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Lithographic Stepper System

57T Introduction
REFGHERERM RIS B HERRIEHIE RO B T8 KBS - ERgN
REIR MG ET - BT - R ETTHRIFEARHAES SRS -

Y524 Feature

AREMEA uv-LED EAMERNLIR - HESBERIERRZELRINE - DIE
FSHOERPIZYR - HREBEUBRTR/NRESR 5 um - BXEES 24 x 8
mm?2 - OJ{E M 4 IVEd 6 Y &R [E] -

#18& Specification
o JLIEIR R (Light Source Wavelength) : 365 nm (i-line)
o R EEEME (L/S Resolution) : 5 um /10 um

e Y5 S E (Uniformity) =97 %

e TEHTBBE (Irradiance) = 20 mW/cm?

o IRYEHETE (Field Size) : 24 x 8 mm?

o A &EI R~ (Wafer Size) : 4 & 6 inch

FEFA<EE Application

o B HAR PCB Layout

o £V R /MK E KRR s E
Bio-Chip/MEMS & Sensor Packaging

= + .
o GalBlARETEE Wafer-Level Packaging i vvlrgn: e
J -Llspresoluuon m; um/ 10 um
-Field size : 24 mm x 8 mm
‘Wafer size : 4” & 6”

:/_{j,

OJ iR AR 75 Service
HBL Y EAREARR AT « B MRS -

. A,

Tel: +886-3-5779911 ext. 550
Email: tiri-service@narlabs.org.tw

www.tiri.narl.org.tw
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HIXSNHEBRLRE R

Maskless Lithographic Projection System

57T Introduction

SN ERBBICEERRNRBERREBS - MESERIRE RIS
BESNBE  FTEZREBBRCHEPRBERSHEGRIEEINEEZE - EIE
THE-RALBEMBEREASHNEREKFRR - fRASEESXEHRF ] °

4524 Feature

Kz ol EIFFE A 365 nm £ 405 nm Z R - IR iRBARAA 402 mm °
TREAMEIERCET - BEAZECARERE - BRFEOEBRINEET - FiEEE
HREREERRS -

#1& Specification
o JEIEIR & (Light Source Wavelength) : 365 nm (i-line) & 405 nm (G-line)
o REEEMNTE (L/S Resolution) : 35 pm/ 70 pm
o MARMEZE (Magnification) : 1.68 X
o M54 (Distortion) < 3.5 % -
o [ZJEEITE (Field Size) : 14.7x 14.7 mm?

FEFA<EE Application

o BIXHRHAR PCB Layout

o Y& A/ E K EUIgE R
Bio-Chip/MEMS & Sensor Packaging

o f[EARET I Wafer-Level Packaging

Main specification:
+  Light Source Wavelength : I-line & G-line

O] iR {H AR F% Service
o BEULEAIREAREET « BMERMALE -

- A,

Contact Us Tel: +886-3-5779911 ext. 550

Email: tiri-service@narlabs.org.tw

www.tiri.narl.org.tw
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High Precision Stepper Exposured System

& 7T Introduction
REFHEXERME RSB ESRITMRPOE MRS - GRG0
RHB O CEGET  MBRET  BENETTHREEAGHEES ISR -

4525 Feature

IR FE N R/NEER 2 um - BXETES 68 x 26 mm?2 - ESSRE L INER >
150 mW/cm? - o] 5@ A 8 IVER 12 N &&[E] »

#i1& Specification
o Y& (Light Source Wavelength) : 365 nm (I-line)

o REEEMTE (L/S Resolution) : 2 um /5 um —
o JIZIEE (Uniformity) > 97 %

e EEIREZ (Irradiance) = 150 mW/cm?

o [ZJEIHEITE (Field Size) : 68 x 26 mm?

o EA&EI R~ (Wafer Size) : 8 & 12 inch

F&F Application
o BIEMMAR - &R R /IR E RECAIZEZE -
IR ESES

o] iz {5t AR #5 Service
o BEULHEIRTARS AT - BME M AHEE -

sl

Contact US Tel: +886-3-5779911 ext. 550

Email: tiri-service@narlabs.org.tw
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ALD ¥ SRR izhutE ez R

