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ISMI S23 Application Guide overview

o Part 1: S23 Application Guide

— Aid in the application of SEMI S23-0705 “Guide for Conservation
of Energy, Utilities, and Material Used by Semiconductor
Manufacturing Equipment”

— Provide guidance in the selection and use of utility measurement
instruments

— Provide recommendations for resource use reduction

« Part 2: Total Equivalent Energy (TEE) Tool instructions

— Converts various semiconductor manufacturing equipment utility
consumption rates into equivalent annual electrical energy usage

— TEE Tool exports S23 data to Microsoft Excel™

« Application Guide is published on SEMATECH public
website or available on request:

— www.sematech.org: TTID # 06094783B-ENG




ISMI S23 Application Guide Section I:
Selecting and Using Measurement Instruments to
Conserve Resources
 Intent: Facilitate SEMI S23 application by
providing supplemental information

1. Measurement practices

« Recommended power, flow (gas, exhaust, liquid),
pressure, temperature measurement methods

o Comparison of instrument types: cost, ease,
required accuracy

2. Conservation practices é
« Understanding and applying /\
recommendations

— By major facility system
— By parameter affecting system efficiency
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Introduction — TEE Tool

 TEE Tool is a powerful Excel™
based application

e Converts tool utility consumption

to KWh/year

— Comprehensive analysis of direct and indirect
energy consumption

— Differentiate between “processing” & “idle”
* Provides a standard report format for S23

— Export as an Excel™ spreadsheet
— Data can be used in other applications
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TEE Tool Benefits for Equipment and Device
Manufacturers
e Rapid calculation of Total Equivalent Energy
 Ability to compare up to 4 tools,
graphically \
 Aids In developing energy reduction 7 %
Improvement roadmaps

e Determine impact of utility flow changes on
operating cost

e Assess operational cost impacts of component
selections




TEE Tool — Key Features

e Default SEMI S23 Energy Conversion factors

(ECFSs)

— Added Hot UPW, High Pressure CDA
— Abillity to create and assess alternate ECFs

e Calculates heat added to the
cleanroom as “heat burden”

e S23 “processing” & “idle” tool modes

e Process Tool = summation of its Components
— User defines Components and Tools

» Results can be graphed or exported to Excel™
TEE Tool enables users to easily assess 2
and report total operational cost impacts
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TEE Tool
flow diagram

Receive File on CD from
SEMATECH

v

Load and Open File

2

Enable Macros

2

click: Begin

v

click: TEE Tool Home re=—=f =) click: TEE Report click: Tool Comparison C“Ck:. Energy
1 Conversion Factors
1
! v v
Create a Tool H
| Export a Tool Report to Create new ECF Set
: Worksheet or Print or Select Existin
New Tool Wizard |€====== - Directly from Tool Compare up Compare g9
ew Tool Wizar 1 t0 4 Tools Components Set
H within a
1 Single Tool
1
-}' Create a Component | : *
+ H e > click: Tool Editor
| Component Creator |<-=--r--,
[
i | !
|
-}' Import Tool from File | H d : * A 4 *
: : : Tool Editor Edit Test Data Component Editor
1
1 1
. 1
-}I Edit Tools/Components I-ll-- H
1
' Edit a Tool -}' Edit a Component |
-}' Tool Report Distribution b e o -
Create a Tool -}' Create a Component |
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1
Delete a Tool

-)' Add or Remove a Component |

-}' Save as New Component |

-)' Delete a Component |




What You Need to Get Started

e Obtain TEE software CD or
download from ISMI public website
(available August 1, 2007)

 Verify computer meets software
requirements

— Microsoft Windows 2000, X/P Home or Professional
—  Microsoft Excel™: 2003 or later

— TEE Tool might be unstable with earlier versions
 Known issues with Excel 2000




Opening & Saving the TEE Tool file

e Click on Enable Macros
 Click on Begin button on opening screen

Hint: Save to new file name after opening 1sttime

A B c D E F G H | J K L M N 0 =

. TEE Toolv.1.0
Begin ISMI

Security Warning ﬁ

"C:\Documents and Settings\Ralph Cohen'My Documents\RalphConsulting
engineering\sematech\Deliverables\Adams models\Beta 1803 080306 -
demo. xls" contains macros.

