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IITBNF is responsible only for maintaining and providing baseline
processes. If a baseline process is working, the tool is considered functional.
Development, modification, and optimization of individual user processes
are the sole responsibility of the respective users.
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Care shall be taken not to get burned by
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Heavy Object can cause muscle strain or back
injury. Use lifting aids & proper lifting

techniques when removing or replacing.
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and cut. Keep hands or feet away from moving
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Checklist and Precautions for Dry Pump

Checklist and precautions to be taken for Pfeiffer make Dry pump (A124H)
connected to I[CPRIE-Dia

SOP for Pfeiffer make Dry Pump:

1. Regular monitoring and Extra care need to be taken for the pump to avoid any
condensation inside the pump on the PCB boards.

2. The following are the checklist to be done on a regular basis by SO/operator
A. Pump is ON

B. Water flow is ON (it should be 4LPM on the chiller manifold)

C. N2 / CDA purge is ON (at ~ 1 bar)

Precautions to be taken

A. If the pump has to be turned OFF (planned or emergency shut down), follow
the below steps:
(1) Turn OFF the pump from software
(2) Wait for 1hr for the pump to cool down
(3) Turn OFF water from chiller manifold with the help from facility team
(4) Open the water connection - IN and OUT (push-fit connection)
(5) Flush the line using CDA. Procedure is as follows:
(a) Make sure water IN and water OUT valves in the chiller manifold is OFF
(b) Remove the pipes (inlet and outlet) from the push-fit
(c) Make CDA ready (CDA is available near every pump in the service corridor)
(d) Hold the Water OUT pipe in the bucket (to collect water which will be flushed
out of the pump)
(e) Insert the CDA pipe in Water IN pipe
(f) Pressurize CDA slowly to 2 bar
(g) Water will be drained through the water OUT pipe. After couple of mins, all
the water will be drained and air will be released

(h) Once no water is there in the water OUT pipe, close CDA. Keep the CDA



pipe to its original position
(i) Connect back the Water IN and Water OUT pipes to their original respective
valves.
(j) DO NOT turn ON the water valve in the chiller manifold
B. For restarting the pump
(1) Start the tool
(2) Switch ON the pump from software
(3) Once the pump is started, TURN ON water OUT and water IN valves in the
chiller manifold
(4) Check water flow on the Flow Meter in the Water OUT of the chiller manifold.
It should be 4 LPM
(5) Check the water flow value in the pump controller display. There should be no

alarm on the display



Checklist (Before starting the tool):

1.
2.

CDA Check, it should be ON. (At 6 bar), by default it is ON at 6 bar
The waterline should be ON. (It should be 4LPM on the chiller manifold) by default
itis ON - Pls refer

. Helium, PN2 should be ON — At 2 bar pressure- facility team to install gauges later
. Check the gasses required for your recipe / process with the facility team on duty.

. Make sure that the processes you want to run are contamination protocol

compliant and comply with the tool usage policy.

. Any failure runs and equipment malfunction must be reported to SO / process

committee / EMT, as per the equipment up/down policy

. Physical & Online logbooks must be filled immediately after the process.



Critical Precautions and Common Mistakes to avoid:

1. Never place a material that is not in the list of allowed material into the
chamber (please refer to the tool document regarding allowed materials).

2. Make sure you are up to date on the latest restrictions and requirements on
the tool, including sample preparation and mounting.

3. Always be careful about placement of carrier wafer in the load lock

4. Always use 4” carrier wafer to place small pieces of samples only by using
Fombilin oil available near to the tool.

5. Always return the heat exchanger to standby default temperatures i.e 24°C

after you are done with your process.



System Operational Range /

Specifications:

o & b

Maximum Process time should be 20 minutes.
One can execute 10 min cycles with a 10 min gap.
Maximum RF supply = 600 W
Maximum ICP supply = 2500 W
Maximum allowed process gas flow = CL2 - 172 sccm, BCL3 - 82 sccm,
CHF3 - 100sccm, O2 - 99sccm, N2 - 100sccm, CF4 - 84sccm, Ar - 145scem,
SF6 - 130sccm.
Water flow requirement = 6 Ipm for main system, 6 Ipm for control rack
Heat Exchanger = Max Temperature 40°C (Heat exchanger temperature
should always be 10°C lower than the process temperature)
Before running any process in the chamber following recipes has to be done
e 02 cleaning 10 minutes - For Chamber cleaning
e Chamber conditioning - Actual process to be done to condition the

chamber for actual run



System Overview
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Figure 1: System Overview



Gas lines

Figure 2: Gas Lines



Software Overview of the System
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Figure 3: Software Overview
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Important Note:

e Before running any recipe in the system, process chamber
conditioning has to be done by running the same recipe
without your actual sample, but with a carrier wafer.

o After completion of the process, it is mandatory to run Q2
cleaning recipes. Please refer to page no. 22 to 23 for more
details.

Chamber Conditioning Procedure:

1. Follow step no. 1 to 8 of “Recipe run Procedure”.

2. Follow step no. 16 to 26 of “Recipe run Procedure”.

11



Recipe run Procedure:

1. Check with the facility team and get the required gases turned ON from the
cylinder side.

2. Inside the clean room, Turn ON Helium, PN2 and required process gas valves.
(For e.g. O2 / CF4 / SF6, etc.)

3. Set the Heat exchanger temperature required for your process.
(Always, on the heat exchanger unit Set 10°C less than the required process
temperature, For eg. If the process temperature is 25°C set it to 15°C on the heat
exchanger display).

