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2017 Training Schedule _‘l.__'f"_-._»,if: - urfeT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

= Safety Training

From January to December, 2017

Manager Education oof e/
0,0
Education Test PEDP Total No.
1 time people
1710, 2/7, 377, 4/4, 1/13, 2/10, 3/10, 4/7, 3
- Safety training 5/8, 6/7, 7/4, 8/8, 5/12, 6/9, 7/6, 8/11, S(foreigrer) 120
/12 10/11, 11/7, 12/5 9/14, 10713, 11710, 12/8

= Equipment Training

From March to December, 2017

Manager Equipment
No.of le
Education FEDP ! Total No.
1 time people
1725, 2/22, 3722, 4/19, 5/24, 6/21,
PE-CVD#1 / / / / / / 3 60

7/21, 8/23, 9/20, 10/25, 11722, 12/20

1723, 2/22, 3724, 4719, 5744, 6/21,
PE-CVD#2 3 30
721, 8/23, 9/20, 10/25, 11722, 12/20

1/25, 2/22, 3/22, 4/19, 5/24, 6/21,

LP-CVD 3 30
7/21, 8/23, 9420, 10/25, 11722, 12/20
Hae-ra
Kang FURMACE_DRY When there is a request (Equipment of nonscheduled training)
FURMACE_WET When there is a request (Equipment of nonscheduled training)
4point probe When there is a request (Equipment of nonscheduled training)
Contact angle When there is a request (Equipment of nonscheduled training)
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Detail Schedule urfsT

ULSAN NA}IONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Type of Training date time place remarks
Safety trainin 10:00 NSB B101
ty g # Depending on the situation,
L. ) . the schedule can be changed.
Safety training Evaluation 8 14:00 NSB U109
N o0
Photolithography _Full Wafer c 10:00
Photo - - ©
Photolithography_Piece of wafer .S 14:00
-1T0, Zno, Si0,, TiO
RF Sputter TR Q
:IZCOBJAI Cu, Ag, T - %30
- Ti, Cr, Al, Cu, Ag, Ta, —_—
DC Sputter Ni, Co, Mg, Mo, W §
Thin film ALD - HfO,, Ti0,, AlLO,, Q 11:00 # Photo Process
TaN -lr-é ) Do not select duplication.
i LP-CVD - D-Poly Si, Si3N4 Lo 13:00
Equipment PE-CVD |- si0, SisN,, Sic = 14:00 | NSB B101
training . c # Only people who pass the
Ellipsometer o 15:00 safety evaluation can participate
Measure Normal-Sem € 16:00 in the equipment training.
>
Surface Profiler o 17:00
Dielectric/Metal RIE o 9:30
PR asher 11:00
Etch - -
Dielectric/Metal ICP 13:30
Wet Station 15:00

¥ Applicant should check the training schedule and apply for training in each category.
(Application period: from 2 weeks before the day of training)

¥ Training for equipment not mentioned above require a separate e-mail application/request.

¥ After 5 minutes of starting participant, will not be allowed into the training session.

# Absence without permission will result in exclusion from registration for the next 2 months of all training sessions.
¥ The training sessions will be held only once each month.

¥ Applications for training are limited to 5 devices for each applicant.

Any questions : UCRF Haera Kang (haera@unist.ac.kr/4167)
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Chemical Vapor Deposition _‘ urfsT

Chemical vapor deposition (CVD) is a process whereby a solid material

is deposited from a vapor by a chemical reaction occurring on or in the vicinity of a normally
heated substrate surface. The solid material is obtained as a coating, a powder, or as single
crystals. By varying the experimental conditions—substrate material, substrate temperature,
composition of the reaction gas mixture, total pressure gas flows, etc. —materials with
different properties can be grown.

Reactant A e e catg
s ry
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Inert gas Purge

a(Gas) + B(Gas) + ... A(Solid)+ B(Gas) + ...

The Deposition of a solid film on a surface from a chemical reaction of gaseous
reactants.
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

What is Plasma g LT

Plasma is the fourth state of matter. Many places teach that there are three states of matter;
solid, liquid and gas, but there are actually four. The fourth is plasma. To put it very simply, a
plasma is an ionized gas, a gas into which sufficient energy is provided to free electrons from
atoms or molecules and to allow both species, ions and electrons, to coexist.
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ULSAN NA}IONAL lNSYHUTE OF

SCIENCE AND TECHNOLOGY

Plasma Enhanced CVD

Top electrode

- A

SiH, + N0
= Si0, + H,1 (+by-product) _
—

viewpoint

SiH, + NH;
= Si3N, + H, 1 (+by-product) substrate T me—
K / Electrode

<€— chamber

\L To vacuum pump

ChamberL}jo] XI30] HHE & S22 2|ot GasE S A|7] Pressure Control System0f 2|t Z3HU S SHH I
2 RF PowerE Electrode0f 7}sf Ez2t=0t(Plasma)E ¥/d5l0] GasE Iong}slo] 11 0| 252 0|25 E2|™ 9
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Plasma Enhanced CVD

high energetic electron + reactant gases

activated species generation

©
[ @@ diffusion/ivsorption
. ! |

@ surface reaction

NS 5
OXS) @0 @ desorption

‘ »

extraction
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Advantage of PE-CVD

Advantage of using PECVD

OOO0O0O O

Low operation temperature

Lower chances of cracking deposited layer
Good dielectric properties of deposited layer
Good step coverage

Less temperature dependent

Disadvantage of using PECVD

[0 Toxic byproducts
0 High cost of equipment
Applications
[0 Deposition of silicate layers
[0 Deposition of dopants
[0 Anti-reflection and anti-scratch layers in optics
00 Solar cells -> amorphous silicon

PN e o kS L TS N
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Various CVD Films

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Product Reactants Method Temp(c) Comments
Poly Si SiH4 LPCVD 580-650 with doping
SiH4+NH3 LPCVD 700-900
SiCI2H2+NH3 LPCVD 650-700
Silicon nitride
SiH4+NH3 PECVD 200-350
SiH4+N2 PECVD 200-350
SiH4+02 APCVD 300-500 poor step coverage
SiH4+02 PECVD 200-350 good step coverage
SiO2 SiH4+N20 PECVD 200-350
Si(OC2H5)4 LPCVD 350-750 lig. Source, conformal
SiCI2H2+N20 LPCVD 850-900 conformal
SiH4+02+PH3 APCVD 300-500 PSG
SiH4+02+PH3 PECVD 300-500 PSG
Doped SiO2
SiH4+02+PH3+B2H6 APCVD 300-500 BPSG, low temp flow
SiH4+02+PH3+B2H6 PECVD 300-500 BPSG, low temp flow

PN e o kS L TS N
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Characteristics and Applications of CVD i

g o = ULSAN NATIONAL INSTITUTE OF
A= - SCIENCE AND TECHNOLOGY

Process Advantages Disadvantages Applications

- Simple reactor _
AP-CVD N - Poor step coverage - Low temp oxides, both
- Fast deposition _ o
(Low Temp) - Particle contamination doped and undoped
- Low temperature

- High temp oxide
- High purity & uniformity

- High temperature - Silicon nitride
LP-CVD - Conformal step coverage N _
_ - Low deposition rate - Poly-Si
- Large wafer capacity
- W, WSi2
- Low temperature _ _ _ _
N - Chemical and particle - PMD(pre metal dielectric)
PECVD - Fast deposition o o o
contamination - Passivation nitride

- Good step coverage

Xl Yhlusiiz | 10



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Si0, Standard recipe f oo urfeT

@® SiO, standard recipe

Standby Temp

BSOOC. 350C 350TC
Initial Process End
Step Temp Pum Heat SiH4 N20 Gas Process | Process Pum
up ping Load delay flow flow stable stepl step2 Purge ping Unload
Temp - 350
Pressure(Torr) 0 0 - 1 1 1 1 1 1 0 0 -
RF Power(W) 100 100
CF4
SiH4 262 262 262 262 262
Gas NH3
(SCCM) | N20 700 700 700 700
N2 100 -
02
Time(sec) 1800 600 600 300 30 30 30 10 -@ 300 300 600

— Deposition rate :
O Temp :350TC = 22 A/min

O Thickness Uniformity : < 5%

FHPXAER B usAE | 11



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Si,N, Standard recipe f UrfsT

