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FIG.2

stepl: {
command: #zetOnline
parameters: {
title: 'PM Offline'
description: 'Process chamber state offline to prevent waferflow into the PM after this macro step.
This ensures that users do not inadvertently process unintended wafers during the macro sequence.’
online: faise
continuelfFailed: true
startRequired: false

)
step2: (
command: #ioRequest
parameters: (
title: 'System Info’
description: 'Records the current values stored in the software Al parameters on the
PM/Diagnose/System Information Ul subpage. This information provides a snapshot of the tool state.'
ioPoints:
ioPoint1; "WaferSize'
joPoint2: 'CurrentWaferCount’
ioPoint3: "Total WaferCount'
ioPointd: 'TCPRFCurrentRFOnTime'
ioPoint5: "TCPRFTotalRFOnTime'
joPoint6: 'TCPRFTotalRFOnInHours'
ioPoint7: 'BiasRFCurrentRFOnTime'
ioPoint8: 'BiasRFTotalRFOnTime'
ioPoint9: 'BiasRFTotalRFOninHours'
ioPoint10: 'ProcessManometerZeroQffset!
ioPoint11: 'ElapsedRFTimeToClean’
joPoint12: 'ElapsedWaferCountToClean'
ioPoint13: 'mode’

continuelfFailed: true
startRequired: false

)
step3: {
command: #userinput
parameters: {
title: ‘Daily User Input’
description: 'This is the start of the Daily Process Module Qual macro sequence. The purpose is to
monitot key tool performance data and alert users when the tool has drifted out of control.’
requiredStep: '10' .
steps: {
stepl: (
description: "Enter User Name' :
helpText: 'Required Input in the comments column user fbll name for identification

and tracking purposes.’

step2: {
description: 'Enter the purpose for this test currently'
helpText: Tnput in the comments column a brief description of any relevant

hardware/process related information for this Process Module.!

)

continuelfFailed; tue
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FIG.2
stariRequired: false

stepd: {
command: #ioCheck
parameters: (
title: 'Chamber Temp Check’
description: 'Checks the current values stored in the software Al parameters on the
PM/Diagnose/10/System Heater Channels UT subpage and other temperature related software parameters vs. their
recommended setpoints.'
ioPoints: {
ioPointl: {
name: 'BiasElectrodeHousingTemperaturchMonitor_Al'
value: 60
tolerance:3

)

ioPoint2: (
name: 'ChamberFrontl.efiTemperatureMonitor_AT
value: 60
tolerance:5

)

ioPoint3: ( g
pame: 'ChamberFrontRightTemperatureMonitor AT
value: 60
tolerance:5

)

ioPoint4: {
name: "ChamberRearLefiTemperatureMonitor_AT
value: 60
tolerance:5

ioPoint5: (
name: 'ChamberRearRightTemperatureMonitor Al
value: 60
tolerance:S

)

ioPoint6: (
name: 'GasRingTemperatureMonitor_Al'
value: 60 ‘
tolerance:5

)
ioPoint7: (
name: "IhgottleValveTemperamreMonitor_AI'

vaiue: 60
tolerance:d

ioPoint8: (
name: ‘InnerESCTemperature_Al'
value; 60
tolerance:5

ioPoint: {
name: 'TCUMonitor_Al'
value: 20
tolerance:5
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FIG.2

i0Point10: {
name: 'QuterESCTemperature_AT'
value: 60
{olerance:5

)

continuelfFailed: false
startRequired: false

)

steps: (
command: #pumpDown
parameters; (

title: 'Chamber Pumpdown (0.5mT/5min/3x)'

description: ‘This macro executes a chamber pumpdown. The (0.5mT/5min/3x) notation refers to a
check for base pressure of 0.5mT, if this condition is not met there will be 2 2 minute delay prior to retry, with a total of
3 pumpdown attempts.'

