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Plasma Dry Process Systems
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Plas ma etCh I ng eq UI p me nt EXAM Because switching between RF application to the upper and lower electrodes can be done easily, EXAM is applicable for a large

variety of processes. A large number of track record have been run and saved on the system enabling EXAM to be ready for various

EXAMFHEFREEREED./V\UEEH UIEHOENICEWIGOEEFZ B applications.

TSARIYFVIRBETT, HARPTISAVE—ROYOEZIICLKDIVFIHP

TPy ER—F v I\HNTOXILFUIBHEEET T, RIEE—R DPE—R 13.56MHz
RIE mode A DP mode

EXAM is a multi-purpose plasma etching equipment, which has been designed with our extensive knowledge for ' Introduction of pracess gases
mass production of semiconductors. It is possible to perform multiple processing such as etching and ashing in the

same chamber by changing the gas system and plasma mode.
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Introduction of process gases

z%-ﬁi;t Sheathe area
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oIEBHRE/ Ny F R e AF—IsiE/D250mm

CEZEERE/FIEED 1.0x10°Pall T #IBEH:1~10Pa
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SIERE/ By FINRIVCLDL AR o BT/ /Ny FLIE
ERE~TA/W1500XD1500XH1470mm

#HES Vacuum pumping % HES Vacuum pumping

13.56MHz - A, il ,
LIRS —FR TR TR R R AE 2 TOHE T, HES Vacuum pumping BES Vacuum pumping
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© Equipment conformation/Batch type  ® Stage size/250mm in square
#Vacuum performance/Ultimate pressure : 1.010° Pa or less, Processing pressure : 1 to 10Pa
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“Process gas/Up to 6 lines  # Exhaust system/Turbo-molecular pump + Dry pump FUSHEERETT, (RUASRE) OZEAETvF VY CECHALSNET,

 Operating method/Fully automatic operation using touch panel display

©Processing method/Batch processing RIE mode (Reactive lon Etching) DP mode (Direct Plasma)

¢ Installation dimensions/W1500:D 1500<H1470mm > Qutline : RF is applied to the water-cooled electrode on which Outlinee : RF is applied to the electrode opposite to the one on

* Shown above are the specifications of the standard type equipped with a turbo-molecular pump. a substrate is set. It is mainly used for etching. which a substrate is set. Low damage etching can be performed.

i o smbmreme. 53 e - Features : Anisotropic etching in minute patters can be per- Features : Processing by radical reactions caused by the discharge
formed through the use of the linearity and chemical reactivity of process gases. It is mainly used for isotropic etching of organic
of ions. films (polyamide etc.) and ashing.

IvFFIN5—2f Example of etching pattern

% & Features

1 BEZ/INARETERENRELEF v ) EiE

Equipped with a chamber enabling electric discharge under high vacuum and with small gas flow.
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Applicable for etching in submicron patterns.

3i AV INIMEERETETe300mm™ o/ \ [TH R

Applicable to 300mm wafers with compact installation dimensions.
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RIE/DP mode processing can be performed by changing the electrode. 1 oy e Eiy et piad
BOIYF IRy TRIE/DPE—RIEMIENTTEE
9 RIE+DPE—RICLDTILF ATy TUIRHETRE (S, Si02) RIE + (FR=7) DPALE EEFATaVRUIN—=U307 v I8 Abundant variety of options and upgrading mechanism
Conversion of etching modes (RIE/DP) can be done with a single matching box.

& FFavEEiE  Option mechanism

HER R/ RERII A THR AT L, APCHEE IR/ F—420¥ 727 L (O ALY ERTOEAT—%)
o HAR/ERBIyFIHIEM (BAERE) oBRAT—I/AHAT—¥, BREXT—Y. GRAT—V

TvF U IRIGHRTE MU @EIL2E  Processed layers and applications | o O—ROvSR/SEPO-KOyrE, HERO—KOy s E
@Vacuum pumping/Full dry-type exhaust system, APC mechanism
(1) SEEEODEARN - AT vF /I hiogE [0} BEEETOIEELJANPYvI I hiagE ‘ o Control system/Data !ogging system (process recipe & process data) = Gas system/Addition of various etchir}g gases (up to 6 systems)

