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CTR LPCVD SOP
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3.1.1 SMBB Lab User Guide

Equipment and/or Materials

CTR LPCVD Furnaces

Quartzware

Boat fork

Monitor wafers

441  Poly: 1000 A oxide on silicon

442 Others: bare silicon, <100>, n-type or p-type

Filler wafers

Safety

Follow all Nanofab safety procedures.

5.2 Ensure all Cooldown cycles are complete before handling any quartzware, wafers, or samples.

DOOOQ CAUTION

All recipes include the necessary cool down time to
ensure the quartzware, wafers, and samples are cool
enough to be touched and handled.

Do not touch or handle quartzware, wafers, or
samples unless the current run is COMPLETE.

OO CAUTION

an
DX

o

an
DX

o

LY

General Information

Ensure all samples are authorized to be loaded into a furnace.
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allowed in the furnace.

A Only quartz, silicon, silicon carbide, silicon dioxide, silicon nitride, and/or
A Polysilicon are allowed without PRIOR approval of lab staff.

AA 11 WARNING !!!

. CTR LPCVD SOP
UTAHNANOFAB Revision 5-030623
JAWAN 11l WARNING !!! JAWAN
A No photoresist, kapton tape, metals, glass, or other foreign material is A

I\
I\

AN

Ensure all samples are clean, dry, and particle-free.

Place quartzware on a quartz plate, silicon carbide cantilever paddle, or a cleanroom wipe.

6.3.1 Do NOT directly place quartzware on stainless steel.
Before touching a quartz baffle, put on a second pair of clean blue nitrile gloves.
Do NOT touch boats or boat covers with your hands.

6.5.1  Use the boat fork (see Figure 1, Boat Fork) to move boats and boat covers.

6.5.1.1 Insert the tines of the fork into the pick-up tubing on the boat or boat cover.

Figure 1, Boat Fork

6.6

The slots on the quartz boat are cut at 3° from vertical and there is an orientation mark on one end
of the boat.
6.6.1  The furnace-side end of the — Face of Furnace
boat should be 6" from the /
Baffles

face of the furnace (see
Figure 2, Boat Loading
Diagram).

6.6.2 Position the boat with the
orientation mark closest to

Orientation

the furnace.
6" \Paddle

6.6.3  Place the quartz baffles

within %" of each end of the -
boat. Figure 2, Boat Loading Diagram
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7 Pre-Clean
7.1 For new, unused bare silicon wafers, a Pre-Diffusion Clean prior to processing through any
furnace cycle is recommended.
7.2 For all other samples/substrates/wafers, a Pre-Diffusion Clean prior to processing through any
furnace cycle is REQUIRED.
7.3 Complete the Pre-Diffusion Clean in the Pre-Diffusion wet bench.

NOTE: The dedicated baths should be used for whole wafers, since the SC-1 bath includes a
megasonic clean for improved particle removal. However, for partial wafers the specified
mixtures may be used in smaller beakers/containers, if necessary.

7.4 Refer to TABLE 1, FURNACE PRE-CLEAN for the correct mixtures, temperatures, and times.
7.5 If the Organic Clean bath temperature is above 100°C and has not been used within the last 2
hours, add 100ml of Hydrogen Peroxide.

7.5.1  Wait at least 5 minutes before using the bath.

7.6 Organic Clean Bath Preparation

7.6.1  If using an alternate bath container, ensure the container is compatible with
temperatures up to 200°C (e.g., pyrex, quartz, teflon).

7.6.2  Add the necessary amount of Sulfuric Acid to an empty container.

7.6.3  Turn on the heater.

7.64  Wait for the heater to exceed 100°C.

7.6.5 Add the necessary amount of Hydrogen Peroxide.

7.6.6  Wait until the bath temperature has reached setpoint.

7.6.7  Wait at least 5 minutes before using the bath.

7.7 SC-1 Bath Preparation

7.7.1  If using an alternate bath container, ensure the container is compatible with
temperatures up to 100°C (e.g., pyrex, quartz, teflon).

7.7.2  Add the necessary amount of Ultra Pure Water (UPW) to an empty container.

7.7.3  Add the necessary amount of Ammonium Hydroxide.

7.74  Turn on the heater.

7.7.5  Wait for the heater to exceed 65°C.

7.7.6  Add the necessary amount of Hydrogen Peroxide.

7.7.7  Wait until the bath temperature has reached setpoint.

7.7.8  Wait at least 5 minutes before using the bath.

7.8 Oxide Removal Bath Preparation

7.8.1  If using an alternate bath container, ensure the container is compatible with Hydrofluoric
Acid (e.g., plastic, teflon).

7.8.2  Add the necessary amount of Ultra Pure Water (UPW) to an empty container.
7.83  Add the necessary amount of Hydrofluoric Acid.
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7.84  Wait at least 5 minutes before using the bath.
7.9 SC-2 Bath Preparation

7.9.1  If using an alternate bath container, ensure the container is compatible with
temperatures up to 100°C (e.g., pyrex, quartz, teflon).

7.9.2  Add the necessary amount of Ultra Pure Water (UPW) to an empty container.
7.9.3  Add the necessary amount of Hydrochloric Acid.

7.94  Turn on the heater.

7.9.5  Wait for the heater to exceed 65°C.

7.9.6  Add the necessary amount of Hydrogen Peroxide.

7.9.7  Wait until the bath temperature has reached setpoint.

7.9.8  Wait at least 5 minutes before using the bath.

TABLE 1, FURNACE PRE-CLEAN

Description Container | Ratio! | Chemical Quantity
Type (ml)
Organic clean Pyrex Sulfuric Acid 2500
(pirahna) Quartz Hydrogen Peroxide, 30% 500
Teflon
Rinse Ultra Pure Water (UPW)
SC-1 Pyrex Ultra Pure Water (UPW)
Quartz Ammonium Hydroxide
Teflon . Hydrogen Peroxide
Rinse Ultra Pure Water (UPW)
Oxide Removal Plastic Ultra Pure Water (UPW)
Teflon Hydrofluoric Acid, 49%
Rinse Ultra Pure Water (UPW)
SC-2 Pyrex Ultra Pure Water (UPW)
Quartz Hydrochloric Acid, 37%
Teflon Hydrogen Peroxide
Rinse Ultra Pure Water (UPW)
Spin-Rinse Dry As programmed

IMaintain this ratio when using the alternate bath containers.

