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CrnenyaJu3upoBaHHbIE JIEKTPOHHO-JIY4Ye€Bble CHCTEMbI
1.CucremMbl moucka aepexTon
2. Cucrembl 1iis1 Bepupukanuu ae(eKToB

3. POM ni1st u3mMepeHusi KpUTHYeCKUX Pa3MepoB
- 1D (CD), 2D, 2,5D, 3D

4. JJIeKTPOHHBIE JUTOTrPadbI
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» KLA-Tencor eS35
— Die-to-die
— Image contrast inspection
— Pixel size: 15, 20, 25nm
— Landing energy 1750V
— Data rate 50mpps
' Lt e

» Hermes Microvision eScan 315 =
— Die-to-die ol
— Image contrast inspection
— Pixel size: 10, 15nm
— Landing energy: 2000V
— Data rate 100mpps

» NGR 2100

— Die-to-database

— Fast CD inspection

— Pixel size: 3nm

— Landing energy 2600V

— Data rate 50mpps
A& Molecularimprints®

@ UNTM PAH Applied Materials / FCMN2011 3




EBI — Multi-Column E-Beam Wafer Inspection

& Core technology
@ E-beam resolution

@ Revolutionary multi-column
technology

@ High data rate columns

& Benefits
@ High TPT
@ Leap jump in resolution

@ UNTM PAH



Design Rule Simulation
AutoFlow or !
- GDS

Modification

Design
Hot Spot & Layout

Auto Recipe

2D SEM

GDS or OASIS e

1 316 01 00 c_inv m345

Opt|ona| |ayer to define 2 & 50 56326 i 0100 cs cl_cla
) . ] 3 568 5000790 9.588477 01_00 ICYV_3454 0100 cs_c2
|nspect|on locations 4 568 5006044 0.519676 01_00_ICV_3509  01_00_cs_cl
5 560 4007250 9526737 1CV_11203 01_00_cs_c2

for trouble-spot 6 S0 4907906 9.483521 ICV_11203 01_00_ch_nand3e. ..

. 7 572 4002950 8.078096 01 _00_ifii bicalc_.. 01_00_ifi bicalc ...

analyS|s 8 57.5 5001106 8711049 ICV_11371 01_00_#1#ICV_14...

9 577 5000599 9.013541 01_00ifi inc38_. 01_00ifi inc3s_.

10 57.8 4.000606 2794949 01_00 ifla bicalc.. 01_00 clchw_c2h..

e O 0 Lo

|

CD Data and Inspection

Results
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2100C Specification

Principal Performance

Specification
Resolution Sub nm
Measurement Repeatability( 3 o) <500 pico meter
Scan Rate 200 MHz
Accelerating Voltage 0. 2~3kV

FOV 16 u-50« ( 16000 XL6000

pixels)
Sampling Rate 20 O M pixel.”sec.

Scanning Linearity( 3 o) <0.01%
MAM( Move— Acquire—measure) <20 sec.

Stage Accuracy( 3 o) 0.1 um
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Th row the lens detector

2=y bR
g NS —_—
E1HA ”é"‘i'mt'n — ’1/0:\7_I/ > Simulating condiyion
By g7 ] Resolution: 1~2
H ? — POV : 50um
7 . distortion : <0.1%
LB EiEB i Static Scan : +/-

7V ; 60V

Tarqget Specs.
Resolution WD 2mm
Static Plate length

2mm Detection ratio

S—P MR i
R R i Without mesh
AV
_— ;92 — Top
- . © [ detector Target Bottom
SoFL—te | ; = olate detector
10kV =¥ ! = Position 92mm
DlameterZOOm 1.5mm
f,5mm ¢ (0]
Position 84mm
192mm Upper Lower
*ﬂ%bw'(’\ defleidton 49mm  deflector

Diameter 2 5mm
30mm¢ Length  4mm
2mm é

‘ I ’
i v
I =Y . Y De
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2D Application Model for
Printability Management

Philosophy:

 As we enter the next phase of semiconductor
evolution OPC and the ability to manage
printability, has become the gating issue of both
production and performance yield.

« 2D OPC and Feature Printability is required.
« Multiple process point correlation is required.

 An integrated EDA and 2D Metrology solution
will be required.