Applicable to both anisotropic and isotropic etching Applicable for ashing thin resists in high vacuum = Substrate stage/Cooling stage, Constant temperature stage, High temperature stage «Load lock chamber/High vacuum load lock chamber

WIS A = ) . : .
TyFVIRMIRIE Processed layers ﬁ ¥ & Organic f|lm & I\—Yay TPy RS Version upgrade mechanism
SIFER Sithinfilm  XFJLF Metal L2~ Resist o BRI/ C to CHIBEATRSG . WY1/ \ - AR EATH IS IET — AL A5 1251 RS

= 032> - VAT kel = AN N—5 Ty, s 3 . i w S, A
S|02 BPSG Ta Ta:20s TaN *U’r-‘:;l" PD|y|ITIide AT IME/ AT F v NOERICED I 7 X2 —Y— I ADIN—32 Ty 7, Clo CHIGRIELRERE, 227w 7T 7y J%E [DREAM]
SiN TE . — » Substrates transfer system/ C-to-C, thin wafers, double-faced wafers, Inline-type mechanism for tray

I OS Ti W « Systematization/Version upgrade to cluster tool through connection of core chambers, RIE equipment for C-to-C, 2-step ashing equipment [DREAM]




dMS 1wawdinba ewseyd Ausuap-ybiy

-
2]
#
B
2
5
A
~
=
B
S
W
P

mBRE ISAVEESWP
High-density plasma equipment SWP

BB CIAERICI—ERBEEIS AV ZEMARERER TS AV ZERALE
7y REMEREES<HREL MALTVET,

Shinko Seiki has manufactured and delivered many ashing and surface processing equipments using surface wave
excited plasma that can generate even high-density plasma on large areas.
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o QIETIR/ $300mmElA o TOERAHRZ /458 (HORBREL)
SHERR/RSAHRLT oBRIEFE/ QuF NI BEELLE2E8)
o E¥ B~ A/ W840X D 1665XH 1495mm

4 Specifications of standard batch type (ashing specifications)

@ Processing area/300mm in diameter or less

@ Process gas/4 lines (including H20 supply system)

#Vacuum pumping/Dry pump

 Operating method/Fully automatic operation using touch panel display
Installation dimensions/W840xD 1665xH1495mm

REE TS AN Surface Wave excited Plasma

I U0 (2.45GHz) ZBWLWCARKRAICH > TGEET dRERICID TS AVERZITIENS.
KEE TS AV (SWP) EHU, BifiE CREBENF ISANERESEIENTEET,

Because plasma is generated through surface waves propagating along the surface of the quartz using microwaves (2.45GHz),
it is called surface wave excited plasma, which enables generation of high-density plasma in non-magnetic fields.

B B Principle diagram

BhitZ AR -k Excitation point

OEREISGADTERNDERERICEDARN TS AL NBieh. BT XCEbEhQREE
BETBIEICED, BRICH—TEBERTZAYNOEETT,

Because gas is made plasmatic by means of surface waves propagating along the surface of the quartz, it is possible to
generate high density plasma easily by preparing a quartz in accordance with the substrate.
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SWPODJHASEF Field of application of SWP

FEEITNTOER Fyvd Ashing
Semiconductor wafer  J\-fL'—hk =300mmDT/\CT2um/mink{_t High rate = 2m/min or more for 300mm in diameter wafer
process HA—J R =2 TO—ARICKDFr—IFwTIA—IEREEBM

Damage-less = Complete elimination of charge-up damage through complete down flow system

2 FPD&EETOEA HigEIRE (Fvo920) Organic layer elimination (including ashing)
FPD manufacturing KR tOREEESEE IS AVICKDRELLSIAILTHRE. AEFPDOSIETIEICH M
process Elimination of oriented film on panel by means of radical generating from high-density plasma, Ready for manufacturing

process of large FPD

3 MEMS®iETO022 BRBTYT YD = AR DREEE)\AL— N TRERE
MEMS manufacturing ~ Organic film etching = High rate full elimination of sacrifice layer made of organic film

process TSARIvFUT =SWPITS XV ICEMRAICRF N\ 7 AEHAL, SiEERETvF VI
Plasma etching = Etching of various thin films through use of RF bias on the substrate side together with SWP plasma
4 ZDith 7S XY CVDMAE Plasma CVD application
Others KEBNDE—H IS AT H0EENL. ARBHEORERCEREINTVET, SHEBHERENMRFCEET,

SWP is used for R & D of solar batteries etc., making use of its even plasma distribution on large areas. New applications
can be expected.

