomes fatal due to shrinking margins of 
process and design

8th European AEC/APC “Perspective on 
AEC/APC”Matsushita: Michihiro Inoue

Pattern Size Reduction
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• Equipment Drift

• Chamber Difference

• Maintenance

• Durable

Causes of Variation

Photo Cell Etch CMP
Lot to lot Drift Drift Platen Cond.
Wafer to wafer Drift Chamber Cond. Platen Cond.
Across Wafer PEB plate Chamber Cond. Material
Across Chip Reticle Non Non

Model of overlay errors
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Information Exchange Important

Wafer Point of View Control 

Source
XTime

Dest
XTime

DestSTK

Inter-Bay
XTime

Seasoning
etc

Wafer by wafer
Process

Start

Tool Tool

STK STK

Wafer Point of View Source
XTime

Dest
XTime

TK

Inter-Bay
XTime

Seasoning
etc

Wafer by wafer
Process

Start

Tool Tool

STK STK

Wafer Point of View
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Module process spec
Advanced device geometry node

90nm

65nm

45nm

32nm

Equipment basic spec
(EEQA／EEQM)

AEC

Equipment 
maker 
Competitive
area

APC
Device maker 
Competitive area

Equipment 
process base spec

FDC
（Equipment 
malfunction 
alarm）

Equipment 
suppliers
+ device makers’
responsibility

Process variation

Between Device makers and equipment suppliers’
information exchange is important for process variation 
reduction
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Selete Confidential
8

•New Equipment Emulator
Merit

Well established
Demerit

Frequent rule maintenance 
needed for high mix production

Refer to loaded 
recipe values

Internal values 
are compared w/ 
intermediate 
control value to 
check the 
cosistency

Recipe 
Name

Recipe Set-
Up Values

Internal
Values

Observed 
Values

Variable 
Parameters

Current FDC learns 
Recipe Name and 
Variable Parameters to 
compare w/ observed 
values beforehand

+

Simple comparison of 
values and 
parameters to check 
if actuators are 
working OK

Current FDCCurrent FDC

FD w/ less 
dependency on recipe
FD w/ less 
dependency on recipe

Equipment

Actuator behavior in near-real 
time manner 

Comparison with actuator 
characteristics

Intermediate
parameters
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High Mix/Small Lot Manufacturing issue 

OEE: Equipment
Adding
value is only 
40%!

NPW 
Processing
Set-Up

NPW 
Processing
Set-Up

Unscheduled DownUnscheduled Down
Scheduled downScheduled down

waitingwaiting

Source - SEMATECH

Order size, lot size reduction further reduce OEE of Equipment

(wafers/order)

0%

5%

10%

15%

20%

25%

30%

＜5 ＜10 ＜25 ＜100 <1000 ＜2000 >2000

(%)

(wafers/order)

0%

5%

10%

15%

20%

25%

30%

＜5 ＜10 ＜25 ＜100 <1000 ＜2000 >2000

(%)

More than 40% 
consists of less 
than 10 wafers 
per lot
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Hierarchical Assurance of equipment’s process execution 
performance

Equipment’s process execution performance quality (such as low failure rate, 
short equipment state validation time, low process outcome quality fluctuation, 
reduced machine-to-machine or chamber-to-chamber difference), shall be 
assured in accordance to equipment’s hierarchical logical structure model. This 
quality validation shall be performed prior to equipment’s acceptance to the 
production line by the equipment supplier. This quality assurance should be 
performed at needed frequency after the acceptance.  The EEQA data shall be 
able to be shared between the equipment supplier and the device maker.

EEQM

Parts
Quality

Equipment
Quality

Process Quality 

Temperature Pressure

Heater TC B. Valve CM

Component/parts Quality 
assurance

•Offset, drift
•Prediction of life time

Equipment function Quality
•Offset, Linearity etc
•Prediction out of control

CD, Tox, etc.

Gas

MFC FM

EEQM

Parts
Quality

Equipment
Quality

Process Quality 

Temperature Pressure

Heater TC B. Valve CM

Component/parts Quality 
assurance

•Offset, drift
•Prediction of life time

Equipment function Quality
•Offset, Linearity etc
•Prediction out of control

CD, Tox, etc.

Gas

MFC FM

Waste Reduction
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“Module-level” equipment condition setting and self-diagnostic

Stage up-down operation time
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maintenance
(An example of wafer stage operation)

Up-down operation 
time monitoring

If operation time shows remarkable 
Variability, maintenance 
should be implemented.

Enhanced Equipment Quality Management (EEQM) 

• Equipment self-monitoring and diagnostics
• Module-level detail quality assurance

“Parts-level” equipment condition setting and self diagnostic

(An example of mass flow meter)

If a relation curve drifts over the   
limit, a mass flow meter will be 
replaced before breakdown.

Mass flow meter control

Feedback voltage

M
ass flow

Offset & drift monitoring

drift

limit

Self diagnostics



Data for Equipment Visualization (EXAMPLE)

1 MES instruction information and factory control events per SEMI standard 
(GEM300)

2 Load port and/or EFEM activity events
3 Wafer movement related events
4 Process recipe step events

5 Principal process 
actuator activity data

Control instruction issuance events and relevant context 
data
Behind the scene activity (servo feedback control data 
such as heater power, APC valve angle,..)
Instruction values to process actuators
Observed process parameters generated

6 Various equipment constants (time constants, coefficients, …)

7 Related human activity signature (panel manipulation, maintenance related events 
such as atom switch, chamber door opening,…)