2If the Organic clean bath temperature is greater than 100°C and has been unused for more than 2
hours, add 100ml of Hydrogen Peroxide prior to use.

8 Furnace Operating Procedures

8.1 Log On
8.1.1  From the CTR host computer, select the TymPlex program.

8.1.1.1 If necessary, open the TymPlex program.

8.1.2  From the Overview Screen, click the button.
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8.1.3

LOG IN INFORMATION.)

8.14  From the dialog box, click the button.

Overview Tab

Log In Button

CTR LPCVD SOP
Revision 5-030623
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Type the Username and password (in CAPS) for the applicable furnace. (See TABLE 2,

TABLE 2, LOG IN INFORMATION

—INTEGRATED

TIME SYSTEMS, INC.

www.intyme.com
TymPlex™ Multi-Tool Host Software, Version 3.05.0014

LTO Nitride

Poly

Furnace

Username |LTO |POLY | NITRIDE

TEOS
TEOS

Status:

Alarm Silence

Computer Name: CTR125-1; OS: Windows XP, V5.1, 32 bits
User Data Location: C:\Program Files\Tymkon Tools\

Password |LTO |POLY |NITRIDE |TEOS

Status: Status: Status:

lde ldle lde lde
Recipe: Revipe Resipe Resipe i i @
&B0ATOUTZS & 1EME & TEMP & 1Ewe I, User Login ...
Tool Tips
Cycle Cyele Cytle: Cyele
d ] [ 0 0
Disanle
Hot Keys Segment Segment Segment Segment
- = _ —_ —_ —_ Current User is: ~Default User
« FonTSiale . . . .
([0ol erip e ey ey
: ESE;R‘Q"‘S 300°C nc o oc
onfigure
Cyele Tirme: Cyele Time: Cyele Time: Cyele Time: Select New User: |LT[I j
Tatal Time: Total Time: Total Time: Total Time: Enter Password: =
Gonfiguration Configuration Cannguration cannguration
Concel | e Logtn |
TymE it

8.2 Unlock Tool in HSC
8.2.1  Unlock the tool in HSC.
8.3 Check Furnace Status
8.3.1  Select the main tab for the desired furnace.
8.3.2 Select the Operate subtab.
8.3.3 Review Current Status

NOTE: If the current recipe is “IDLE WITH COMPLETED SAMPLES ON BOAT”,
samples from the previous run have not been removed from the boat.

8.3.3.1

If the current recipe is “IDLE WITH COMPLETED SAMPLES ON BOAT", do the
following:

8.3.3.1.1 If there are no instructions from the previous user, contact that user and

get instructions before proceeding.
If the instructions from the previous user are “Do Not Disturb”, do not
proceed.

8.3.3.1.2
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83.3.13 If the instructions from the previous user authorize you to handle their
samples, continue.

Operate subtab Poly Furnace main tab

TymPlex - Th  -urrent user is; Tony Olsen, This user will be automatizuiiy logeed

1 Doped Poly z
( [ T gt Fel Lo T o |
ype Act Chk  Input Funcion  Type Act Chk  Input Funcion  Type Act Chk Inpul Function  Type Act  Chk
| 0 EostinCorplete  WAT O | No 4 DoorILK ABT OK Yes 0 DoatWat WAT 0K Mo 12 Tenolk AT 0K Ne
| 1 BosOutCorpela WAT 1K MNo 5 BaskilHLD HOLD K No 9 DK Mo 13 TempWat WAIT DK Ho
| 2 FacyFaul  ABT 0K Ye: 6 AtmosILK ABT | OK Yer 10 Amoewa WA OE  No 14 CorslEnebie AM 0K Ne
3 Punp Puge ABT DK Mo 7 PursOK AM 0K Ho T Ok Mo 15 [
Oulput Function  Type Act  Tar  DulputFunction | Type Act Tar  OulputFuncbon  Type Act Tar  DulputFunction  Type Act | Tar
| 0 Esatln ai 8 LoNz a6 O 24 Zanel (Doal Power 138 OF
|1 BostOut s 9 Backsl on 17 OF 25 Zone2 (Certer] Pomer 126 of
2 SHA Upstieanabve OFF 10 SH100wcm  ABT  OF 1B O 25 Zoned Pung] Power o
|3 ar n M1 on 19 on | 27 o
4 SHAPH3 Upstioan Vabve OF 12 SHAFHILMOcor ABT  OF 20 of 28 of
5 PumpPiess, 10T AM 000 OF 13 T or on 29 oF
& Solt Pump O 14 TubeFress 1T S Of 22 PessaeHOLD  HOLD 87 a0 of
| 7 Gatevave On 15 Treohs Pasticn 00 O 23 Prersue LK @0z 31 or
Zone Sel  Spke Process  Zone Sel  Spike Piocess [Select Adope -] 27: IDLE WITH COMPLETED SAMPLES ON BOAT ]
R ey O 5 e i e S
2 Cemten  SEOC 580 [ Cyde P| slam |
3 Pump  STIC B 7 T T Ar
i x i [ 1| sec o
2 [m- 0| Mo Ho
s Comm Port Idie! Castrel 5 T 05 | Min Mo
Recipe  Cycle  Segment |2 3] m R
27 (m 6 12 G 12 5 | Sec No
7 [
Cycle Time  Total Time Run | | S g
50sec || 00D [ T T
Time of Day |
] 149:15.09.27 [ |1
O Q) Mo Sonsor Alasms o |
O O No Interlock F  —

OO Mo Wait' Sensois Pending
Q) © No Hold Sensors Pending

O © Mo Progammable Alams | /

Ao Silence |

© © Euothern Faul |

Blue dot J [ Current Recipe

8332 If there is a blue dot next to the button, the furnace is on Hold.

833.2.1 Click the button.

83322 Wait for the current run to complete.

NOTE: The | Alarm Silence | button will be replaced by a

yellow | *** Complete *** | button with a yellow dot.