® Si;N, standard recipe

Standby Temp

SSOOC. 350C 350TC
Initial Process End
Step Temp Pum Heat SiH4 N20 Gas Process | Process Pum
up ping Load delay flow flow stable stepl step2 Purge ping Unload
Temp - 350
Pressure(Torr) 0 0 - 15 15 15 15 15 15 0 0 -
RF Power(W) 60 60
CF4
SiH4 220 220 220 220
Gas NH3 50 50 50 50
(SCCM) | N20
N2 100 -
02
Time(sec) 1800 600 600 300 30 30 30 10 -9 300 300 600

— Deposition rate :
O Temp :350TC = 22 A/min

O Thickness Uniformity : < 5%

HPXA2R PSR | 12



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

SiC Standard recipe e urfieT

@ a-SiC standard recipe (5% SiH4_He balance)

Standby Temp 0
350°C ° 350C 350C
A A- A- A- A-
PUMDIN Main Leak |Va N2[Va|Ve|Ve Pre De Va A P[ValA P|ValA P|Ve|S-I1]|S-1]S-I ATM
Step Load P Pumpin Purlcu|nt|nt P Deposition urg| cu Jurg| cu |urg| nt [eak|eak]eak Unload
g Check | cu o cu Check
g gelum| 1|2 e llumle 2lumle 3| 3 [ 1] 2|3
um um
2 2 3
SiH4(SCCM) 2
CH4(SCCM) 1
Gas
N2 1 1
60 60
Pressure(Torr) 0.1 0.98 0.98
Time(Min) 10 10 5 3 5110(5]1|5 1 15(10( 5 [10[ 5|10{ 5|5 |55 5 10

—> © D-Poly 2000 A : 90min
O Temp : Top/ Center/ Bottom = 536/ 532/524C © D-Poly 2500 A : 106min
O Deposition rate : = 22 A /min

O Thickness Uniformity : < 2%

O Thickness Uniformity(WTW) : < 3%

O RS Average : 30~40

O RS Uniformity : £ 2%

XA R P usAE | 13



)
. 4
4 ’
v 2 , .
.
. - 3 Ps ‘;—
I Ech 1 ’ ; : : )
O t- I
peraiing manua :
= > ] : E:
- . v
- b - o
- -
. b '] " »
- . * %
~ g L\ ‘ . s 87,
. - 3 4 fp
“ " 'a . e K i > ¢4
b I. l. - P
. ® Y ) “
\ . "\ g+ &
\ V. . S\ 5 % .
@ - v e
. * »
B b
3 2 % . ® - w, s
s ¢ LN . 2
2 * \ i/ o .
. i‘ o~ =
L. o \
- - »

: ) V g y : lJ rll/E -r
-o . . ULSAN NATIONAL INSTITUTE OF
s SCIENCE AND TECHNOLOGY




ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Screen layout EE s WFNST

= Module Status Tuesday T April 2003
Sornna II]‘C\ User Group eeMi] [_pm2 ] [_pm3 10 L1 ] ' * i ' I '
[ system | SsYSTEM [ ReADY [ || [ ReADY | | & i |
CF4 2 Purge H system Interlock

& System Al 1. Title screen

] System Water
[ pc24 .
[l Dise LOgln User

[ petsn Module Status

- R e v
: !':Eﬁ: = 0.000 Trottle Valve
v B o o
200 [100.000 !
ISing | HE&J: 125 :ﬁ]:

== Sequence Status

K 5 2.0E-3 1o [READY \ LOg-in Operator
- i 0 S | |{m— Soft EMO Button

e ] ]

PM Rough VACCUM  PMATM

i ¥ ] ' 3 - 00:00 11" System Tlmer
_l:E i J: =
“30 DOWN PIN STATUS LU

| T —zon STOP ROTATION X/ Stop
. . W & Pracess Timer 2. Sub menu screen
e

4&7— ' | start:[ 00:00:00
,% . 1.1E-2 | yon End:[ 00:00:00 System interlock
l‘i‘\

VACCUM _ LLATM i BT :
1 A READY  ROBOT STATUS o oo o Sequence Status
-
Process Timer

&3 PM1 Cleaning

Ll '-'-R"“ﬂ" | NORMAL  pump sTATUS PM Chamber Cleaning

| '
1 o e o Substrate Status, Robot Control
OEIrHETT: % PM Pumping & Venting

- -
Ar
o
125

\® Substrate Status
size:] <
positio:|______~|
_H Robot Control
B _
3. Main menu screen

Unloading

' PUMP PURGE

Power(W) 600
— [ 7.5E-4 LL Pumping & Venting

-
W7

LL Vent

i i Pump Purge
Reflect{W) 150 I

ON ,_

'

ontme:[ 8 [ 0 .o | ® RFOn || @ Reor Service Process

Service Pumping

i Full Auto Control

o ] D PMPumping . .
. Recipe Name: ‘ i ReC | pe Ed ItOf
v Ternp, Pre-check &) PMVenting .
- Step Name: | READY Accuracy. 5% H |St0 ry
boo Process Time: | 01043000 s [~ Heater Power Off 1 i
100 S Step Time: \ 0.0 /600 sec G i P P ¥ LLPumping SySte m CO nfl g , ratlo n
5 W Auto UnLoading X User Mana er
Start:| 00: 00:00 |00:00:00  Temp.(C)| 50 50 S oM X oFF vl Load Recipe. || [F]  Star X Stop [ Auto Vent LIL » LL Venting System Mangger
==
E_ Service Service = . _ . SystemProcess El | System User o System 10 Login/out LO In/OUt
Eg ” Senice. e Recine Editor | | History 1% configuration Management | <@ Manager SR Sh Std own
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Screen layout

Service Process screen

| If/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Over view

RF Power & Monitoring

All valve monitoring and control

PM and LL Status

Full auto recipe select

Full auto Start, Pause, Stop control

Pump on/off

Module step name

CDG Pressure

RF Power control

Pressure control

RF Power set, Forward, reflect, On Time set, RF On/Off, Graphical display

Gas flow control

Pressure set and monitoring, Throttle valve position display, CDG Valve control

Recipe control

Process gas control

Recipe select and control

Process gas set and monitoring, Valve open/close

Heater Control

Recipe load, Auto process start and stop

Heater Temp Control

PM Chamber Table Heater Control

Process option

Process option check

Heater Temperature Pre-Check & Accuracy, heater Power Off, Auto Pump Purge,

Auto UnLoading, Auto Vent Loadlock Chamber

Service Pumping screen

Pumping

PM & LL Chamber pumping valve control

Pumping valve control, Vacuum display, Pumping line status display

Extend / Retract

Loading / Unloading position
Robot Manual Control Home Unloading position
Stop Stop
PM Pumping & Venting Display Display (1527+0] A%tS AA|7F £3)
LL & Roughing Pressure Display Display (15&27t9| M&S MA|ZH =3)
Heater Control Heater Temperature Control

RF Power & Monitoring

RF Power control

PM Chamber Table Heater Temperature Control

RF Power set, Forward, reflect, On Time set, RF On/Off, Graphical display

HPXAEREH SR | 16



Recipe Editor Screen

% Login User

User

Sorona Inc.

system SYSTEM

= Module Status

e

Ir
_ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Group

)

Module Recipe List Recipe Step Data

H system Interlock

[ System Air
[l System Water

(] pc2a
[l pcasp
(2] pcasn

== Sequence Status

READY
[ommar

00:00 11"
0.0/71.0zec

X Stop

iE Process Timer

Start:| 00:00:00
End:| 00:00:00

Total:| 00:00 00"

|$¥ Substrate Status

Position: :
1 Robot Control
READY

& Loading

EJ unloading

PM Pumping

PM Venting

+ — @ 5 = H | B
Add Delete  Edit Insert
= Pl 1
== Heater Check Step Name
@ Heater Check
=) Sample Recipe Tine(sec)
@ Recipe Sawe Test | |Pressure(Tarr)
g Testl Tenperature
Test2
56 Test! RF Power(600W)
@ Test Processi CF4{500scom )
SiH4(BOOSCCM)
NHE( BOscon )
N20{ 20005ccm )
He( 10nscom )
n2{50nscemn )
Ar(500sccm )
Recipe Information
Creator: [sysiem Maodify: [

Create Date: [ 2009-04-07 19:41:08

Date:

LL Pumping

LL Venting

Service
Pumping

B service
& | B o

'] | systemProcess
History

Login/out

Shutdown

|2 I| System User System L0
=15 Configuration Management || Manager

Module recipe list

Module recipe select

List display, Module select, Add, Edit, Delete

Recipe Step Data

Recipe edit

Recipe step add, delete, insert, Step change, Step copy

Recipe Information

Information

Display Creator, Create date, Modify Date

PN e o kS L TS N
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System / Process Screen (System

| If/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

= Module Status Tuesday 7 April 2009
Sorona Inc. Ueor  crow || foomMiod [ W] [ pw ] ] [ R | iy
o system SYSTEM [ meaoy [ . | . [ meany l l . | *
=} em Log H system Interlock
Process ] System Air
ﬁ Log [ System Water
) 2008 [2003-04-06 0&: 40:55] [ERROR] Sequence 7t &8 ZYLICH ~ E gg::',
9 2008 [2003-04-06 0F:40:55] system [Login Changed] =1 pcisn
#3003 [2003-04-06 0F: 40:55] system [Systen Load]
=3 04 [2003-04-06 0F:41:00] systen [Swsten Shutdown] — .
B3 2009-04-01 [ 005-04-08 D:41:26] [ERROR]  Sequence Jf &% SELICH ety st
B 2008-04-02 systen [Loain Changed] READY
B3 2009-04-03 system [Systen Load] ommand
4 2009-04-04 systen [Swsten Shutdown] = |7
{# 2009-04-05 [ERROR] Sequence 7t &8 ZELICH ’W
B4 2009-04-06 swsten [Legin Changed] -
B 2000-04-07 system [Systen Load] AT
systen [Swsten Shutdown] P Stap
[ERROR) Sequence 7t €% ZEILICH
systen [Legin Changed] o -
systen [Svsten Load] & Process Timer
systen [Auto Process Start] RacipeMame="Heater Check™ start| 00:00:00
[ERROR] Sequence JF &8 ZYLICH
| 2009-04-06 03:45:28) system  [Login Changed] - |l
[2009-04-06 05:45:29] systen [Syvsten Load] Total:] 00:00 00"
[2008-04-06 0F:45:37] systen [Auto Process Start] RacipeMame="Heater Check”
[2009-04-06 11:50:08] [ERROR] Sequence JF &8 ZYLICH % Chamber Cleanin
[2003-04-06 11:50:08] systen [Loain Changed]
[2003-04-06 system [Svsten Load] a PW1 Cle
[ 2009-04-06 systen [#uto Process Start] RacipeMame="Heater Check”
[2003-04-06 12:55:47] [ERROR] Sequence 7t &% ZHLICH
[2003-04-06 12:55:47] system [Login Changed] substrate Status
[2003-04-06 12:55: systen [Svsten Load]
[2003-04-06 COMMD system W_COM_PUMP_(H OFF Ory Pump On
[2003-04-08 COMMD swstem W_COH_PUMP_OH O Dry Pump On ition: -
[2003-04-06 COMMD system W_COM_PUMP_(H OFF Ory Pump On Position:
[2003-04-06 COMMD swstem W_COH_PUMP_OH O Dry Pump On E y
[2009-04-05 COMMD system  UCON_PUIP_OH OFF Dry Pum On =L RobatyControl
[2003-04-06 COMMD swstem W_COH_PUMP_OH O Dry Pump On READY
[ 2003-04-06 JBE system W_JB_Y_ORY_NZ_PLRGE
[2003-04-06 COMMD swstem W_COH_PUMP_OH OFF Dry Pump On Loading
[ 2nn3-04-08 system [Svsten Shutdown]
[2003-04-06 [ERROR] Sequence 7t &% SLICH Unloading
[ 2003-04-06 system [Loain Changed]
[2009-04-06 13:02:28] system [Systen Load]
[2009-04-06 13:02:29]) COMMD svstem W_COM_PUMP_OH OFF Dry Pump On
[2003-04-06 13:02:31] COMMD systen W_COM_PUMP_OH O Dry Puiip On _
[2009-04-06 13:02:38) JB  svstem  U_JBY_DRY_NZ_PURGE B Ui
[2008-04-06 13:02:40] JB  system W_JB_¥_ORY¥_N2_PURGE _
[2009-04-06 13:02:41) JB  svstem  W_JBY_DRY_N2_PURGE BRtisrting
[2003-04-06 1 42] COMMD systen W_COM_PUMP_OH OFF DOry Puip On
[2003-04-06 13:02:47] COMMD swstem W_COH_FUMP_ON O Dry Pump On
[2003-04-06 13:03:41] JBE  system W_JE_¥_ORY¥_NZ_PURGE
[2003-04-06 13:03:42] JB  swstem W_JB_Y_ORY_N2_PURGE LL Pumping
[2003-04-06 13:03:44] COMMD system W_COM_PUMP_(H OFF Ory Pump On a
13000 N4 NC 130A9.E47 OOMMA ~inboan IR w Mrs Pl A LL Venting
Service S [ em User em 110 Login/out
E Pumping [ 2T s‘g:r;wmmss ,r-',.ij- Csynf:ﬁguratiﬂn ﬁm Management mager ﬁ Sh?mluwn

System Log Log system Alarm display, Log-in user display, Operation command display

xR Yhlusiiz | 18



System / Process Screen (Process log) urfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

= Module Status Tuesday T April 2009
Sorona Inc. Ve Grow ) ) ) ) . 1. l_i
[ eystem | svstem _de_
— = Recips hame: Hester Chack [ System Air
Log Log Module:| PLi1  Operstor: |  system | LogDater| 2009-04-02 [ system Water
) 2008 Tine | Fressue | Bias Power |Bias Reflect|  CF4 SiH4 NH3 [TEG] Nz 0z A GetSel | GetTemn = E :gfzp
=) 2000 1 175500 100 i i 146 125 18 500 488 125 125 El
=5 04 2 [17.5501 1 ] 0 146 125 18 500 188 125 125 300 2 el ncasu
£ 20090401 _153258 3 175502 1 [ i 146 125 18 500 488 125 125 300 a S
£ 20090402_150115 4 175503 1 i 0 146 125 18 500 488 125 125 300 at
£ 20090402_150327 5 |17:5504 1 0 i 146 125 18 500 488 125 125 300 1 READY
£ 20090402_ 150625 6 |17:5505 1 [ 0 145 125 18 500 488 125 125 300 12 Commard
£ 20090402 160734 7 175506 1 [ i 145 125 18 500 488 125 125 300 14 O
£ 20090402_151228 g |17.5607 1 i 0 146 125 18 500 488 125 125 300 15
£ 20090402_151405 3 |17:5508 1 i i 146 125 18 500 488 125 125 300 16t [_oo:oo i1
£ 20000402_161641 10 |17:5503 1 i 0 145 125 18 500 488 125 125 300 180 00/10sec
£ 20090402_ 165623 1 [17:5510 1 [ i 146 125 18 500 488 125 125 0 17 X Stop
£ 20090402_ 165308 12 175511 1 [ 0 146 125 18 500 488 125 125 0 16
£ 20000402_170151 13 178512 1 i 0 146 125 18 500 488 125 125 0 150
£ 200904021 70746 14 175513 1 i 0 146 125 18 500 488 125 125 0 13 Process Timer
£ 20090402_171033 15 |[17:5514 1 a 0 146 125 18 500 488 125 125 0 12 e a0 00 00
£ 20090402_171845 16 |17:5515 1 [ i 146 125 18 500 488 125 125 0 10,
£ 20090402_172038 17 175516 1 0 0 146 125 18 500 488 125 125 0 9t End:| 00:00:00
£ 200904021 75450 13 175517 1 i 0 146 125 18 500 488 125 125 0 & Totak[_00:00 00"
£ 200904021 75619 13 175518 1 0 0 146 125 18 500 488 125 125 0 6
£ 20090402_ 184557 20 [17:5513 1 [ i 146 125 18 500 488 125 125 0 5 % Chamber Cleaning
£ 20090402_195034 21 175520 1 i i 146 125 18 500 488 125 125 0 4
£ 200904021 95801 22 175521 1 i 0 146 125 18 500 488 125 125 0 2 PM1 Cle
£ 20000402_202238 23 178522 1 i 0 146 125 18 500 488 125 125 0 1
£ 20090406_131541 24 175523 1 [ i 146 125 18 500 488 125 125 0 (
£ 20090406_152653 25 175524 1 a 0 146 125 18 500 488 125 125 0 ( ® Substrate Status
£ 20000406_152753 2% 175525 1 i 0 146 125 18 500 488 125 125 0 (
£ 20090406_152755 27 178526 1 i 0 146 125 18 500 488 125 125 0 (
£ 20090406_153937 28 175527 1 [ 0 146 125 18 500 488 125 125 0 ( postton:] =]
£ 20090406_154005 23 |[17.55.28 1 [ i 146 125 18 500 488 125 125 0 (
£ 20090406_154403 30 175523 1 i 0 146 125 18 500 488 125 125 0 ( -
£ 20090406_ 154600 3 [17:5530 1 0 0 146 125 18 500 488 125 125 0 i _H Robot Control
32 175531 1 0 0 146 125 18 500 488 125 125 0 [ [ meanv
33 175632 1 i 0 146 125 18 500 488 125 125 0 (
34 175633 1 0 0 146 125 18 500 488 125 125 0 ( Loading
% [175534 1 0 i 146 125 18 500 488 125 125 0 (
3 175535 1 0 0 146 125 18 500 488 125 125 0 0 Unloading
37 175536 1 i 0 146 125 18 500 488 125 125 0 (
38 175537 1 [ 0 146 125 18 500 488 125 125 0 (
3 175538 1 0 i 146 125 18 500 488 125 125 0 (
40 175539 1 0 0 146 125 18 500 488 125 125 0 (
41 [17:5540 1 i 0 145 125 18 500 488 125 125 0 ( PM Pumping
42 175541 1 i 0 146 125 18 500 488 125 125 0 (
43 [17:55.42 1 i 0 146 125 18 500 488 125 125 0 ( P Venting
44 175543 1 0 0 146 125 18 500 488 125 125 0 (
45 175544 1 0 i 146 125 18 500 488 125 125 0 (
% LLPumping
| ’|L 1 LL Venting
=] service Service = = em User em 110 Login/out
@ “ Process E Pumping Lo LD f:)l’::ﬁgurmiun mmmmgemem Nsylj:ager [1 Shutdown