Atomic Layer Deposition (ALD) Service Platform

77 Introduction

ERPORINTER 12 NWREBEZEREHETE)IE (PEALD) A2#skata
FE CORESESE - SEVASEYEE  UEREZFRYES
SYANNTE - 2015 FEHRSEEREBZRIEESKRI "RFENERKS

p

\

Bz,  EHFERRIEE ALD REXRBAG AR ZRENRBTFS -

1% Specification

e Substrate size: 1 inch and 12 inch
e Substrate temperature: room temperature ~ 400 °C
e Thickness non-uniformity <1% on 4 or 6 inch Si wafer

e Materials: Al,O,, ZnO, TiO,, TiN, Pt, Ru, TaN,, Cu,N

fR#51EE Service Item
HIERERH=-ARERS :
(1) Test bed ALD AJEE4) S472 HI5,
TR T RE KA BRI A R A SE BRI -
(2) FFFEEL ALD A # B2 ERE
HAEERHZSERS NG EEREE -
(3) On-site ALD # & B2 ERFE
RHUHSABTRENEETRERTHAREZSRE -

4-6 Y ALD 1-2 05 ALD

3 S

Tel: +886-3-5779911 ext. 550 ..
Contact Us Email: tiri-service@narlabs.org.tw www.tirl.nariOROR
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4 INEBIREWBIRFIB)IIEZRE

4-inch Plasma Enhanced ALD system

'

Introduction

REBNRF/E)) LT #E 2 (Plamsa enhanced atomic layer deposition, PEALD) #%{ig
BRBER. &t BEBEMERFARE  EERETEEIASEE

E-I_JB R EBERNBEREIITENE  ANERABESTEHEBEEHEIES
7}3 - WEARFERR T 2R ERRE - Mot #Hi/)\ EBEERHER TN
fLEEREES -

S
- %iﬁ =5

$& Feature

W 7 BE 21285l 14 (Excellent control of film thickness)
MifE 2 PE15 B =14 (Excellent step coverage)

Sx B LA B IENE (High aspect ratio coating)

KNHEIEBIEIT M (Large area thickness uniformity)
)R 242 (Low temperature process)

#11& Specification

o £ Power : 500 W

e T Size of substrate : 1, 2, 4, 6, 8, 12 inch

o IR /E Heating temperature : 400 °C (Max.)

== A%

e BRI Plasma power : 500 W

FEFAEE Application

e EEFEfn (Electronics) : Diffusion barriers, Gate dielectrics, Capacitors

o ZXJK#A18 (Nanostructures) : Conformal coating

o YLEA§ENE (Optical) : Anti-reflection coating, Photonic crystals, Transparent
conductive oxide

o KI[ZBEEE M (Solar cells) : CIGS buffer layer, Passivation laye
cell '

o iz {4 AR#5 Service
o E1E4 (AL,0,, ZnO, HfO,, SnO,, In,0,, TiIO
o F{EY) (AIN, TiN, TaNx, CuxN)
o £ (Pt, Ru)

Tel: +886-3-5779911 ext. 550 ..
Contact Us Email: tiri-service@narlabs.org.tw www.tirl.natERIgig
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RFEEZI 24

Atomic Layer Etching System

(DDose @ Purge @ Etch @ Pump (®Dose @ Purge ® Etch @ Pump

N,O Low energy ions BClyor Cl, Low energy ions

ke ® e ;

@ = @
‘E'/ ’:CI) @ Ar
Oxidised surface Oxidised surface Oxidised surface Film Removed

self-limiting self-limiting self-limiting self-limiting

ALE Cycle ALE Cycle

Film Removed

Ssiss
M ssiss

o SRS
o FERIFLERHER
US2017002463A1

o PHRIEA
o [#1€ UV damage
o HERFEREEFREIESE

1)
[

REBS

[
Al
o
[

T
£
St

o [RINET EMREA

o He ®280 - WkKK&H

o NER « BT ERRREIESI
FEF8 Application

o HIERE 3.5 nm BFE

o (RIBE B TR ELZIRE
RELLENZI B

Esir s

- A,

Tel: +886-3-5779911 ext. 550 -
Contact Us Email: tiri-service@narlabs.org.tw www.tirl.nariOROR
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Atomic Layer Etching System

57T Introduction

BRI OM AR ZENRFEERZ 24 (ALE100) - BEBERNEETERRSITS

FUFEFB S ESR (Inductively Coupled Plasma, ICP) FA=fzEl « SHIEETIE (Quartz

>Rl B=
Crystal Microbalance, QCM) HIZ R EY)RIBE (Mass Flow Controller, MFC) -

FERERR I ETE R B R ALE NERZIIBIEE -

4524 Feature

ALE BB BRMACRRERENEBREHHILREE

SREHBMRM - RE
BRELERARNEE  BERFANFPERENGEZME - HANERE
PERSEDRRRET - RS REEEM -

711§ Specification

o AIBEY) Precursor : TMA ~ SF; ~ TEMAH
o ¥l Growing Material : AlO; * HfO,

o 2R R~ Size of substrate : 4 inch

o I#VAEE Heating temperature : 300°C (Max.)