8.3.3.3  If there is a yellow dot next to the | *** Complete *** I button, the current
recipe has completed.

Operate T T T Operate T T T
Input Function | Type | Act | Chk | Input Function | Type | Act | Chk | Input Function | Type Act | Chk | Input Function | Type Aot | Chk Input Function | Type | Act | Chk | Input Function | Type | Act | Chk | InputFunction | Type Act | Chk | Input Function | Type  Act | Chk
0 BoatinComplte  WAIT LK | Na | 4 DoorllK ABT UK No 8 DoorWat WAT K Na | 12 |TempllK ABT DK No 0 [BoatinComplte | WAIT LK | Na | 4 DoarllK BT K No 8 |DoorWat WAT 1K No | 12 TemplLK BT 0K No
1 BoalOutComplete | WAIT 0K | No | 5 BackfilHLD HOLD 0K No 9 0K | No | 13 TempWai WAT 0K No 1 BoatOut Complete | WAIT 0K | No 5 BackilHLD HOLD K Na 9 0K | No | 13 TempWait WAIT 0K No
2 Facily Faut BT 0K Mo 6 AmeslK ABT UK No 10 AtmosWat WAT LK Na | 14 CoralEnabie AM DK No 2. Facliy Fault ABT DK | MNo 6 AmosiK ABT UK No 10 Amoswat WAT 1K No 14 CoralEnable AM DK No
3 | Pump Pugs ABT | K Mo | 7 PumpOK AM DK No | 11 0K Mo 15 0K Mo 3 Pump Pugs ABT | DK Mo 7 PumpOK AM DK Mo 11 0K Mo 15 0K Mo
Output Function | Type  Act | Tar | Output Function | Type | Act | Tar | Output Function | Type | Act  Tar | Output Function | Type | Act  Tar Output Function | Type | Act | Tar | Output Function | Type | Act | Tor | Output Function | Type | Act Tar | Oulput Function | Type Act | Tar
0 Boatin a 8 LoN2 ar 16 O 24 Zonel (Do) Power 141 of 0 Boatln aif 8 LohZ o 16 24 Zonel (Do) Power 145 0K
1 BoatOut arf 9 Backil o 17 Off | 25 Zore2 (Center) Power 127 of 1B o 9 Backfil o 17 25 Zone (Cente Fower 123 0K
2| 5H4 Upstieam Valve Of 10 SHAMFC BT o 18 Off 26 Zone3 Pump) Fower 88 on 2 SH4 Upstieam Valve f 10 SHAMFC BT o 18 26 Zoned (Punp) Power 84 On
3 Of 11 0ZMFC BT o 19 o 27 il 3 of 11 02MFC BT o 19 2 o
4 SHA/PH3 Upstieam Valve Of 12 SHA/PHIMFC | ABT o 20 o 28 o 4 SHAPH3 Upstiea Valve Of 12 SHAPHIWFC | ABT o 20 28 o
5 PumpPeswe | AM 005 Of 13 BT af 29 ot 5 PumPrese | AM 005 Of 13 28T aif 2 aif
6 SoftPump O 14 Tube Pressue 22 PressueHOLD | HOLD o 30 af 6 s O 14 TubePressue Of | 22 PressweHOLD | HOLD 30 o
7 | GateVale 0f 15 Tholte Posiion 00 0f 23 PressuellK BT o | 31 of 7 GateValve O 15 Thiotle Posiion 00 0f | 23 |Pressure LK BT 3 o
Zoe St | Spke Process Zone | Set | Spike [Provess | [Select Recipe <] 31 VENT AND 0UT ] Zone | Set | Spke Piovess Zone | Set | Spke |Frocess | [Seloct Recips <] 1 VENT AND OUT
1 Door  SawT 400 5 1 Door  S40C 400 5
i Branch Time Cyele Branch Time
2 Center  S40T 410 6 Cyele Process Segment |00 Time | 0 | Temp| 00 j 2 Center  S400T 410 6 Cyele Process Segment | ELEY Time | 5102 | Temp
3 Pump  S4T 400 7 = T et 3 Pump  S40C 400 7 = T T
£ 8] 1 VENT SL0W in [ No 0 1 VENT SLOW in
VENT i in o VENT 1 in
Status Control Status Control
Comm Port Idie! VENT END in o Comm Port Idlel VENTEND in
Recipe  Cycle  Segment ‘ O @ o Recipe  Cycle  Segment ‘ O e
3109 6 0 DLE 005 | No 3109 6 0 IDLE s
Cycle Time  Total Time ‘ Cycle Time  Total Time ‘
[~ 143 min /" o0:00:00 | 145 min | 00:00:00
Time of Day Q Time of Day
85:10:00:58 Reset 85:10:0114 () “PresstoReser ‘ N
J
O O No Sensor Alams O O No Sensor Alams
O O No Interlock Faults O O No Interlock Faults
O © No Wait' Sensors Pending - O O No Wait' Sensors Pending
O © No Hold' Sensors Pending O O No 'Hold' Sensors Pending
O © No Programmable Alams O O No Programmable Alams
O © Eurotherm Fault B O © Eurotherm Fault

\— Yellow dot
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8.3.3.3.1 Click the | *** Complete *** | button.

8.3.3.3.2 Click the |* Press to Reset * I button.

8334 If the cantilever is in and there is a blue dot next to the button,

download and run the "VENT AND OUT" recipe per paragraphs 8.7 Download
Recipe File through 8.9 Run Recipe.

8.3.3.5  If the cantilever is in and there is a yellow dot next to
the | *** Complete *** | button, click the | *** Complete *** I button.

