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CDOP:

Making Systematic CD Errors
A Thing of the Past



CDORP isfthe 15 200mm Industry
@ Splution to Offer ALLthese benefits

Corrects: e Systematic CD errors across the wafer

 CDs to target with nanometer precision
» Both global and in-die errors
* CD errors from ALL sources: Litho, Etch, CMP, . . . etc.

Fach wafer pixel (0.5 x 0.5 mm) is given a unique correction
CD correction at 125,000 locations at 120 WPH!

CD control as good as your metrology



LithO®tek CD Optimizer
Avai\qb\? NOW

&

» Compact footprint & advanced robotics
by Milara

* Dual-cassette load port with automatic
wafer size detection (100, 150, 200 mm)

* Supports notch/flat, OCR, Si/SiC/glass
wafers, etc.

» Easy-to-use interface




LithO®tek CD Optimizer
Avai\qb\? NOW

» Uses simple process recipes built from
CD-SEM data and resist properties

* Fully tested at MIT Lincoln Laboratory
200 mm Fab
» Ready for High Volume Manufacturing

* Global support provided by Milara-
LithOptek partnership



| ithO#tek CD Optimizer

Avmi\qb\? NOW
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LIthOptek

Easy-to-use Recipe Builder Software

CD error map Recipe Builder Recipe File CDOP Exposure
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Step 1: Apply resist/ARC using your normal process

Exposed

Step 2: Perform normal primary exposure (scanner) > “Gray Zone”
but with small underdose to bias pattern Primary NG
Exposure

Unexposed

Step 3: CDOP exposure adds a small and precise
deep-UV trim dose to each pixel to nudge CDs to target

.
=i

CD shrink

Step 4: Perform normal PEB/develop at end of process

CDOP
(CDOP exposure can also be performed before scanner.) Exposure

Quick and simple process PEB/Develop




Impossiblé! How does it work?

Traditional lithography results in a narrow gray zone between fully
exposed and unexposed regions, the CDOP utilizes the gray zone

Cross section of simulated exposure dose

« CDOP adds a small tailored

Unexposed - i - L _
deep-UV trim dose to each pixel e et
] Exposed
* (Gray zone areas are slightly
shifted to smaller CD to hit Gray Zone

target

LithOptek’s Gray Zone strategy
delivers results!




LIthO1otek ¢D Optimizer

Robotics by
MILARA

A Collaboration of Technical Expertise
Bringing Tools to Market Quickly




Oy .- 1t ® e Co ey
CAM Y Inget Ontpet CLMY bmpurtOwtpurt

200wwen 2wwe
N O G5 O e

-
BYBW
MILARA Mandler v2.1
ATHR avts 4 8 8 Vot We

L ST IR

Ll
..
T
it B Y
™ " "
- Dhane e e ae e
ProAligeer  ww || OCK wew | -
pe— Vot Mg Lnan
[0 1 |
L L L ‘ -
* e Sevty l - )
! - — teema tmLaL v‘w
Lot Cpmeomtam 1o e ll

l IS N T ma
Pt SRR T
T IeT LU W
L ST Y
! sate 1O en
LU ST LEES
maMAde U O W
raatme e v AT T W
P LI
AmALe 12T Et
B i

.
= e

. e, b LY L [Te— L2 iad

User-Operator

:

e tee

COhoar

| e Ol e M
©AM Amabng Fahe  Bans Nangn pasead  Mikea AR 1R sanen o Srae hwegn s be 4

L R i el

IO e Ohange o P atuben

BT Sy Ay ot |00 0wl | S o A e .
W g -
BT betmng At L merand Mims [ avvnee el CmA e s st e a0 Ted R

T el e i T i o e R R R =)

S P dnd & (LW - et Ao |

U O Temes Comatimte | Whime L mrene et R
| e M e NORCY ACHCW COMSET
| MUROR A A Compitn, Biens b Sha Avw s e 4

MIWAMRA Handler Tool Interface

= @@ Powerful

and

Easy to
use!



MIARA Handler Tool Interface
. . -" ”

t

* Touch screen controls

* Process animation

* Tool config management

* Process recipe library

» Recipe support: Per-slot and per-cassette
* Manual and automatic recipe modes




MIARA Handler Tool Interface
g ] i », ;

MILARA randier
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* Robot and Process chamber cameras

» Automatic process monitor, self calibration,
logging, and much more . ..

Optional:
Remote operation, SECS/GEM capable



Headquarters
Milford, MA USA

Branch Offices
European Office
Plovdiv, Bulgaria

China Office
Beijing, China
Shanghai, China

Global Service Network

Manufacturing

Milford, MA USA
Plovdiv, Bulgaria

Sales

Milford, MA USA
Plovdiv, Bulgaria
Beijing, China

Support
Milford, MA USA
USA West Coast
Plovdiv, Bulgaria
Israel

Singapore
Dongguan, China
Shanghai, China
Suzhou, China
Taoyuan, Taiwan



Case Study: CDOP

CD Correction of 100 nm L/S pattern flattened to 55 nm target

After litho (193 nm) After etch (no CDOP) After CDOP + etch

Show Scanner Fields CD Data (nm M Autoscale CD Data (nm) 4 Autoscale

:
——————

2.07 nm STD 8.42 nm STD 2.11 nm STD

> 3 X reduction of CD variation!



w.CDOP Testing & Demonstration

> 3 X reduction of CD variation!




. CDOP Testing & Demonstration

Availlable NOW



. CDOP Testing & Demonstration

Interested customers can run

test wafers on our CDOP tool at MIT
Lincoln Laboratory’s fully-equipped
200mm Microelectronics facility.

The Microelectronics Laboratory is a
state-of-the-art semiconductor B
research and fabrication facility that e
supports the design, fabrication, and
packaging of novel devices.

LL MIT - Microelectronics Laboratory facility
Of3E:2 Lexington, MA




CDOP:;

Join Us in the Fight to Eliminate
CD Variations . . .

one wafer at a ftime
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