Macr wiruses, It is usually safe to disable macros, but if the
MACros an ight lose some functionality,

. Disable Macros I Enable Macros HI More Info
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From TEE Tool Home
- Create/Edit tools or components
- View/Export tool report

1: TEE Tool Home ] 2: Tool Editor ] 3: TEE Repart ] 4: Tool Comparison ] 5: Energy Conversion Factars ]

ISMI Total Equivalent Energy Tool

Select an Option

My Tools TEE Tool Version 1.0.0
Recharge Distributor Step 1: Tool Creation 6/18/2007
Collater Cap Feedback can be sent to

TEETool@sematech.org

Import & Tool from a Spreadsheet

Step 2: Tool Editor

Edit Tools

Edit Components

Step 3: Tool Report Distribution

Wiew TEE Report

Export a Tool Report to a Spreadsheet

Export a Tool Set
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Clicking on Create a New Tool opens “New Tool Wizard"
- Progress through steps 1-4 by clicking Next

1: TEE Tool Home: ] 2: Tool Editor ] 3: TEE Report ] 4: Tool Comparison ] 5: Energy Conversion Factors ]

ISMI| Total Eauivalent Fnerav Taol

Mew Tool Wizard
|
My Tool| = |siwo1] 5wzl s |
Recharge Distributor
Collater Cap nt to
org

Hew Tool Wizard

The purpose of this wizard is to guide the creation of tools through these steps.

Step 1@ Enter the Tool Mame, Equipment Information, Test Information,
and Process and Idle Time distribution over a year period.

Step 2: Add components to the Toal,

Step 3: Summary, confirming all choices made, data entered and
components selected.

Cancel < Back | Mext > | Finish
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Create a New Tool: Step 2
- Tool Information Page
- Fill in required fields (required)

== |EE User lool

1: TEE Tool Home | 2: Tool Editor | 3: TEE Report | 4: Tool Comparison I 5: Energy Conversion Factors I

ISMI Total

My Tools

| New Tool Wizard

Step1 5P 2 |Step3 | Step 4 |

Intel 400m duo ZX
INTEL zm200x Xeon
ralphs pretty good tool

ool Information Page

tool repart, {*) Denotes a required field,

Equipment Information

Please provide the following information regarding the new

Test Information

*Tool Mame

Date{mm/ddfyyyy)

Mode| Mumber

Test Location

Serial Mumber

Equipment Operator

Manufacturer

Test Inspector

Contact Information

*Process Time

Company Mame

*Idle Time

Contact Person

Maintenance

Phone Mumber
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Create a New Tool: Step 3 - Component Selection

- Click on Add / Remove / Create

1: TEE Toal Home ] 2: Tool Editor ] 3: TEE Report ] 4: Toaol Comparisan ] 5: Energy Conversion Factors ]

ISMI Total Fauivalent Fnerav Tanl

press "Add Companent” to indude it in the new tool. Mote:
e e ey -

| | |
Available Components
T I Add Compenent

Controller arma
Vise Rig

Server Arm32
Server Arm33
Server Arm3<
Server Arm35
Vise Rig27
Componentl2
Component3
Componentl4

Remowve Component

Create a Component

Mew Tool Wizard
| Step 2
My Toolg " | step 1 P2 |step3 | =
Recharge Distributor =
Collater Cap Component Selection hE to
Select a component from the Available Components box and org




Click on Component Creator ‘
- Use pull down menus for units -
- Enter data (gaseous in “standard conditions”)

:1 TEE User Tool m.