SWPEBDZEMRIF+>//\i&RL Chamber configuration by use and
NUOYATFLEZE schematic diagram of SWP equipment

® 4> 70—7w >4 Down flow ashing OFEETLYF 7 High-density etching
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eactive gas = . AR ST BACTIVE Jas 48

lon shielding trap

170
rowave
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AR s 5| 2  MEEASREAL -
s mpraPT Radical S o]  mparall
HES Vacuum pumping #ES Vacuum pumping HES Vacuum pumping HES Vacuum pumping
A A BB TR AT —ER BiRAT—JICRFINA 7 RE BiRAT —JFKE5 17
lon shielding trap installed, Heating stage used RF bias applied to PCB stage, substrate stage of water-cooling type

SWPYU—=ZXDTSAY DIMEIREE 7T —% Plasma discharge state and ashing data of SWP series
®300mmd iy RigERIEES 7 v L —b 300mm-ready head discharge state and ashing rate

¢ 7JOtERAMEE  Process performance
o P AERE/ 2 pm/min Bl (300mmI T/MIHLT) 0 Py I9H/ E10%RIT
e Py T/ O+ H 04 70— o AF—5BE/200T (MAX300C)

©Ashing rate/2gm/min or more (for 300mm in diameter wafer) Ashing distribution/£10% or less
@ Ashing method/ 02 + H20 down flow = Stage temperature/200°C (300°C max.)

SYEFRMEAETIS  Ready for special specifications

o TSXTRMEME o TFATEML o TSATEL o EIREEHIE

ofiflERENE «FES0E

»Plasma surface processing ©Plasma oxidation © Plasma nitriding * Substrate take-up mechanism
= Resin surface modification © Polymerization

Ashing Rate (zm/min)

—150 0 150
Distance (mm)




ICPOSXAVIvFYIRKE SERIO
ICP Plasma etching equipment SERIO

SERIO FEZEICPISAYY —AZEHUIEBEISAVIVvF I/ IRETT,
BERETOEAICED, BLEEREIYFY/IREDOEEHZRRBELEL,

BEFIHENSMEMS, F/ ATV ABICBIFIET ANRINIYF VI CRERF Y AT LMER T,
SERIO is a high density Plasma Etching Machine equipped with intensive ICP plasma source.

SERIO realizes high performance on vertical etching and surface smoothness with our original process technologies.
SERIO boasts the most suitable system configuration for High aspect etching process in electrionics, MEMS, and Nano Imprint fields.

SXELER

L FeNEEERE
- Chamber configuration

CEEERE/ Ny FR (O—-FOy 7t ICPLEE)
MBI T\F AL/ g412F, gB1Fazi

o EZOMEE / BERE A 1 1.0X10%Pall T
o TwF/IREY /Si. A%, Si0O2. SiN.SIC 1t
1B {EAE / B E 2y FINFIL (PLC)

< Specifications of equipment

e TJOEAHR /5 R (TyF A THR I TvHER)
CHERZ / RIARLT + 24— KB FHLT
o SEFBALATE / W660XD 1600 H 1550mm
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O~TWHE®, MM IV P EHANNINTO-

»System configuration/Batch type  * Processed wafer size/4 inches, 6 inches
©Vacuum performance/Ultimate pressure : 1.0x10°* Pa or less

@ Process gas/5 lines @ Processed material/Si, Quartz, Si0z, SiN, SiC etc.
@Vacuum exhaust system/Turbo-molecular pump + Dry pump

» Operating method/PLC Touch panel display

@ Dimensions/W660xD 1600xH1550mm

% & Features

1 BETOERAICED, TyF U FHEEO R4 +Oy TIRERZEH

Drastic reduction of scallops on side walls with our original process engineering.

BLEEHERIR (EHEQ0L2")
| High verticality achieved (actual value 90"+ 2°).

