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process data logging ...
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Outline

* Instead we want ...

* Process Data Log System
— User experience
— Staff interface
— Behind the scene

« Outlook
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We want ...

Automatic link between tool usage and log data
Users to have concurrent access to log data

Easy configurable fields for different tools

Users to be reminded of entering and saving log data
Users to be limited to edit/save their own data
Different input field formats (numbers, text, lists, ...)
Possibility to charge for expensive materials based on consumption
Etc...
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User experience
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User experience

» Login screen (existing LabManager)

LabManager for DTU Nanolab (Bld. 346/347) Present Project Techmical University - [JT]
(me F'age) (Use equipmem} (Favoumes) (Changestams) (Drdemnes) (Ed\t Proﬁle) (Lammiser) Process Develop —
Use Equipment
Equipment [Algner: MAG - 2 | L7

Favourites DCH (an) Last Used Most popular (DCH) Ready Again (DCH)

Important info - prior to using Aligner: MAG - 2
Caren ot W

State changes since last usage

Changed Headline
2019-06-04 14:23 Lamp life exceeded

2018-11-15 11:56 Needs a new lamp
Date of authorization 2013-03-06
User manual Manual for Aligner. MAG - 2 (Updated: 2019-02-08)

Please note! The manual has been updated since last usage and must be read

Start to use

A flexible equipment process datalog and sample tracking system
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User experience

 After login: Process data log appears automatically ...

LabManager for [ LabManager for DTU Nanolab (Bld. 346/347) Present Project Teenical universiy - [JT(J
lmePage\ (Use equlpmenﬂ @ (Favourites) C (ant Page) (Use equipment) (Favoun‘tes) (Cnangeslams) B (Ordeﬂines) (Edit F'mﬁle) (Lamm.:er) Process Develop |

Use Equipment

You can use the equipment. Remember to press stop, when you are done - and to fill out the logbook.

Equipment \A.'#gnef.‘ MAG -2

T pp— Shows log data for
| Previousproces og ey previous use of tool

Usage ID Start date User/ line Tracking ID Substrate Resist  Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
- L Operator

before [list+] [list+] [list+] [um] [list+] [list] [list] [mW/cm2] [s] [mJ/ 1
Current status 322193 2019-06-1215:54:46 denho~ 1 SQ01 Si AZMIR 701 1.5 DP, Window Hard Usedasis i 18 108

2 5002 Si AZMIR 701 15 DP, Window Hard Usedasis 1" 18 198
State changes since last usage

3 sQo3 Si AZMIRT01 15 DP, Window Hard Usedasis " 18 198

4 5004 Si AZMIRT701 15 DP, Window Hard Usedasis " 18 198

5 SQ05 Si AZMIRTOT1 1.5 DP, Window Hard Usedasis n 18 198

6 3006 Si AZMIR 701 15 DP, Window Hard Usedasis " 18 198

Changs oot Fm s show B ot [ Input for current use

Usage ID Start date User/ line Tracking ID Substrate Resist  Thickness Mask Exp. type Lamp setting Intensity  Time Dose Comme
Operator
323209 Dbefore [list+] [list+] [list+] [um] [list+] [list] [list] [mW/cm2] [s] [mi/cm2] i

[| 2019-06-1214541:35jenans 1 | [ I I[ I I[ Il ] Il |

show list to Copy from | Copy last line | Copy your previous entry (all lines)

Date of authorization 2015-05-06
User manual Manual for Aligner: MAG - 2 (Updated: 2013-02-08)

Please note! The manual has been updated since last usage and must be read
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User experience

» Ready for input. Start time, user and project already set.