1; TEE Tool Home  2: Tool Editor I 3: TEE Report | 4: Tool Comparison | 5: Energy Conversion Factors |
Tool Editor Compenent Editor I

LHility Flow Pressure Temperature ;’

Processing Utility Pressure

Exhaust 1000 250

<]

MNitrogen 100

<]

25

<]

<]

K=

Standard

Hot

Hint: Save Changes to an existing component, or
Save Changes to a New Component

ISMI

MANUFACTURING INITIATIVE



Click on Tool Editor tab
- Create / Delete Tool
- Edit Test Data (“Save Data” after change)
- View Tool Report or Tool / Component Energy

EE User ool | ]

1: TEE Tool Home 2! Tool Editor ] 3: TEE Report | % Tool Comparisan | 5: Energy Conversion Factors |
Tool Editor 1 Compenent Editor |

My Tools echarge Distributor
| ECF Set Used [ =& stnaas 1|

ECF set
update info

est Data Snapshot:

Save Data I

Create a Mew Tool ‘

Test Information

Tool ID|

Delete SelectedTool ‘ Recharge Distributor Date| 3/1/2007

¥3-F23 Test Location]| Austin

Model Mumber
View Tool Report ‘

Serial Mumber| 1234557 Eqguipment Operator| David Jones
Recharge Distributor Manufacturer| veltron Labs Test Inspector| Reginald Dwight
e Contact Information Time Distribution %6 (HoursfYear)
Company Mame| Plinktronics Process Time| 75
Contact Mame| James Mason Idle Time] 20
Contact Phone #| 517.555-1034 Other| 5

Recharge Distributor Component Data
1 — Energy Use by Component: -

— Emergy Totals: Current Tool

Tool Components Selected Component
Exhaust] 5966 Server Arm Exhaust
Controller armés
Wacuum 130602 Vacouum
Mitrogen 435338 v\ Mitrogen
Dry Air 255978 f Diry Air
Mgk Droooumwo, 2oaFz2s ] | Y TR e =

Data in units of “KWh/year”

/
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Click on Component Editor tab
- Create / Delete Component

- Edit Component information and Data (and “Save
Changes”)
- Change the data (and “Save as a New Component”)

1: TEE Tool Home  2: Tool Editor I 3: TEE Report I 4: Tool Comparison I 5: Energy Conversion Factors I

Tool Editer Component Editor I

My Components

A

Component ID

Mean Real Power|

Process

Heat Sources {other heat

dig

sources, exduding power)

Mote: All measurements
should be taken using normal
temperature and pressure.

Average Heat InputfHr| 3413

| bitu/hr

Urtility

Heat Sources Description

H2 burner

Fressure

Temperature

Utility Pressure

Inlet/Main Outet

Exhaust

250

72 75

Mitrogen

100

Vacuum

25

s WA

<

72

[+

ISM

MANUFACTURING INITIATIVE



Click on Energy Conversion Factors (ECF) tab
- Click pull down tab for alternate ECF's
- OR create alternate ECF's from ECF Worksheet
(see next slide)

1: TEE Tool Home | 2: Tool Editor | 3: TEE Report | 4: Tool Comparison 5t Energy Canversion Factors |

[ ECF SetName [ 523 Standard -] (?

ECF Conversions

\-'acuum|
Exhaust| .
WARNING: Please use caution when
Nitmge"'| defining your ECF sets in the worksheets
Ory Air| outside of this tool. ECF Worksheets
default to the 523 standard. If you are not
A

developing an independent standard,
please use the 523 conversion factors
when developing your Energy Reports.

PCW 20C - 25c|

PCW 32C - 3?c|

upw|

| |
| |
| |
| |
| High Pressure Dris-;‘ | sure of the correct calculations for
| |
| |
| |
| |

Hot UPW|

Create New ECF Set ‘

I
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Click on Create New ECF set (see prior slide)
- User defined values may be inputted and saved with
a unigque name
- May use ECF calculation worksheets (Sl or IPS) after
closing TEE Tool

1: TEE Tool Home | 2: Tool Editor | 3: TEE Reporf.l 4 Tnal comnarisan 5: Enerav Conversion Factors |

Create a New ECF Set 32|
| ECF Set Name | 523 59 | From ECF Calculations: Sl |
ECF Conwversions | ECF St Hame| | Mone |
| \.-'acuuml ]
ECF Conversions =
| Exhaust| | Vacuum| | 0.0747T0975796518 | I:Sn?rl
| Nih'ogen| | Exhaustl | 2. 005901545814348E-03 | ':.Tllts
Dry Air -
| L | | Nrtrngen| | 0.250328100470558 | s
High Pressure Dry -
| Air | Dry Alrl | 0.147017301038062 | H:;'
| FEOHEE= 25':| | High Pressure Dry Air| | 0.17350553633218 |
bur
| PCW 32C - 3?c:|
| PCWY 20C - 25tl| | 1.75458651572855 |
| upwl
| PCW 32C - 3?c| | 25 |
| Hot upwl
| UPW| | 10.2021286147428 |
Create Mew | Hot UFW| | 81.0550507574844 |