 IyFIT—I\—BEOHIHDEEE
. Etching taper angle is controllable.
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Lower running and maintenance cost with our original process experience.

RIERE (EXAM) &EHAT 2T EICED. TOEAT—V 2 DILFENTTEE
Process margin can be expanded by using together with RIE machine (EXAM).

EOROEV Y= ICERIE
Applicable to wide opening pattern.

‘P TUs—32 Applications

n SITYF LI (ES—)

o SITvFI61(L/S)
~ Examp

HBF (LS HE / BF&ATIAR - BN - H2LV X o T /A TUVNGE /T /E— LRSS
CEEERAT AT/ WSECERIRE - TR oAbFE (R - N7 / DNAF v - BEEREW - v 120UF 75—

o EEEN / BhERR (MEMSPoFaI—4%—) «XEEEE

= Semiconductor fields (LSI)/Electronic and opt-devices, Light guiding plate, Optical lens

©Nano-imprint field/ Manufacturing of nano-mold = Media devices/Magnetic media devices, Next-generation optical discs

@ Chemical (Fluid), Bio/ DNA chips, Regeneration medical material, Micro-reactor
“ Industrial machinery/ Components & parts (MEMS actuators) = Solar cell application

LA TavRUGIN—Ia>y 7Py TEtE Optional items and upgrade

oC to C BRIz AT L © Cassette-to-Cassette system
° B o FERITH o Upgrade for 8 inches wafer

o JOERAOFVITVAT L o Process logging system

o JOEZAAZREEN o Additional process gas lines

Vacuum

@ AL—RAFEITyvF B Smooth etching on side wall
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10kV X2,000 10pm
Si/Si02=50. SiTyFFlL—b=2um/min
Si/fSi02= 50, Si etching = 2m/min
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10kV X2,000 10pm

Si/Si02=150. SiTyF¥L—k=2um/min
SifSi02 = 50, Si etching = 2m/min

) TyFvJF7—)\—aAHlfH  Etching taper angle control

200V X10,000  1pm 20 30581

B A

#1pmL/S #1pm Piller #1pm hole

:D—@ Coil power

Bias power

@ SIiZyFIBERT—H Sietching basic data

Si TwF>/Z Sietching
INZ—>10pmbkl E Patern :10.m or more

Si Inja‘—yg% .................................... 45}1!’]’1
S| etching ............................................. 45}.‘m
Si/SIO2(TRT)BIRHE - ovvvevveremrermmnneeenn 50
S|/S|02 (mask) .......................................... 50

M & SITyFVIHI (R—JL)
" Example of Si etching (Piller) = Example of Si etching (Hole)
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10kV  X2,000 10pm

o SITyF VI (L/S)
le of Si etching (L/S) ~ Example of Si etc

10KV X4,000 Spm

200V X10,000  um

BING—AZENIyF T8, L—NIEEILET,
*Etching volume and its rate is subject to substrate patterns.

- SITYFYIHl (E5—)
- Example of Si etching (Piller)

20kV  X2,000 10pm
Si/Si0z: &Rt =38, SiTvF YL —hk=3um/min
Si/Si02 = 38, Si etching =3 xm/min

o BRIvFYIH (ES5-)
Example of Quartz etching (Piller)

B%E/Cr=50, BRI yF 7L —F=0.18um/min
Quartz/Cr = 50, Quartz etching = 0.18 zm/min

INETICPEBTHELLEZATVW ., T—/N—AEOFI#N
A[HE. 90°~85 X CT—/N—AEOFIHMI AIREE LY. TOER
Y—ULEBRICEELET, Thikh, F/12TULRE—ILED
AR R RIREE B EL =,

Taper angle controlling can be performed with SERIO, though it has been
considered hard with conventional ICP etching machine. Process margin
will be improved since taper angle can be controlled in the range of 90°to
85", This ensures good mold releasing property for nano-imprint mold.