Process time, Work pressure, Throttle valve position, RF Power level, Reflect power,
Bias voltage, Process gas flow rate, He Backside cooling flow rate.

Process Log Log history

ATA|RIEE K mSKlR | 19
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Process start procedure

-

X Process Operation2 %HH|2| AFEfQ} = |

EELEEEE

Sunday 15 Hovember 2009
1« . (

Sorona Inc. o LW L l:l

GUEST

CF4 2 Purge H system Interlock

| i . el PM Vent sttt [E R om Alr Ch ec k !
- e X — - = s !
) — X Trottle Valve DC23
T g © = Before process start
[ peash

Gas Master1 Gas Master2

M Status

-

Burn scrubber

RE. '

Hz0

CLDSE PM DOOR

S =~ A = NN
m - ) P Rough - Utility (Air, gas)

Substrate temperature

!
m ge

| Wy, TRy

READY ROBOT STATUS

Total: IRV

# Chamber Cleaning

Wafer Position

Chamber pressure

“Ai y
NORMAL 'UMP STATUS
W -uvP POWER

B e purce B :

£3 PM Cleaning

Chamber cleaning

Process history

Positior.

_f Robot Control

& Loading

Prame door off

& unloading

onTime: 0 N ..
Heater Control

® RFOn | @ RFOR

k: PM Pumping

& Full Auto Control

’) PM Pumping
Process Option

| Temp, Pre-check @ PMVenting
aAccuracy: KT

W Heater Power Off 2 LL Pumping

Detay Time: KT s=c
v Auto UnLoading ¥)SLLRumping

Recipe Name: |
Step Name: READY
Process Time: | VYT TS

Step Time:

0.0/60.0 sec

start: [ENFIEPYER] (ORI remp. 5 50 BMERR. <% on | X OFF e L X Stop ol (it i » LLVenting
E=q service Service < Login/out
ﬁg ﬁ Process Pumping u Shutdown

GTX|EES A TSKIE | 20



Full auto control

PM Recipe Select and Start

E Full Auto Control
Recipe Name: |, ©occcc O

Step Name: READY

Process Time:

Step Time:

[ Load Recipe  [p  Start

E

v Temp, Pre-check
Accuracy: m o,
v Heater Fower Off

Delay Time: m =80

¥ Auto UnLoading
v Auto vent LiL

Module Recipe List

Recipe Step List

5 Test Rec\pe

Aot WAL ot =
Recipe Name Click =
"Select" Button Click

Step Name
Time{sec )
Pressure(Torr)
Temperature
RF Power(G00W)
CFa(500scen)
SiH4(500scen )
NH3{B0scon )
N20(20003cem)
N2{100scon )
D2{500scon )
Ar(500scem)

20

ano

¥

300 0

300

£ Full Auto Control

Recipe Name:

Step Name:

Process Time:

Step Time:

[ Load Recipe | [p  Star

X

Process Option
v Temp, Pre-check

sceuracy: [T =
[w Heater Power Off

Delay Time: m zec

v Auto UnLoading
v Autovent LIL

-

WUrhsT

_ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

1. Service Process Screen®| “Full Auto Control” Frame2|
“Load Recipe” Buttong Click $tLC}.
“Load Recipe” Button Click A| Recipe& Selecta &= Q&=
Window?} g3} =ICt

2. WS Xt 5= Recipe Name= M EHSICY

3. Recipe Select”7t 2tz k| ™, Recipe Select Window =
Xts2 2 At2tX|H, Full Auto Control FrameOf Recipe
Name, Recipe Stepl| & AR A|7H A3l Step 2L A|7HO]
Setting EICH.

4. Process Optiong & ™oLt

% Process 2t& 50| WaferE X592 2 Unloading st X}
SHCFM Auto unloading boxE CheckstCt

% _Auto unloadingO| E|1 Y S0 LL ChamberZE Auto vent
St O X} SHCFH Auto vent L/L boxZ2 Check$HL}.

5. “Start” Button2 Clicks}H Recipe?Zt A& A& =ICL
(5 ML "== RUN AUTO ==" Signal 0| &3} =IC})

Full Auto A3 A| Process Stopg &g A2+ Full Auto

Control Frame?| “Stop” Button click A| Full Auto &l&40|
Hx| =t

PN e o kS L TS N

| 21
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Recipe write/edit/add/delete f f;__'-_._j;."' arfsT

X RF Power On 2 Plasma 24 A| Chamber Diagram 0 Plasma & L}EILj= &4 Plasma SignalO| 2t 3} =IC}.
X Plasma 2 A| Plasma Image?t CH2F 0.5 F7|2 ZEA 2L

X ProcessOf| ZtEASH {0 @& parameter?} Process log L0 1secttRI2 N E|H, 2HHAHO|E £ history O A 2tOlgh =
oIC}.
AN

Module Recipe List
New Category Name ' + - ¥
— &dd  Delete Edit

“ '.g.‘-gd L;_ N a4 » Category Mame: JECEARRSISEL » E PH1

{2 Test Folder
= i _PM1 Click v X T
= Add Cick Ok Cancel
"Test Foler” = Folder

MM HA AR

Module Hecipe List

* Recipe Category =7}

1. “Recipe Editor” Button= ClickStO] Recipe Editor ScreenO| L}EFLEA| SHC}.

2. Xt& 4tEHO| Module Recipe List0f| A Module (PM1)2 Click 2, "Add” buttong ClickgtC}.

3. Of2{{Q} & 0| Category Name2 Mgt 4= Q= &O| LIEILIT, Recipe ListE X %&g 4= Q= Category nameS &SI,
"OK” Button& ClickstLt.

4. Of2f 2t Z0] Module Ot2ff Category Folder 0| Z|}=X| =QIGHL}.

* 7|& Recipe =8 8l AMX| X
* 71l Recipe $7f§ st A2 MER 0202 F7I Y =X A

HPXAER P uSAE | 22
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Recipe write/edit/add/delete f ' __'}',-:», i:; - urfsT

Module Recipe List Recipe Step Data Recipe Step Data
+ - 2 N = H g =B v - | "l &8 =@
Add  Delete  Edit Insert Ingert  Delete Save Left Right
= P ’ 1 2 1 2 3 l 5 B
=) Test Folder I ster Name Step Name Tine set  Pressure  Temperature RF Power  End
Tine(sec) Timelsec) 10 20 200 200
Pressure(Torr) Pressure{Torr) 20
Tenperature - Tenperature 200
RF Pawer(600Y) RF Pover(600K) 300
"Test Folder" Click & CFA{500scCn) CF4{500scen )
"Insert" Button Click SiHa(500sccn ) SiH4(E00sCEn ) 200
)
sce
N20( 20005ccn ) Jum
N2(100scen)
N2(100sccm )
02(500scen )
L2 ArfANNsren Y
arl BANSeem

= PHI
-l Test Folder

k& Test Recipel
- ¥

vV 4 Recipe A& 2=
Ck Cancel

i New RHecipe Name

# Recipe Name: |k

[><]

* Recipe ZAtM

1. MlEH Hd =l Folder Click & “Recipe Step Data” Screen 2| “Insert Button”& Click $HC}.
0| I “Insert” Button Click A| O}C} Recipe StepO| S 7}StL}.
2. Recipe StepOf StA| RecipeE ZH/d L} Recipe Step Datas | 2HS Double Click & A% HZ =gt
3. "Save"” ButtonZ Click 5}0{ RecipeE MZ&SHLL. “Save” Button ClickA| Recipe name A& st= &0| &3}t &|H, Recipe
Name /2 = "OK" ButtonS Click SHC}.