IV P — L oas PR T leb snig mac sm Ao i S p— YT TR
E Edit entry:
| |Change project: |Process Develop | Show Extra fields []
ui Usage ID Start date :.)Ise:{‘t line Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
1 323209 before P [list+] [list+] [list+] [pm] [list+] [list] [list] [mw/fecm2] [s] [mi/cm2] [text]

oL

E] 2019-06-12 16:41:35 jehani- 1 | | | | | | | | | | | |

B (so

show list to Copy from | Copy last line | Copy your previous entry {(all lines)

Usage ID Start date User/ line Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
Operator
323209 before [list+] [list+] [list+] [pm] [list+] [list] [list] [mw/cm2] [s] [m1/cm2] [text]

2019-06-12 16:4135 jehan- 1 \ ] | I |

User manual

Manual for Aligner: MAG - 2 (Updated: 2015-02-08)

Please note! The manual has been updated since last usage and must be read.

Goto
—UTETTTE TT5E TEEas a New Tamp r
Date of authorization 2015-05-06

DTU Nanolab
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User experience

Data entered
New line added

» User entering data: Now or after use.

—— |Edit entry:

—— |[Change project: |Process Develop | Show Extra fields []
Use | Usage ID Start date Userf line Tracking ID Substrate Resist Thickness Mask . i i Time Dose Comments |
—_— Operator
Eat 323209 before [list+] [list+] [list+] [um] [list+] [list] 1 [mwWw/cm2] [s] [m1/cm2] [text]

- 1| | [siysioz ] [az 5214€][1.5 |[bonding pads |[Hard  |[Usedasis | [11 |[12 ||132 o

2018-06-12 16:41:35 jehan/-

- 2| | || | | o I || I | o ]

Show Exira fields E
Usage ID Start date User/ line Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
Operator
323209 before [list+] [list+] [list+] [um] [list+] [list] [list] [mw/cm2] [s] [m1/ecm2] [text]
2019-06-12 16:41:35 jehan- 1 | [l ] | I Il I Il ] ] Il | O
Goto
20T8-11-15 1196 TNEEds a new 1amp. r
Date of authorization 2013-03-08
User manual Manual for Aligner: MAG - 2 (Updated: 2013-02-08)

Please note! The manual has been updated since last usage and must be read.
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User experience

 Full process log available. Only users own data editable. Possible to download as csv-file.