4. Initially the heat exchanger will be at its default temperature i.e 240C.

12



5. Use the Up & Down key to increase or decrease the temperature as per required

process temperature.

6. Press the “OK” button to set the value and again press the “OK” button to
confirm the set value. Proceed further once required temperature will be
achieved.

€It

@
2299
E c"’frf_’vﬁr?

7. Login to Software

User
[ Qperator l

Password

User - Operator

13



Password — (there is no password, Press Enter)

8. Check and note down process chamber and LL chamber vacuum details in the
log book
The expected vacuum range (Process Chamber = less than 8 E-6 Pa, Load Lock
Chamber = less than 6 Pa).

Reactor
Pressure (Pa) Base Pressure (Pa) Throttle (%)
000 S58E6 58E-6 100.0 99.9
Made State f Plasma Duration (s)
High Vacuum High Vacuum
Pump Pressure (Pa)
Foreline Pump State Foreline Press. (Pa) Turbo Pump State S8E-6
On: Open 1673 On Speed
Electrode
Supply Temperature (°C) He Pressure (Ps) He Flow (scem)
Compressed Air Scope 0.0 233 0.00 9.34 0.2

Handling
Handling Status

Unloaded

Pump Pressure (Pa)

Con ] on

Loadlock Status

Vacuum

Vacuum

Pressure [Pa]

576

Heating Power (%)
0.0 0.0

Handling Status
Down: Pins Dawn

Heating Made
off

He Cooling Status

Wait for wafer

573 A o |

Load Wafer l [ Vent l

9. Sample Loading:

Vent the chamber by clicking the vent button in handling mode.

Handling
Handling Status Loadlack Status Pressure [Pa] ]
Unloaded Vacuum 5.64

Pump Pressure (Pa) | | Vacuum

554 o

Load Wafer l I Vent

<=

10. Once you click on Vent LL, software will start three purging cycles. Once this is
completed, the LL chamber gets vented completely. “Load lock status” will show
“vented” and the vacuum option gets highlighted in handling mode. “Evacuate”

option will be enabled.

Power (W)

> Handling
pump Handling Status laadlock Status Presaure [Pa]
Foreine Pump Sate | Forcine Pres (Pa) (] Turb Pamp Stae
O Open 1500 OnSpesd Unloaded Vented ‘ 995281
G Pump Pressure (Fa) Vacuum

548 Off “‘
Load Wafer Evacuate ‘

Pressure Pl
99588.1
——
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11. Open the chamber, remove the carrier wafer.

12. Clean the carrier wafer with IPA. On the carrier wafer put a tiny drop of
Fomblin oil with the help of a toothpick, then keep your sample above the oil so
that the sample(s) are mounted properly & do not fall inside the chamber. Make
sure that the Fomblin oil doesn’t spill beyond the sample and it should not
expose to the plasma. After completion of their process, the user must clean the
carrier with Acetone followed by IPA on a lint-free by gently rubbing the spot to
remove the trace of Fomblin oil.

T ———
13. Load the carrier wafer along with the sample in the load lock chamber in proper

orientation so that it fits properly on the sample holder.

14. Close the chamber.

15



15. Evacuate the LL chamber and wait till “Loadlock Status” shows “Vacuum?”.

Now proceed with the process.

Handling

Handling Status Loadlack Status Pressure [Pa]
Unloaded Vented 99588.1

Pump Pressure (Pa) Yacuum

w o
Load Wafer ] l Bvacuate l _

16. Select the required recipe.

Engincer (Engincer)

Recipe Interpreter

Status: Ready
Recipe: CASENTECH'\Recipes\Process\Clean'\O2 Plasma Cleanxml

‘ Y ‘ _ ‘ Continue Step Mode
Select Recipe File

1 Global: ~
2 // Description: Plasma Clean 02, for Si-based contaminaticns

2 /i Gases Used: 02

4 /{ RF Power and Bias: Flease adjust RF Fower to reach about -86 Vv

5 /i chiller Temp: @ °C

& /i Typical clean time: 3@ min o 1 hour, but depends on degree of conti

7

3 double RETURN_VALUE = @ w
< >

Cranmna

17. Select the recipe from the required folder .

€ opn Message Type Sttn o Sate Corfemation
4 » TeBC > LocalDikic) > SEHTECH » Recipes » Process » Clan
R =
Ergnee G
G A tame
Damced AT Recipe Iterprter
i & B Seremoal-Sewaesurtaceard States: Reody
WTENF Recipes B A4 Prasenn Cleaning EMT (8 g 20 el Recipe: CASENTECH Fecpes'Process\Clean 02 Flasma Cesnam
5 [FE I — ST (NE a | [ =
- R 00 - w e *
. & 02 FiPtasmna Cleanarml 1 - —
o T LTS e p— . 5 "”“"A
IS 0 P Ciar, it SENTECH canieranl &P uta
SAPemmaChrt [ o8 ama len e s sl S s g —
Frosst
0o s 0 s
SnmaLogiener
APl Sare -
Uier ctor
Wt e () B Prre P Themers)
apteman v e > 00 I7EE 1E6 00 s
Seope
Fierames 02 P Cleanind <] [sentech 0, iy ] e _ T oot — P
Cied | igh Vacuum High Vacuum Dt
a0
Pump Fresss (ol
FordrePumpSie FreineFres ) Toko Pump Siie e
Or: Open 556 OnSpeed - o
Bectrode
Supply Tempariae 00 He e () el et
Compressad Scope 0 w4 w2 0z 3 o
on | o K N
peaing o (3] Hangling St Ho Coolng St ¥ H
P I
anding 00 00 Down:PinsDown  Waitfor wafer . -
Fandling St Loadiock Satus. Preszure [Fe] Haing Mo
Unloaded Vacuom ] off
Pemphremse il laaam w
555 o [
[ J fon




