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ISMI S23 Application Guide overviewISMI S23 Application Guide overview
• 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 ExcelTM

• Application Guide is published on SEMATECH public 
website or available on request: 
– www.sematech.org: TTID # 06094783B-ENG
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ISMI S23 Application Guide Section I: 
Selecting and Using Measurement Instruments to 
Conserve Resources

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

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

2. Conservation practices 
• Understanding and applying 

recommendations
– By major facility system
– By parameter affecting system efficiency
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Introduction – TEE ToolIntroduction – TEE Tool
• TEE Tool is a powerful ExcelTM

based application
• 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 ExcelTM spreadsheet
– Data can be used in other applications
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TEE Tool Benefits for Equipment and Device 
Manufacturers
TEE Tool Benefits for Equipment and Device 
Manufacturers
• Rapid calculation of Total Equivalent Energy
• Ability to compare up to 4 tools, 

graphically
• Aids in developing energy reduction 

improvement roadmaps
• Determine impact of utility flow changes on 

operating cost
• Assess operational cost impacts of component 

selections
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TEE Tool – Key FeaturesTEE Tool – Key Features
• Default SEMI S23 Energy Conversion factors 

(ECFs)
– Added Hot UPW, High Pressure CDA
– Ability to create and assess alternate ECFs

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

• S23 “processing” & “idle” tool modes
• Process Tool = summation of its Components

– User defines Components and Tools

• Results can be graphed or exported to ExcelTM

TEE Tool enables users to easily assess 
and report total operational cost impacts 
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click: TEE Report click: Tool Comparisonclick: TEE Tool Home click: Energy 
Conversion Factors

Create new ECF Set 
or Select Existing 

Set
Compare 

Components 
within a 

Single Tool

Compare up 
to 4 Tools

Export a Tool Report to 
Worksheet or Print 
Directly from Tool

Create a Tool

Create a Component

Import Tool from File

Edit Tools/Components

Tool Report Distribution

click: Tool Editor

Tool Editor Edit Test Data Component Editor

Create a Component

Edit a Component

Save as New Component

Delete a ComponentAdd or Remove a Component

Delete a Tool

Edit a Tool

Create a Tool

New Tool Wizard

Component Creator

View Tool Report

click: Begin

Enable Macros

Load and Open File

Receive File on CD from
SEMATECH

TEE Tool 
flow diagram
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What You Need to Get StartedWhat You Need to Get Started

• 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 ExcelTM:  2003 or later 
– TEE Tool might be unstable with earlier versions

• Known issues with Excel 2000
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Opening & Saving the TEE Tool fileOpening & Saving the TEE Tool file

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

Hint: Save to new file name after opening 1st time
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From TEE Tool Home
- Create/Edit tools or components
- View/Export tool report

From TEE Tool Home
- Create/Edit tools or components
- View/Export tool report
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Clicking on Create a New Tool opens “New Tool Wizard”
- Progress through steps 1-4 by clicking Next

Clicking on Create a New Tool opens “New Tool Wizard”
- Progress through steps 1-4 by clicking Next
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Create a New Tool: Step 2
- Tool Information Page
- Fill in required fields (required)

Create a New Tool: Step 2
- Tool Information Page
- Fill in required fields (required)



SEMI S23 STEP July 17, 2007
13

Create a New Tool: Step 3 - Component Selection
- Click on Add / Remove / Create

Create a New Tool: Step 3 - Component Selection
- Click on Add / Remove / Create
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Click on Component Creator
- Use pull down menus for units
- Enter data (gaseous in “standard conditions”)

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

Hint:  Save Changes to an existing component, or 
Save Changes to a New Component
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Click on Tool Editor tab
- Create / Delete Tool
- Edit Test Data (“Save Data” after change)
- View Tool Report or Tool / Component Energy

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

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”)

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”)
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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)

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)
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Click on Create New ECF set (see prior slide)
- User defined values may be inputted and saved with 

a unique name
- May use ECF calculation worksheets (SI or IPS) after 
closing TEE Tool

Click on Create New ECF set (see prior slide)
- User defined values may be inputted and saved with 

a unique name
- May use ECF calculation worksheets (SI or IPS) after 
closing TEE Tool
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Obtaining TEE Tool ResultsObtaining 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 

pulldown menu
– Export to Worksheet or Print Report
– S23 Equipment Energy Report!
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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

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

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)

Multi-Tool Report Exported to Worksheet
Click on Export a Tool Set
Click on Add Tool, then Create Report (page bottom)
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Example of Tool Data Exported to an Excel™ Worksheet
Includes ALL Components Associated with the Tool
Example of Tool Data Exported to an Excel™ Worksheet
Includes ALL Components Associated with the Tool

Note:

Heat burden = Real power 
(–) heat removed by 
exhaust (–) heat removed 
by cooling water

Heat burden must be 
removed by the cleanroom 
air conditioning system

Use the exported 
spreadsheet file as  
S23 Tool Report!
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Multi-Tool Cover Sheet for Tool Data Exported to WorksheetMulti-Tool Cover Sheet for Tool Data Exported to Worksheet
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The Tool Comparison tab
- Select up to 4 tools for comparison (pulldown menu)
- Bar graph appears; data populates below graph

The Tool Comparison tab
- Select up to 4 tools for comparison (pulldown menu)
- Bar graph appears; data populates below graph

Scroll down 
for data
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Revision ControlRevision Control

• Report software problems or suggestions to 
teetool@sematech.org
– Your feedback is important

• 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
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ISMI SEMI S23 Total Equivalent Energy (TEE) Reporting ToolISMI 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. 

• 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.