Create ECF Set

N/ E{
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Obtaining TEE Tool Results

 Review: To create a TEE Report
— Configure a specific tool's components
— Enter component operating parameters / data
— Associate tool components with the specific tool
— Select the ECF (Energy Conversion Factor) set

» Click on TEE Report tab

— Select process tool from Tool ID ( - />
AT A AN /&

pulldown menu e //>’

— Export to Worksheet or Print Report _— ¥ ="

— S23 Equipment Energy Report! -

/psemr
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Generating a TEE Report (Click on Tool ID pulldown menu;
select tool

- Print report from screen

- Export to an Excel™ Workbook / Save as a new file

1: TEE Tool Home ] 2: Tool Editor 3t TEE Repart 14: Tool Comparison ] 5: Energy Conversion Factors ]

| | 1 "
Total Equivalent Energy Report Tool I|J Recharge Distributor - | ]
Company Mame: Plinktronics Contact PEFS*MUH Export to Waorksheet
ECF Set Used: S23 Standard Contact Phone #]512-555-1234
Print Report
Equipment Specification /
Equipment Information Test Infnrmatiny Return Home
IDR echarge Distributor Date)3/ leDE(
Model Humberfi1-725 Test Location|iustin \/
Serial Number|1234567 EquipmentDavid Jones
Operator]
Manufacturer|/sltron Labs Test InspectorReginald Dwight
Annual Summary Time Percentage(%) | (Hours/Year)
Distribution
Utility] Processing Idle Ratio Annual Total -
{kWh/¥ear) | (kWh/¥ear) | (% of total | (kWh/Year) FrrEERTL e ST
kWh/Year)
Vacuum 117206 13396 3.0 130802 1dle 8 1752
Exhaust| 6252 714 0.0 59686 Other 5
Nitrogen 390688 44550 26.0 435338
Dry Air 229724 26254 15.0 255978
High Pressure Dry Air 273481 31255 158.3 3047386
PCW 20 - 25 C 390451 76497 28.1 460948
POW 32 - 37 503562 11540 3.7 51902
UPW| a a 0.0 a
Hot UPW a a 0.0 a
Mean Real Power| 150 50 0.0 200
by Heat Burden 0.0 -1866522]

Note: Total Equivalent Energy excludes Heat Burden
(the heat not removed by PCW or Exhaust)
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Multi-Tool Report Exported to Worksheet
Click on Export a Tool Set
Click on Add Tool, then Create Report (page bottom)

1: TEE Tool Home ] 2: Tool Editor 3t TEE Report ] 4: Tool Comparison ] 5: Energy Conversion Factors ]

Total Equivalent Energy Report Tool ID| Liho Deme - =
Company Name: Wafer Services, Ceontact PersonlJill Smith Export to Workshest
ECF Set Used: S23 Standard Contact Phone #](512) 555-1212

Print Report
Equipment Specification
Multi-Tool Report Creation Export a Tool Set
Create a Multi-Tool Report Return Home Somed
Select the Tools you want to insert into the Multi-Tool Weorksheet, and dick "Add Tool™ to add them to your report.
Available Tools Chart Preview
Litho Demao
Etch Demo TEE Comparison
Simple tool
180,000,
140,000. ge{ ¥} {Hours/Year}
. 120,000
] 80 7008
g 1;3333 @ Litho Demo
g 50:000: L W Etch Demo 15 1.214
40,000, +f : : 5 428
20,000. - -
Add Tool -= o - 3 N o S S ; ; ] :
e e R e B o o B s
o] =i ] 2 2 o
My Toal Repart _‘,_::l‘:' § o G peie e O I = z
Litho Demo e 2 = = E LA W e
T = m
Etch Demo = e o 1] B
o ] % [
= =
2 [
o o
Utility =]
<- Remove Tool Cancel Create Report |
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Example of Tool Data Exported to an Excel™ Worksheet
Includes ALL Components Associated with the Tool