18. Important parameters to be checked for the process are as shown in image.

Recipe Interpreter

Status: Ready
Recipe: CASENTECH'\Recipes\Process\CleanO2 Plasrma Cleanxml

Wait done

a // RF Power and Bias: Please adjust RF Power to reach about -38 v £
5 Jf chiller Temp: & °C
& Sy Typical clean time: 2@ min to 1 hour, but depends on degree of conti
7
2 double RETURN_VALUE = @
9 double Etch_Time = 28
12 double Pressure = 1.5
11 double ICFP_Power = S8
12 double RF_Power = 5@
13 double He_Pressure = 1888
14 double Temperature = 3@
15 double Pressure_offset = @
16 boocl waferPlaced = False
33 S/ setting gas flow and pressure
42 Gas.Flow.02 = 95
41 Wait{ie[s])}
42 Reactor.Pressure = Pressure + _Pressure_Offset
43 RETURM_WALUE = Wait inm Range{Reactor.Pressure, Pressure + _Pressurd

19.To run the recipe click on the start button.

—
Engineer (Engineer)

Recipe Interpreter

Status: Ready
Recipe: CASENTECH'\Recipes\Process\CleanyO2 Plasma Cleanxml

A

Select Recipe File

alobal:

// Description: Plasma Clean 02, for Si-based contaminations

‘ Continue | Step Mode

// Gases Used: 02
[/ RF Power and Bias: Please adjust RF Power to reach about -88 v
// chiller Temp: @ °C

/f Typical clean time: 38 min to 1 hour, but depends on degree of conti

double RETURN_VALUE = & L

SO - T R T B R T

20. Give etch time as per the requirement of the run.



21. The process will start for the required time. Sample will start getting inside the
process chamber.

Pump
ForelnePump State  Forcine Presz. (Ps) | Turko Pump State
On: Open 16.49 On Speed

Supply
Compressed e

Scope.
o WM 0%

Handling Status. Loadlock Status Pressure [Pa]
Extending Vacuum 024

Pump Pressure (Pa) || Vocuum

553 on

22. Gas value will be shown in the Gas section. “He “ pressure started increasing.
The required process temperature started icreasing.

Gas §
1: CI2 (scem)

00 0.0 Temperature (€} | HePresoure (Pa) T\ He Flow (scem) a
7.4 37
& Ar (scem) L 4
00 0 2 He Cooling Status
0.0 2.3 Up Ready for Heating
T: CF4 (scem) €
Heating Mode
00 .
Auto N

23.Once all the parameters reach to its respective values, plasma will generate

inside the process chamber and etching process will be done for the required
time.

18
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24. Turn ON the “Scope” if you want to view the parameters like Pressure, gas flow,

REF, etc.. on the graph and tick the corresponding parameters you want to see.

Selected parameters will be shown on the scope graph according to its respective

color as shown in the image.

Gas
1: 02 fscom) 2 8O3 (saem) 3 CHE3 fscom]
2 a3 T m
& A (scem) 5 02 fsccm) N2 {scom)
w0 CR 1Y oo
7: CF4 (scom] B SFG (scem)
00 0o
Stop
Pump
ok Pap ks ol Prsi ) | Tubo Pt St
On: Open 1654 On Speed
Supply
Comprassadir
Handiing
andingSsts [ —
Unloaded Vacuum
P Dracaes (i)

554

00

01

Power (W}
Generstar

Clune (5]

Refecied Power (W) | Generator Mode
00 00
Matchon: Mode Cload (%)
Auto 2
Cable Suitch

s [ on | on

593

RF.Generator

00

Generion Mo

506

High Vacuum

Eleclrode
Temperntre (0 @
63
Hesting Poves (%)
w00
Heating Made
o

Reflcted Fower W) s (V]
00 20 08

Gemmrtor Watchbor Made

3 Auto
CTne(y)

20

BaePrsrePal @ Thvote (3]

1986 00 998
s Plsma Dursin ()
High Vacuum 607
HePresse(fal @ e Fow scom)

00 893 00
Fanding Sstus He Cosling Sstus
Down: Pins Down ~ Wait for wafer

Recipe Interpreter
Status: Ready
Recipe: CASENTECH Recipes\Proces|Clean02 Pasma Clesnanl

a ||
it dene
B sttt - st st
u
H 11 sttiog e ressce e teprstire

= Electrode, Pressu
= o

pressure

P Lectrose. Temperatur
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Scope
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? 1400
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105 1000
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25.Once the process is completed, plasma will get turned off. Sample (Carrier
wafer) will start coming back to the load lock chamber.