4. recipe?t HMHoZ XZ 2tF T|MH LS4t 20| Green LEDZ H7|ZICH

IRl M meXlE | 23
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Recipe write/edit/add/delete e urfsT

Module Recipe List Recipe Step Data Recipe Step Data
+ = g v = H & ] ~ — H €]
Add  Delete  Edit Insert  Delete Save Lett Right Ingert | Delete Save Left Right
2 PH1 1 B 3 2 3
=D Folder 01E HZ Step Mame | 2 3 Step Name 3
@ Test Recipe - -
Time{sec) 20 20 a0 Time{sec) 20 30
Pressurei Torr) 20 PressurelTorr)}
Temperature 200 - Temperature 200
RF Poweri 600U} 200 RF Power{GOOW) Step No2 2 Ell Al Setp No 300
Recipe Step Data H CF4{500sccm ) CF4(500scenm)| Click = Delete Button Click
Al Red LEDE E SiH4(500scem) 200 SiH4(500sccm ) 200
MH3({ 50scem ) HH3(&0scem)
N20( 2000scen ) 1000 M20( 2000=com ) 1000
N2(100scem) H2(100=cem )
02(500scom) 02(500=cem )
Ar(B00scom) Ar(500sccm)

1. HZASI X} 5= Recipe Name Click $HCt. of| & Recipel| Step DataE HAY A2 0|= Step Data 22 Double Click
Sto] 2 YL
2. Step DataZ} HZAE A Recipe NameO| Red LEDZ HZA=ICH
3. Data B4 = "Save” Button= Click 510 Recipe Step DataE X & otCt. XM 20| k| ™ Recipe NameO| CtA| Green LED
7|
O —

2, S| “Step No” Click 2 "Delete” Buttong Click otCt. A 2t % "Save” ButtonZ2

w I
D
o
ok Mo
1z
=
ot
ox

7b 4 ol 5 A2 "Insert”, “Left”, “Right” Button2 O|23}0] RecipeZE =™t 4= QIC}.

HPRAER PSR | 24
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LL wafer loading/unloading : i urfeT

P . 1. Service pumping window& =43} A|7ZICH
umpin
rumping 2. LL Pumping Menu0f|A{ Pumping buttonS +ZCt.
| | 4 LL Pumping 3. PUMPING, CANCEL MEHEtO| &O| 2t M3} =ICt.

i Lt P 4. PUMPING Buttong ‘=2r}.

LL PUMPING | L2 " 5. B Valvegt C 0| A= O 2 EXIBICH

5 . B = Valve®} Component= SOz T AL}
CANCEL » LL Venting ponents a
6. Base vacuum O|5}Z PumpingO| 2tZ &M Module status &H0j| Ready

2t 1 FA|EIC

Wafer transfer

1. Wafer Status 2} 2| Position@ 2 waferQ| 2| X|E ZtQIBtCt.

2. Loading2 I g PM Chamber?| Vacuum & E{E =0ISH =

® Substrate Status ATM O|®H Vacuum HEf2 BH=CF
Sizg: m 3. PM ChamberZ} Vacuum 4+0f| Ready 2HE{ QIX| =t QISHTY
Position: [T1 4. Sub menu screen0f ?JU+= LL Robot control menu0j| A Loading button
g w2rt
—J Robot Control 5. Wafer transport& Tlaigt HX| =l 0| &3} =l
J READY 6. Loadingg £ 2otC}.
12 | 2 Loading 7. RobotO| Z&7|3} &|0{ Home sequenceE TIaSIH HomeO| tZ 71 &|H
Iégﬁgg‘f &3 Unloading MEHSH Position2 2 WaferE Process module?| Cooling tabled]

Loading StLCt.
8. Module status &0f|= MovingO|2t11 HEA|=IC}.

9. Loading0| &tZ &|™ Module status &0f Ready2til HA|ZICH
XYL usAlE | 25
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ULSAN NATIONAL INSTITUTE OF
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* (inside)Gas line/MFC
» Heater on/off

* (inside)Shower head

* (inside)Power supply

* View port

» Load Lock Chamber
* Process Chamber

(Backside)Pump
3

» Showerhead

* Pin

* PCW display : &
* Emergency button

Pia N S I

* Substrate(heater)

(Sample up/down)

| 27



Operating manual

7%
4
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

&~ = i ] L by 2 ;
1 °| - n:l o) B! - SR ‘ﬁg >~ C i &) @ Q W
- L 2 L Mzin Process Ltility Maintenance Manual Mode Dizplay Data Event  Configuration Ugzar Help Euxit Manual Stop

Ton
Bottom

== B2HG
4

I
fx ‘IEE!JEH—I GeH4
T
X
Hﬁ.ﬂiﬂ-n— NH3
] El-ili-_-l--‘—, CF4
=
o —
<

DC.Bias: 0.0

Tune: 61.9

State: Idle

Step: 1 Time: 0.0/0.0
Description:

System Status

INFORM Process Modulel System state is ON

o)

¢ U . B
T e - — . . . ear
& ERROR @ @ @ Date: 2012/03{20 17:20:21

Login0| £l & H& LIEtLLE 3tio
StoiAfO EA|Els 1ge FET

-

ZHd| 9| Utility A E{(CDA, PCW, N2,

2N ZHo THAE FRE LEILHD UL
AE LEHY= Ho 2 HX) PumpingAtEl 3 2tE
z

Power Supply&tEff +24VDC, +15VDC, -15VDC

=2 olgt = o,
ZH7F U2 Alo= & otgfE E&9| Inform, Warning, Error22 20 LIEILI= MessageE S5 2H0lgt o~ ULt

=
oiPx|glEE M| gtz | 28
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

2. Process menu

"
Des [
Pro List @ Initial P “ End
Unit Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 A
Descrif iption Pumping
Step Type Tirn:
Tim: 1
Pump LOWAC
Pressure mTor 1.0  — ra ~ Vs ~
Pressuret (10-7) o
Temp CHI < 700 | o t q | P E d
Ten = nitia rocess n
Temnp CH3 “C 0o
T Gh| |0 Step Step Step
. A A s . A
Save/Change Delete View history Convertto csv
a INFORM Process Module1 System state is ON eV /é\‘avm
@ ERROR @ w w Date: 2012/03/20 17:21:07

MainZ}tH 0| M "Process"S ClickstA =M ¢|QF 20| Process MenuZ} LIEFLEA| =IC

= Initial Step & End Step : LHtA OE Chamber?| ZIZAME E =Xl

— L-O O = 10

2 St USYE7L EA=XE =l =
EIJIAE HiES7| {8 Evacuation Step

—1

rir

= Process Step :
- Gas Stabilization Step : 7tA 8l ¢EHOtHS
- Ignition Step : Plasma Turn On
- Main Processing Step : &l X| 50| O|&| X|= Step
- Purge Step : 380| 2= = N2E O|

00
Ot
L
al

Il
N

A E Purgingdh+= Step

(**. 3 Recipeo| 742 30| S48 Daisto] 0f271x YElZ HE ¥ + ULCh)

HPXAERBH[uSAE | 29



Operating manual rfsT

ULSAN NA}IONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

3 v " Y : — — )
< > - & : = & @ o o
Main Process Lhility Maintenance Manual Mode Display Data Event Configuration User Help Exwit Manual Stop

Recipe Name : |Tesl
Description : |
Process List: = Initial " Process " End
Unit Step 1 Step 2 Step 3 Step 4 Step & Step 6 Step 7 ~
Description Purnping
Step Type Time
Time SEC 10
Purnp LOVAC
Pressure | mTorr 1.0
Pressure(10-73 0
Temp CHI ' 260.0
Temp CH2 ‘C 3200
Ternp CH3 C 0.0
Temp CH4 C oo
v
£ >
SavefChange Delete View history Convert to csv ‘
INFORM P! Modulel System state is ON @ & 0 n
ry rocess Modulel System stale is V - V UserlD: test
& EAROR @ @ w Date: 2012{03/20 17:21:07