8.3.3.5.1 Download and run the "VENT AND OUT" recipe per paragraphs 8.7
Download Recipe File through 8.9 Run Recipe.

8.3.3.6  If the cantilever is out, the furnace is ready for use.

iz TymPlex - The current user is: POLY. This user will be automatically logged out at 04:37 PM. utomatically logged out at 04:06 P
Doped Poly
Dperate T T perate [ [ I I Il
Input Fus Type | Act | Chk Input Function Type | Act | Chk Input Function ] Input Function  Type | Act Chk Input Function | Type Act Chk | InpulFunction | Type Act Chk | Input Funclion  Type Act Chk
0 |Bost In Complete WAIT | OK Mo 4 |DoorILE ABT oK Mo 8 | Door Wait i 0 BostinConglete  WAT 0K  Ho 4 Dooillk ABT DK No B Doowat WAT 0K No |12 Templtk ABT | 0K No
T T T mm ERm T i o (N 1 BowOuComplete WAT (LK Ho & BockilHLD HOD Lk No 3 Ok No |13 Tempwatl WAT OK Mo
2 Feciran AIT 0K He & AmorllK ABT K No 10 AmosWsh WAT OK  MNo |14 CorEnstle AM LK e
2 | Facilty Fault BT | OK | No | 6  AtmosILK AET | OK | Mo | 10 |Atmes‘wait 3 Piehis M1 0K No 7 Pumplt AIEDEn B T i e
3 Pump Purge BT | OK Mo | 7 PumpOK ALM | DK | Ma | 11
Output Function | Type | Act  Tai | OuiputFunction | Type Act Tar | Oupid Function |Type Act Tar | Outpud Function Tope Act Tar
Dutput Function | Type | Act | Tar Output Function | Type | Act | Tar Output Function | 1l 0 Eostin of 8 LNz of 16 Off | 24 Zorel Door] Paver 195 OF
0 [Boatin o 8 [LaNZ an 16 1 BosOut Of 9 Backil or 17 O 25 Zone2(Coi] Power 150 OF
1 | Boat Out o 9 | Backfil an 17 2 DCS Upsriv Of 10 DCS.100:em | ABT 1 O 18 Qi | 26 Zoned Punp) Pawer 120 oOF
2 SiH4 Upstream Vale on 10 | SiH4, 100scem ABT an 18 3 Of 11 DCS.Z0scem | ABT T O 19 o |27 o
3 ot 11 BT art 18 4 HH3UpsrViv Of 12 WHISkcom AT Of 20 o |28 ail
4 | SiH4/PH3 Upstream Vahe ort 12 | SiH4/PH3. 100scer| ABT orf 20 5 PuNo PR (] IALMC 008 SO 13 NI 200500N AT T N 20 =l ] ]
S Bimepe ot A on 1 & o & : p— B -
6 | Soft Pump o 14 | Tube Press, 1T 269 | Of | 22 Pressuis HOLD b - -
7 | Gate wake o 15 | Thiattle Position 900 | OfF | 23 | Pressue LK Zome. St~ | Spkio |Prevess|”  Zams Sot Spko Proosss [Sulect Rocws ~] T VACUUM 1BLE ]
- - - 1 Beor= BEG0ICH 600 ] Branch| Time Cyde =
Zone Set Spike | Frocess Zone Set Spike |Process Select Recipe ~| 1: 2 Comter SENT 80 6 Cycle | Procass Segment ‘ A "ﬁms‘a |Tsmp| Pl g
1 |Door S 550°C 550 5 3 Pump  SEOC 600 7 —r Ovdls = T :"’" -
2 |Center | 5550°C 550 6 Cycle Proce I |4 8 1| 27 CHECK BOOR 0 | ses Ho
3 | Pump S 550°C 550 ¥ o GO IDLE 2[99 BRANCHTOCVOLE (162 & | 0 Ho.
4 El 3 —-chcce RN Comm Port Idie! Casirel 3 [13-BOATIN 1 Sec | Ho.
- : 4| SOFT FUMF START 10| Min Ho.
Status — Control 93 BRANC Hetpe,  Cytie  Stgnen 5| 10-SOFT FUMP 05 Ho
Recipe cle  Segmant Eelpciitecnall o soeref -’ . 75 phnc oD o i
B Cy =) (VACUUM IDLE) 10-SOFT P Cycle Time  Total Time T IO IEPURE T e
[ i [ © [ © g2-PUMPE I 5.0 min 00.00.00 9 [9-AUNAECPE  1091) F ] Ho.
, _ P 0| 00-DLE 0 805 | Ho
Cycle Time & 12-L0 NZF Time of Day
g S8-RUNRE By 262155164
10 00 -IDLE Fat ‘
Abort
el

N i
\— Yellow dot

8.3.3.7  If samples from another member are loaded on the boat AND he/she has
authorized you to handle their samples, follow their instructions to remove the
samples.

Blue dot

8.4 Load Boat
8.4.1 Remove Boat Cover (LTO/PSG always, Poly optional)

8.4.1.1 Using the boat fork, carefully lift the cover over the boat and wafers.

8.4.1.2  Place the cover in an authorized storage location.

NOTE: If the cover is to be used on the next run, a convenient location is on the
paddle, adjacent to the door baffle. Otherwise, it should be placed on a
quartz plate.

84.1.3 Remove the boat fork from the cover.
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Load Wafers

NN

I\
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I\

A

T WARNING !!!

AW

I\
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A\

JAWAY

No photoresist, kapton tape, metals, glass, or other foreign material is
allowed in the furnace.

Only quartz, silicon, silicon carbide, silicon dioxide, silicon nitride, and/or
Polysilicon are allowed without PRIOR approval of lab staff.

T WARNING !!!

8.4.2.1 Unless otherwise noted, load all wafers with the polished side toward the furnace.
8.4.22  Load the wafers with the wafer flat up.
8.4.23  Load one wafer per slot.
8.4.2.4 LTO/PSG
8.4.2.4.1 Load wafers in every other slot (odd-numbered slots).
84242 Load monitor wafers onto the boat in slot 13 (see Figure 3, LTO/PSG
Loading Diagram).
NOTE: Monitor wafers for LTO/PSG are bare silicon. Sample wafers that
are bare silicon may be used as monitors.
8.4.24.3 Load sample wafers in slots 3, 5,7, 9, 11, 15, 17, 19, 21, and/or 23, starting
at the center.
84244 Load filler wafers in slots 1, 25, and all unused slots.
8.4.2.4.5 Ensure there is a sample, monitor, or filler wafer in every other slot (13 total
wafers).
& & & Polished Side
| | | | | | | | | | | |
\ \ \ \ \ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \ \ \ \ \
Quartz N e i e Quartz | &
Baffle | | | | | | | | | | | | Baffle o
\ \ \ \ \ \ \ \ \ \ \ \ A
\ \ \ \ \ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \ \ \ \ \
Slot# 25 23 21 19 17 15 13 11 9 7 5 3 1 Slot#
Wafer F S S S S S M S S S S S F Wafer
F = Filler wafer M = Monitor wafer S = Sample Wafer
Figure 3, LTO/PSG Loading Diagram
8.4.2.5 Poly
8.4.2.5.1 Load a monitor wafer onto the boat in slot 17 (see Figure 4, Poly Loading
Diagram).
NOTE: Monitor wafers for Poly are 10004 oxide on silicon.
84252 Load sample wafers in slots 12-16 and/or 18-22, starting at the center.