Pump

Foreline Pump State Foreline Press. {Pa) | Turbo Pump State
On: Open 1875 On Speed

Supply

Compressed Air Scope

e [0 [ov ) on

Loadlock Status [

Pressurizing Vacuum

Pump Pressure Pa) | | Vacuum

17e

26. Wait for the sample (Carrier wafer) comes back to the load lock chamber and
“vacuum” gets highlighted in handling mode and In the Recipe Interpreter
“Start” will be displayed. This means, recipe is completed, and sample is
unloaded in LL

- Souen [r—
T L (seem). 2608 fsccm) | hCH3iseam) - Power (W) - Befleced Power Ny Generator Mode Power [} . efleced Fower (W) Bas (V]
LI 0z a0 o1 00, 00 2000 0o 0o S0 00 0o oo 00 Sopllode
] e e = Wkt b (Clasd = ko e
s a0 a1 a0 CRE b v mo sn1 ~| o |uts ute
huse O avswm G s amate O Cwew -
2 e 00 oo 20 s [ or | o s s 00 269
fow
Ractar
B R
oo 2285 2285 W ms
ke e L — .
High Vacmm High Yacuum 2
seowe
G 2z e St BT ADITS N
i s
Eesrode : -
Tempecature (') i Brwera He Flow fecom}
A s 000 901 L33 45 Ao
P P Fandngaka e Cosing s .
o4 00 Dowm: Pinz Down Wit for wafer 3:”5 o g
3 3
e hiode EIN
on e 200
ane .
20 -
w0 om ma mw s ww

27. Sample Unloading - Vent the chamber by clicking the vent button in handling
mode.
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28. Once you click on Vent LL, software will start three purging cycles. Once this is
completed, the LL. chamber gets vented completely. “Load lock status” will show
“vented” and the vacuum option gets highlighted in handling mode. The
evacuation option will be enabled.

nnnnnn

Handling

Handling Status Loadlack Status Pressure [Pa]
Unloaded Vented 99588.1

Pump Pressure (Fa) Vacuum

548 off n‘

29. Open the chamber, unload the carrier wafer. Unload the sample , Clean the
carrier wafer with Acetone then IPA. Keep the carrier wafer back in the

chamber.

30. Close the chamber & Evacuate it.

Handling
Handling Status
Unloaded

Pump Pressure (Pa)

5.48

Loadlock Status
Vented

Wacuum

or

Pressure [Fa)

99588.1

Load Wafer

‘ ‘ Evacuate

L

21



31. Wait till load lock status shows Vacuum. Pump pressure will reach around 6 Pa .

Handling
Handling Status Loadlock Status
Unloaded Vacuum
Pump Pressure (Pa) Wacuum
5.56 Off

l Load Wafer l l Vent

Pressure [Pa]

5.65

-t

32. Run O2 clean recipe for 5 minutes. (After completion of any process, O2 cleaning

recipe has to be run)

33. Select the O2 clean recipe from the following folder.

Mesiage Tire Statn o

T TR ) LonlDikiE) » SENTECH Pocess + Clan . »
Organze = New folde - m e
! o " B
Damerd 2 Pleens s 4 Mogade Dac Recipe Interpretar
Hot [FEE R —R— i e
VTEA Recipes BaPlasem Claniog EMT 1 g 200 Recpe: CASENTECH fecpestPrecesi Clean 02 Fasms Gl
5 2Pl Ceatigatomd et IR (N a §
: o . w o A | [ e |
5
n euchide  Geetr Watcta Mode
501 fForuard At !
AP Clent = By
) CTune (3}
pro—r 0| BN o0 BER .
APtumaLogganer s
AP Sene .
whiner ctor .
g e b Pressre Bl Trmersd
P v e > 000 T7E6 1E6 0o s
Seope
Flemame | 0 Py Clanannl. ke e P Durtion ) Optons
el igh Yacuum High Vacuum
Pump
Fortoa PumpSiste Foreing s () | Torko PumpSiste
Or: Open 556 OnSpeed
Electrode
Supply [y He resiure (o) He Fiow fscomi
Chnprassal i Sop) 00 w4 942 0z o
o | on — £
asting Bomer (3] Handing st o Cootng St T
‘ « Pins Down it for wafer 2
oy 00 00 Down:PinsD: Wit for waer .
[ Lonlock s Precere ] Haating Mode
Unioaded Vacuum 562 ost
Paphreee il laaam
555 on
—— w0 @ w ] o

34. 02 cleaning recipe parameters are as shown in image.

Recipe Interpreter

Status: Ready

Recipe: CASENTECH\RecipeshProcess\CleanyO2 Plasma Cleanxml

A | Start | Continue Step Mode
Mait done
a2 f4 RF Power and Bias: Please adjust RF Power to reach about -2 v
= £4 Chiller Temp: @ °C
= S/ Typical clean time: 28 min to 1 hour, but depends on degree of conti
7
= double RETURN_WVALUE
9 double Etch_Time = 388
12 double Pressure = 1.5
11 double ICP_Power = 290
12 double RF_Power = S8
12 double He_Pressure = 1898
14 double Temperature =
1s double Pressure_offset = a
15 bool waferPlaced = False

o sete Cantrmatin l

Value

22



39 ff setting gas flow and pressure

48 Gas.Flow.02 = 95

41 wWait{1a[s]}

42 Reactor.Pressure = Pressure + _Pressure_Offset

43 RETURM_WALUE = Wait inm Range{Reactor.Pressure, Pressure + _Pressurd
44

35. To run the recipe, follow step no. 19 to step no. 23.
36. Once the process is completed, logout the system.

Operator (Operator)

Recipe Interpreter

Status: Ready
Recipe: CASENTECHWRecipes\Process\Clean\O2 Plasma Cleanxml

A | [ Start ] ‘ | Continue | ‘ | Step Mode

Wait done

37. Return heat exchanger to standby default temperatures i.e 24°C .

38. Turn OFF all the gases. (PN2, He, O2)

39. Inform facility to turn OFF the gases from cylinder side.
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Recipe Modification:

Note: Recipe modification is restricted for Authorised Users. Only System owners can

modify the recipes.

