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This PowerPoint module has been published using Adobe Presenter.
Please click on the Notes tab in the left panel to read the instructors
comments for each slide. Manually advance the slide by clicking
on the play arrow or pressing the page down key.
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| MESA - MANUFACTURING EXECUTION SYSTEM |

APPLICATION

MESA is an integrated relational database system for discrete
part manufacturing (a computerized record-keeping system)

A relational database system is a database in which the data is
perceived by the user as tables (and nothing but tables)

Operations include:
Adding new tables to the database
Inserting new data into existing tables
Retrieving data from existing tables
Updating data in existing tables
Deleting data from existing tables
Removing existing tables from the database
Quarrying database tables for specific information
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Introduction to MESA

MES CIM SYSTEMS
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K=1 Introduction to MESA /=\

CIM SYSTEM

§ AS/400
§ Qty 10 PC Workstations
§ Ethernet LAN
§ Quality Analyst Software
§ MESA Software (Manufacturing Execution System
Application)
§ Work-in-process Tracking

§ Transaction Processing _ _
8 Production Costs 3 On-Line Reporting

§ Scheduling Lot Status
§ Statistical Process Control Transaction History

(iR § Resource Management Data_(_:oll(_ectlon
Rochester Institute of Technology S peC I fl Catl O n S an d

g Microelectronic Engineering I nStrUCtlonS /
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CIM SYSTEM HARDWARE

ﬁ

RIT Campus Network

VAXC

VT
Terminal
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Introduction to MESA

CIM SYSTEM - PC WORKSTATION
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K=1 Introduction to MESA ﬁ

ACCESS TO AS-400 AND MESA

The computers In the clean room have an icon on the
desktop that will connect the user to the g
AS400 sign on screen:

Username 1s STUDENT
password is NIGHTSHIFT

Username is OPERATOR Sl
password is OPERATOR |

Rochester Institute of Technology
Microelectronic Engineering

[
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Introduction to MESA

START UP REMOTE DESKTOP

P IN

IMP IN Help

Microsoft Update
‘Windows Catalog

Windows Update

Progrs

Dacuments
Setkings

Search

Help and Support

Run...

Log OFF IFfeee. ..

Shut Down...

RO AEEEEEEEEEEE

el

&

IEM AS400 Client Access Express
IMP I

KLA-Tencar

LinkCAD S5

rMacromedia

Microsaft Office

Metwaork fssociates

MW Quality Analyst
PDFCreatar

Pawertoys For Windaws %P
PUTTY

NOgeeEBn C D

Startup

#ming

Adobe Reader 7.0
Internet Explarer
Cutlook Express

Rermote Assistance

Accessibility
MNetwork Connections

MNew Conneckion Yizard

<
sl

Entertainment
Syskem Tools
Address Book.
Calculator
Command Prompt
Motepad

Paink

Program Compatibility Wizard
Synchronize
Windows Explorer
wordPad
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K=1 Introduction to MESA /=N

LOG ON TO KIF SERVER, START UP MESA

EE Remote Desktop Connection

Remote Desktop Type in kgcoe-kif.main.ad.rit.edu

»¢ Connection

. Click Connect

rouwill be azked for credentialz when you connect.

‘= Options |

Then: Enter DCE Username and Password
(all registered students should have this)

Then: Click on MESA Icon Sign onto AS400:
Signon to AS/400 EE
! System  [HOSTAOD
Uzer D ISTUDENT
f Technology ST U D E N T s Il

Microelectronic Engineering N I G HTSH I FT | 0k I Cancel |/
| H
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SIGN ON TO AS400 AND MESA SOFTWARE

AS400 sign on screen: Sign on again
ﬂﬂqqqqqqqqqqqqq

3 HOST400
: 5 oo 3 OQINTER
i ay . . . . . : OPADEVOO19

Username 1s STUDENT
password is NIGHTSHIFT

(C) COPYRIGHT IBM CORP. 1980, 1999,
06/053)

9/09/07 HMESADB 599901
7:09:44 ser Signon OPADEVOO19 RIT

Version . . . :
A/C level . . :

Username is OPERATOR
password is OPERATOR

Rochester Institute of Technology (C) Copyright 19851998 Camstar Sustems, Inc.
- n r n ights Reserved.
Microelectronic Engineering
=Exit F12=Cance 1
[ a 11/029]
I
|=| Page 12
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OPERATOR USER INTERFACE

| '.Eq o Eo T - @ |:|

Display | Calar rEp Record | Sto |y Clipbrd EiupEu:nrt Indes

9/09/07 R.I.T u-E 590063
5:57:10 Operator's Custom Menu JPADEVAR19 RIT

Select one of the following.