@ MNTM PAH



I Technology Overview

« Electron Beam Based
System

» Die-to-Database Inspection
of Wafer Features

« Step and Repeat
Image Acquisition
« High Pixel Count (8K-28K)

repeat
Scanning

Large Field Of
View 8K x 8k

@ MNTM PAH
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Technology Overview

High Scan Rates (100MHz - 200MHz)
High beam Current (1nA —5nA)
Low Sample Damage (4X less than 1D SEM)

High Speed Real-Time Algorithms
— Verifiers, Classified, GDS Polygon Shapes

Ultra high accuracy GDS overlay, for 2D
Metrology

— 3 proprietary algorithms, every feature/every scan
alignment

— Every Overlay Alignment use 10’s of thousands points
—real- time
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2D CD Measurements

1)

2)
3)

4)

5)

Analysis Process Steps:

The NGR software
outlines the captured
SEM image

The GDS is overlaid

With each raster of
the beam a
measurement is
taken as a bias from
the intended GDS
shape

Target plus Bias results

in CD measurements at

every raster point on the
shape

Individual site CD’s
are extracted



Local Inspection

GDS Outline with OPC Shown

Sample Shown is Resist at Wafer
Level. Feature size ~ 130nm
Image is Cropped from the larger
FOV

Individual “Out-of-Tolerance”
sites are Identified in red as
failed, and yellow as near failure.
Void and Line End defects are
shown.
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Defect Verifiers

Line Width + Line Path
Space Width + Space Path
Gate &Active Width (worst)
Gate &Active Width (average)
Gate &Active Bias

Ends (End-cap)

Ends (Contact/via hole)

SRAF

Hole

Random

+ Bridge




Verifier Examples

Space Path

~ Corner
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L Contact Verifier

Ideal
Hole
Image

9

Edge Area Shif  Shape
Detection Chang+e t Change

@0
N
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area:- 45%

12nm
pixel
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Contact Inspection

area:-23%

area:-25%

3nm
pixel

(Review



Via/Contact Inspection

Wafer Images at

3nm pixel 2 Ave. 3nm pixel 4Ave.

(Review)
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8000 X 8000 pixel SEM Image
of 220nm Hole Pattern

Conventional
CD-SEM Half Tone

Image: Mask
512 x 512pixel

NGR’s Large FOV
contributes to
statistical
significance, and
whole feature

FOV:
@ UMNTM PAH 16 um



Example of Defect Classification

2004/12/15 14:11:23

NGR use MASK | T
and Target GDS l!! i T T T

data to classify and s
sort detected
defects.

I 586 5.

2 5.007650 9. -~ 00 cs cl_
3 568 5.000790 9.588477 01 00 ICV 3454 01 _00 cs c2
4 563 5006044 9519676 01 _00_ICV 3509 01 00 cs_cl
5 569 4.997250 9.526737 ICV_11203 01_00_cs_c2
f

7

4
1
1

571 4.997906 0.483521 ICV_11203 01_00_ch nandie.. 1

57.2  4.998950 8.078906 01 00 ifti bicalc .. 01 00 ifii bicalc .. 3
§ 57.5 5.001106 8.711040 ICV_11371 01 00 #14ICV 14 2
0 577 5.000599  5.013541 01_00ifi inc3s_. 01 00 ifi inc3d .. 9
0 1

575 4090696  3.794940 01 00 ifia bteale.. 01 00 clcbw clb..
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Scribe Line Test Chip
(CMOS)
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Topics

e Scribe line TC structure
e Scribe line TC in products

* Devices in the scribe line TC
— Transistors
— Isolation
— Capacitors
— Sheet resistance
— BE structures

@ MNTM PAH



Scribe Line TC structure

 Two independent test chips:
— TS110A

Contains FE and contact structures only
One row of 82 pads
— TS112A

Contains BE structures mainly

One row of 57 pads

— 23 pin probe card

e Revision versions:
— TS110B, TS112B

@ MNTM PAH



Scribe Line TC in products

* Same set of layers for all cases of top metal

 TS110A/TS112A appearin
— Python
— Shuttle 1, 2, 3

 TS110B/TS112B appear in
— Shuttle 3

@ MNTM PAH



Scribe Line devices

* Frontend
— Transistors
— Isolation (GC and M1 field transistors)
— Gate oxide capacitors (LV HV N+ P+ GC square cap, LV N+ comb)
— Sheet resistance
— Open / Short (P+AA, N+GC)
 Backend
— Sheet resistance (M1-ML)
— Open / Short (M1-ML)
— Chains (CS, V2-V5, VL/M3, VL/M4, VL/M5, CS N+AA-V5 stack)
— CS and Via Kelvin resistance