1. Login to Software

User

Engineer

Password

User - Engineer
Password —

2. After login operating software will show five modes (Overview, Recipes,
Maintenance, Analyze, System). For recipe modification only Overview and
Recipes mode can be used. Other three modes are restricted to use.

R -»

Overview Recipes Maintenance Analyze

24



4. If you want to view and check the parameters of the recipe,

select recipe mode

and “Open” recipe in the recipe view section.

P

> ThisPC > Local Disk )

> SENTECH » Recipes > Process > Clean

Messege Tyoe Station 1Y State

amalogsener

Ve >

File rame: |02 Plas ms Cleanrrl | i fles grem v

Gancel

dousle Pressu

Stopuatch Start
Subfunction.Call

SubFunction Declare

bool waferpla:
= Group 1
Cstep 12
Reactor. Hignvacuun()
Etch_Tine - QueryUser('Etch Tine',

SubSection Add
System.GetDateTime

Userlnformation

*Please enter exch tine in seconds.')

Insert wafer
Rezctor WaferPlazed
% waferPlaced ==
Lag(*Loading Mater')
HandLing. Insertiaser()
@etse
Log(tsfer alreacy loases®)

UserQuerylnput [t
VariableAssign

false
Vail

Wi
Wit in Range
While-Loap

e_OFset = Reactor.ProcessPrecsure
/7 Setting He pressure and temperature

de. Pressure = He_Pressure

o—

aoa

&3
Overview Recipes

1 Orgenize New folder e ™M @
Clean A tame Cate motified Type Sae
Dismond [ 52 issoes Clans Hiotepad s Boca Undo Save and Prepare
Hi0Z [ lack-5 Si-nafer-surace Notepad s + Decs
ITBIE Recipes 2 AePlasms Cleaning EMT (8 g 202435 3 —
ipe Viewer
s & 02 Plzsma Cleanshilpaaml
o B €12 566 Plase Cleariem!
@ 02 Plasma Clean xmi -valid for: Reactorl (@)
& 02 576 P aml
sin
(& 02 576 Plasma T T——— it e recine 1110
s (2 02 Plssran Gleon et Notepods+ Bocs @ Glosar:
$1APlasma Clent. (B £12 566 Plasr Clean-test-process pressurea Notepad+ Docu, /1 bescrigtion: Plasna Clean 02, for Si-baser
St 11 Gazes Uzea:

nd Bias: Please adjust RF Pouer

enp: @ °C

77 Typical clean tive: 38 win to 1 nour, but

dousle RETURN_VALLE - @

double 1C9_ower = 508

double AF_Pawer = 56

dounle

Temper:
double Pressurs_t

set - 0
bool waferplaced = False
= Group 1
o step 11
Reactor Hignvacuun()
Etch_Tine = Querylser('Etch Tine', 'Please
1/ Tnsert water
waferplaced - Reactor aferPlaced
o if waterplaced == False
Log(*Loading Wafer')
Handling. Insertuafer()
o else
Log(tisfer already loaded:)

i

_DF<cet = Reactor. Procescpressure

// Setting He pressure and tempersture
Elec

ce.pre

5. Important parameters to be checked for the process are as shown in image.

02 Plasma Clean.xml - valid for: Reactorl (1)
= f/// sentech recipe ////
= Global:

// Description: Plasma Clean 02, for Si-based contaminations
/{ Gases Used: 02
// RF Power and Bias: Please adjust RF Power to reach about -8@ V
// Chiller Temp: @ °C
¢ Typical clean time: 3@ min to 1 heour, but depends on degree of contamination.

double
double
double
double
double
double
double
double

RETURN_VALUE = @
Etch_Time = 388
Pressure = 1.5
ICP_Power = 380
RF_Power = 58
He_Pressure = 1888
Temperature = 3@
Pressure_Offset = @
bool waferPlaced = False

// Setting gas flow and pressure

Gas.Flow.0Z = 95

Hait(18[s])

Reactor.Pressure = Pressure + _Pressure_Offset

RETURN_VALUE = Wait in Range(Reactor.Pressure, Pressure + _Pressure_(ffset, +-@.1, 3[s], 60[s], )

6. Recipes can be open, created, edited in the recipe section-“recipe editor mode”. (

Recipe editing is disabled in operator mode).
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foaw I

v

save ]

-
¥

Code

T

Comment
Empty Line
For-laop
GlobalGet
Global Set
I

Log
Recipe.Cancel
Recipe. Duration.Get

Scope.AddVariable
Section.Add

Stopwatch Duration.Get

Wait in Range
While-Loop

=S R
-
Overview Recipes

Reactor . HignVacuumi )
Etch_Time - Querylser('Etch Time',

Log( 'Wafer already loades’)

end
Wait(S(s]1}
-

“Please enter ctch time in seconds.')

ressure _Offset - Reactor.ProcessPressure

s/ Setting Me pressur.