Move-0Out {MOVE)
Move-In (MVIN)
Place a Lot on Hold {HOLD)
Lot Status of All Lots {LSLGINQ)
What's Next for a Lot { LFLUDINQ)
Mask ID & Stepper Job Information {VIEW)
Process Master Inquiry {PCMSINQ)
Lot History/Move Summary { LHSTINQ)

1.
2.
3.
4.
9.
b.
7.
8.

Query Processing Menu (WRKQRY)
SIGHNOFF { SIGNOFF)

Bottom
Selection or command
:::)
FA=Prompt F5=Refresh F9=Retrieve Fl0=Dataset Fl1Z2=Cancel

22/007
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ENGINEER USER INTERFACE

| & | B

Clipbrd | Support| Index
a9/09/07 TRHN1MNU S90011
6:05:50 Transaction Processing Menu #1 OPADEVYOO19 RIT

Select one of the following.

Start {STRT)
Move (MOVE)
Combine {COMB)
Split { SPLT)
Move [(non-standard) { MVYNS)
Rework (REWK)
Shipment {SHIP)
Receipt {RECY)
Convert {CONY)
Move-in {MVIN)
Bin {BIN)

Super move {SMOV)
Non-move quality data collection {NMDV)

1.
2.
3.
4.
5.
b.
7.
8.
9.

More. ..
Selection or command

FA=Prompt F5=Refresh FO9=Retrieve Fl0=Dataset Fl1Z2=Cancel

22/007
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FACULTY USER INTERFACE

File Edit Transfer Appearance Communication Assist Window  Help

By | &y | o® r‘ & @‘ | W | % 2 _-‘ .1‘ @ | B

Copy Paste Send Recw Display | Colar Map ] o Flay it Chpbrd Support| Index

R.I.T u-E S90000
QPADEVOO19  RIT

9/09/07 MESA
6:02:29 Main Menu

Select one of the following.

(WIPSMNU)
(FTBLMNU)
(QDCLMNU)
(PSCHMNU)
(RESCMNU)
(MCTLMNU)
(QUALMNU)
(COSTMNU)

WIP tracking menu
Files/tables menu
Quality data collection menu
Planning/scheduling menu
Resource management menu
Material control menu

11. Quality analysis menu

12. Cost accounting menu

18.
19,
20,
00,

system functions menu
Custom menu

Query processing menu
Signoff

(SYSFMNU)
(CUSTHNU)
(WRKORY)

( SIGNOFF)

91. Transaction Menu 1 { TRN1MNU)

Bottom
Selection or command
===>

A“ F3=Exit
[ 1] 1]
ANEEEEEEEEE

FA=Prompt F5=Refresh FO9=Retrieve Fi0=Dataset F12=Cancel

22/007
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Introduction to MESA
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MESA FACTORY ORGANIZATION

F===*\\\

Departments

RIT Plant / MESA
I

Clean

[ cvD | [ Diff

(_Etch ] [implant] [_Mask ] [ Metal | [ Photo | [ Test |

R

Work centers

Resource Types

\

=

[ wetl ][ wet2 |

Resource ID’s

FURNACEO1
FURNACEOQ2

FURNACE21

Rochester Institute of Technology

Microelectronic Engineering

I
I I
[ Photol] [ Photoz]

Clean CVD Diff Etch Implant Metal Mask Photo Test

CVC601 STEPPERO1
P&E2400 STEPPERO02

Vendors
Customers
Accounts
Ship-to-Locations

© June 20,2013 Dr. Lynn Fuller
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Introduction to MESA
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RESOURCE HIERARCHY

— "\

EXAMPLES:

RESOURCE ID
ANALYZERO1

ASHER
FURNACEO1
NANOSPEC
SKILL1
SKILL4

N SKILL5

=

RESOURCES

I
RESOURCE TYPE
(TOOLS, OPERATOR)
I

RESOURCE SUB TYPE
(ETCH, DIFF, PHOTO, ETC))

|
RESOURCE ID’S

DESCRIPTION

HP4145 PARAMATER ANAZ
TEGAL PLASMALINE 410
GATE OXIDE GROWTH
OXIDE THICKNESS MEAS
OPERATOR SKILL LEVEL 1
OPERATOR SKILL LEVEL 4
OPERATOR SKILL LEVEL5

Rochester Institute of Technology

Microelectronic Engineering

SUB TYPE
TEST
ETCH
DIFF

TEST
OPERATOR
OPERATOR
OPERATOR

© June 20,2013 Dr. Lynn Fuller
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TOOL
TOOL
TOOL
TOOL
OPERATOR
OPERATOR
OPERATOR
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T

OPERATIONS
CLO01 RCAClean IMO1 ion implant wafers
CV01 LPCVD Polysilicon MEOQ1 sputter aluminum
CV02 LPCVD Silicon Nitride OX01 wet oxide 5000 A
CV03 LPCVD Low Temperature Oxide OX02 dry oxide 600 A
DEO1 Four point probe OX03 dry oxide and anneal
DIOL p-type spin on diffusion OX04 wet oxide

D102 p-type spin on plus oxide growth OXO05 dry oxide with TCA clean
DI03 p-type from solid BN source OX06 dry oxide with TCA

D104 n-type spin on diffusion OX07 post implant anneal

DI05 n-type from solid P source OX08 100 A tunnel oxide

DIO6 n-type spin on arsenic source PHO1 1X Contact Printer

ETO1 control wafer oxide step etch PHO3 Photolithography on Stepper

ETO02 oxide etch until pull dry SI01 Sinter
ETO7 photoresist strip in asher TEO1 Test van der pauw, CBKR
ETO8 plasma etch polysilicon TEO2 Test transistors
ETO09 plasma etch silicon nitride TEO3 Test integrated circuits
ET10 plasma etch oxide GRO1 groove and stain
IDO1 scribe wafers
T \\

Rochester Institute of Technology
Microelectronic Engineering /
I |= /
© June 20, 2013 Dr. Lynn Fuller Page 18




Introduction to MESA
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MESA PROCESS DEFINITION

="\

PROCESS CLASS
(MQS, BiPolar, MEMS)

|
PROCESS
(PMOS ver 1.0, CMOS ver PW-3)

STEPS

(STEP1 STEP2 |STEP3 ..... STEP78)

SPECIFICATIONS

DOCUMENTS/\ PARAMETER
|
GROUP NAMES
DOCUMENT TYPE INSTRUCTION OEEL%;'EC;N |
(TEXT, GRAPHICAL) GROUP NAMES : PARAMETER TYPE
(ALPHA,
DOCUMENT CSOF;ERAT'CE)%l NUMERICAL)
CLEOL.FFT cVo1 ETO7 I
SHIPLEY.IMG
SCRIBE.IMG CVvo02 ETO8 PARAMETER
< A CV03 IMO1 (XOX)
\ DEO1 OX06 (XJ)
Rochester Institute of Technology DI01 PHO03 TEMP
Microelectronic Engineering D102 S101 TIME
ETO1 TEO1 POWER /
: © June 20, 2013 Dr. Lynn Fuller |= Page 19




INSTRUCTION EXAMPLE

B | B | @ | @ %% &2 3 @@
FrtScrn Copy azte Sen jecy Dizplay | Color b ap Record | Sto |y Clipbrd | Support| Index

9/09/07 IGMSINDQ 536801
b:57:36 Instruction Group Inquiry JPADEYOO19 RIT

Type information. Then Enter.
1=Display document, 5=Display detail

Plant - RIT
Instruction group . . SUB-CHOS-IMO1-P+-DS SUB-CMOS IMO1 P+ DS IMPLANT
Revision . . . . . . 150

Opt Subgroup T
1.0 Include D1-D3 (see subi_pds)