oJ {2 {4 AR#%5 Service
o ZXEERZ (Surface etching)

o {RFEE (Encapsulation, isolation)

#8358 IE (DLC's coating)

23MASU| YDI0ISIY JUIWNIISU| UDMIDL sa143S 00L ERl 4

g A,
Contact US Tel: +886-3-5779911 ext. 550

Email: tiri-service@narlabs.org.tw
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Filter & Anti-Reflection (AR) for Lithography System

57T Introduction

IRyEi R B B RIS R 518 R R EEE IR HREE - W4AH i-line ~ h-line
BHRETENE  TIREFAEABEZEBNANEREE  AUERSMEREY
BX -  BREBELAELURESHEEY  WIEFAFEEME RN E 2 M -

#i18 Specification

ltem Transmittance, T b il
Deviation, U

>90% (A =365nm) o

Hline | =" 9 (Others) <k .

L. 294% (\ =405 nm) ; -
Zalle < 1% (Others) £ ’ o

e AR
- \: (300 - 450) nm
-R=1%
- Uniformity Deviation 5%

&R Application

o PCB &2 AR ERAB 248
o LED HIZABHIEIBA AR
o mEIFE R EABHEBAZRR
o BB RIEAIRLHIBIRAM

-

Contact Us

Tel: +886-3-5779911 ext. 550
Email: tiri-service@narlabs.org.tw
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REMA Objective Lens

577 Introduction

BERPOLERBAORAREAA2cHEAERERE - 8FNIERE - BEH
FERERIERRTS - b REMA SRIRE RN MFE BRIt RM - cliRf—199RAZ
DU CBRGEEAE - RE RO - REHTIR 97% °

18 Specification

o K : i-line 365 nm

o MAER : 3.4X

o BEAE : ¥iw 0.5 ~ B 0.165

o FAIZE : ¥k 19.74 mm x 7.54 mm * &1 68.00 mm x 26.00 mm

F&F8 Application
o BN AL
o 195 IRRA

Max. [min. [Uniformity‘
9.85E+01] 9.72€+01]  99.33%

-

Contact US Tel: +886-3-5779911 ext. 550

Email: tiri-service@narlabs.org.tw
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SH¥EmSEmiR

Reference Mirror for Precision Positioning Stage

Il

577 Introduction

I FESZHEERRBYAEIFRERNRBERKEMN TS EEARE
HRTSFECSETH  MSEEAZFBEEKREREEMUAARAEZRES
MMBERER -

B3

T

&

el i g

e Material: Schott Zerodur class 0 F|afness; 54.3 nm @250 MmN
e Size: 265 mm x 35 mm X 25 mm
e Aperture: 250 mm %X 25 mm
e Surface Irregularity (PV) £\ /10 (A =632.8 nm)
e Reflectance (R) :
R>99% @ 632.8 nm (Dielectric film)
R>97% @ 632.8 nm (Ag film)

R>88% @ 632.8 nm (Al film)

Flatness: 24.0 nm @ 250 mm X 10

F&F8 Application
o ¥ERIBFHIEREFHE

 BEEMUFE

.

Tel: +886-3-5779911 ext. 550 ..
Contact Us Email: tiri-service@narlabs.org.tw www.tiri.nagkeRgE
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IR B - ERIEER

Optics for Lithography System — Customized Lens

57T Introduction

IR R AR B PN RARRURCERF - SRANME - RETER
BOERESBEZRIERK LERFSFER  BRESHES %HvFaj'
ERNERZAEMRE - 4

#1& Specification- NI A HER

e Part: i-line Glass Lens for Lithography System
e Lens Type: Bi-convex

e Dimension: ®152 mm

e Clear Aperture: 145 mm = il s

e Surface Irregularity (PV) £0.150 A (A = 633 nm)

FEF Application
o BICHIRIARMR
o BLISIR T T

0.0840wv
0.0161wv
5 mmm mm
0.0001 wv
0.0178 wv
0.0221wv
0.0451 wv
0.0093wv

Tel: +886-3-5779911 ext. 550 .. i
CQntaCt US Email: tiri-service@narlabs.org.tw www.tm.narJl.org :
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UViRER & @i ORI = 8RR