. ., I3 §o
Edit entry: e LabManager for DTU Nanolab (Bld. 346/347) 7 | [Logout | Techmical niversity - [JT[J
H —— of Denmark g g
Change proiect: o= (Front Page) (Use equlpment) (Favoumes) (Change S‘latus) (Elooklng) (Orderllnes) (Edlt F'roﬁ\e) (Lab% EXpO rt tO CSV fl I e Help jehan i
Machine Process log for VI EE G2 Download log
D T BT showing 3242-3251 of 3264 entries, pr. page. Goto page: 1 2... 326
Usage ID Start date gf:z:ilnr line Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
before [list+] [list+] [list+] [pm] [list+] [list] [list] [mw/cm2] [s] [mI/cm2] [text]
20100612 | | & | || I | | | | | | | N | || |
322796 2019-06-07 14:00:41 ahkul- 1 SDO07062019 Borofloat AZnLOF 2020 2 SDX 20-10-17 - Chromium Hard Usedasis 1 11 121 Four wafers processed
322812 2019-06-07 14:56:10 shasw- 1 Process US  Si/Si02 AZ 5214E 42 Flood-E Usedasis 1 18 198 Flood exposure forimage reversal
322828 2019-06-07 16:33:00 jesyupl- 1 Si SU-8 2035 17 Usedasis il 2 253
13 Process Lo-g 323012 2019-06-11 13:28:58 nicobel- 1 nLOFtest Si AZ nLOF 2020 2 Mask 1 Pt Pattern Hard Ignited " 10.2 122 for temescal
2 nLOFtest i AZnLOF 2020 2 Mask 1Pt Pattern Hard Ignited 1 102 1122 for temescal
3 nLOFtest Si AZnLOF 2020 2 Mask 1Pt Pattern Hard lgnited 1 102 1122 for temescal
4 nLOFtest i AZnLOF 2020 4 Mask 1Pt Pattern Hard lgnited 1 20 220 for temescal
5 nLOFtest Si AZnLOF 2020 4 Mask 1Pt Pattern Hard lgnited 1 20 220 for temescal
i nLOFtest i AZnLOF 2020 4 Mask 1Pt Pattern Hard lgnited il 20 220 for temescal
323116 2019-06-12 10:11:36 r;r!(r:z" 1 Sirsioz2 AZ n-Lof 2020 2 lgnited il 102 122
2 i AZMIRYOT 1.5 lgnited il 172 189.2
323134 2019-06-12 11:44:06 azzul- 1 bond alignment
323143 2019-06-12 12:49:59 erilan/- 1 i AZMIRYOT 1.5 Hard lgnited il 172 189.2 *x6
3237 2019-06-12 14:16:32 shasw- 1 Process UG Si/Si02 AZnLOF 2020 4 Mask LGOLD Hard Used asis il 185 170.5
323193 2019-06-12 15:54:46 denho/- 1 5001 i AZMIRTO1 1.5 DF, Window Hard Usedasis 1 18 198
2 5002 Si AZMIRTO1 1.5 DF, Window Hard Usedasis 1 18 198
3 5003 i AZMIRTO1 1.5 DF, Window Hard Usedasis 1 18 198
4 3004 i AZMIRTOT 1.5 DF, Window Hard Usedasis il 18 198
5 5005 i AZMIRYOT 1.5 DF, Window Hard Usedasis il 18 198
6  SQ06 i AZMIRTOT 1.5 DF, Window Hard Usedasis il 18 198
m 2019-06-12 16:41:35 jehani- 1 Sirsio2 AZ 5214E 15 ponding pads Hard Usedasis 1 12 132
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Searches

» Search/filtering possible in Process log table

Machine Process log for AT ML Download log as csvfile | Help on Processlog

@ R CeyeTr <howing 3242-3251 of 3251 entries. pr page. Goto page + 1 2. 326

Filtering fields

Four wafers processed

Flood exposure forimage reversal

Usage ID Start date ﬁ::;hr line Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
before [list+] [list+ + [um] [list] [list] [mW/ecm2] [s] [m3/cm2] [text]
LGy, 20190612 | | & | | 1€ | || | | | | | | | | |
322796 2019-06-07 14:00:41 ahkui- 1 SDO07062019 Borofloal . QRS0 SR 2U-10-17 - Chromium Hard Used as is 11 1 121
322812  2015.06-07 14:56:10 shasvl- 1 Process U5 BilsSin2 AL B214K 42 Flood-E Usedasis 11 18 198
SR AO10-F-y" b 00 e n i 520 o ag
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Searches

« Sample tracking across different tools for projects possible

LabManager for DTU Nanolab (Bld. 346/347) Present Project
Process Develop

Sample Tracking in Process logs

Search project: DTU Nanolab QU201602:

Search Date interval: |3017.01-18  fto|2019-06-12

Search Tracking ID:

Wildcards: _ and % l:l OoR I:l
Track all

full log entries |

Techmical University
of Denmark

me

Tracking log for
Project 'DTU Nanolab QU20160228"; Tracking ID =" OR Tracking ID = "; User =" from 2017-01-18 to 2019-06-12

w (click each line to toggle view on/off)

1 - Tool: Spin Coater: Gamma UV on 2017-01-18 09:58:14 uid= 246159

Usage ID Start date User/ line Tracking ID Recipe Wafers Comments
Operator
before [list+] [list+] [#1 [text]
B0 20170118095814 chou- 1 Ricood 2410-DCH 100mm nLOF 2020 1 5um 1
2 Ricbo1 2621-dc 6
3 0400 100mm Caoter clean 1