limit: 0.5

delaytime: 5

retry: 3

continuelfFailed: true

startRequired; false

)
step6: {
command: #idle
parameters: {
title: 'Chamber idle’
description: 'Chamber is pumped down idle for 5 minutes.'
time: 5
continuelfFailed: true
startRequired: false

)
step7: {
command: #ioRequest
parameters: (
title: 'Pressure Information’
description: 'Records the current values stored in the software AI parameters on the
PM/Diagnose/I0/Manometer Raw Reading UI subpage and other pressure related software parameters,
ioPoiats: ( '
ioPoint!: 'ProcessManometer Al'
ioPoint2: 'ProcessManometerZeroOffset’
ioPoint3: 'ProcessManometerAdjustedPressute’
ioPoint4: 'ProcessManometer_RawAl'
ioPoints: 'ChamberPressureManometer_Al'
ioPoint6: 'ChamberManometer_RawAl'
ioPoint7: 'ForelinePressureManometer Al
ioPoint8: 'ChamberManometerReadingInTorr’
ioPointd: 'ChamberManometerZeroOffset’
ioPoint10: 'ChamberManometerAdjustedPressure’

continuelfFailed: true
startRequired: false
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step8: {
command: #leakback
parameters: (
title: 'Chamber Leakrate (1mT/5min/3x)’
description: 'Execntes a chamber leakrate check. The (1mT/5min/3x) notation refers to a check for
leakrate of 1mT/min, if this condition is not met there will be a 5 minute delay prior to retry, with a total of 3 leakrate
attempts.’
lirait: |
delaytime: 5
retry: 3
continuel{Failed: true
startRequired: false

)

)

step9: (
command; #pumpDown
parameters: (

title: ‘Chamber Pumpdown (0.5mT/5min/3x)’

description: *This macro executes a chamber pumpdown. The (0.5mT/5min/3x) notation refers to a
check for base pressure of 0.5mT, if this condition is not met there will be a 2 minute delay prior to retry, with a total of
3 pumpdown attemnpts.’

limit: 0.5

delaytime: 5

retry: 3

continuelfFailed: true

stariRequired; false

)

)
stepl0:
command: #vciProbe
parameters: {
title: "VCI No-Plasma V-Probe'
description: "This macro executes the VCI No-Plasma V-Probe test with spec checking.’
NumberSamples: 40 :
NumberSetpoints: 20
Samplelnterval: 125
setpt: {
setptl: §
setpt2: 10
setpt3: 15
setptd: 20
setpt5: 25
setptG: 30
setpt7: 35
setpt8: 40
setpt9: 43
setptl0: S0
setpt1l: 55
setptl2: 60
setptl3: 65
setptld: 70
setptl5: 75
setpt16: 80
setptl7: 0
setptl8: ¢
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FiG. 2
225 setptl9: 0
226 setpt20: 0
227 )
228 StabilizeTime: 5
229 continuelfFailed: true
230 startRequired: false
231 effectiveResistance: 0.385
232 eRTolerance: 57
233 rSquare: 0.995
234 )
235 )
236 stepll:(
237 command: #pumpDown
238 parameters: {
239 title: '‘Chamber Pumpdown (0,5mT/5min/3x)’
240 description: "This macro executes a chamber pumpdown. The (0.5mT/5min/3x} notation refers fo a

241 check for base pressure of 0.5mT, if this condition is not met there will be a 2 minute delay prior to retry, with a total of
242 3 pumpdown aitempts.'