N\
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84253 Load filler wafers in slots 1-11, 23-25, and all unused slots.
84254 Ensure there is a sample, monitor, or filler wafer in every slot.
& & & Polished Side
Quartz Quartz| O
Baffle Baffle | O
@)
o
Slot# 2524 232221201918 1716151413 121110 9 8 7 6 5 4 3 2 1 Slot#
Wafer F F F S S S S SMSSSSSFFFFFFF F F F F Wafer
F = Filler wafer M = Monitor wafer S = Sample Wafer
Figure 4, Poly Loading Diagram

8.4.2.6 Nitride/TEOS

8.4.2.6.1 Load monitor wafers onto the boat in slot 13 (see Figure 5, Nitride/TEOS
Loading Diagram).
NOTE: Monitor wafers for Nitride and TEOS are bare silicon. Sample
wafers that are bare silicon may be used as monitors.
8.4.2.6.2 Load sample wafers in slots 6 — 12 and/or 14 — 20, starting at the center.
84263 Load filler wafers in slots 1 - 5, 21 - 25, and all unused slots.
84.2.64 Ensure there is a sample, monitor, or filler wafer in every slot.

& & & Polished Side

Quartz Quartz S
Baffle Baffle
@)
o
Slot# 2524 232221201918 1716151413 121110 9 8 7 6 5 4 3 2 1 Slot#
Wafer F F F F F S S SSSSSMSSSSSSSF F F F F Wafer
F = Filler wafer M = Monitor wafer S = Sample Wafer

Figure 5, Nitride/TEOS Loading Diagram

8.4.3 Replace Boat Cover (LTO/PSG and Doped Poly only)
84.3.1

8.4.3.2

Using the boat fork, carefully place the cover over the boat and wafers.

Remove the boat fork from the boat.



777 UTAH NANOFAB Revision 5-030623

77,7557
gz

R\

Page 11 of 16

8.5 |Initialize Graph
8.5.1
8.5.2

Select the Setup subtab.

Ensure the Enable Datalog check box is checked.

8.5.3  Press the |Create New Datalog Filel File button.

8.54

Doped Poly

Graph Setup
Check the boxes below ta determine which pracess parameters are displayed on the Pracess Graph. Click the correspanding cellin the
‘Colr coluran to select a fine calor for that parameter. Click *Aply' to presenve the modified eettings.

ut n | Color | Act ulput Function | Color | Act | Tar | Oulput Function | Color | Act Color | Act
oal O [0 8 LN v 0 0| O] | 24 [Zone !
|1 [ Backii 0 0 CllE0]
| 2 si o CNlE0] SHAMFC 0 0 CNlE0]
| 3 W MFC 0 0 CNlE0]
| 4 [si m OnlE0 iH4/PH3 MFC 0 0 CNlE0]
P ERi0 O = [
S0t Pump CRlE0 ube v O Pressure HOLD 0 CRlE0
| GalaValve DR v 0 PressureILK. 0 CRiR0
P P Z Color | Set | SP
RN 5 | m [
I 6 | B[
I 7| m [
DO e | [
Graph Y-Axes
v Grid (%) 10V
o
v Max (C) [ 500
g Min(e) [ o
0 e ° Cancel
gincering _—
LT0 =] LTo Create New Dxlxlng?

Datalon Enabled.

At the REEENNTRETACETE TR {1 EB8 box, click .

Setup subtab

Jz TymPlex - The current user is: Tony Olsen. This user will be automatically logged out at 11:51 AM.

Creating new datalog file ...

This will clear the existing graph and create a new datalog file
when the next data values are stored | {Mote: Do not expect an
immediate change of appearance in the graph.)

- Press 'OK' to confirm,

Ok T Cancdl

Fie: C:\Program FilestTymkon Tools\Datal og\Tool015LTO - 20141221_000005 mdb

1~ Enable Lot Identification \e Datalog
" Enforce Lot Identification Gble Auto Recipe Select

l"&u e Program/Operate Switch
\

oMz )

Enable Datalog check box _\

Create New Datalog File button

8.6 Change Deposition Time
8.6.1

2, Chany ime.
Ele £k [rsert Eecords Wndow Lelp

From the desktop, open the
“Change Step Time" utility.

8.6.2
8.6.3

Enter/select your Coral ID.

Following the prompts, change the
deposition time, if needed.

[9=13]
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8.7 Download Recipe File

8.7.1  To download a new recipe file, select the Download subtab.

8.7.2  Click the | Download File to Tymkon | button.

8.7.3  From the dialog box, locate and select the correct recipe file (see TABLE 3, RECIPE FILE
LOCATION).

8.74  From the GEELVALI LINVLILELR dialog box, click the | Begin Download | button.
8.7.5  Wait for the recipe to complete downloading. (Sections will change from red to black text.)