2 - Tool: Aligner: MA6 - 2 on 2017-01-18 10:46:54 uid= 246172

Usage ID Start date User/ line Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
Operator
before [list+] [list+] [list+] [um] [list+] [list] [list] [mw/cm2] [s] [mI/cm2] [text]
m 2017-01-18 10:46:54 choul 1 Ricb01 8i AZ nLOF 2020 2 hydrophobic Hard Usedas is 13 8 104

3 - Tool: Developer: TMAH UV-lithography on 2017-01-18 10:56:45 uid= 246175

Usage ID Start date user/ line Tracking ID Resist Thickness Recipe 1 Recipe 2 Wafers Comment
Operator
before [list+] [list+] [um] [list+] [list+] [#] [text]
m 2017-01-18 10:56:45 choul~ 1 Ricb01 AZnLOF 2020 2 3010 - 150mm 60s peb@110C - SP 60 5 6

4 - Tool: Optical Profiler (Sensofar) on 2017-01-18 13:09:32 vid= 246197

Usage ID Start date uUser/ line Tracking ID No data logging required
Operator
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Staff interface to set-up

« Individual configurable for each tool
» Free choice of parameter name and type

—_—|— LabManager for DTU Nanolab (Bld. 346/347) Present Project D | [Logout | Techmical university - [JT(J
— | — H — of Denmark -—
— - Process Develop Help || jehan -
Machine Process parameters for [[ATG A | 1
Delete item by deleting the 'parameter’ field. If the item is not removed it is because there already exist log-entries with this parameter filled in.
id 390 391 392 1085 393 397 394 395 396 10284
parameter Substrate Resist Thickness Mask \Exp type | |L_amp setting | Intensity |'I'ime | |Dose |
showorder 599 | [0 | [0 | [o__| oo ] k] [ ] o | [
unit [ | [lst+ | [lst+ | [pm | [list+ | st | [list | [mwi/cm2 | [s | [calc m3fem2 |
erequired [ | far o] A ] A v] L~ L] [Al_v] (Al v] Al
title | | | | | | |Resist thickness | ‘ ‘ ‘Exposure type | | | |Lamp intensity (channel 2) | |Exposure time | |Math.round[c[394]*c[395]*100){100 | | |
list items Borofloa| |2z ~ Flood- A Ignited
Quartz 4562 Hard Switched
5i LEZ Low off
5i02 5214E Vac w Used as
< > LZ < > is
reset Save
this is how it will look:
Machine Process log for [T A1 U
Start date Close date User/ line noProcessingDone Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
Operator [text] [list+] [list+] [list+] [pm] [list+] [list] [list] [mW/ecm2] [s]1 [calc m3/cm2] [text]
2014-01-01 10:00:00 jehani 1 [cexc | [ist | st | st | [ass | [ist | [rist | Mist | [s36 | [454 | [832 | [cext

17 June 2019 DTU Nanolab
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Staff interface to set-up

* Types (unit):

—_—|— LabManager for DTU Nanolab (Bld. 346/347) Present Project D | [Logout | Techmical university - [JT(J
— | — H — of Denmark -—
— | | - Process Develop Help jehan pr—_
Machine Process parameters for [[ATG A | 1
Delete item by deleting the 'parameter’ field. If the item is not removed it is because there already exist log-entries with this parameter filled in.
id 390 ieh| 392 1085 393 397 394 395 396 10284
parameter Substrate Resist Thickness Mask \Exp type | |L_amp setting | Intensity |'I'ime | |Dose |
showorder 599 | [0 | [0 | [o__| oo ] k] [ ] o | o
unit [ | [lst+ | [lst+ | [pm | [list+ | st | [list | [mwi/cm2 | [s [calc m3fem2 |
isreauieed [ U] [l o] [l o] (Al -] N T N i ]
title | | | | | | |Resist thickness | ‘ ‘ ‘Exposure type | | | |Lamp intensity (channel 2) | |Exposure time | |Math.round[c[394]*c[395]*100){100 | | |
list items Borofloa| |2z ~ Flood- A Ignited
Quartz 4562 Hard Switched
5i AZ Low off
5i02 5214E Vac w Used as
<> Az <> is
reset Save
this is how it will look:
Machine Process log for [T A1 U
Start date Close date User/ line noProcessingDone Tracking ID Substrate Resist Thickness Mask Exp. type Lamp setting Intensity Time Dose Comments
Operator [text] [list+] [list+] [list+] [pm] [list+] [list] [list] [mW/ecm2] [s]1 [calc m3/cm2] [text]
2014-01-01 10:00:00 jehani 1 [cexc | [ist | st | st | [ass | [ist | [rist | Mist | [s36 | [454 | [832 | [cext
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Staff interface to set-up