RETURN_VALUE = W

s# Setting gas flow and pressure
Gas.Flow.02 - 95

oit(10[=])

Reacter.Pressure = Pressure +
RETURN_VALUE = Wait in

s4 Prasma om

rode . Temperature,

_Pressur.
Range(Reactor.Pressu

e and temperature

sure, He Pressure, +

Temperature,

_0ffset

re. Pressure + _Pressure Offset,

RF-Generator.Matchbox . Hode . Autol)
Son ox . Mode . Auta( )
Source -On(ICP_Power , Forward)
Ge rator.On(RF_Power,Forward)

Undo

+-18, S(s1.

1e, 2[s1, 2els1, )

1@[min), False)

+-@.1, 351, 6001, )

7. To make changes in any parameter of the recipe you just have to open the recipe

from the respective folder in recipe editor mode. Double click on the parameter

to be changed. A small window will open, make the change and save it. Changed

parameters either you can save it in an existing recipe or you can save as it with

different name.

8. Finally,

prepare option to use that recipe for run.

after doing all the changes in the recipe, you can use the save and
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Tool Turn ON Procedure:

Please Note: System is ON 24X7. The system start procedure is to be followed only if the system
was shut down due to maintenance activity (facility / EMT), in co-ordination with the facility &
EMT team.

1. PN2 and CDA should be turned ON first, before starting the device or any process.

2. Water Lines:
There are 2 water lines — One for main system, second for control rack
Main System: Open the water outlet valve first (has a flow meter) & then slightly
open inlet water valve (blue waterline) on the manifold behind the system, adjust the
flow to 6 LPM on the flow meter
Control Rack: Open the outlet water valve (has a flow meter) & then slightly open
outlet water valve (white water line) on the manifold behind the system, adjust the
flow to 6 LPM on the flow meter
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3. Turn ON MCB (electrical power) of main MCB box on the clean room wall
(back side of the tool).

5. Press the Start button (green button) below the main switch on the main power
box.
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7. The turbo controller will start initializing

-
—
—_——
-’\.
—
\-
\
——
—
—~—

e heat Exchanger. Press power on the button.

9. Turn ON th

\\,{

10. The display will be turned ON. The display will show default temperature i.e

24°C.
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11. Press “OK?” button to set the default temperature on the heat exchanger.

13. Twincat software will start automatically, wait for 5 mins until it opens the login
page.

SENTECH

i
SENTECH

14. Before logging in, errors / messages may pop up on the login page as shown
below.

Confirmation

Corfim) <31
Confirm| <1

Message Type Station [0} State

(Gas box compressed air errar: check doar, exhaust switch, pressure and hose: Errar(rtical  Reactor! 2601 ActivelUnconfimed
» No Compressed Ar ErorCrtical ~ Reactor! 4600 ActivelUnconfimed
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15. Login to Software

User

Operator l

Password

User - Operator
Password — no Password required

16. Check the error message, check & after it is resolved click “confirm” after log in.

(The process should proceed only when all the errors are resolved & confirmed.)

Message Tpe Station D St Semraglion
(Gas o compressed air ermor; check door, exhaust switch, pressure and hoses EmorCritical Reactor] 2601 Activelneonfirmed
Nes Compressed Air ErvorCritical Reactor] 4600 ActiveUnconfirmed
Log Oul

Recipe Interpreter

RF-Generator Status: Pl in error

Recipe:
Power (W) Reflected Power (W) Bias [V)
= - o | [ o Sepai 17. Open
Generator: Mode Generator Matchbor: Mode “Compressed Air” from
Forward ot Auto

the “Supply” section to

resolve No compressed Air error.

Supply
Compressed Air Scope

18. Once all the errors become zero then proceed further.

M gt Ty;lr Stalion [

ingoes ) [

Recipe Interpreter

Status; Ready

RF-Generator
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19. Switch the Reactor mode in Fine Vacuum. (Foreline pump, foreline purge valve

and main valve will get turned on).

Gas
152 (scem 2808 (scem)

00 02 0o 01 00
4 A (sccm} 5102 (scem) 61N2 (scem}

00 00 00 01 00 01
7 CFA fsecm) 8576 {scem)

00 0.0 00 0.0

Stop Flow
Pump

Foreline Pump State

On: Open

Supply

Compressed Air

Handling

Handling Status
Unloaded

Pump Pressure (Pa)

799

Load Wafer

Foreline Press. (Pa)

.58

Turbo Pump State
off

Scops.

Loadiock Status. Pressure [Pa]

Vacuum + Shutdow 5.85

Vacuum

o | on

Source

Power (W)
0.0

Generator

CTune (%)
200

RF-Generator

Reflected Power (W) Generator, Mode Pawer (W) Refiected Power (W)

0.0 - Forward 0.0 00
Matchbox: Mode Cload (35 Genesator: Made: Generator
Auto 200 66.1 Forward

Cable Switch Cload (%) CTune (%)

495 oif on 0.0 59.4 00 545
Reactor

Pressure (Pa) Base Pressure (Pa)

1053

0.00

Mode State

. Fine Vacuum - Fine Vacuum

Frecsure (74)
10.53

Electrode

Temperature £C) He Pressure (Pa)

0.0 233 0.00 12
Heating Power (%)

0.0 0.0

Handling Status
Down: Pins Down
Heating Mode
Off

Bias (V)
00 0.0

Matchbox: Mode
Auto

Throttle (%)
0.0 99.9

Plasma Duration (s)

He Flow {scem)
o1
He Cooling Status
Wait for wafer

20. Wait till the foreline purging valve will turned OFF. It will take approx. 10 mins

21. To create vacuum in the load lock chamber turn “vacuum” on in the Handling

section. Load lock pump and Evacuation valve will turn on.