243 limit: 0.5
244 delaytime: 5
245 retry: 3
246 continuelfFailed: true
247 startRequired: false
248 )
249 )
250 stepl2: (
251 command: #onePointGasCal
. 252 parameters: {
253 title: 'Gas Cal Gne Point 100%'
254 description; 'This macro executes the one point gas calibration for process gases at 100% of MFC full
255 scale, Bach gas setpoint is compared to actual flow with spec checking.’
256 gaslineArray: '000000000001"
257 setph: (
258 setptl: 100
259 setpt2: 100
2600 setpt3: 100
261 " setptd: 100
262 setpts: 100
263 setpt6: 100
264 : setpt7: 100
265 setpt&; 100
266 setpt9: 100
267 _ setpt10: 100
268 setpt11: 100
269 . setptl2; 100
270 )
271 toleranceList:(
272 Gasl:5
273 Gas2:5
274 Gas3:5
275 Gasd:2
276 Gas5:5
277 Gas6:5
278 Gas7:5
279 Gas8:5
280 (3ms9:3
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Gasl0:5
Gasll:5
Gasl2:5

continuelfFailed: true
startRequired: false

)

)
stepl3: (
command: #onePointGasCal
parameters: {
title: 'Gas Cal Cne Point 30%'
description: 'This macro executes the one point gas calibration for process gases at 30% of MFC full
scale. Each gas setpoint is compared to actual flow with spec checking.'
" gaslineArray; '111111111111
setpt: (
setptl: 30
setpt2: 30
setpt3: 30
setptd: 30
setpt5: 30
setptd: 30
setpt?: 30
setpt8: 30
setpt5: 30
setpt10: 30
setptil: 30
setpti2: 30

toleranceList:(
Gasl:5
Gas2:3
Gas3:5
Gasd:2
(Gas5:5
Gas6:5
Gas7:5
Gas8:5
Gas%:5
Gasi0:5
Gasl1:s
(Gasl2:5

continuelfFailed: true
startRequired: false

)

stepid: { R
command: #onePointGasCal

. parameters:
title: 'Gas Cal One Point at 10%’
description: "This macro executes the one point gas calibration for process gases at [0% of MFC full

scale. Each gas setpoint is compared to actual flow with spec checking.'
gaslineArray: ‘000100000601"

setpt: {
setptl: 10
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FIG. 2

337 setpt2: 10
338 setpt3: 10
339 setpt4: 10
340 setpts: 10
341 setpt6: 10
342 setpt7: 10
343 seipt8: 10
344 setpt9: 10
345 setpt10: 10

. 346 setptl1: 10
347 setpti2: 10
348 )
349 toleranceList:(
350 Gasl:5
35 Gas2:5
352 Gas3:5
353 Gasd:2
354 Gas5:5
355 Gas6:5
356 Gas7:5
357 Gasg:5
358 Gas9:5
359 Gast®:5
360 Gasl1:5
361 Gasl2:5
362 )
363 continuelfFailed: true
364 startRequired: false
365 )
366 )
367  stepls:(
368 command: #setOnline
369 paramneters: (
370 title: 'PM Online'
37 description: 'Process chamber state online to allow waferflow into the PM after this macro step. This
372  ensutes that users can routinely process wafers after the completion of the macro sequence,’
373 online: true
374 continuelfFailed: true
375 , startRequired: false
376 )
377 )
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FIG. 3

Tool ID: Generic
Chamber 1D: PM2
Macro Report:

Macro Result Summary:
Macro Completed Successiully
Macro time elapsed:0 day 1 hour 47 minute 12 second.

Step No. Stap Desciiption Type Status
1 PM Offline Auto Passed
2 System Info Auto Passead
3 Daily User Input Man Passed
4 Chamber Temp Check Auto Failed
5 Chamber Pumpdown {0.5mT/5min/3x) Auto Passed
6 Chamber idle Auto Passead
7 Pressure Information Auto Passed
8 Chamber Leakrate (1mT/5min/3x) Auto Passad
g9 Chamber Pumpdown {C.5mT/5min/3x) Auto Passed
10 VCI No-Plasma V-Probe Aulo Passed
11 Chamber Pumpdown {0.5mT/5min/3x) Auto Passed
12 Gas Cal One Point 70% Auto Passed
13 Chamber Pumpdown (0.5mT/5min/3x) Auto Passed
14 Gas Cal One Point Various Alto Failed
15 PM Orline Auto Passed