@ MNTM PAH



LV transistors

LV Transistors

W/L pm

Test Chip

Product

NMOS 1.8V

W =10pm

10 / 0.16

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.18

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.20

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.25

TS110A

TS110B

Python, Shuttle 1 2 3

10/ 1.0

TS110A

TS110B

Python, Shuttle 1 2 3

10 /10

TS110A

TS110B

Python, Shuttle 1 2 3

minimal

0.22 / 0.18

TS110A

TS110B

Python, Shuttle 1 2 3

PMOS 1.8V

W =10pm

10 / 0.16

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.18

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.20

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.25

TS110A

TS110B

Python, Shuttle 1 2 3

10 /1.0

TS110A

TS110B

Python, Shuttle 1 2 3

10 /10

TS110A

TS110B

Python, Shuttle 1 2 3

minimal

0.22 /0.18

TS110A

TS110B

Python, Shuttle 1 2 3
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HV transistors

HYV Transistors

W/L pm

Test Chip

Product

NMOS 3.3V

W =10pm

10 / 0.27

TS110B

Shutttle 3

10 / 0.33

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.35

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.50

TS110A

Python, Shuttle 1 2 3

10 / 0.60

TS110B

Shutttle 3

10 /10

TS110A

TS110B

Python, Shuttle 1 2 3

minimal

0.22 / 0.35

TS110A

TS110B

Python, Shuttle 1 2 3

oV

0.6 /0.5

TS110A

Python, Shuttle 1 2 3

PMOS 3.3V

W =10pm

10 / 0.27

TS110B

Shutttle 3

10 / 0.28

TS110A

Python, Shuttle 1 2 3

10 / 0.30

TS110A

TS110B

Python, Shuttle 1 2 3

10 / 0.50

TS110A

TS110B

Python, Shuttle 1 2 3

10 /10

TS110A

TS110B

Python, Shuttle 1 2 3

minimal

0.22 / 0.30

TS110A

TS110B

Python, Shuttle 1 2 3

NMOS 3.3V Native

10 /10

TS110A

TS110B

Python, Shuttle 3
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Transistor layout

W/L = 10pm / 0.18um W/L = 0.22pm / 0.18um
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TI’GI’)SIStOI’ measurements

Measurement conditions (NMOS)

Parameter
algorlthm 1.8V 3.3V
Vth VTcc Vth=Vgs @ Id=0.1[pA]*(W/L), |[Vth=Vgs @ Id=0.1[pA]*(W /L),
Vds=0.1V Vds=0.1V
Vth VTH4 max gm extrapolation - Vds/2,
Vds=0.1V
Drive current [I4V Vgs=1.8V, Vds=1.8V Vgs=3.3V, Vds=3.3V
Isub max Ismax Vds=2V Vds=3.6V
Offleakage |I4V Vds=2V Vds=3.6V
BVdss Bvdss Id=10nA/pm Id=50nA/pm

@ MNTM PAH




STl transistors

M1 LV field transistor
W/L =10pum / 0.28um
M1 width 0.5um
(TS110A,B)

GC 3.3V field transistor
W/L=5x2um /0.28um
(TS112A,B)

Vth=Vgs@
Id=10nA, Vds=1.8V
(VTF algorithm)

Vth=Vgs@
Id=10nA, Vds=3.3V
(VTcc algorithm)

@ MNTM PAH



Gate oxide capacitors

Measurement conditions (N+GC square cap.)
Parameter
algorlthm 1.8V, 6893pm"2 3.3V, 6893pm*"2

Oxide thickness, |CV2 Vsg=2.5V Vsg=4.0V
accumulation
Oxide thickness, |CV2 Vsg=-18V Vsg=-3.3V
inversion (TS110B)
Oxide breakdown, |V2I force Ig=-6.893pA force Ig=-6.893pA
accumulation

ET Measurement conditions
Parameter i

algorithm |(N+GCAA comb)
N+ Junction leakage 12V Vdb=18V, Vgb=0V
N+ Junction leakage I4V Vdb=18V, Vgb=18V
N+GCAA bridging 12V Vgb=18V, Vdb=0V i
Gate leakage 12V Vgb=18V '-