2.0 Ton Implant Boron, Gas = BF3, 5pecies Bl1l

3.0 Dose = 4el5 (approx 15 min/wafer)

4.0 Energy = 50 KeVY (keep beam current below 250uf)
5.0 Record Energy, Dose, Set-up time, Gas, Species

Bottom
mE F3=Exit FA=Prompt F5=Refresh Fl10=View 2 F1Z2=Cancel

MA 12/005

© June 20,2013 Dr. Lynn Fuller Page 20




Introduction to MESA

EXAMPLES OF GRAPHICAL DOCUMENTS

,? fuller.microe. it ed &g X

IMPLANT P+ D/S

B,,, Dose = 1 E15, E = 50 KeV

,; fuller. microe.rit. adu - & X

B,, IMPLANT FOR BORON

THRESHOLD ADJUSTS AND P-WELL

BF2

B
Ipa
s0 USE THIS PEAK
90 ] B11
BF+
30 |
20 —— B10
w 1 /\
10 11 19 30 3 49
ION MASS (AMU)
BN

Rochester Institute of Technology

Microelectronic Engineering

[
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Introduction to MESA

K=‘

MESA PRODUCT DEFINITION

="\

GATE ARRAY

MASKSET
MASK ID’S
STEPPER JOB
MASK LEVEL NAMES

\

PRODUCT CLASS

(ANALOG, DIGITAL, MASK)

PRODUCT

OPAMP FILTER

MASKSET
MASK ID’S
STEPPER JOB
MASK LEVEL NAMES

MASKSET

EEPROM

STEPPER JOB

cCD’S
|

MASKSET
MASK ID’S

MASK LEVEL NAMES

MASKSET
MASK ID’S MASK ID’S
STEPPER JOB STEPPER JOB
/T N MASK LEVEL NAMES MASK LEVEL NAMES

Rochester Institute of Technology
g Microelectronic Engineering
I

© June 20,2013 Dr. Lynn Fuller
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MASKS
PROCESS
—, MASK LEVEL NAMES
MASK SET NAME (DEFINES THE PRODUCT)
- 9
EXAMPLE: MASKID’S
LEVEL NAMES:
CMOSWELL
CMOSACTIVE MASKSET NAME: E951FACLFX
CMOSSTOP E951FACLF1
CMOSVT E951FACLF2
CMOSPOLY E951FACLF3
CMOSN+DS E951FACLF4
CMOSP+DS E951FACLFS5
CMOSCC E951FACLFG6
CEEEEREN CMOSMETAL1 E951FACLFY
Rochester Institute of Technology E95 1 I:AC L F8

=

Microelectronic Engineering

E951FACLF9/
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DATA BASE

LIBRARY

TABLES/F(%RMATS

!

fieldl field2 field3 field4 ...... field n
recordl

record?2

record3

record n

Rochester Institute of Technology

Microelectronic Engineering
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TABLES (FILES)

In the Mesa Database Library (MESADB) there are over 200 File
names (TABLES) with descriptions such as:

LTLLH100 Lot History

LTLMD101 MESA Move Detail/lUDC x Lot/Oper/Step/Date/Time
LTLMD103 MESA Move Detail/UDC x Oper/Date/Time
LTPMD100 MESA Move Detail

LTPMS100 MESA Maskset Name

LTLLG102 MESA Lot Genealogy by transaction date/time
LTLLT105 MESA Lot Master x Original Lot/Start date

etc.
IR
\

Rochester Institute of Technology
g Microelectronic Engineering /
| /
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FIELD NAMES (COLUMNS) & RECORDS (ROWS)

Each file has fields (columns) defined for storage of data in
a record (row). Inthe LTPMD100 file called
there are about 70 fields. Some are listed below:
MDTRCD  Transaction Code

MDLOT Lot Number

MDTRYR Transaction Year

MDUSER User ID

MDTOOP  To operation

MDFSTP From process step

MDUD1 User defined field 1

MDPRC Process

etc
\

Rochester Institute of Technology
Microelectronic Engineering
' H

S
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QUERY PROCESSING

3
Clipbrd

Deftine the Query

Coe e SPC6SC_PAD Option . . . . . : CHANGE
Library . . . . : OGPL ccsip . . . . . . 65535

Type options, press Enter. Press F21 to select all.
1=5elect

Query Definition Option

Specify file selections

Define result fields

Select and sequence fields
select records

Select sort fields

select collating sequence
Specify report column formatting
Select report summary functions
Define report breaks