Macro Step1: PM Ofiline

Command: Take PM Offline
Stalus: Passed

Timestamp: 4/17/2003 6:28:4

Macro Step2: System Info

Command: 10 Point Reguest
Status: Passed

Timestamp: /1712003 6:25:4

1O Puints Data:

10 Points Value
BiasRFCurrentRFORTIime 12139.9
BiasRFTotalRFCGnlnHours 202,332
BiasRFTotalRFOaTime 121389
CurrentWaferCount . 11049
ElapsedRFTimeToClean 0
ElapsedWalerCountToClean . 0
maode Maintenance
ProcessManometerZeroOffsel -0,146484
TCPRFCurrentRFONnTime 20770.4
TCPRFTotaiRFOnlnHours 346,174
TCPRFTolaiRFOnTime 207704
TotalWaferCount 11049
WaferSize 200MM
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FIG. 3

Macro Step3: Daily User Input

Command: IMervention Required Command
Step1:Enter User Name

Commenis:RR

Status: Completad

Completion Time:4/17/2003 6:28:6
Step2:Enter the purpese for this test currently
Comments:

Status: Completed

Completion Time:4/17/2003 6:28:10

Status: Passed

Macro Step4: Chamber Temp Chack
Command: 1$ Peint Check
Stakes: Passed

Timestamp: 4/17/2003 6:28:10
1O Paints Data:

PCT/US2004/016414

10 Points Value Spec Value | Percent Error | Spec Tolerance
BiasElactrodeHousing TemperatureMonitor_Al 80.1 60 0% 5%
ChamberFrontLeftTemparatureMonitor _Al 60.1 60 0% 5%
ChamberFrontRightTemperatursMonitor_Al 60.1 60 0% 5%
ChamberRearLeftTemparatureMonitor _Al 60.1 80 0% 5%
ChamberRearRightTemperatureMonitor_Al 60.1 60 0% 5%
GasRIingTemperatureMonitor_Al 60.2 60 0% 5%
innerESCTemperature_Al 59.5062 60 1% 5%
QuterESCTemperatura_Al 60.0624 60 0% 5%
TCUMoniter_Al 18 20 5% 5%
ThrottleValveTemperatureMonitor_Al §0.1 60 0% 5%

Macro Step3:; Chamber Pumpdown (0.5mT/Smin/3x)
Command: Pump Dewn

Status: Passed

Timestamp: 4/17/2003 §:20:12
Chamber Presstire; 0.292969

Macre Step: Chamber idle

Command; {dle Delay

Status: Passad

Timestamp: 4/17/2003 6:33:12

Page G of 18
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Macro Step7: Pressure Information

FIG. 3

Cammand: 10 Point Request

Status: Passed

Timestamp: 4/17/2003 6:33:12

1 Paints Data:

PCTUS2004/016414

IO Points

Valus

ChamberManometsrAdjustedPressure

0

ChamberianometerReadinginTorr

0.0252969

GChamberManometerZaroOffset

-29.2969

ChambarManometar_RawAl

28,2069

ChamberPressureManomeler_Al

29.2969

ForelinePressureManometer_A!

29,2969

ProcassManometerAdjusiedPressive

0.292969

ProcessiManomelerZeroOffset

-0.146484

ProcessManometer_Al

0.438453

ProcessManometer_RawAl

43.9453

Macro Step8: Chamber Leakrate {(1mT/5min/3x}

Command: Leakback

Status: Passed

Timestamp: 4/17/2003 6:36:46

f.eakrata: 0.301339

Macro Step8: Chamber Pumpdown {0.5mT/Smin/3x)