Handling
Handiing Status
Unloaded

Pump Pressure ()

99580.1

cad Wafer

[ ot on

Loadlack Sli(ni‘ Pressure [Pa]

Starting Vacuum Py 622

L

Vacuum Switch

Vacuum

Pump.

Foreline Pump State

On: Open

Supply

Compressed dir

Handling
Handiing Status
Unloaded

Pump Pressure (Pa)
970

oact Waer

Foreline Press. (Ps) Turbo Pump State

346 off

scope

[on ] on

Loadlack Status Pressure [Pa]
[r— am

=
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22. Switch the Reactor mode in High Vacuum. (Turbo pump, Turbo pump purge
valve will get turned on and Turbo pump state will show ramping up.) Turbo

controller speed will start increasing.

Reactor

Pressure (Pa) Base Pressure (P3) Tweotte 05)
287 - 00 eas
Power (W)
[ State Plasma Duration 5)
0.0
um Leveling High -
Pump =
Foreline Pump State  Foreline Press. (%s)
On: Open 389
Electrode
Supply Temperature (C) Fie Pressure (Pa) Hie Fiow (sccm)
Compressed Air Scope 00 233 000 1226 01
” ot on
Healing Power (3} Handiing Status He Cooling Status
- 00 00 Dowm: Pins Down Wait for wafer
andling
Handiing Status Loadiock Status Hesting Mode
Unloaded Vacuum off
Pump Pressure (°a) Vacuum
207

fp—

23. Turbo pump and turbo pump purge valve will get turned on. Turbo pump state

will show “on speed”. Turbo controller speed will reach the highest speed. Wait

till base pressure reaches to 8 to 5 e-6 Pascal.

1: CI2 (scem)
00 02

4 Ar (zcem)
00 oo
7: CFa (scem)

o0 00

Stop Flow

Pump
Foreline Pump State
On: Open

Supply.
Campressed Air

Handling
Handling Status
Unloaded

Pump Pressure (Pa)
553

Losa Water

Source.
2:8C13 (scem). 3: CHF3 (scem) Power (A)
00 o1 00 o1 00 0.0
502 (scem) & N2 fscem) Generator
0o 01 0o oo
8: 576 (scem) CTune (5)
o0 00
Foreline Press. (Pa) Turbo Pumg State
16.46 ©n speed

Loadiock Status Pressurs [Pa]
Vacuum 565
Vacuum

24. System is ready to run a process
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Tool Turn OFF Procedure :

Please Note: System is ON 24X7. The system start procedure is to be followed only if the system was
shut down due to maintenance activity (facility / EMT), in co-ordination with the facility & EMT

team.

1. Login to Software

User

Operator

Password

User - Operator

Password — (there is no password, Press Enter)

1. Below the window will open, Initially the reactor will be in High Vacuum Mode.

The turbo pump state will be on speed.

Gas Source RF-Generator
1: €12 {scem) 2: BCI3 (sccm) 3: CHF3 (scem) Power (W) Reflected Power (W) Generator: Mode Power (W) Reflected Power (W) Bias (-V)
0.0 o1 0.0 o1 0.0 0o 0.0 0.0 - Forward 0.0 0.0 - 0.0 0.0
#: Ar (scem} 5:02 (sccm) 6: N2 (scem) Generator Matchbaox: Mode Cload (%) Generator: Mode Generator Matchbosx: Mode
0.0 0.0 0.0 01 0.0 0.0 Auta 200 65.5 Forward Auto
7: CFA [seem) 8: SF6 (sccm) CTune (%) Cable Switch Cload (%) CTune (%)
0.0 00 0.0 00 200 509 orr on 0.0 59.5 0.0 545
Stop Flo
Reactor
Pressure (Pa) Base Pressure (Pa) Throttie (%)
5.8 E-6 100.0 99.9
State Plasma Duration (s}

High Vacuum

Pump
Foreline Pump State Foreline Press. (Pa) Turbo Pump State

On: Open 16.73 On Speed
Supply He Flow (scem)
Camprassed Air Scope 0.2

ot On
. Heating Power (%) Handling Status He Cooling Status

Handling 0.0 0.0  Down: Pins Down Wait for wafer
Handling Status Loadlock Status Pressure [Pa] Heating Mode

Unloaded Vacuum 5.76 off
Pump Pressure (Pa) WVacuum

573 o IR
Load Wafer Vent
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2. The turbo controller will be at its full speed (39050 rpm, 1.90 A) and will show
“OKk for process” .

3. Switch the Reactor mode in Fine Vacuum. Turbo pump and Turbo pump purge
valve will be turned off automatically. The turbo pump will start ramping down
(Turbo pump state — “Ramping down”) (the speed can be seen on the turbo
controller — image below).