« Initial step
- Temp CHL : Top ElectrodeZ ol 2= 47

- Temp CH2 : Bottom Plate(Chuck)Z 9| 2= 47

HPXAEREHusxE | 30
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Operating B i,

¥ %) 3 J Y “a o )
) [~ - o " &) @ o o
Main Process Ltility Maintenance Manual Mode Display Data _Event Configuration User Help Exit Manual Stop
e 5]
Recipe Name : |Test
Description : |
Pracess List : C Initial i © End
Unit Step 1 Step 2 Step 3 Step 4 Step 5 Step B Step 7 ~
Description Gas Stable Depo, Evac, Bypass Flush Bypass
Step Type Tirne Tirne Time Tirne Tirne Time
Tirne sEC 30 180 30 30 30 30
Pump LOVAC LOVAC LOVAC LOVAC LOVAC LOVAC
Pressure | mTorr 400,0 400,0 1.0 Lo 1.0 1.0
Pressure(10-7} 1] 1] 0 1] 1] 0
Temp CHI C 2500 20,0 2600 2500 20,0 2600
Temp CHZ C 3200 320.0 320.0 3200 320.0 320.0
Temp CH3 ‘C 0.0 0.0 0.0 0.0 0.0 0.0
Temnp CHY ' 0.0 0.0 0.0 0.0 0.0 0.0
RF1 Contral NOMNE NOME NOME NOMNE NOME NOME
RF1 Setpoint 0.0 0.0 0.0 0.0 0.0 0.0
ANT Mode Auto Auta At Auto Auta At
AMN1 Load Setpaint 0.0 0.0 0.0 0.0 0.0 0.0
AMN1 Tune Setpoint 0.0 0.0 0.0 0.0 0.0 0.0
RF2 Contral MOMNE PR HOME MOMNE NOME HOME
RFZ Setpoint 0.0 700.0 0.0 0.0 0.0 0.0
AMNZ Mode Auto Auta At Auto Auta At
AMNZ Load Setpoint 0.0 0.0 0.0 0.0 0.0 0.0
AMN2 Tune Setpoint 0.0 0.0 0.0 0.0 0.0 0.0 3
< - - - D B o B b
SavefChange Delete View history Convert o csv
f £ £ £
a INFORM  Process Modulel System state is ON [ATRRCWI NS serlD: test | 'éllarm
; RtV Datc: 2012/03/20 17:21:49 ear
ERROR [FEVRETIReIV Datc: 2012/03/20 17:21:49 ]
= Process Step =

- RF1 Control :
Gas Stable Step, Evacuation Step, Bypass Step, Flush Step & PlasmaS 74 X| = StepO| A{ = "NONE"C E A HS|IH
Deposition Step} Z 0| Plasma& 7= StepOj| A= "PWR"Z A A SHC}.

- AMN Mode :
"AUTO"= MatcherQ| Auto-Matching7| 5SS Al 5= A ™ 0|0, "MAN"E AMN Load Set point2} Tune Set point0]| 4™ =l %Z}0i|
O ™FA|ZICE "MAN->AUTO"= AMN Load Set point2} Tune Set pointOf] A El %40 A ™ El A|ZIOHE =502 HECH7I A ™ E
Al ZF 20| MatcherQ| Auto-Matching” |52 AFESHL}.
RF1: 13.56MHzE A& S}+= High Frequency Power

. 2 Alesle
RF2 : 400KHzE A& 3}= Low Frequency Power oimxjgle s sumexte | 31
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Operating manual IIrfsT

o) > - o D & o © o
Main Process LHility Maintenance Manual Mode Display Data Event Configuration User Help Exit Manual Stop
= —
Recipe Name : |Tesl
Description @ |
Process List ; " Initial * Process " End
Unit Step 1 Step 2 Step 3 Step 4 Step b Step 6 Step 7 ~
SiH4 Flush Off ot Off Off on off
PH3 Flush Off Ot 0ff Off Cff aff
B2HE Flush Off off Off Off Ot off
GeH4 Flush Off Ot 0Off Off on aff
Off off Off Off Ot off
Off ot Off Off Ot off
Off off Off Off Ot aff
Off ot Off Off Ot off
Off ot 0ff Off Cff aff
Off ot Off Off Ot off
SiH4 Bypass Off off 0ff an O On
PH3 Bypass Off off Off Off Ot off
B2HG Bypass Off Ot Off Off Ot aff
GeH4 Bypass Off Off 0Off an Ot On
W20 Bypass Off ot Off Off Ot off
NH3 Bypass Off ot Off Off Ot aff
CF4 Bypass Off ot Off Off Ot off
02 Bypass Off Ot 0ff Off Cff aff
Off ot Off Off Ot off
Off Ot 0ff Off Cff aff 2
£ >
SavefChange Delete View history Convert to csv
= INFORM  Process Modulel System state is ON {;’ ; ‘_H
@ £rron YY) cesr

Gas Stable Step, Deposition Steps F &3 2 ¢t StepOf| A= "OFF"'Z A7} 0{ Of SHH
"ON"2 2 dotHetE Gas Set point7t YHE|A U= Stepdf M= SHSHA| =L

PN e o kS L TS N
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Operating manual LEEE WUPNST

* Flush 7| &

578 GasE 2l MFC LineQ| Gas && ValveE Xtttstd, 1 S22t
Z 20 MFCLHF 0| ot & TR GasE
ChamberZo 2 UOL O == 7|&

FlushS Asis If Chemt 242 aAf 2 FIEIC)
1. Process Valve Close
(Isolation Valve Open, MFC Full Range Flow, Bypass Valve Close)
2. Flush Valve Open
3. Flushing&d A|Zt Z0j| Flush Valve Close
(CHZ Valve3! MFCE Close)

* Byapss 7|

Byapss= MFC LE0| HO0tU= THRSE GasE MFCYF O HZE 23| Lineg S9t0] ChamberZ 2 2 HiZdt= 7| 522 M
Ct=el =M 2 SEfetot

1. Process Valve Close

2. Isolation Valve Open, MFC Full Range Flow

3. Bypass Valve Open

N2 PurgeE ONS 2 S} A k| ™ Gas Line2| Purge ValveZ} Open k| A| =IC}.

Gas Set point7} 2 & £| O Q= Stepd| A= N2 PurgeE ONSIE 2t E SAHSHX| Qb =L}

Loop@} Loop Counter= Loop?| s AFEY I AHSt= AOEMN, 5 LS Steps HHEMOZ Z™HS= A0 gt I AFE LY.
Helium Cooler= Helium Backside Cooling”?| 52 At If A™d5t= 7| s0|LC}.

HPXA2R P uSAE | 33
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Operating manual T

3. Utility S

-y A — - ¥ 1S
Main Process LHility Maintenance Manua! Mode Display Dxla Event  Configuration User Help Exit fanual Stop

| Turbo Pump | Pumping down | e

| Loadlock

omrrr—
Close Gates | cummmmm—m"

lon Gauge

 SET Standby Temperature
teat Exch 1 [CYME]
Subsirate 1 m
None JRXTRCT

INFORM System otate i initialized ‘ i UserlD: titd

& Chamber st
W ERROR  10Board is

Date: 2009710425 14:45:39

* Turbo Pump ON/OFF : Turbo Pump&2 &0 A "ON"Z Clicks}™ Turbo Pump7t X522 ONMEfZE SEHE| A =IC
"OFF" £ ClickstH Xtso 2 2SS ZX|6HA =ICt
* Pumping Down : “System" Click - Loadlockdt ChamberZ Z0| Pumping.
"Chamber" Click - Chamber2t Pumping.
* Loadlock : "Pump"E ClickS}™H Loadlock2 Pumping, "Vent"E ClickA|0f= Loadlocks CH7|® AEfZ VentingStA| ElC}.
* Close Gates : "System"= ClickS}™ Loadlockdt Chamber?2| Gate ValveE & A|0f| ClosestH, "Chamber"E ClickstH
ChamberQ| Gate ValveBt ClosedtLC}.