Command: Pump Bown

Stalus: Passed

Timestamp: 4/17/2003 6:37:16

Chamber Pressure: 0.292963
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FIG. 3
Magro Stap10: VCI No-Plasma V-Probe
Command: VCIProbe
Status: Passed
Number Samplaes: 40
Number Setpaints: 20
Sample Interval: 125
Stabilizg Time: 5
Timastamp: 4/17/2003 6:40:10
Capacitance: 320
Slope: 4541.11
R Squared: 0.99998
Effactive Rasistance: 0.583536
Effectlve Rasistance Tolerance: 57%
Selpoint: VProbs VProbeSg Forward Reflacted
5 148.682 22106.2 4.89844 1.92969
10 213.398 45538.9 19,0937 3.97813
15 262,632 6B975.5 15.0664 6.21953
20 303.94 92379.8 20.1875 7.67422
25 338.35 114480 25.2047 7.27344
30 368.672 135919 30.2218 i}
35 396.548 167250 ~ 34.868 o
40 424.922 180559 39.7813 o
45 451.084 203477 44 9766 1]
50 475,723 228312 49.875 1)
58 499468 248468 55.1584 o]
60 521.587 272053 59.9094 0
65 542183 203962 64.7187 0
70 562.808 316752 60,825 0
75 583.242 340471 74.8125 o]
80 602.812 363383 79.8742 1]
0 0 0 i} 0
0 1) ] 0 1]
2 0 [i} 1} 0
a e o 0 +]
Macro Step11: Chamber Pumpdown {0.5mT/5min/3x)
Gommand: Pump Down
Status: Passed
Timestamp: 4/17/2003 6:40:40
Chamber Prassure: 0.282969
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Macro Step12: Gas Cal One Point 70%

FIG. 3

Command: One Palnt Gas Calibration

Status: Failed

PCT/US2004/016414

Error Text: One Point Gas Calibration Failed. Calibrallon out of error tolerance.

Gas Line: Gast

Gas Name:; CI2-200

TimeStamp: 4/17/200306:45:23

Tolerance Spec: 5%

Result: Within Tolerance

Rag Flow

Actual Flow

R Squared

Gal Point

Inv Volume

Belta

% Error

136.5

133.572

0.999948

178

98657.2

2.9279

2.14488

Gas Line: Gas2

Gas Name: HBr-500

TimeStamp: 4/17/200306:49:40

Tolerance Spec: 5%

Resull: Within Tolerance

Req Flow

Actual Flow

R Squared

Cal Point

Inv Volume

Delta

% Error

350

339.984

0.99997

141

96363

10.016

2.861471

Gas Line: Gas3

Gas Nama: CF4-200

TimeStamp: 4/17/200306:54:32

Tolerance Spec: 5%

Rasull: Within Tolerance

Req Flow

Actua! Flow

R Sguared

Cal Point

inv Volume

Delta

% Error

140

135.935

0.999957

178

96404.9

4.06541

2.90387

Gas Line: Gas4

Gas Name: 02-20

TimeStamp: 4/17/200306:59:15

Tolerance Spec: 2%

Rasult: Cut of Tolerance

Reg Flow

Actual Flow

R Squared

Cal Point

Inv Volume

Delta

% Error

14

13,7176

0.896471

177

95532.6

0.282428

201734

Gas Line: Gass

Gas Name; 02-200

TimeStamp: 4/17/200207:04:04

Tolerance Spec: 5%

Result: Within Tolaerance

Roq Flow

Actual Flow

R Squared

Cal Point

inv Volume

Della

% Error

140

137.088

0.959958

178

95583.5

2.91156

2,07968

Gas Line: Gas6

Gas Name: He-500

TimeStamp: 4/17/200307:08:09

Tolerance Spec: 5%

Result: Within Tolerance

Rag Flow

Agtual Flow

R Squared

Cal Point

Jav Volume

Delta

% Error

350

340.355

0.999868

141

96258

9.64511

2.75575

Gas Line: Gas7

Gas Name: SF6-200

TimeStamp: 4/17/200307:13.00

Tolerance Spec: 5%

Result: Within Tolarance

Req Flow

Actual Flow

R Sguared

Gal Point

Inv Volume

Della

% Error

140

136.284

0.999554

177

26158

3.71646

2.65461
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