SPTS-Rapier

SPTS Rapier Silicon Etcher
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SPTS-Rapier

Recipe edition

Open the recipe editor, select 1 “Process” & 2 “Module” type recipe, 3 “Rapier” module and 4 “Development”
classification to shorten the list with only recipes of interest. 5 Select your recipe in the list and click 6 “Open”.
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For recipe names 00x_ (DRIE, HAR): ONLY modify the number of loops available at final step, do NOT edit process
time in each step.

For recipe names 01x_: ONLY modify the process time of final step. These are continuous etching process so
there’s no loop number.

I111 DO NOT Append/Insert/Copy/Delete Steps of recipes !!!!

“Save” and “Exit” until your reach software main view.

Process Etch rates* Remarks

If O2 descum step: initial PR removal of 10nm/sec.
Notch on SOI <300nm.

PR etch rate 6nm/loop.

SiO2 etch rate 2.5nm/loop.

Trench 2um: 300nm/loop.
DRIE
Trench >200um: 800nm/loop.
Hole 10um: 200 | .
ole Houm nm/loop SiO2 hard mask required (2.5nm/loop).

High A: t Ratio (HAR
igh Aspect Ratio ( ) Last 300nm of mask not viable because of faceting.

Trench 2um: 165nm/loop.
For sub-microns patterns.

DRIE-Nano Trench 350nm: 150nm/loop. Scallops <50nm.
Depth limited to tens of um.
Oxide RIE SiO2: 235nm/min PR etch rate 170nm/min.
- SisNa: 110nm/min Thin layers only (<1um) & 02 cleaning compulsory.
Wafer thinning 4.4 um/min. Uniformity +/- 3.5%.

* etch rates as design dependent (total surface load as well as local CD). Etch rate typically reduces in time and with increasing
aspect ratio of the structure (ARDE).
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SPTS-Rapier

For recipe names 00x_ (DRIE, HAR): ONLY modify the number of loops available at final step

Tool:

p— |

adule Recipe Editor [ RAPIERVO0T_DRIE - Dev |

\/ersmn] General] Dechuck / Pump Out | Endpoint  Etch

a 5 6 B
Step Name Deph Etchb 1 Etchb 2 Number of Steps
Platen LF Control Mode ’—
Platen LF Capacitor Adjust g
Platen LF Tune Capacitor % Maximum Recipe Time
Platen LF Load Capacitor % W
Platen LF Padding Capacitor
Platen LF Max Reflected Watts Estimated Recipe Time
Platen LF Modulation Enabled |EH i Auto
Platen LF Modulation Fregquency Hz
Platen LF Modulation Duty Cycle %
Helium pressure Torr 10.0 20 "% 10.0 20 % 10,0 + 20 %
Helium Flow Warning Level SCCHh
Helium Flow Fault Level sccm
+ + G
(L::Il]l:urrem Amps 10.0 - 25 % 10.0 - + 25 %-- _1[!.0* __25 'LL Ccine steps
Number of loops 0 0 1 550 Append
Loop Variation Parameter 0.0 0.0 LE T T —r—
ESC Voltage Volts
Gas Line Config Flow Flow Flow Insert
P1 Ar sccm
P2 02 scem
P3 N2 sccm
P4 CaFg sccm
P5 SF6 sccm Paste Step
81 02 Scen
§2 C4AFg sccm
3 SF6 scem L Delete
4 Bn
Copy As Image I Save | L ‘ Exit ‘

1111 DO NOT Append/Insert/Copy/Delete Steps of recipes !!

Toal:

Madule Recipe Editor [ RAPIER\010 Descurn_only_0C - Dev ]

Yersion 1 General 1 Dechuck/ Pump Out | Endpoint Etch

1 2 3
Step Name Strike 1 Strike 2 ==Destln = MNumber of Steps
Process Time Secs 2.0 2.0 30.0 |—~
Process Pressure mTorr - —— — g
APC Setpoint Position % Waedmurm Fecips Time
APC Mode
Source 1 power Watts 1500 0 % 2000 + 0 % 2500 + 0 % &
Source 1 AFT On Disable Enable Enable Eshinatas Eephe o
Source 1 AFT Frequency KHz |B1 Auto
Source 1 RF Control Mode Load Load Load
Source 2 power Watts 500 0 % 500 + 0 % 500 =0 %
Source 2 AFT On Disable Enable Enable
Source 2 AFT Frequency KHz
Source 2 RF Control Mode Load Load Load
Platen Frequency Low Freg Low Freq Low Freg
Platen HF Power Watts
Platen HF Capacitor Adjust
Platen HF Tune Capacitor Y
Platen HF Load Capacitor Y
Platen HF Padding Capacitor
Platen HF Control Mode
Platen HF Modulation Enabled
Platen HF Modulation Frequency Hz
Platen HF Modulation Duty Cycle %
Platen LF Power Watts
Platen LF Control Mode
Platen LF Capacitor Adjust
Platen LF Tune Capacitor %
Platen LF Load Capacitor %
Miatan | € Masicding Canarfar

Copy As Image J Sawve I I Exit
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For recipe names 01x_: modify the process time of final step

11 DO NOT Append/Insert/Copy/Delete Steps of recipes !!
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SPTS-Rapier

Wafer loading and recipe start

If the Vacuum Cassette Elevator VCE is under vacuum/loaded, open its State Control and click “Eject”, then “OK”.