Download subtab

45 TymPlex - The current user is: LTO. This user will be automatically logge d out at 10:16 AM.

LT0
T I T 0 e 1) T I T T Dowmow [
Tymkon | dentity Communications Buffer Tt Communications Bufer
lame: LTO Software Rev: 03/23/14 ] 1001 + 1>00000000 Neme: LTO iy (R R Tx: >> D010168¥21010500005002000000
Configuration: 8000871, Pratocol Rev: 10100003 Configuration: 800-0871.  Protocal Prev: 10100003 ko << 00101685040004003100000000000000DGa"
{32d7c2-c4=5-4338-bebb 13 {R27c2t che54 Tx: >> D010169¥21020600010002000000
ko << 00101695040004003100000000000000DGa"
1x: >> 0010170¥21030700003002000000
e s D Roc: << 00101705040004003100000000000000DGa"
Before a downlaadto the Tymkon may proceed, the following condtions must | [0000000000000pe - Before adownload o the Tymken may procesd, the fallowing condfians must | [re: >> 0010171¥21040000000000810000
selisfied x: >> D0133260 be safisfiect Ric: << 00101715040004003100000000000000DGa"
Vi The currentuser musthave aceess fothis funcion [Rac: << 0 1001 : :>00000000 | The current ussr musthave access ta tis function Tx: >> 0010172Y22000000000000540000
Vi Tymkon communications must be functining vl Tymkan communications must be functioning Buc: << 00101725040004003100000000000000DC2"
V1 Tymkon keylack must be inthe OPERATE position 1371 1 Tymkon keylock must be inthe OPERATE position Tx: >> 0010173¥22010200003002000000 )
ko << D0101735040004003100000000000000DGa
V1 Tymkon must not be in & Program hodle or Manual Mode | Tymkan mustnot b in & Program Mode or Manual Mode o s D010174v92020600000009000000
¢l The Tymkon mustbe in Cycle 0. ¢ The Tyrmkan rmust be in Cycle 0 Rx: << 00101745040004003100000000000000D€a"
00000000000000D¢" * 1x: >> 0010175¥22031200001002000000
i >> 00133275 Roc: << 00101755040004003100000000000000DGa"
lRac: << D0133275040004003100000000000000D¢ * Tx: >> 0010176¥22049821000000000000
> 00133285 Rxc: << D0101765040004003100000000000000DGa"
[Rsc: << 00133285040004003100000000000000D¢ Tx: >> 0010177¥22050000000000840000
rx: >> 00133295 ko << 00101775040004003100000000000000Dga"
Ric: << D013329504000400310000000000000006 1x: >> D010176Y26000000000000000000
i >> 00133305 ko << 00101785040004003100000000000000DGa"
lRac: << D0133305040004003100000000000000D¢ * 1x: >> D010179¥29000000000000000000
The current Tymkon recipe file was originally capied from x: >> 00133310 ko << 00101795040004003100000000000000DGa"
CProgram FilesiTymkon ToolstUserDatab571 - LTOL1PSG DOET melb [Rac: << 0 : :>00000000 1x: >> 0010180Y30000000000000000000
Roc: << 00101805040004003100000000000000DGa"
1251 T: >> 0010181¥31000000000000000000
Roc: << 00101615040004003100000000000000DGa"
The File ID" ofthe letest cownloacled file s: The File ID' ofthe Ietest downloaded fie is: 1x: >> D010182h
PSG DOE! [18-MAR-15 08.08.04] LTOPS6 RECIPES [25-MAR15 09:1159] ko << 00101625040004003100000000000000Dga"
00000000000000D¢" * Tx: >> D010163FLT0,PSG RECIFES 2015032
x: >> D0133325 6-100235, 261AR15,09:11:59
lRac: << D0133325040004003100000000000000D¢ * koc: << 00101635040004003100000000000000DGa"
The File ID' being reporied by the Tymkon is o >> 00133335 The File ID" being reparted by the Tymkan s c: >> D010001s
PSG DOET [18-MAR-15 09:09:04] [Rx: << 00133335040004003100000000000000D¢" Download complete! Awaiting confirm ation from Tyrkan, Roc: <<
Conedted o Connected o
Download File to Tymkon Messages Sent 173,333 Download File to Tymkon Repeat the Latest download Messsges Sent 1

L

Download File to Tymkon button This text changes from red to black
when download is complete.

TABLE 3, RECIPE FILE LOCATION

Path Recipe Type Recipe File

[MainPath]\x0671 - LTO\LTO Recipes LTO, 400°C, 300 mTorr |LTO Recipes.mdb
PSG, 400°C, 300 mTorr | PSG Recipes.mdb
PSG, 450°C, 200 mTorr

NITRIDE |[MainPath]\x0674 - Nitride\Nitride LOW STRESS Nitride Recipes.mdb
Recipes STOICHIOMETRIC

POLY [MainPath]\x0672 - Poly\Poly Recipes DOPED POLY Poly Recipes.mdb
UNDOPED POLY

TEOS [MainPath]\x0673 - TEOS\TEOS Recipes | TEOS TEOS Recipes.mdb
[MainPath] = C:\Program Files\TymkonTools\UserData
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8.8 Select Recipe
8.8.1  Select the Operate subtab.

8.8.2
8.8.3

Select the desired recipe.
8.84

Select Recipe pull down box.

i3 TymPlex - The current user is: LTO. This user will be automatically logged out at 10:16 AM.

CTR LPCVD SOP

Revision 5-030623

Click the | Select Recipe |E| pull down box.

Page 13 of 16

Activate the recipe by clicking the |Select Recipe # (recipe name) I button.