Select output type and output form
Specify processing options

P F3=Exit F5=Report F1Z2=Cancel
-=F13=Lagnut F18=Files FZ21=5elect all

A A 10/003

© June 20,2013 Dr. Lynn Fuller Page 27
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FILE SELECTIONS

File = LTLMD101
Library = MESADB
Member = *FIRST
Format = LTFMD101

MESA has over 200 File names with descriptions such as:
LTLLH100 Lot History File
LTLMD101 MESA Move Detail/UDC x Lot/Oper/Step/Date/Time
LTLMD103 MESA Move Detail/UDC x Oper/Date/Time
LTPMD100 MESA Move Detail
LTPMS100 MESA Maskset Name File

These files can be joined In various ways

T N
\

Rochester Institute of Technology
Microelectronic Engineering /
I |= /
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S h

DEFINE RESULTS FIELDS

Field Expression Column  Len Dec

DATE MDTRYR*10000 + MDTRMO *100 + MDTRDY 6 O

the number DATE is defined in terms of Mesa Database value
for Transaction Year (MDTRYR), Mesa Database value for
Transaction Month and Mesa Database value for Transaction
Day. This value will be easy to perform functions on such as
equal, greater than, less than, etc.

T N
\

Rochester Institute of Technology
Microelectronic Engineering /
I |= /
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S h

DEFINE RESULTS FIELDS

DATE

Field

the number DATE is defined in terms of Mesa Database value for
Transaction Century (MDTRCT) Year (MDTRYR), Mesa database
value for Transaction Month and Mesa Database value for
Transaction Day. Example: December 8, 2012 will have date
value of 20121208. This value will be easy to perform functions on
such as equal, greater than, less than, etc.

~

Expression Column  Len Dec

(MDTRCT+19)*1000000+MDTRYR*10000 + MDTRMO *100 + MDTRDY 8 0

\

Rochester Institute of Technology
g Microelectronic Engineering /
| /
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)

SELECT FIELDS

Order Code Description Len Dec
10 MDFSTP Mesa Database From Step 6 2
20 MDFROP Mesa Database From Operation 4 0
30 DATE DATE as defined 6 0
40 MDLOT Mesa Database Lot Number 10 0
50 COUNT1 UDNO1* 6 0
60 COUNT? UDNO02* 6 0
70 XOX UDNO3* 4 0
80 PADOX UDNO3* 4 0
etc.

Py * user defined numeric parameter 01, 02, etc up to 18

\

Rochester Institute of Technology
Microelectronic Engineering /
I |= /
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SELECT RECORDS

MDFSTP LIST 4, 3,44, 12,13, 17, 22

14, 20, 30, 41, 50, 56

AND MDPRC EQ CMOS

AND MDMVTP  EQ 1

AND MDFROP LIST CLO1, OX04, OXO05,
PHO3, CV02

AND MDLOT GT F950000

AND MDLOT LT F980000

T N
\

Rochester Institute of Technology
Microelectronic Engineering /
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SELECT SORT FIELDS

IR

\

PRIORITY A/D
10 A MDFSTP
20 A DATE
30 D MDLOT

Rochester Institute of Technology

=

Microelectronic Engineering
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OTHER

ﬁ

IR

\

> Select collating sequence

(Ascending, Descending)
> Specify report column formatting

(Column Heading, Number of characters, etc.)
> Select report summary functions

(Total, Average, Minimum, Maximum, Count)
> Define report breaks

(new page after each sort field, etc)
> Select output type and output form

(printed, to display, etc.)
> Specify processing options

(batch, interactive, ...)

Rochester Institute of Technology

=

Microelectronic Engineering
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EMPLOYEE MOVES EXAMPLE

QUERY DEFINITION FOR AS/400

QUERY NAME: LIBRARY:
FILE: FORMAT:
RESULT FIELDS:

SELECT RECORDS:

ORDERING OF SELECTED FIELDS:

REPORT COLUMN FORMATTING AND SUMMARY FUNCTIONS
1=TOTAL
2=AVE
3=MIN
4=MAX
5=COUNT

REPORT COLUMN FORMATTING AND SUMMARY FUNCTIONS:
\EPORT BREAKS:

\

Rochester Institute of Technology
g Microelectronic Engineering /
| /
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Introduction to MESA
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TIMES FOR ALL FACTORY OPERATIONS