I

N+GCAA comb structure

@ MNTM PAH



Sheet resistance

« AA, GCsalicided

— N+AA 0.22/50, 2.0/100, P+AA 0.22/50,
2.0/100

— N+GC 0.18/50, 2.0/100, P+GC 0.18/50,
2.0/100

— N+/P+GC 0.18/250, N+GC 0.18/250
e N Well

— N Well under STI 20/100

— N Well with P+AA 20/100

— N Well under non-salicided AA 20/100
 Non-salicided resistors

— P+GC 0.18, 0.25, 0.35, 0.50 /100

— N+AA 0.22, 0.35, 0.60, 2.00 /100 (TS1108B)

N+/P+GC 0.18/250

@ MNTM PAH



BE structures

e ML sheet resistance
— TS110A for 6LM only
— TS1108B for all cases of ML

* VL chain repeated 3 times:
— On M3 (4LM)
— On M4 (5LM)
— On M5 (6LM)

e 3-terminal Via structures:

— Available in TS110 on Shuttle 1 Metal sheet resistance
and 2 1/500um

(ET operation F2)

@ MNTM PAH



N+AA CS-V5 LE stack chain (TS112B)

CS AA LE chain V2 LE chain

@ MNTM PAH



Contact / Via Kelvin structures

Parameter Structure |Algorithm |Test Chip
Rc CSN+AA0.22 |3term. |R3V TS110A

4 term. |R4V TS112B
Rc CSP+AA0.22 |3term. |R3V TS112A

4 term. |R4V TS112B
Rc CSN+GC0.22 |3term. |R3V TS110A

4 term. |R4V TS112B
Rc CSP+GCO0.22 |3term. |R3V TS112A

4 term. |R4V TS112B
Rc V2 0.26 3term. |R3V TS112A
Rc V3 0.26 3term. |R3V TS112A
Rc V4 0.26 3term. |R3V TS112A
Rc V5 0.26 3term. |R3V TS112A

3 terminal V2 structure (TS112A)

@ MNTM PAH

s

4 terminal CS GC structure
M1 common, GC (AA) high
(TS112B)




U3mepureabnbie POM
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Gate Verifier Concent
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Electron Beam Die to Database
Verification System (DDVS)

78nm

70nm

70nm

U3mepenus 2D

§
;]
|
=
3
5
]
2
a
]

Imprinted 70 nm Logic CAD drawing (middle) and problem area magnifications on
left (feature 1) and right (feature 2).
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U3mepenus 2,5D
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MNTM PAH
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HACTPOUKA ®OKYCA OIITUYECKOI'O

JIUTOTPA®A (CKAHEPA)
GCJ T Focus Meas.
E Focus Offset T
S| o lefu-rr ) GER
~ Control \E s
Qq-; | wafer Focus map

SSIEESSEL.

= i:"iiii‘:@ (" LineProfile )
g %ﬁﬂ? Analysis
S ; e
E | . dJ\/U\/\ y
g CD-SEM SEM 1mmages
é Figurel. Focus measurement for scanner control
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HACTPOMKA ®OKYCA U 103bl CKAHEPA

FOCUS (um)
0.06

60 nm : 60 nm:

33.0 |
/-\ A
qé 34.0
L2 350
'T'_; | . |
E 360 | B T o ki S
% 37.0
@ a7 ;
n 30 Hole pattern
39.0
B Loamade omiate -
Wafer FEM Wafer

FEM conditions Focus (Center: 0.00 um, Step:0.02 um)
Dose (Center: 36 mJ/cm?, Step: 1 mJ/cm?)

Figure8. FEM wafer for modeling

ITPOBJIEMbI:
1. /luTesibHOE BpeMs U3MepeHUu
2. IloaTpaBiuBaHue pPe3uCTa ITEKTPOHHBIM ITY4YKOM

‘Ucnoin3oBanue POM inline
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CpaBHeHMe Npon3BoaAUTENIbHOCTU

EXPOSURING TIME MEASURING TIME
VECTOR SCAN RASTER SCAN

INSTRUMENT Min size 20 nm, field 200 x 200 mecm | field 200 x 200 mcm resolution 1nm (5 nm)
= accuracy 5%
O 1 structure 49 structures 1 structure 49 structures
2
nd STANDARD EBL 10 sec 1,22 hours 111 hours 136 work weeks
E More than 4 years
E STANDARD SEM 10sec 1,22 hours 111 hours 136 work weeks
O 4,5 hours 223 hours
O MS30.1 20 msec 55 sec 200 sec 3,4 hours