AE0TS Softwea

Tools  Mimics  Security

| c2L |

| Transport I

State Contral

The current state of WCE is Automatic, Loaded

idle_0c

-0mT

Cpen Door

-State - Mode 1 Berdice Status
| RAPIER | D J ‘ - ]
Idle X -
Commands - |

]
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Loaded

Idle
46 mTorr

X

[CONTROL [OPE1

[EPFL_USER_1
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Wait for the VCE to confirm for door opening (1/8

VCE

Ejecting

Idle
L00 Torr

turn counter-clockwise).

CE : 2833 Please open YCE door -
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SPTS-Rapier

The cassette is positioned H-bar down, and at a fixed and calibrated position into a mechanical groove, pressing

down on its presence sensor.
i '

|
Groove

[
|

Cassette
sensor

.

For correct optical detection of the wafer(s), the wafers must be loaded with no flat visible:

No flat is
visible

Loading NOT
correct

Aflatis Loading
visible correct

Place the cassette back in the VCE and lock the door (1/8 turn clockwise).

On the VCE control box, click m@ | to Select Cassette Recipe.
Then press ’» and input a relevant Lot ID.

Finally Confirm Recipe “START”.
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SPTS-Rapier

Rapier chamber will automatically go to Ready state, and VCE will Load the cassette.

AR Software Release 21.6.0(21.6.0.4)

Tools  Mirnics  Security

| czL | III
| Transport I b.

Idle m |
A
Rapier module and VCE /

are both turned active

Going to Ready
001_DRIE

-0mT

Loading
JP_Qual-Test_012
001_DRIE
Starting

722 Torr

|CONTROL |OPE1 [EPFL_USER 1 [08:12:42 [13-Jul-2021
| VCE |
Loaded
JP_Qual-Test 012
001_DRIE
When Loaded, the VCE will show: wafer(s) position(s) Starting

Lot ID 138 mTorr

Selected recipe

Xl =

If applicable, pre-cassette, inter-wafer(s) and post-cassette cleaning/conditioning will automatically happen (wafer-
less steps) in the Rapier chamber.

BAPIER RAPIER RAPIER

Proracoing Prareccina

Prorec-ins
Pre_Cass_clean Oc 001_DRIE  Inter_wafer_clean_0Oc
Clean 1, Zf 3 Strike 1, 11 b

13 40 s 35 mT 2 10 s 29 mT

Clean 1, 21 3
387500 s 35 mT
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SPTS-Rapier

Anytime during process, it is possible to Skip a Step: from the main view, 1 Select etch module view, click the 2 Skip
Step button, and 3 confirm the action.

Skip Step is NOT advised to do on automatic pre-cassette, inter-wafer(s) and post-cassette cleaning/conditioning!

Tools  Commands  Mirics  Zecurity
| Wafers 969 ‘ | j @| m

AR laten HF Hours 37.94

Processing —- = —
Process step | Heaters On || Safety Interlock | 1 |
Inter_wafer_cleag QeI I I R o I
Clean 2, 3} 3 2 | ’7 | Action Skip recipe step
178 /180 s L-I —_— e —
Loop 0 of 0 == Skip recipe step 3 res
RecipeEnd 08:25:00 }‘a —
D SF6 T I|P
-ﬂ- I 0.0 sccm :®: 5
() CAF8 Fr
£ 500 e O (W

Endpoint Yiewer

Undefined
ooy

Qo

Ty |Status: ON 1 OFF 7

[l Tejm o

E20

n N2
I 0.0 sccm
Platen RF - HF
Load power: 0w
Reflected Power: 0w
Pk to Pk: ov
DC Bias: oy
Heli BP Tune Capacitor 17.1 %
cl]:gr:ccm Load Capacitor 729%
E: Padding Capacitor 2
0.1 Torr

EPFL_USER_1 08:24:51 |13-Jul-2021

CONTROL OPE1

Wait for the Rapier module to be Idle state after process completion and for the VCE to confirm for door opening

(1/8 turn counter-clockwise).

CE : 2833: Please open YCE door -

After collecting your wafers, place the cassette back in the VCE and in its appropriate position, and lock the door (1/8

turn clockwise).
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