=\

EPORT BREAKS:

QUERY DEFINITION FOR AS/400

QUERY NAME: ASSESSMENT

FILE: LTLMDI101

RESULT FIELDS: SETUPTIME

SELECT RECORDS: MDLOT LIKE
AND MDMVTP
AND MDTRTM
AND MDTRYR
OR MDLOT LIKE
AND MDTRYR
AND MDFROP

ORDERING OF SELECTED FIELDS:
REPORT COLUMN FORMATTING AND SUMMARY FUNCTIONS

MDTRYR
MDTRMO
MDTRDY
MDFROP
MDRTM
SETUPTIME

- REPORT COLUMN FORMATTING AND SUMMARY FUNCTIONS:

Rochester Institute of Technology

Microelectronic Engineering

LIBRARY:MESADB
FORMAT:LTFMD101

UDNO4

GFO/()’

EQ ‘1’

GT 4

GT 98

CFO/()’

GT 98

EQ ‘“IMO1°
1=TOTAL
2=AVE
3=MIN

5 4=MAX
234  5=COUNT

234

=

© June 20,2013 Dr. Lynn Fuller
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Introduction to MESA
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QUERY DEFINITION FOR CMOS PROCESS DATA

QUERY DEFINITION FOR AS/400

QUERY NAME: CMOSPART1 LIBRARY:MESADB
FILE: LTLMDI101 FORMAT:LTFMD101
RESULT FIELDS: DATE
MDTRYR*10000+MDTRMO*100+MDTRDY

SELECT RECORDS: MDLOT LIKE ‘F%’

AND MDMVTP EQ ‘1

AND MDTRTM GT 4

AND MDTRYR GT 98

OR MDLOT LIKE ‘F%’

AND MDTRYR GT 98

AND MDFROP EQ ‘IMOT°

ORDERING OF SELECTED FIELDS:
REPORT COLUMN FORMATTING AND SUMMARY FUNCTIONS

MDTRYR 1=TOTAL
MDTRMO 2=AVE
MDTRDY 3=MIN
MDFROP 5 4=MAX
MDRTM 234 5=COUNT
SETUPTIME 234

0 f Technolo
Microelectronic Engineering

REPORT COLUMN FORMATTING AND SUMMARY FUNCTIONS:

/

] © June 20,2013 Dr. Lynn Fuller
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4505
484

11357

1200
508
4607
32
4479

22
26

4905
522

10987

869
496
5107
15
3386

20
23

DATA
DATA UP TO 9-15-97
Parameter Name Units
Alignment Oxide A 6900 4846 4941 4097 4282 5243 4035 5449 4928
Pad Oxide A 511 530 594 481 514 500 490 365 479
Nitride Thickness A 1535 1570 1850 1850 1690 1737
Field Oxide Thicknes A 10874 9660 10443 10489 9546 10711 10743 11651 9455
Photo x-overlay um 2 1 1 2 1 2 -1 1 -1
Photo y-overlay um 1 1 1 0 2 0 1 -1 -1
Kooi Oxide Thicknes A 804 399 750 902 814 717 230 1056 981
Gate Oxide A 601 494 503 484 443 430 503 495 499
Poly Thickness A 5723 6272 6635 6652 6442 7185 6089 4383 5656
Poly Sheet Rho A 24 32 18 27 72 55 16 15 22
LTO Thickness A 4570 2282 3166 4913 3724 7356 5318 4616 6700
Metal Thickness A 4000 5000 4000 2300 6500 7500
Rho N+ ohms 21 22 28 27 24 33 17 24 25
Rho P+ ohms 44 91 36 70 54 28 25 25 35
Rho Well ohms 973 1380 1250 1020 1360 1500 1260 2290
Rho Metal ohms 0.06 0.09 0.05 0.01 0.15 0.14 0.1 0.11 0.16
Gc met-Poly mho/um?2 0.03 0.02 0.023
1 N
\
}\ Rochester Institute of Techriology
Microelectronic Engineering
|
| © June 20, 2013 Dr. Lynn Fuller |= Page 38




K=‘

REPORTS

TLOGRPT Transaction Log Report
PSRTMNU Production Summary Report Menu
PSBORPT Production Analysis