8 Equipment status and their change events for OEE calculation, energy and 
material consumption, … Itrs2006Taiwan



Source
XTime

Dest
XTime

Source STK
Wait Time

Dest STK
Wait Time

Inter-Bay
XTime

Source Tool
Wait Time

Dest Tool
Wait Time

Seasoning
etc

Wafer by wafer
Process

Start
Speed etc

Tool Tool

STK STK

Wafer Point of View Source
XTime

Dest
XTime

Source STK
Wait Time

Dest STK
Wait Time

Inter-Bay
XTime

Source Tool
Wait Time

Dest Tool
Wait Time

Seasoning
etc

Wafer by wafer
Process

Start
Speed etc

Tool Tool

STK STK

Wafer Point of View

Definition of Dandori
Dandori operations are peripheral operations to the 

throughput-constraint main thread operations. 
Dandori operations include preparatory operations 
before the processing, post process operations, 
wafer transportation, wafer identification operation. 
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DANDORI ? Wafer point of view

LotA

Ready to 
Load Load 

Start

Proceed 
CarrierProceed 

Slot

Process 
Start

LotB

Ready 
to 

Unload

Unload 
Start

Ready to 
Load

AMHS AMHS

LP LP

・Carrier ID

・Slot ID

・H/W Motion
(Crump/Dock/Map)

・Transfer Instruction Delay

・AMHS Send Vehicle

・Trans. Request Timing

・Carrier Position

・Wafer Handling

・Equip. Scheduleing

・Load Lock Period Non-Value Value
OEE

・Recipe Step Time

・Temp Adjust ・Alignment

・Clean/Seasoning ・Vaccum

・Boat Push/Pull?

・Pad Dress ・Reticle Exchange

・Chem. Exchange・Dispense

In Equipment

DANDORIDANDORI

Lot to lot

Wait Time

Lot Transfer ID Scheduling Transfer in Tool Process TimeLot Size Lot 
Size

Lot Transfer

・Transfer Instruction Delay

・AMHS Send Vehicle

・Trans. Request Timing

Predictive equipment information can reduce Dandori

Source:2007ISTF System V
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• Load request
• Download recipe

• B set-up operation
• A set-up operation

• C set-up operation

①Recipe download time

Wafer by wafer condition set-up;
Recipe download and set-up time must be reduced

②Set-up time

1st wafer Processing time

1st wafer Changeover time

Cycle Time

<minutes>
2nd wafer Changeover time

2nd wafer Processing time

Current

• Load request
• Download recipe

• B set-up operation
• A set-up operation

• C set-up operation

load request, wafer ID check, wafer-level APC, recipe download, wafer-level set-up 

Wafer by wafer
Condition set-up Loss time

Recipe Download and Setting

process set-up 
by a carrier
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Waste ReductionWaste ReductionWaste Reduction
Equipment levelEquipment levelEquipment level

Wafer Process
#1

Wafer Process
#3

Wafer Process
#2

Wafer Process
#1

Wafer Process
#3

Wafer Process
#2
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Clear Definition is necessary 
for Dandori Reduction.

Waste reduction

Sensor1 Sensor2

SV
Slider

I/O Output：
ON

I/O出力 ：ON

Sensor   ：OFF

Sensor ：ON

Open SV
Wait 1 sec
Then Send On Signal

Parts levelParts levelParts level
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Wafer

Carrier

Wafer

1

2

Wafer

Carrier

Wafer

4

3

Host

Equipment’s wafer processing order and Dandori order 
shall be controlled by the factory system.

Cleaning timing , seasoning timing, 
maintenance timing, target exchange 
timing,chronicle performance variation 
correction, etc

Wafer control/Equipment control interface
Cycle Time Reduction
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Wafer overtaking in Batch Equipment
• Batch process equipment with the internal buffer shall be capable of accepting hot 

wafers until the reserved process is started by the instruction from the factory 
system. 

• Background/purpose: Batch equipment such as oxidation/diffusion, cleaning, and 
low pressure-CVD is one of the biggest obstacles to achieve reduction of hot 
wafer’s cycle time. Operations below would enable reduction of hot wafer’s cycle 
time. This would be a large positive impact to SoC business.

• In the case where reserved fill-dummy wafers for the scheduled batch can be 
replaced with hot wafers, new process starts after batch formation is repeated for 
the new set of wafers. 

EPW queuingqueuingqueuing

NPWInnerbuffer

EPW

NPWEPW+NPW

Add/exchange

dispatchdispatchdispatch

Innerbuffer NPW+EPW

NPW

To Equipment
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EPW queuingqueuingqueuing

PWInnerbuffer NPWEPW+NPW

EPW

Add/Exchang
e

dispatchdispatchdispatch

Innerbuffer EPW+PW
Equipment

PW

EPW queuingqueuingqueuing

P
W

Innerbuffer

EPW

EPW

Innerbuffer

EPW

P
W Lot

exchange

dispatchdispatchdispatch

Equipment

In the case where product wafers for the scheduled batch can be replaced 
with hot wafers or where hot wafers can be simply added to the scheduled 
batch, the new process starts after batch formation is repeated for the new 
set of wafers. 
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Current and future equipment 
control standards

current future

Control 
object

Lot (partly 
wafer)

Wafer, Equipment, 
Material

Operation 
order

Slot by slot Wafer by wafer
Dandori (slot 
free)

Information 
Data

GEM300 Data GEM300P
Structured Data

Standard E40(PJM), 
E87(CMS),
E90(STS),
E94(CJM)

New Standards

W1234 : WaferClass

+Id :String
+onProcess : String
+measuredData :     
Double
+position : String

+selectData()
+storeData()
-modelData()
-reuseData()

2008/3/4-5 21Europe-Japan



Conclusion

• Pro-visualization is necessary for equipment’s 
multi-dimensional improvements. The first 
step is equipment’s name standardization, 
which helps its structural understanding and 
solving many issues.

• New standard like GEM300Prime is required, 
which materials wafer and equipment objects’
smooth waste-less communication in factory 
information system.
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