Gas Source. RF-Generator
: C12 fscem) 2: BCI3 (sccm) 3: CHF3 (scem) Power (W) Reflected Power (W) Generator Mode Power (W) Refiected Power (W) Bias ()
0.0 0.2 0.0 01 0.0 0.0 0.0 0.0 - Forward - 0.0 0.0 - 0.0 0.0
5 A fcem) 5: 02 (seem) 62 M2 fzeem) Generatar Mistchbow Mode Cload (%) Generstor Made. Generatar Marchbor Mode
0.0 0.0 0.0 -0 0.0 -0 ost on Auto ~ 200 5.5 Forward ~ os ©on Aute
75 CF4 (scem) 8: 576 (scem) CTune 25 Cable Switeh Cload (%) CTune (%)
0.0 0.0 0.0 0.0 200 s09 [ ow | on 0.0 59.5 0.0 545
Stop Flow
Reactor
Bressurs (Pa) Base Bressurs (Pa) Throttle (321
0.00 S0E-6 50E-6 100.0 s9.9
Powear (M)
0.0

Fine Vacuum

Pump

Foreline Pump State Foreline Press. (Pa) Jlrbo Pump State

On: Open 3.58 Ramping down
Supply. Temperature () He Pressure (Pa) He Flow (scem)
Compressed Air Scope 0.0 233 0.00 a7 0.2

Lon ] T e
0.0 0.0 Down: Pins Down Wait for wafer

Handling Status Loadlock Status Pressure [Pa] Heating Mo

Unloaded Vacuum 5.76 Off
Pump Pressure (Pa) Vacuum
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5. Wait till “Turbo pump state” becomes “OFF” in the software and Turbo
controller speed reaches to Orpm (It will take approx. 20 mins)

Gas

1: CI2 (scem) 2: 8013 (scem)
0.0 0.2 0.0

4 Ar fzcem) 5: 02 (sccm)
0.0 0.0 0.0

7: CFA scem) 8: 576 (scem)

0.0 0.0 0.0
Stop Flow
Pump
Foreline Pumg State Foreline Press. (Pa)
©On: Open 3.50
Supply
Comprassed Air Scope
o
Handling
Handiing Status Loadiock Status.
Unloaded Vacuum
Pump Pressure (Pa) Vacuum
572 on

Loaa W

3: CHF3 (scem)
0.0 o0

6: N2 (scem)
0.0 -0

Turbo Pumg State

!

Pressure [Pa]

577

Reflected Power (W)

X
Matchbow Mode

Auto

CTune &5 Cable Switch
200 s0.9 o o

Generator: M

Cload (34}

6. Once turbo controller speed reaches 0 rpm, switch the Reactor mode to

Shutdown. Foreline pump and Foreline pump purge valve will get turned off.

Foreline pump state will become off. The throttle valve will reach to 0 position.

Gas
15 CI2 (scem)
0.0 02 0.0

41 Ar (sccm)

0.0 0.0 0.0

75 CF4 fscem) 85 576 {sccm)
0.0 0.0 0.0
Stop Flow

Pump

Foreline Pump State

Compressed Air Scope

Handling

Handiing Status

Unloaded
Pump Pressure (Pa) Vacuum
5.72 os

sad Water vent

25 BCI3 (scem)

5:02 (sccm)

01

-01

0.0

Foreline Press. (Pa)

99945.5

3: CHIF3 (sccm)
0.0
6: N2 (scem)

0.0

Turbo Pump State

off

Pressure [Pa]
5.77

01

-01

Source
Power (W) Reflected Power (W)
0.0 -
Matchbox: Mode
« Auto
CTune (%) Cable Switch
200 50.9 o on

Foreline Pump Purge Valve:

RF-Generator

Powrer (W)
00 0.0
Generator: Made.
Forward
Cload (%)
0.0 so.5
Reactor

Bressurs (Pal

Electrode
Temperaturs 00)
0.0 233
Hesting Power (3]
0.0 0.0
Heating Mode
off

Generator
Y
CTune (%)
0.0 545

Base Pressurs (Pa)

State
Shutdown

He Pressure (Pa)
0.00 9.34
Handling Status

Down: Pins Down

Bias (V)
0.0 0.0
Matchbex: Mode

Auto

Throttle (%)
100.0 0.0

Plasma Duration (s)

He Flow (sccm)

0.2
He Cosling Status
Reactor not Ready

7. Turn off load lock vacuum by clicking the vacuum off button. The load lock
pump (Rotary) and evacuation valve will be turned off. Load Lock status will

show “Vacuum + Shutdown” status.
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Foreline Pump State Foreline Press. (Pa) Turbo Pump State
ofi 7080.2 off

Supply

Compressed Air

Handling

Handiing Status

Unloaded

Pump Fressure (Pa) Vacuum

4080.2 Off On

40. Logout the system.

Operator (Operator) Log Out ]

Recipe Interpreter

Status: Ready
Recipe: CASEMTECH\Recipes\Process\Clean\O2 Plasma Cleanxml

A ‘ | Start | ‘ Continue ‘ Step Mode

Wait done

8. Press the Windows button on the keyboard and close the software. Shutdown
PC.

9. Switch OFF the heat exchanger . Press the power button OFF.

-

10. Turn off the main power switch on the main power box.
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11. Turn off the MCB (electrical power) on the clean room wall (back side of the
tool).

12. Close all the gas valves (Except CDA)

13. Inform EMT to do water flushing of the dry pump after 1 hour.

38