LSRTMNU Lot Status Report Menu
LSHPRPT Lot Ship Summary Report
LSTRRPT Lot Start Summary Report

T N
\

Rochester Institute of Technology
Microelectronic Engineering
' H
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STATISTICAL PROCESS CONTROL CHARTS

ﬁ

All Processes - RCA Clean Particle Delta
PMOS/CMOS - 5000 A Wet Oxide Thickness
P-well CMOS - Well Drive-in Oxide Thickness
P-well CMOS - Well Drive-in Rhos

P-well CMOS - Well Drive-in Junction Depth
NMOS/CMOS - Pad Oxide Thickness

All Processes - Field Oxide Thickness
NMOS/CMOS - Kooi Oxide Thickness

All Processes - Gate Oxide Thickness

10. NMOS/CMOS - Nitride Deposition Thickness

CONoOGIRWNE

11. NMOS/CMOS - Polysilicon Deposition Thickness

12. NMOS/CMOS - Polysilicon Rhos

13. NMOS/CMOS - Polysilicon Etch Rate
14. NMOS/CMOS - Nitride Etch Rate

15. P-well CMOS - N+ Rhos

16. P-well CMOS - N+ X]

17. P-well CMOS - P+ Rhos 99, All Query Update - may take 1 hour

18. P-well CMOS - P+ X]

19. All Processes - Metal Thickness
20. P-well CMOS -4 um CD

21. P-well CMOS - X&Y Overlay

] © June 20, 2013 Dr. Lvynn Fuller |=
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SPC CHARTS

ﬁ

Pad Cxlge Thickness Tracong Chart
Pad thickness
Pad O=ide Thickness, Recipe 250, OXDS
feda
(i) SSL
= at
50 .I'/ \ gt
; .
i e
£ = rlm-.-
a0
L
DATE: SEasTHY JTEIT MOTEA N 22070008 30("'!]:‘1 S0 N3N ok e
MOLOT SO S04 anae LR R ) RN e g verd
SO Tie 24 M &M 8 = £ 2%
fecmiy - F Pl b
......
LASL: B0 L AR P
Pad Oxlde Process Capablities
Pad thicknees
Pad Oxide Thickness, Recipe 250, OXDS
LR
; "
| | _
| Al
i |
|
[ | |
|
1 o I
! -
il Il N
T - - r T
A e S0 = 853
BT rp L [AST.E2, S90L08)
N Targed £
WA Speclime 453, B30y
o | REL s
Rochester Institute of Technology

Statistical Process Control Charts
(SPC Charts) combine a query with
data analysis and plotting software.

North West Quality Analysis software
IS used at RIT to display the SPC
Charts. We display a run chart (top),
Histogram (bottom), Gaussian Model
(Green), and Calculations of Mean,
Standard Deviation, Cpk, Cp and
other statistical parameters.

Microelectronic Engineering
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SPC CHARTS CAN BE VIEWED AT MOVE-IN

B @ %% 22 8 @
Dizplay | Color Map Fecord | Sto |2y (it Clipbrd | Support

9/09/07 IGMSINDQ 536801
b:11:23 Instruction Group Inquiry JPADEYOO19 RIT

Type information. Then Enter.
1=Display document, 5=Display detail

Plant - RIT
Instruction group . . SUB-CHMOS-0X05-PAD SUB-CMOS 0OX05 GROW PAD DOXIDE
Revision . . . . . . 150

Opt Subgroup Text
1.0 Include D1-D3
2.0 Use resource FURNACEGA BRUCE TUBE 04 (see subpadox.pps)
3.0 Xox desired = H00RA
.0%xSee SPC chart for operation (PAD.PPS)EXECUTE
.0 XRF warm up recipe 888, check gas supply
.0 When furnace stabilizes at 800 C abort 888
.0 ¥RF 500A dry 0Z recipe 250, load wafers, press start
P/P 800C, RU 20min, soak "“54 min dry 02 1000C, RD 40min
.0 When waters complete abort 250 and XRF idle recipe 999
.0 Record soak temp and soak time
More. ..
Fi=Exit FA=Prompt F5=Refresh F10=View 2 F12=Cancel

MA 15/005
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Introduction to MESA