8 sec 7 min

In measuring mode the throughput of the same
device is “automatically” 4000 — 40000 times lower
than for exposuring

@ MNTM PAH



3asiBJIeHHbIE MPOU3BOIUTEH MOJYNIPOBOAHUKOB B PD:

Mpeanpuartme Apapec
r. MockKaa,
3eneHorpag,
r. Mockaa,
3eneHorpag,
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3eneHorpag,
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HuxHuin HoBropoga,

Benwnkun Horopoga,
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JJIEKTPOHHBIE JUTOrpa@bl
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Process Cpecification

> | substrate |

§ Spin coating l homogeinity
7)) .
= ) substrate |‘resist
g v =
> 3 ;.i Exposure l After x process steps
;__D_ &) = T
T o 7 H
o> = - substrate
o 5 O _
= = 2 Developing l .
9 -lc—sl T
% o 8 _ substrate Lift-Off
o8 Etching —
N = = - N
Pattern metal
Remover + Transfer {Remover
|_| |_| || ||
| |
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JAunamuyeckuut poxkyc
B03MOKHOCTH TUHAMMYECKOT0 U3MEHECHHSA JMaMeTPa Ny4YKa BO BpeMs
IKCIIOHUPOBAHMSA

- luHamMuyeckasi KoppeKuus chepuuHOCTH MOJI (POKYCHPOBKH

ledoxycupoBka Ha nmose 200 mxm cocraBisiet 1,7 MkM ymnpenue nyuka — 17 Hm.
- Bo03MOKHOCTH NOAAEPKUBATH 32JJAHHOE 3HAYCHUE JUAMETPA YUK B
MJIOCKOCTH DKCIIOHUPOBAHUSA
-  Bo03MOXKHOCTH MEHATH JUAMETP NMYYKA: INUPOKHE JUHUU PUCOBATDH
IMIAPOKUM IIYYKOM, MEJIKHE T1eTaJIU — Y3IKHUM.
- H3MepeHMs1 MOKHO NPOBOAUTH IPU MUHUMAJBLHOM JIMaMeTpe My4Ka.
Huaunap dapaaes

B03MO0:KHOCTH OCYIIECTBJIAAITH H3MEPEHUE H KOPPEKIMIO apaMeTPOB

@ MNTM PAH
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Fig. 1: The evolution in the number of pixels exposing the substrate with VSB principle. Left: conventional VSB, Middle:
Cell or character projection (CP), to be used in combination with VSB, Right: Multi Shaped Beam: an array of
independently controllable variable shaped beams
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IIpopuanpoBaHHBIA MTYYOK

ILlmoTHOCTB TOKA J 0CcTaeTcsi MOCTOSTHHOM M
coctraBisieT 151 VSB u MSB 50 u 20 A/cm
NJIUTEJbHOCTh OMHOM IKCIMO3MIIUHA (1H0TA) ,
onpeaeasiemasi kak T = D/J paBHa cOOTBETCTBEHHO
200 u 500 ncek (pe3uct CAR)

Bpems 3xkcnnoHupoBanus t =1tNn, rge N - 4uCjI0
moToB B 1 cm?.

Crparerusi noBbII€eHUA NMPOU3BOAUTEIHLHOCTH:

1. IloBbIlIeHME MJIOTHOCTH TOKA

2. YBesinueHMe 10U IKCIIOHUPYEMOr0 3JIeMEeHTAa



JlanHble ¢pupmbl ViSteC mo BpemeHn
IKCIIOHUPOBAHHUS 2 INMOJIOHA

pa3smep nons akcnoHupoBaHusa 64 x 108 mm (non wabnoHa 128 x 108 mMm) peauct 10 mkKn/cm2

Beamlet Maximum Shot / Write Time
Tool Type Layer Matrix Si Beamlet Size M-Shot (hh:mm]
Alrx size [nm] Count [10°] “mm