~ | =] | [ | O | E | F | [or]
| TEE Comprehensive Heport Tool ID: Litho Derno
|1I5SMI ECF= Used: 35323 Standard
Compang: Compnng Hame: Wafer Services, Inlumber of Components: 3
Equipment Specifications
e oo Use the exporte
(18] Litho D mc Date | AY2007
kModel & 125456 Locnation | Austin
Serinl ¥ 554521 Dperater | Beginald Dwight -
Manwufacturer Koaona Industrie= Inspectar | Declan Mobanu=s S r e ad S h e et f I | e aS
Contact Information Time I HourITear)] Ratiof>D)
L BT T Jill Emith Process 7008 S0
Phone Humber | [513) 555-1212 Idie Time 1,314 1=
Other 455 s l
TEE Summnary Report O O e p O r .
Urility | Procescing 1die Ratic [>0) Tornlf k' ht
Sancuum 447 o (o5 5 447
Exh=ust 40,452 .53 16.52 45,073
Mitragen S.a50 o .07 G050
Diry Air 5,501 1] 120 3501
H.F. Ory Air F1L.255 S.Ee0 12.7% N b L
PCw 20°C-25'C 45,5351 b G- 1655 43,043
PO 32 C-537 ' C 1] o [ ]u) [x]
LIE S5.575 1] =51 5575
Hot LIPS 1] o [ ]u) [x]
Beal Powear 126,144 3135 4550 155,542
Heat Burden 15577 447,554
Tornl 264, G55 26,567 100 231,035
Annunl Utility Encergy ption by C P
Hame | Enwir al Ch b
— Annuzal .
[ L 53 =iom - of | Real power Subtotal N t
L H Tool Mode | & ficient | wse (M3h) (kW hrth) “.E,."':.:,E:Ir] (W hd T =nr) ote.
Waouum Frocas=ing 0.0 0.00 o
Idle 0.07% oo 0.00 1] o
Exhmuszt Frocessing E45 5 =40 EERIE Heat bu rd en = Real power
Idle 0.004 S42.5 .40 1,465 25,275
Mitragan Frocas=ing 0.0 0.00 o
[E 0.250 0.0 0.00 ] o (—) h eat rem Oved by
Diry Air Frocas=ing 0.0 0.00 o
Idle 0147 oo 0.00 1] o
High Fra==ur= Ory Frocas=ing 0.0 0.00 o eX h au St (—) h eat rem oved
Air Idle 0AvS oo 0.00 1] o
PCYw 20°C-25'C Procassing 14 2.43 17,464 M
idie 1750 T XE Seva 20755 by cooling water
PCw 32'C-37'C Frocas=ing 0.0 0.00 o
Idle 0.250 oo 0.00 1] o
LIFP Frocas=ing 0.0 0.00 o
5 o Heat burden must be
Hok LIPS Frocessing 0.0 0.0 o
Idl= I2.200 0.0 000 1] 1]
-- = Temperarur | Rmmual removed by the cleanroom
Supply Heturmn = Flow e i
Ris S S S T peratur | T peratur | DFference Amount U SHNE LeiL E:l':;g’ H d - t - - t
—Lc) -(C) o (m-3070) « " alr conaitioning system
Exhzust Air 22.00 25.00 S.000 T.063,555 00003524 5,572
PCYw 20°C-25'C 1250 1550 000 11,3541 115 F9.465
PCw 32°C-37'C 000 .00 [ fu]uln] o 116 1]
iean Real Power | Processidle 43,056 3,195 ] ITHaaxl w5 2Tr.254
er Henat Source=s 215,000 el el Smmme Bl el 250,316




Multi-Tool Cover Sheet for Tool Data Exported to Worksheet

A | B | C | D | E | F
1 | TEE Tool Multiple System Worksheet
2
2 Lithe Demo
4
5 500,000
6 450,000
7
8 400,000
< 350,000
10
11 « 300,000
17 3 O Light Source
-
13| £ 250000 N = Stepper
= m Ervironrmental Chamber