SPC MAIN MENU

fuller. microe. rit, edu

i e P

Process Out of Control If:

«any point outside the spec limits (i.c. a
single point above or below 3 sigma)

*a run of 6 or more points increasing or
decreasing

«arun of 5 or more points above/below the
target

+2 of 3 points above/below 2 sigma

the out of control action plan

T

Exig]

ME]ED
AT TET]

)

] ] B 5]

Alignment Oxide Thickness Tracking Chart

If process is out of control initiate gl

Aligrment Oxide Thickness (A)
L Cllckw Séﬁ\
% L \thal'i——:———q——ﬂ
e liﬁiﬁ"""""_ﬁiﬁiiiﬁiﬁiiiﬁIﬁjﬁiﬁIﬁiﬁ_ .
u"" = LEL
4500 4
ol AT
L};-ﬂ'\l:m il S‘T;; o { EWSBT'!“MI:I 4HEAT ;b%;gLT
More
Questions?
Click Me
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NWA QUALITY ANALYST, SPC CHART

~

\

EANWA Quality Analyst Graphics - [GROUP 1] =] X

EM File Edit Wiew ‘Window Plot Text Help

EEENE =R E R R R S )

=18 x]

Z11]

Pad Oxide Thickness Tracking Chart
Pad thickness
Pad Oxide Thickness, Recipe 250, G305

Idui.
UsL

Ml c - c === == === —=—=c == = = — =1
DATE: OEIME M0 | A% | OnnaR Mm@ An0E e
MoLoT: Tl ErEf] FOTO125 = a o [EE FINO212 FOTO12S FOTO222
S0Ak TIN: ) Sl i St 1 i 1]
Indkd.; = Tl 2R Kl 439575 * Rk ukkton
Sba Ip Sk 1
1ISL: 6 LSL: 4m Target S0
Pad Oxide Process Capabilities
Pad thicknes=s
Pad Oxide Thickness, Recipe 250, G305
Target
F 1 i Meay
‘- LEL
! “Hp

7 |

| |

i |

i i

m

Sampls: 1 Cph: BEi FpLm: 15253, F101
Temh: ST .:E;‘ 1732 TaFr'get %u: &
il D E0w Cpm: TS o Lim: m, ﬂ
SHEMINEES i 1% it O0m, 7335

=

Pad Oxide
Target 500A
USL 600A
LSL 400A
Mean 535A
Std Dev 35A
Cpk 0.8648
Cp 1.332
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OUT OF CONTROL ACTION PLAN

(@

fuller. microe. rit.edu =

OCAP

During Move-In

Don’t Run Product |,

Run SPC Chart ™ “ Fix Recipe
Find: Tget, USL, LSL Run Dummy Wafer I
v Yes
Yes v
No Check Theory
Last Few Runs DCO MEI?% Que{y
5 onsult Experts
Control; No Other Equipment Chech Furnace
Problems cape
i T No
Run Recipe Do Run History
Measure Results Find Gas Flows Problem?
Compare to Spec And Temperatures
Yes
Rework? Consult
Move-Out - Put Lot on Hold? ) .
Move-Out and Feed Forward?| |Equipment Engineer

© June 20, 2013 Dr. Lvynn Fuller
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HOMEWORK - INTRO TO MESA

K=1 Introduction to MESA /=N

1. What are the components of a process definition?
2. How Is a product defined?
3. Give an example of a data base query?

can not do?
the RIT Factory and CIM system. Give an example where it

relationships for related items.

Database, Resource, Work Center, Operation, Department, Plant, Resource

Names, Mask Set, Document, Step, Instruction Group, Parameter Group,

Report, Listing, Inquiry, Query, Transaction

7 N
\

Rochester Institute of Technology
Microelectronic Engineering
' H
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4. What does MESA allow an Engineer to do that an Operator
5. Give a brief description of the following terms as they relate to

makes sense. Show a schematic diagram to illustrate hierarchical

AS/400, Ethernet, Exit F3, Cancel F12, User ID, Operator, Integrated Relational

Type, Resource Sub Type, Resource ID, Unit of Measure, User Defined Units
of Measure, Start Code, Scrap Code, Bonus Code, Yield Loss Code, Hold Code,
Operation, Process, Specification, Product, Product Class, Mask ID, Mask Level

/