Select Recipe button

LT0 LT0
Operate [ [ [ ) [ [ Operate [ I [ I
Input Function Type Act Chk Input Function Type Act Chk Input Functig Type Act Chk Input Function Type  Act  Chk Input Function Type Act Chk Input Function Type Act Cl Input Function Type Act Chk Input Function Type Act Chk
0 BoatinConplte | WA LK Mo | 4 DoorlLK BT 1K | No | @ DomWat WAIT 1K No | 12 | Tenp ILK BT 0K Mo 0 BoatlnConplete | WAT | ILK| Mo | 4 DoorllK. BT 1K Nof ® Doorwat WAIT LK No | 12 TenpllK AET DK Mo
1 BosOuCorplte WAT 0K No | 5 BackilHLD HOLD 0K No 9 0K No | 13 Tempwail WAT | IK Mo 1 BostOuComplele WAT 0K No | 5 BackilHLD HOLD 0K Nof 9 0K No | 13 TempWat WAT K No
2 Facity Faul ABT DK No 6 AmosiLK BT IK | No 10 Amoswat WAT I No | 14 CoralEnable AN DK Mo 2 FacityFaul BT 0K | No 6 AmesIK BT | IK | N 10 Amoswai WAIT LK No | 14 CoralEnsble A DK Ho
3 Pump Puige ABT  OK  No 7 PumpOK AM 0K No 11 oK. No 15 oK Mo 3 Pump Purge ABT 0K No 7 PumpOK ALM 0K OK | No 15 oK No.
Output Function Type  Act Tar Output Function Type Act  Tar Type Act  Tar Dutput Function Type  Act  Tar Output Function Type Act  Tar Output Function Type ar Output Function Type Act  Tar Output Function Type Act Tar
0 Boatln off Lonz off off 24 Zonel (Door) Power 14, off 0 Boatln Off LaN2 16 Off 24 Zone1 (Door] Power 143 oOf
1 BoatOu ai 9 Backil an Off | 25 Zone2 (Conter)Fower 123 Of 1 BostOut off 9 Backil 17 O | 25 Zone2 (Centen)Power 135 of
2|5 UpstieamValve: Of | 10 SHAMFC sT o Off | 26 Zoned (Pup) Pover 93 of 2 SH4 UpstieamValve Off 10 SHeMFC ABT 18 Off | 26 Zone3 Punp) Pover 01 o
3 of 11 02mFC sT o of 27 o 3 of 1 ABT 19 o 27 off
4 SH4/PH3 Upstieam Valve Off 12 SH4/PHIMFC ABT O off 28 of 4 SH4/PH3 Upstream Valve off 12 SH4/PH3MFC ABT 20 O 28 off
5 Pump Pressure ALM 010 Of 13 ABT O of 29 ot 5 Pump Pressure AM 006 Of 13 ABT 21 O 29 of
6 Soft Pump off 14 Tube Pressure oo HOLD ~**  0Off 30 ot 6 Soft Pump 0ff 14 Tube Pressuie Off 22 Pressure HOLD HOLD ~*°  0Off 30 off
7 GateValve off 15 Thrattle Position 0.0 0Off ABT 7 Off | 31 off 7 Gate Valve off 15 Thottle Position 0 0Off 23 PressuellK ABT 0O 31 off
Zone | Set | Spike Puocess| Zone | Set | Spike |Pgoess| [Select Recipe ~] 31: JENT AND OUT Zone | St Spike Process| Zone | Set | Spikl [Process [select Recips <] 3 PSG. Z0UM ]
1 Door S400°C 400 5 1 Door 5 400°C 400 5
B hi Ti
2 Center  S4OT 410 5 Seess Segment 1Y) Time | [ | Temp 2 Comter SMVC 410 5 Oyole | Process Segment (72" Time | I [Temp
3 Pump S400C 400 7 ] DLE 3005 o 3 Pump S400C 400 7 ] 0-1DLE 3005
9 il 1 VENT SLOW in o 4 il 1|74 MR WAIT TME [
VENT 1 in o BOATIN ec
tatus: Contral atus
e Comm Port Idle! - & VENT END in o e Comm Port Busy! &= E—— SOFT PUMP START 1 in
elect Recipe BOAT OUT = o elect Recipe SOFT PUMP [0 in
Recipe  _Cycle ~ Segment (VENT AND OUT) ‘ ConLDoWN 20 [ hin o REEe ek SemE (PSG. 2.0UM) PUMP DO 0| Min
3100 0 0 IDLE 4005 o 3 0 1] LEAK CHECK START c
GROSS LEAK CHECK.
Gyele Time Total Time Run Cycle Time  Total Time — 1 g PUMP DOWN i
J J s 0 NZPURGE in
- o UMP DOWN n
Time of Day Time of Day 1 0 H2PURGE n
85:10:01:37 85:10:05:26 ERUNRDOWN i
O Roset | O Reset 2
EAK CHECK. n
O O No Sensor Alarms O O No Sensor Alarms. UMP DOWN in
O O No Interlock Faults OO No Interlock Faults 2 PURGE n
No "Wait' & Pendi L N -PSG DEPOSITION 140 in
O O No Wait'Sensars Pending “Alarm Silonce O O Mo Wait Sensors Pending A S e 1
O © No Hold Sensars Pending = O © No Hold Sensors Pending : PUMP DOWN in
[0 N2PURGE )
No Programmable Alarms o Programmable Alams
Q0 3 @Q (olEgerlA PUMP DO %
O © Eurotherm Fault O © Eurothern Fault LON2PURGE. in
PP T %

8.9 Run Recipe

8.9.1 From the Operate subtab, click

the [Run | button.

8.10 Wait for Run Completion
8.10.1

Run button

Operate [ 1 [ ll [ [

Input Function | Type | Act | Chk | Input Function | Type | Act | Chk | | Input Function | Type | Act | Chk | Input Function | Type | Act | Chk
0 [BoatinComplete  WAIT LK No | 4 DoorllK ABT LK Mo [8 Doorwat WAT K MNo 12 TemplK ABT 0K Mo
1 BostOulCompele WAIT 0K | Na | 5 BackAlHLD HOD 0K | Mo 9 0K No 13 TempWai WAT 1K Mo
2| Faclly Faul ABT | OK | Na | 6 AmesllK ABT 1K No [ 10 Atmoswat WAT IK | Mo | 14 Coral Ensble AM 0K Mo
3 | Pump Puge ABT | OK | No | 7 PumpOK. AM 0K Nof 11 0K | No 15 0K Mo

Oulput Function | Type | Act | Tar | Output Function | Type | Act Oulput Function | Type | Act | Tar | Output Function | Type | Act | Tar
0 ot 8 Lonz 16 O 24 |Zone1 Do) Povier 132 on
1 BoatOut ot 9 Backiil 17 O | 25 Zoned (Center) Power 131 on
2 SH4 Upslream Vatve Off | 10 SiHMFC ABT 18 O 26 Zoned (Punp) Power 107 on
3 of | 11 02MFC ABT 13 o 27 of
4 SHA/PH3 UpsteamValve Off | 12| SHAPHIMFC | ABT 20 o 28 o
5 PumpPiessue | ALM o 12 ABT 21 of 29 il
6 SoitPump Off | 14 Tube Preseure - 22 PressieHOD  HOLD ™ Of 30 il
7 | GateValve Off 15 Tholtle Posiion 300 23 Pressure LK BT | | o | 3 ot

Zons | Set_| Spke [Process| Zone [ Sst | Spike JFiocess]| [Select Recipe -] 1 LT0
1 [Door | S400C 400 5