14 == 200,000
15
16 150,000
17 100,000
13
19 50,000 —
20 D T = T T . T T T = T T T
21 T ¢ § £ 5 o ¢ F E 0§ @
22 2 3 o = Tn0 RO > > 5 5

P © = [ O o s R = o o
23 w = = T < par =

e (8] () b e

24 i il T N
25 Utility
26
27 Totals (KWh/m3) TEE Total Annual Utl.llty' Annual Pm:ver Annual Heat Input| Heat Burden After
25 Consumption Consumption to Space Heat Removal
29 {(KWh/m3) {(KkWh/m3) {kWh) (kW) (kW)
30 |Litho Demo 291035 155693 135342 556256 447 534
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The Tool Comparison tab

- Select up to 4 tools for comparison (pulldown menu)

- Bar graph appears; data populates below graph

1: TEE Tool Home ] 2: Tool Editor I 3: TEE Report 4! Tool Comparison I S: Energy Conwersion Factors I
Select a tool from any toolbox to view its =
summary chart. Selecting tools in multiple
jLogl laol 2 jLoals lopis hoxes will bring Up a comparison chart. Select
Litho Damo  w EtchDemo  w Noria - Moria - et remu\‘;eumpeatroisuul;mm SRR
TEE Comparison
500,000.
450,000. -
400,000. l
= 350,000. i
@ 300,000. : ) >
; i & Litho D
Z 250,000, j itho Demo| |
= 200,000. - ) W Etch Demo
= 150,000. i =
100.000. ‘U 'HIE
50,000. § r
0 [_ﬂh T T T T m T lj . T | — T —" | T “
S I & 2k 7 z o 43
S & £ 2 OO0 O SZ\% & ¢
hS o© <O O‘C\ ) v - O 5 (b\) QO
< N ) Q" & O Nl >
S 3 e &
v % e
0\}\ CJ\‘é
@ g Scroll down
Utiity for data —
‘ [ Tool Comparison Tables | ‘ __:l
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Revision Control

» Report software problems or suggestions to
teetool@sematech.org
— Your feedback is important

e Check that current revision of
software Is being used
— Download from ISMI public website

* The Application Guide TEE Tool will be revised
as S23 is revised

\n
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Questions? Comments?

Thank you for your participation!
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ISMI SEMI S23 Total Equivalent Energy (TEE) Reporting Tool

« The ISMI SEMI S23 Total Equivalent Energy (TEE) Reporting Tool is a software
utility created by ISMI, Inc. in order to assist the semiconductor supplier and user
community in assessing and converting various semiconductor manufacturing
equipment utility consumption rates into equivalent annual electrical energy usage
(i.e., kilowatt hours per year) by multiplying specific utility consumption rates—
m3/hour, liter/minute, etc.—by S23-defined per utility conversion factors (energy
conversion factors or ECFs). The data gathered and calculations made are based
on the SEMI S23 energy efficiency and road mapping guideline.

« The TEE Reporting Tool is included in this training package for your company’s
(“User”) use. To install and/or use the ISMI SEMI S23 Total Equivalent Energy
(TEE) Reporting Tool, User must accept and agree to adhere to ISMI's Software
License Agreement in the README file included on the enclosed CD. Thereunder,
User is licensed solely for Internal Use of the TEE Reporting Tool. Other
restrictions apply. Title to the TEE Reporting Tool remains with ISMI and no title is
transferred to User.

e ISMI FURNISHES THE PRODUCT "AS IS" AND WITHOUT ANY EXPRESS OR
IMPLIED WARRANTY OF ANY KIND AND EXPRESSLY DISCLAIMS ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
USER EXPRESSLY AGREES THAT ISMI WILL HAVE NO LIABILITY WITH RESPECT
TO ANY FAILURE OF THE PRODUCT. USER ACKNOWLEDGES THAT THE
PRODUCT MAY CONTAIN ERRORS AND THAT SOME ERRORS CANNOT BE
CORRECTED. ISMI WILL NOT BE LIABLE FOR ANY LOSS OF PROFIT, LOSS OF
USE, INTERUPTION OF BUSINESS, DIRECT, INCIDENTAL, CONSEQUENTIAL OR
SPECIAL DAMAGES ARISING HEREUNDER.

/psemr
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