* Types (unit):

Number: entered with their used unit: e.g. nm, Watt, mbar, ...
— Text: multiline text fields

— List+: Dropdown fields

Calc: calculated field based on data from previous line entry or current

== LabManager for DTU Nanolab (Bld. 346/347) Present Project > [ Logaut | Techmical University [JT
— H — —
— | |- Process Develop Help jehan g
Machine Process parameters for [SUAULTEA LS
Delete item by deleting the ‘parametey/” field. he MJ'eanoved it is because there already exist log-entries with this parameter filled in. /\ /\
T
id 390 91 2 1085 393 397 394 395 39/ 1084
p [ | [substrate |/ [Resist Thickness Mask [Exp. type | [Lamp setting | [intensity [fime | Iyose |
showorder Joggs | |10 f [0 [/[[30) ] 40 | so ] o | o | o | Jeo |
| Y f
unit [ | [list+ [list+ | | [pm | [list+ | st | [list | [mw/em2 | [s | [calc m3jem2 |
wrequired -] [n_]| [a_] | [a1]] ] L W] [ A
title | | | | | | |Resi thickness | \ \ \Exposure type | | | |Lamp intensity (channel 2) | |Exposure fime | |Math.round(c[394]*c 95]%100)/10 | | |
list items Borofl az " Fload- A Ignited
Quartz 4562 Hard Switched
5i LZ Low off
sioz \5214E o Vac w Used as
<> 2 <> is
N /
e N——" SN——" SN——" SN——"
this is how it will look:
Machine Process log for AT NS [ LGRS
Start date Close date User/ line noProcessingDone Tracking ID Substfate Resist Thickness sk Exp. type Lamp setting Intensity Time Dose ments \
Operator [text] [list+] [list+1 [list+] [um] [list+] [list] [list] [mW/cm2] [s] [calc m1/cm2] [teit]
2014-01-01 10:00:00 jehan/ 1 [cexc | [ist | st S ] Mist N [4ds | ist | [list | Mst I EE | [as4 832 ext 1/
Save&Close
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Behind the scenes s
: * Linux
* LAMP server running DTU Nanolab LabManager system . Apache
* Process data log is an add-on to existing database . MySQL
* Requires only three tables in database: . PHP

Tool parameters

Process log lines

Logline_id | Line | Usage_id

17 1 3456 101 43 Substrate  list+ 10
18 2 3456 102 43 Resist list 20
19 1 4356 103 43 Thickness um 30
% 104 56 Recipe text

PIOCE 00 DAIA

) ogline 10 Parameter Id 00 data

3007 17 101 Si/Si02

3008 17 102 AZ 5214E

3009 17 103 1.5

3010 19 104 Ti/Au

17 June 2019 DTU Nanolab A flexible equipment process datalog and sample tracking system
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Outlook

« Automatic logging of data for tools
— implemented on one tool where it works fine
« Alarm (e-mail) when a calculated field reach zero.

— Can as an example be used for chemical baths when they need to be
changed.

« We have ideas for more features, but not the time to implement ®

17 June 2019 DTU Nanolab A flexible equipment process datalog and sample tracking system
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