Branch Time cle |~

2 Conter | S400C 410 6 Cyele Procsss Segment |G Time | S8 [ Temn| 200 =
3 Pump | SAOPC 40D 7 o E o £
g E 1 BOATIN 75% T o
. P~ SOFT PUMP START 0| Mn | 4008 | No
Comm Port el SR SOFT PUMF 05 | Min o

elect Reci A

Recipe  Cycle  Segment 2 S — 1 0 o
1 0 0 EAK CHECK. n o
. UMP DOWN n o

Cycle Time Total Time g HIPURGE n o

[ 3 UMP DOWN in o

0 N2 FURGE n o

Time of Day 1 MP DOWN n o

357:10:31:41 PURGE in o

O Reset \ o oEFOSITION n o

PURGE n o

OO No Sensor Alams ~PUMP DOWN 2 o

No Interlock Faults 0 N2 PURGE in ol

®Q . UMP DOWN n o

O O No Wait' Sensors Pending Alarm Silence 0 N2 PURGE in o
& O No Hold' Sensors Pending = — UMP DOWN n o |

ENTSL0W n o

O O No Programmable Alarms e : n =

© © Eurothern Fault VENTEND i 5

fna T AT 75 = A

Wait for the cooldown cycle to complete.

NOTE: The boat will be out, the current recipe will be “REMOVE SAMPLES” and the
current cycle will be “REMOVE SAMPLES . If this recipe is not reset within a
programmed amount of time, the system will start the “IDLE WITH COMPLETED
SAMPLES ON BOAT " and the load will push back into the furnace.
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77

8102 Click the button.
8.10.3 Atthe dialog box, click the button.

ally logged out a 04:44 PH
Doped Poly i

REMOVE SAMPLES ——JJ} Baieem. via &

1 BoslOut
2 5H Upataam Valve.
a

4 SH4/PHA Upairsam Velve.
5 PuroPress, 101 ALM

6 ok Furp
7 GateWalve

| 21 N
4 g e =
Nx 2 FTisi i e
Zone | Sot  Spiko Process| Zone  Sob o Pracass [so
1 Do ST 5m 5 =
2 Cenw 55T 5m 5 Oycle | Pigcas Segment SR
3 Pump | ST 5 i | e 5 -
]
o =

: < SRR A R

Reset button —\ Status ontiol iHLINHEUPE 03

Comm Port Busyl 3
Cycle  Segment
I

ammal
) ) Eurotherm Fault

8.11 Unload Boat

8.11.1 Ensure the run has completed.

DOOOQ CAUTION OOV

All recipes include the necessary cool down time to
ensure the quartzware, wafers, and samples are cool
enough to be touched and handled.

Do not touch or handle quartzware, wafers, or
samples unless the current run is COMPLETE.

DD O IO k) CAUTION DO IO Bk
8.12 Remove Boat Cover (LTO/PSG and Doped Poly)

8.12.1 Using the boat fork, carefully lift the cover over the boat and wafers.

8.12.2 Place the cover in an authorized storage location.

NOTE: If the cover is to be used on the next run, a convenient location is on the paddle,
adjacent to the door baffle. Otherwise, it should be placed on a quartz plate.

8.12.3 Remove the boat fork from the cover.
8.13 Unload Wafers

8.13.1 Remove the monitor wafers and samples from the boat.

8.14 Replace Boat Cover (LTO/PSG always, Poly optional)

8.14.1 Using the boat fork, carefully place the cover over the boat and wafers.

8.14.2 Remove the boat fork from the cover.
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8.15 Measure Monitor Wafers
8.15.1 Measure the thickness at 5 sites on each p ’/T\*.\ /,r/’?\
monitor wafer. : \ /
8.16 Place System in Standby ( 2 3 4 ;) ( L C R
8.16.1 Select the "VACUUM IDLE" recipe. \\\ 5 //'/ \‘\\\ B %

8.16.2 Run the recipe.
NOTE: The cantilever will go in, the system will pump down, and go on hold.
8.17 Lock Tool in HSC
8.17.1 Lock the furnace in HSC.

8.17.2 Complete and submit the requested Data Collection Form.

9 Process Notes

9.1 Process Summary

9.1.1  TABLE 4, PROCESS SUMMARY DATA lists the basic information for the various processes.

TABLE 4, PROCESS SUMMARY DATA

Furnace |Recipe Temp | Pressure | NH3 DCS SiH4 | 6%PH3 | 02 TEOS Approx.

(°C) (mTorr) | (sccm) | (sccm) | (sccm) | in SiH4 | (sccm) | (sccm) | Dep Rate

(sccm) (A /min)

LTO/PSG |LTO, 400C, 300MT 400 300 60 90 240.0
LTO/PSG | PSG, 400C, 300MT 400 300 60 90 90.0
LTO/PSG | PSG, 450C, 200MT 450 200 60 90 TBD
Poly DOPED POLY 630 200 90 10 22.0
Poly UNDOPED POLY 630 200 60 118.0
Nitride |LOW STRESS 825 200 10 80 37.0
Nitride NIT DEP, 200MPA 825 200 15 75 38.5
Nitride |STOICHIOMETRIC 780 200 80 20 32.0
TEOS TEOS 700 700 60 100.0
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10 Revision History

Date Originator

CTR LPCVD SOP
Revision 5-030623

Page 16 of 16

Description of Changes

06 Mar 2023 T. Olsen

Added details for placement of boat and baffles, replaced
Coral with HSC, rorrected wafer designations on LTO/PSG
Loading Diagram, added NIT DEP, 200MPA recipe to the
Process Summary Data table.

10 Jun 2019 T. Olsen

Updated to new template style. Added Pre-Clean Section.

22 May 2018 | T. Olsen

General layout changes to blend graphics with text for easier
reading. Updated Run Complete instructions for
implementation of “Remove Samples” at the end of a process
cycle.

13 Jan 2017 T. Olsen

Add General Information section. Implement use of boat
fork and new LTO boat cover, including new loading
diagram for LTO/PSG. Add Table 2, Recipe File Location.
Update Table 3, Process Summary Data (recipes, gas flows,
and dep rates).

18 Aug 2015 T. Olsen

Original Release.




