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Fab Challenges in Energy 

Reduction 
Å Rapid changes in fab loading make it difficult to stay optimized for 

energy efficiency 

Å Operating well below design capacity usually results in poor efficiency 

CAPACITY UTILIZATION RATES
(chip production/manufacturing capacity, in %)
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W.W. Front End Utilization

W.W. Test Utilization

W.W.Assembly Utilization

Chart Source:  Industry Pulse, VLSI Research Chart Source:  Source: Cascadia Region Green Building Council, "Heat Recovery 

Chillers" R. Scott Rushing and Eric Vander Mey, 

http://www.cascadiagbc.org/resources/events-flyers/EG06 Heat Recovery-Rushing-VanderMey.pdf
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Facilities E-Reduction 

Challenges 

ÅProcess and production liability far outweighs potential 

energy savings 

Example: 

ÅApproach: increase temperature and humidity tolerances 

to reduce HVAC energy requirement 

for tight process control 

ÅPotential annual cost savings  

$100-250k USD per fab 

ÅProcess impact: stepper and 

scanner focus and alignment 

issues, critical dimension control 
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Equipment E-Reduction 

Challenges 

ÅProcess stability and uptime conflicts with 

energy reduction 

Example: 

ÅApproach: reduce chamber heating 

during tool idle periods 

ÅPotential annual cost savings $5k USD 

savings per tool 

ÅProcess impact: chamber deposition 

peeling and flaking requiring wet cleans 

and significant down time 
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Energy Pareto Chart for CVD 

Processes 
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Back in 2000, there was no change from idle to process  

except in RF 
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Vacuum Pump Speed Control 

Results 

ÅIdle mode power could be further 

reduced depending on process. 

ÅNitrogen purge reduction can be 

reduced an additional 71% if the 

process allows. 

Vacuum Pump Nitrogen Flow Comparison
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#EventID Severity Source CreationTimeText

3420 147464 AT/LL 56:18.6 Wafer transfer info -  LL Vent finished

3362 147464 AT/LL/LeftDoor56:20.5 Wafer transfer info - Door Opened

3362 147464 AT/LL/RightDoor56:20.6 Wafer transfer info - Door Opened

204 147464 AT/System/Sequencer56:25.2 Wafer CB:15 moved from FIC_1_1 to LL_1_1

204 147464 AT/System/Sequencer56:25.2 Wafer CB:16 moved from FIC_2_1 to LL_1_2

37 147464 AT/System 56:25.2 System/Sequencer.LL_Slot 1_XferCount changed from  244855  to  244856 

204 147464 AT/System/Sequencer56:31.0 Wafer CB:13 moved from LL_2_1 to FIC_1_1

204 147464 AT/System/Sequencer56:31.0 Wafer CB:14 moved from LL_2_2 to FIC_2_1

3362 147464 AT/LL/LeftDoor56:31.9 Wafer transfer info - Door Closed

3361 147464 AT/Buffer/SlitCHB56:33.3 Wafer transfer info - Slit Opened

3362 147464 AT/LL/RightDoor56:33.3 Wafer transfer info - Door Closed

3417 147464 AT/LL 56:33.4 Wafer transfer info - Start pump down LL

204 147464 AT/System/Sequencer56:35.0 Wafer CB:13 moved from FIC_1_1 to COOL_STN_1_1

37 147464 AT/System 56:35.0 System/Sequencer.COOL_STN_Slot 1_XferCount changed from  158143  to  158144 

37 147464 AT/System 56:35.0 System/Sequencer.COOL_STN_Slot 1_SoFarCount changed from  159210  to  159211 

37 147464 AT/System 56:35.0 System/Sequencer.COOL_STN_Slot 1_CleanOnLoad_SoFarCount changed from  158067  to  158068 

58 147464 AT/COOL_STN56:35.0 Slot1 Process recipe  cool-22  started.