VSB 50A/cn?, S0kV | METAL na. na. 145 11:14 40 440

64 200 22 05:23 19 380
MSB 20A/cm?, 50kV | METAL 64 400 15 03:23 12180

256 100 19 05:04 Tun LWoTos/c
VSB 50A/em?, 50kV VIA n.a. n.a. 31 04:24 M2 * 10°

64 200 9 04:05
MSB 20A/cm?, 50kV VIA 64 400 5 02:16

56 100 9 0101 VSB (50) 4,77 1328 13284
VSB 50A/cn?, S0kV | ACTIVE na. na. 59 05:31

64 200 17 04:09 m 0,724 637 6372
MSB 20A/cm?, 50kV | ACTIVE 64 400 12 02:41

256 100 16 03:58 W 0,493 396 3960
VSB 50A/cm?, 50kV E}OA% n.a. n.a. 66 08:30

0,625 601 6012
64 200 24 07:23
POLY
2 .

MSB 20A/en?, 50KV | o re 64 400 19 05:06

256 100 23 07:12
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I'ayccoBCKUM IMYYOK
IIpu 3KCIOHUPOBAHMM TOK NMy4Ka | ocTaercsi MOCTOAHHBIM
Bpems s3xcrionnpoBanus 1 cm?

t = DI,
JKCIOHUPOBAHUE NMPOBOAAT IO ceTKe ¢ maroMm A (HM) ¢
yactotoii T (MI'm)

Yucii0 y3,10B ceTKH (I10TOB) B 1 cM?
N = tf

B3auMocCBA3b MEKAY MapaMeTpaMu ONUCHIBAETCH

BbIpaKeHUEM
A= (10°1/Df)2 (1)
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Bpemsi 3JKCIIOHUPOBAHUS U TOK IIYYKa B
3aBUCHMOCTH OT YaCTOTHI JJIA mara cetku 30 um

MKKn/

| 30 [ 100 10 0,18 55555

B - 4,5 045 22222 S
I 2 18 18 5555 0,724 637 6372
B 100 90 9 1111

I 200 180 18 W 0,493 396 3960
B 400 360 36 277 T =T
I 800 720 72 139 W

1. Ilpwm Hm3koii yacToTe pa3BepTku cucteMbl ¢ GB ( Nanomaker, J. Nabity,
Elphy quantum) HeB03MO:KHO peajin30BaTh BHICOKOE 3HAYEHHE TOKA

2. Bpemsi 3KCIOHUPOBAHUS CHUCTEM ¢ SB NpH CHUKEHUN YYBCTBUTEJIbHOCTH
pe3ucTa NpoNnopIMOHAJILHO YBEJIMYUBAETCS, TOIAa Kak B cucteMmax ¢ GB 310
CHUKEHME NIPOU3BOAUTEIBLHOCTH MOKET ObITH CKOMIIEHCMPOBAHO 32 CYET
COOTBETCTBYIOILEr0 MOBBIMIEHUS TOKA IMMy4YKa
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Kontpoas poromadaonos ¢ OPC

Phase mask data Phase mask

o oy A

Design g l]

ﬁ‘ Reticle "lWI qu!h
OPC/RET Trim mask data manufacturing _ ‘ Trim mask _

C. Kenyon

(inteI) ) T TOK conf. 1

Kuhn - 2009 2»d International CMOS Variability Conference - London Dec. 2008

Exposure

Putting it all together
for the gate layer of a
65nm MPU

(magnified 25,000X)

*Ucnoan3oBanue POM MC30.1
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W 3aBHCHMMOCTH LIATA CETKU OT TOKA MYYKA U TAKTOBOM

POCCUACHKUN ®OPYM JacCTOThI Pa3dBCPTKU
MWKPOJJIEKTPOHWUKA
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NPUMEHEHHUE HTABJIOHA
Light Source

Photo Mask

wwg'y
NMOG 301S JNONHD NMOHS NY3LLYd
i Y

\
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9 (16) COLUMN LITHOGRAPHY SYSTEM

9 column
configuration PMT
/Column
R SPECIFICATIONS
[ ] t |
NEEVANEED 1. Accelerating voltage — 1-5 kV
e e e 2. Half Pitch size - 22nm
h_4 N_/ .- -
I VI T T IV . Writing field - 400 x 400 pm
g /Av }A\ 7 . Throughput - 1 wafer/hour
g =dED==EHD="¢
g \A ) \v/ N
E /A\ | VA\ [
§ \ = - \\\./’/
Z
o

2R =60 mm
The square side 12 mm
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KOMITIOHOBKA MKJJI-4
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Crnacu0o0 32 BHUMaHHuE
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