UV Bi-telecentric Lens

& 7Y Introduction

ARERS UV REELEOIEE - 55 405 nm JKERERET - IMABERA 1.5
& NERFEER 5 ik EAERE  BEFE - dEBARUEIE
Y (MENIE S EIEMGIR ) #2388  EE251=28 A0l EE -

524 Feature

EENENRET  OIRHEAEREFE  BUHERMABER AR B
misE  TEEHERESEFESHEERE VRBENSIE  BaRAREStE
REZSWBITHEINS - MEBEYE OtZ) SEE -

#11& Specification

o JLEAEGETTXTL (Lens design) : EIR/IN\ERE s :
o )} (Wavelength range) : 405 nm =5 nm

o M KfZZE (Magnification) : 1.5X =

o JtB & (F-number) : F5.6 - F11 ==t
o Y ENNZEE I (Object field size) : $18.50 mm

o B HEIMZEEI (Image field size) : $27.75 mm
o 5% (Distortion) < 0.1%

FEF Application

o MFIRI (EH)

o« BT BRIT - HBERE
e SIEEHE - EE5TE

o AOI EZX[EH

O] {2 AR F5 Service
o TJIRERKEHIZGTEARS
o EmI s

- A,

Contact Us Tel: +886-3-5779911 ext. 550

e ! www.tiri.narl.org.tw
Email: tiri-service@narlabs.org.tw 9
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Validation Platform of
\Advanced Package Technology

g Specification
/ Exposure Energy: >700mw/cm?

L/S Resolution: 2um/4m
Wafer Size: 8 & 12"

2.5D Package -Application of loT Integration

Read out/Temp. Circuit

LG
Temp. Ctrl./Readout

cMOS /\G-s senserl/\\

| Temp. sensor

I Y 5o

Temp. Control

Readout circuit

Wafer thinning C4 bump
TSV & Cu plating CMP defect layer 2.5D Integration

3D Package- Ultra Thing WOW Package

[ Thin wafer packaging Performance
N . I = Smaller parasitic capacitance

Ultra Thin wafer (RDI « Lower power consumption

 Higher bandwidth

« Higher heat dissipation

Ultra Thin wafer

Substrate wafer

3 AR,

Contact Us Tel: +886-6-505-0650 #6605

Email: handing@narlabs.org.tw  https://www.tsri.org.tw/main.jsp
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Sub-5nm Node Etching
Technology

Specification

Pulse precursor injection
CW/Pulse dual mode RF generator
Neutral beam module
Hybrid-mode RIE/ALE

Real time data feedback system
Wafer size : coupon~8"

Sub-5nm Si/Ge multi fin

Sub-5nm Si/Ge nanowire

High selective AlGaN/GaN etching
Low interface defect engineering

Nano-3D Structuring

- PRIDLHM remove - HMO remove

GAA-NW MOSFETs

S
LSS

(@)
500nm ILD -
100nm a-Si deposition 1 &
Laser crystaflization . . 5nm -width poly-5i channel
(A=532 nm) H &
CMP planarization and | » "
channel thinning i o X
Multi-channels region o~ Lt 4
etching with ICP/ALE Poly-sifins - Suspended poly-SINW

with rough sidewall with smaoth sidewall
IL and HfO, e
deposition by ALD g L

it

TaN deposition and

W, /L = Snm/50nm
' g

P N ;
04v-g-—-
[ -

-
)

T
£

¥
5]

et

[

gate pattering >
Plll doping H
NFETs (As /1E16)

[
: nv —=-—a -
PFETs (BF,/1E16) -
Laser activation (A=10.6 um)

2 2 4 0 1 2
ot oo ate Voltage (V)

Drain Current (pA/pm)
&

- s

OO0 OO OO

&

Plasma immersion  All-oround conformal
doping doping

High Selective AlGaN/GaN Etching

Gate recess E-mode .
GaN HEMT 0, ngh power

Key module: Commercial etcher
J \ Gate replaced by for AlGaN etching

1 vogiov %
RMS< 0.2 nm il ~ / -
......... Gate metal W4
Etching terminal E (Y £ E100
at AlGaN/GaN interface <} i *g 9
5 AlGaN 5 J \ £ s
buffer Layer v ~ ] e Sl

5

Tel : +886-3-577-3693 #7569
ContaCt Us Email : wcchiu@narlabs.org.tw  https://www.tsri.org.tw/main.jsp