229 147464 AT/COOL_STN56:35.0 Recipe step 1 started

204 147464 AT/System/Sequencer56:35.3 Wafer CB:14 moved from FIC_2_1 to COOL_STN_4_1

37 147464 AT/System 56:35.4 System/Sequencer.COOL_STN_Slot 4_XferCount changed from  148089  to  148090 

37 147464 AT/System 56:35.4 System/Sequencer.COOL_STN_Slot 4_SoFarCount changed from  149154  to  149155 

37 147464 AT/System 56:35.4 System/Sequencer.COOL_STN_Slot 4_CleanOnLoad_SoFarCount changed from  148011  to  148012 

58 147464 AT/COOL_STN56:35.4 Slot4 Process recipe  cool-22  started.

229 147464 AT/COOL_STN56:35.4 Recipe step 1 started

3446 147464 AT/Buffer/WaferDetect56:42.5 Chamber B vacuum robot wafer detect data updated

204 147464 AT/System/Sequencer56:42.6 Wafer CA:21 moved from CHB_1_1 to Buffer_1_1

204 147464 AT/System/Sequencer56:42.6 Wafer CA:22 moved from CHB_1_2 to Buffer_1_2

37 147464 AT/System 56:42.6 System/Sequencer.Buffer_Slot 1_XferCount changed from  489224  to  489225 

3446 147464 AT/Buffer/WaferDetect56:42.9 Chamber B vacuum robot wafer detect data updated

3361 147464 AT/Buffer/SlitCHB56:43.2 Wafer transfer info - Slit Closed

37 147464 AT/System 56:43.3 CHB/Side1/HighFreqRF.cFwdPwrDeviationTmo changed from  5 s  to  10 s 

37 147464 AT/System 56:43.3 CHB/Side2/HighFreqRF.cFwdPwrDeviationTmo changed from  5 s  to  10 s 

229 147464 AT/CHB 56:44.2 Recipe step 1 started

3418 147464 AT/LL 56:46.2 Wafer transfer info - LL pump down finished

230 147464 AT/CHB 56:47.2 Recipe step 1 completed

229 147464 AT/CHB 56:47.5 Recipe step 2 started

230 147464 AT/CHB 56:47.5 Recipe step 2 completed

229 147464 AT/CHB 56:47.5 Recipe step 3 started

3361 147464 AT/Buffer/SlitLL56:47.9 Wafer transfer info - Slit Opened

289 147464 AT/System/Sequencer56:50.0 Cassette A Wafer 24 Started

204 147464 AT/System/Sequencer56:50.0 Wafer CA:24 moved from CASS_A_24_1 to COOL_STN_7_1

37 147464 AT/System 56:50.0 System/Sequencer.COOL_STN_Slot 7_XferCount changed from  233368  to  233369 

230 147464 AT/CHB 56:50.5 Recipe step 3 completed

3380 147463 AT/CHB/Side1/HighFreqRF56:55.8 RF is ON

3380 147463 AT/CHB/Side2/HighFreqRF56:55.8 RF is ON

Wafer Event Analysis ï Raw Tool 

Log Data 
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Summed 

Duration Percent

Event 

Duration

Clean 12:03:58 38% 1-6 min

Idle 15:57:08 50% 12s-10min

Process 3:39:52 12% 1.5-2 min

Total 31:40:58 100%
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2009 Projects Relating to Energy Reduction 

ÅResource Conservation 
ïFab Energy and Utility Calculator 

ïEnergy Star Compatible LEED EB Database 

ïAlternative/Renewable Energy for Fabs Feasibility Study 

ïHeat Exhaust Recycling Benchmark and Cost Benefit Analysis 

ïOn-board Total Equivalent Energy (TEE) for Process Equipment 

ïSEMI S23 Application Guide and TEE tool Revisions 

ïVacuum Pump Speed Control Demonstration 

ÅTechnology Development 
ïFeasibility of Recycle and Reclaim of Fab and Assembly/Test 

Process Wastewater 

ïFeasibility of Treating and Abatement Solvent-corrosive Mixtures 

ïSupplier Leadership Workshops on Energy Reduction 
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Gas Flow Control 

Chamber 

Pump 

Throttling/Isolation/ 

Pres Meas 

Phase 1 Test Fixture 