HX|EER Y uSAE | 34
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

- % O = ’ _._ . .
Ma%n Prﬁss Urlf?y Main‘t/e’\n\ance Manual Mode Digg\ay Data Fvent Configuration Usér g\p g Manu‘a’\Smu ° #%9; Wafer(%% Sample)% Loadlng/Unloadlng
n Pump,VenLGateslH GasLines 6; [[H Al‘—g-é-l'f D'”—IITI—EM-I HI_I-EAl Load|OCk0'”
Wafer(Sample)0| £0{ X Q=
JEHOA 2l =~ RUCE(BIE Al0|= Error Message
Right Chamber l:éI-AOH )

Jfot
rlo

LondLock - Loadlockd} ChamberZt HIEA| 22 Rl5 2FEH
- CH71 S SEHS K| SHOFSFC}.

- 8+ Loadlockdt ChamberQ| XIZALEY7} CHSap 2
b

E
o o L O=x —
Right Chamber Wafer Transfer Auto Cycle = 7C:>|_I_ 7E:|J—_II-I|E _I_:Ol" Ll-EI-Ll- QAIE 6 EH7|- EL'EI-.
——  e—— me— evvE—  S——— E
AtEf| | Loadlock | Chamber A1t
1 CHZlef | CHZIE g5
2 s s B4
3 o7 |t X3 Loadlocks TIZAE E2
= nS OIS & =Xt
= T o™
o OFA
I Vwe 4 x|l EH7| ?:l'- LoadIOCkE EH7| =] oI.EHE
GEF\HOR 10Board is not initialized @@@ = Dl_l-%O‘io DI_" %I_lI- 7|‘%

"Load" ButtonE +ZM™ Loadlock0O| Al ChamberZ Wafer(Sample)& O|=A|ZICt.
"Unload" Button2 2™ Chamber0j|A] Loadlock@ £ Wafer(Sample)2 0|z A|Z.
"Auto"= "Abort" Buttong +E W71 X| A WA Loading/Unloadings BHE &t
A= 9 2 Loading/UnloadingA|Z! Sl42 X|H352{H "Set" 220 MM sHE.
Loading/UnloadingZl== "Current" 2 20| EA|Z.

"Reset" Button2 "Auto"Z Loading/UnloadingEl 0|5 3l4E& Reset3f [ ALE.

AR BHwSAE | 35
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SiO, Dep.rate/Uniform./R.l “'tf.v 5'- :  - urfsT

€ Deposition rate/Uniformity/Refractive index of Silicon Oxide

: Gas flow(N20O/SiH4 Ratio) ¥ RIZSH :Eli )
* R.I =d : Ellipsometer

Temperature Process Gas [SCCM] :
p°C 350 . % SiH4 : 5%_He Balance Deop. e Uniform.
[C] [Alsec] [%]
SiHa N,O
PfeTSSWe 1 1 490 400 31.3 4.08 1.508
[Torr] 2 262 300 21 0.97 1.482
Power 3 490 700 20.9 1.57 1.472
100
[W] 4 262 400 20.2 1.77 1.470
A Experimental Conditions S 262 500 19.9 2.01 1.470
6 262 600 19.3 2.25 1.469
» Deposition rate, Uniformity, and |/ 262 700 20.6 2.92 1.467
Refractive index of SiO, 8 262 800 20.7 4.57 1.470
9 262 900 19.6 3.08 1.470
10 200 700 17.3 1.80 1.466
i : : : ; 2 0 ‘ : ‘ . : ‘ 1.52 , ‘ ‘ — ‘
'G'Zz A | o Deposition rate . A |4 Uniformity| | 1] A A Refractive index | |
8 28 § A A 1.504 J
ﬁ -E‘ 2] A A l E 1.49
% E 31 A 148
i'_ "lg o A i 1.47 A A A
o = A
) D .| | 1.46 -
ﬂ T T T 1.45 - N
10 20 30 40 50 60 70 100 20 30 40 50 60 70 4o 20 30 40 50 s 70
. . N_O/SiH
N,O/SiH, N,O/SiH, s
- Sirich -Drate 1 * Sirich -Unifomity 1 . Sirich -RI7
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Si0, Dep.rate/Uniform./R.l _‘ urfsT

€ Deposition rate/Uniformity/Refractive index of Silicon Oxide
: Substrate Temperature

Process SiH4* 262 Dep. rate Uniform.
Gas S ' [Alsec] [%]
N,O 700
[SEE 1 150 8.4 4.73 1.466
FIEESRE 1 2 200 10.9 1.74 1.468
[Torr]
3 250 134 1.94 1.468
Power 100
[W] 4 300 154 2.47 1.465
A Experimental Conditions 5 350 20.6 292 1.467
}Depo_sitiqn rate, _Uniformity, and 6 400 19.1 322 1.463
Refractive index of SiO,
T T T T T 1.5 T : T 1.480 T T T T T
“1[ a Deposition Rate| A Uniformit | 4 Refractive index|
T postl A o 209 nirormity| | 14754 i
o X
[ IRER o, 25
— el 1.470+ B
oL 16 ‘? 3.0- - T&tﬁ
b 5 1.465 - d
g E . i
g 121 ‘g . 1.460 1 1
% 5 g 4.5 1o
Q| A
6 ‘ ; . ‘ . : 50 . . d . : : 1.450 - - - - T -
150 200 250 300 350 400 150 200 250 300 350 400 150 200 250 300 . 350 400
Temperature[TC] Temperature[C] Temperature[C]
 Temp T Drate 1 *  Temp | Uniformity 1 similar value

PN e o kS L TS N

| 38



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Si;N, Dep.rate/Uniform./R.l E o urfsT

€ Deposition rate/Uniformity/Refractive index of Silicon Oxide
: Gas flow(NH3/SiH4 Ratio)

¥ Stress= & : Surface profiler

Process Gas [SCCM]
Temperature 350 % SiH4 : 5%_He Balance Dep.rate  Uniform.
[C] : [A/sec] [%]
SiH4 NH3
Pressure
[Torr] 1 1 400 50 8.1 0.87 2.37 339
= 2 320 50 6.3 1.71 2.21 227
ower
(W] 100 3 280 50 6.1 1.56 2.13 240
. .. 240 50
A Experimental Conditions 4 60 3.3 2.05 381
. . . 220 50 . .67 2.01 2
» Deposition rate, Uniformity, and > > 36 0 36
Refractive index of SiO, 6 200 50 >.3 6.03 197 | 394

8.5 T T T T T 0 . 2 & . T T T T T T T T T T T T
400
TR LR A 4 Deposition rate o] A Uniformity| | 1 A | 4 Refractiveindex | a0l | A Stress A &
_g_ 75 9\‘:, 5 2.3+ d E 360
i 340
°il 7.0 ‘g ) — 22 1 =, 320
% 6.5 A |6 1 o § 300+
4 . ] ]
= A = £ ol
o £ s 1 2.0 1 @
@ 55 =2 A 240 | A
(] e 6 A i ‘ . ‘ : : 220 &
T 25 30 35 _4!0 45 50 25 30 35 40 45 50 28 5030 b 0 T kG 8 25 30 35 _4f0 45 50
NH_/SiH, NH_/SiH, NH /SiH, NH3/SiH,
*  Sirich -Drate T *  Si rich - Uniformity 1 * Sirich -RI" *  Sirich -Stress |
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Si;N, Dep.rate/Uniform./R.l _‘ urfsT

€ Deposition rate/Uniformity/Refractive index of Silicon Oxide
: Substrate Temperature

¥ Stress= & : Surface profiler

Process SiH, 220 Temp Dep. rate Uniform. Stress
Gas . [C] [A/sec] [%] ' [Mpa]
[SCCM] NH; 50
1 150 8.7 445 1.75 409
Pressure[Torr] 1
2 200 7.2 0.93 1.85 122.0
Power 100
(Wi 3 250 6.7 1.84 1.89 208.0
A Experimental Conditions 4 300 6.3 2.37 1.95 223.0
p Deposition rate, Uniformity, 5 350 5.5 2.87 1.99 242.0
Refractive index, and Stress of SizN, 6 400 53 6.26 204 267.0
9.0 . ‘ ‘ : : ‘ : : ‘ : : ; ‘ ‘ ; 300 — . T :
'§8-5 | » Deposition rate| - 4 ' ’ “] |4 Refractiveindex | A | - | A Stress|
9 80, ] o\'_o' ] | 200 P, ] g
ﬁ 7.54 E - 195 E 200-.
8 ;o = 5 190 0 150
g, E - 4
=0 e 5 1.85+ b 1004
Q 60 = ] (7))
[ 1.80
8 55+ o o] i =
S o, ; : : 1 T w w w w : ) ; ‘ : 0 : 150 200 250 300 350 400
150 200 250 300 350 400 150 200 250 300 350 400 150 200 250 300 350 400
Temperature[C] fsmperaturel?) Temperature[C] Temperature[T]
« Temp | Drate | ¢ Temp T Uniformity « TempT RIT * Temp T Stress |
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€ Wet Eiching

Etching Time Si Depth  Si;N, Depth
KOH(45%) 3 [min] [um] [A]
0 0 2870
DI water 1 5 6.5 2785
10 12 2730
Temp. 75~78°C 15 17.6 2684
20 25.7 2614

Etch rate
= 1.25m/m

Selectivity
=1:976

» Depth & : Surface Profiler

HPXAEREHuSAE | 41



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

SiC Anneal -FTIR e urfieT

€ Sample post annealing process 200-8007C

PECVD Vacuum tube furnace FTIR
Tool ~ — Py .
—/
Process et Y
a-SiC Post Data
deposition annealing analysis
e | ¢ < < |
— 1T . T ; ; ; A 0

|

|
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e e
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1 1 2000 1000
I I Wavenumber (cm™)

¥ FTIR data

H -1
Si-H . @2100cm - . -1
0.05 ( ]strel'chmg (C H]s,re,chmg@noocm
. T T T T T T T T T T T T . . : . |
—— as deposited
400 G 0.004 - 4
0.04 | i
_ 0.003 - ]
5 -
S 003G i o 0002 -
§ g 0.001] i
g oo02l:z" i c
s o S 0.000f _
? o
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0.00 - — ] -0.003 - ——800°C i
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€ Sample post anneadling process 1000°C

PECVD Vacuum tube furnace TEM, XRD
Tool e o e >
\—/
Process U -
a-SiC Post Data
deposition annealing analysis
€9 TEM data
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Fees-1
o Equipment - Fee
Division Unit . Remarks
(Model) SELF-User (50%) UNIST (70%) Client (100%)
E-beam lithoaranh 1 operation 100,000 140,000 200,000
(NB3)9 Py - free PMMA, Pattern provided by requestor - Additional fee 50,000/30min
Data consulting, Job file making, e-beam resist coating, baking and develop are free
] < 1hr 9,000 12,600 18,000
Mask Aligner #1 1 operation 6,000 8,400 12,000 _
(MA6) —— - - PR and Chemical
- individual PR Fee 50% discount (GXR601, AZ5214, AZ4330
Mask Al # < thr 9,000 12,600 18,000 nLOF2035, MIF300) are provided.
Photo a(SIVID Alg(r)]gg) 1 operation 4,000 5,600 8,000 _ )
- individual PR Fee 50% discount - Free S%Cecnoa;ﬁ;'p:ll\;?; Station,
Nano Imprinter 1 operation < 2hr 100,000 140,000 200,000 '
(ANT-6H) - Additional fee 30,000won/hr
Substrate Bonder .
(SB-6L) 1 operation 40,000 56,000 80,000
SrzlJnsgggger 1 operation < 1hr 6,000 8,400 12,000 - Photolitho/NIL user is free
E-beam Evaporator . - Material reimburse expenses
(WC-4000) 1 operation < 0.5um 45,000 63,000 90,000 (Ai, Pd, Pt, and etc))
E-beam Evaporator . - specialized metal and crucible
(Temescal FC-2000) 1 operation < 0.5um 45,000 63,000 90,000 prepared users
'(DSCRSN?‘;%; 1 operation < 0.5um 30,000 42,000 60,000 - 10,000/0.3um & 100°C
RF Soutter - Individual Target only basic fee
ﬁPu 1 operation < 0.5um 30,000 42.000 60,000 applied (£30min)
PE CVD #1 1 operation <
(PEH-600) Si02 1/m, Sy N, 0.5 45,000 63,000 20,000
Thin film (FABStar-PECVD) Toperation < U.5um 45,000 63,000 90,000
LP CVvD - " "
(KVL206) 1 operation < 0.5um 150,000 210,000 300,000 - 6" 25ea, 4" 10ea
F‘(Jlr(r;laggo%?( 1 operation < 0.3um 150,000 210,000 300,000
Furnace_ WET - Batch(25ea)
(KHD-§06) 1 operation < 1pm 150,000 210,000 300,000
’(*/ict’g"n'flc'apyrzrm‘fj%ogm'; 1 operation < 100 A 75,000 105,000 150,000
Cluster ALD - Additional fee 40,000/50 A
(Lucida D100) 1 operation < 100 A 75,000 105,000 150,000
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PECVD#1 Information/EZ Xl e urfST

Model : PEH-600 [SORONA, KOREA]

Principle

= PECVD System is a multipurpose tool capable of
deposition silicon oxide, silicon nitride using electron
energy (plasma) as the activation method to enable
deposition at a low temperature and at a reasonable rate.

Specifications

= High Plasma Density, High Dep. rate PE-CVD

= Wafer Size : 6", Max Substrate Temperature : 400 °C
* Power Supply : 600 W, 13.56 MHz RF Generator

* Process Gas : N20, N2, CF4/02, pure SiH4/NH3

* Process Guarantee : 1000A ~ 1um

= With in Wafer Uniformity : £3%,

» Wafer to Wafer Uniformity : £3 %

= Uniform process gas flow distribution

RIAF 5 | 14007717 = Robotic arm for wafer handling

Tol - 052-217-4167 * RF generator connected 'to upper‘ electrode through
| SCEXF a close coupled automatic matching network.

= email : haera@unist.ac.kr
ERELE Applications
AX|L|0f | Tel:031-667-9954 » Passivation layer of semiconductor
email : ngyoon@sorona.co.kr * Inter Metal Dielectric of semiconductor

= Inter layer Dielectric of semiconductor
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Model : FABStar-PECVD [TTL, KOREA]

14007715

Tel : 052-217-4167

email : haera@unist.ac.kr

AKX L Of

GHE[E| A

Tel : 031-203-1048

email : dypark@ttltd.net

Principle

= SiC PECVD System is capable of deposition silicon carbide
using electron energy (plasma) as the activation method to
enable deposition at a low temperature and at a reasonable
rate.

Specifications

= High Plasma Density, High Dep. rate PE-CVD

= Wafer Size : 6", Substrate Temperature : 250~350°C

= Process Gas : N2, SF6/02, pure SiH4/CH4

= Power Supply : 600 W, 13.56 MHz RF Generator

= Process Guarantee : 1000A ~ 1um

= With in Wafer Uniformity : £3%,

= Wafer to Wafer Uniformity : +3 %

= Uniform process gas flow distribution

= Robotic arm for wafer handling

= RF generator connected to upper electrode through
a close coupled automatic matching network

Applications

= High rate and high quality silicon carbide
deposition with stress control

= Passivation layer

= Inter Metal Dielectric of semiconductor

= Inter layer Dielectric of semiconductor
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. Al = Main Power X}EF & 4= QIC} EMO switch= ZHH| 9| Front
AFCHOY @ X|8H Q\LC}. H|gg§o+0| SN =l = System Power £ EO' A|01|E Procedure0j 2|st System Operation= 5| Of Bt}

* EMO Switcho0f| o|at ZA| X QI System DownA| SystemO| DamageE& U2 == ULEZ, oot A20| OfLl B Ar=hoj A
L2 EMO SwitchE 0|83 Main PowerE K}TCHSHX| =L}

B
-

OFoF S A0 HMME 4 AZFo| 2 20| Emergency switchE &2
Z £ 2™ Emergency switch?} Push and Lockk|11 ZH| MX|e| ™ & 0| Off =ILC}.

* EMO SwitchE i35t CrA| ZH| FA[e] MRS ondte{T™ ZFo| O 1t &
0| Emergency switchE QREZ O Z E{A| LockE|0] Q= SwitchE dl{X|St Al
AHIO| MRS 21718l OF SHC}.
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@ Lt AXFRHAI(UNFC) XHH| 1 A]A HYX| 31} (1085 B1013)

Photo Thin-film ™ Etch Measurement
J _‘ . o Wet staion
=‘-_J Dicing| saw - Furnace(DRY) LP-CVD
A.l
_[ lns Wet staion — Mask Oven —
| tatic l ! Bonder | aligner Diffusion room h
' Station S [-
' Yellow room Mask
SRD 50"-‘. - Alignef | Furmace(WET)
. R i :J,: Cluster-ALD |
!H [] eneoreons o [ ] 0 (]
Bl itert White#2 White#3 0
A Future room |
SAM Coater ‘.". ’—L i
E-beam Parylens | —
evaporator UHV-CVD j\ ﬁ

s
2

k

r

A 24T
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