CtoC ALy C-to-C system

EXAM: :SWP YU—XH[TEZ/NNyF 5 TRIFTTEL, FBEERILEELLT, C to CYATLE
SAVT7vILTVET, \vFIATITHELCTIOEAZMARBEEETRER - A7 FrV/INICBRE
LEEVATLELTIV—RZYIHEIRET T, 1 DDAV TU—LAICEXAM,. SWPO@EADF v/
NZEHHORETT. B8 70EAEELLTREDNSEEF TELORHRTERLCVET,

For both of the EXAM and SWP series, not only the standard batch type, but also the C-to-C system is available as a equipment applicable
to full-scale mass production. it is possible to upgrade the process develop with a batch type equipment to a mass production system
equipped with a core chamber and a transfer system with a large number of delivery records. It is possible to install the chambers of both
EXAM and SWP in one mainframe. As composite process equipment, it is useful in many applications from R&D to mass production.

RIEZEE RIE equipment

EREEEE [EXAM] O 70EAF v/ N\ EERAUSEEIRO BENIERRNIC
Cto CY¥ATLEEIATZAVT7vITLTVET,

The process chamber of [EXAM] with a rich track record is used and the C-to-C system of
each type is available for the purpose of automatic processing of various substrates.

-

&R & Application
o T \EEDEDBRERUT+AAL:
mEE SR OMIE E 1/ (100xmBLTF) O BSp#EMIE

@ Elimination of film on back side of wafer and descum :
Processing of double-faced wafers, Automatic transfer of thin wafer (100.m or less) iRa.
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SEBLiE  Specifications of equipment

o JUIBEAR/ 4~61F /N oEFEEZEE/1.0PallT oMUt RE/0.27Pal/secklT

UEEF/15~100Pa © AF—VRBERIE/F7—1=vb o HERFR/RFIFLT & : &1
© Substrate/4- to 6-inch wafer e Ultimate pressure/1.0Pa or less * Quantity of emitted gas/0.27Pal/sec or less ‘, . !

o Pracessing pressure/15 to 100Pa » Stage temperature control/Chiller unit  ®Vacuum pumping system/Dry pump

SWPYU—-X SWP series
INAR)—TybTPvF%E High-throughput ashing equipment

AEENEELEEBE IS AVERRT2SWPYU—X0OF+2//\%ZC to CARDRBEETMERICERLFLI.
HA—FUA - NA— TPy dTOeAEBEUANIVTRRVEU. SBERT /A ADSERRICRETY.

The SWP series chamber that produces high-density plasma on large areas has been installed in the
C-to-C series carrying system with a rich track record. A damage-less and high-rate ashing process
has been realized at the level of mass production. It is best suited for mass production of various
state-of-the-art devices.

SEELE

o EBEE/ v L FFv VAR

CREBIERN/O—FOyIE1E., HEE1E, SWPFyIIE2E
oIEAE/NERR (EZO—FOysR) o WG TORR/LIRNT v LT

ST EIT/\/5~84F /) or 4~61 - FHEHEE © HAFR/MFC2RHE (N2.02)

% Specifications of equipment

» Equipment conformation/Multiple chamber system

» Equipment configuration/One load lock chamber, One transferring chamber, Two SWP ashing chambers
o Transfer method/C-to-C (vacuum load lock type) «Available process/Resist ashing

o Available wafer/5- to 8-inch wafer or 4- to 6-inch rectangular substrate © Gas system/MFC 2 system (Nz, Oz)

kXSt SHINKO SEIKI CO., LTD.

. WEIE T650-0038 R RXAEAIISHM ZHMFLIVAF Kobe Office: 35, Nishimachi, Chuo-ku, Kobe 650-0038, Japan
SHINKDO SEIK] TEL. (078) 332-3400 (f£) FAX.(078)332-3710 Tel. +81-78-332-3400, Facsimile +81-78-332-3710

HREE T103-0022 ERHPRKEAFERTH2E168 HEFAFELI2F Tokyo Office: 4-2-16, Nihonbashi muromachi, Chuo-ku, Tokyo 103-0022, Japan
TEL. (03)3271-2156 ({£) FAX.(03) 3281-4709 Tel. +81-3-3271-2156, Facsimile +81-3-3281-4709

F  f Te51-2271 HEMERSEAITE1EBS Head Office: 3-1-35, Takatsukadai, Nishi-ku, Kobe 651-2271, Japan
TEL. (078)991-3011 (f£) FAX.(078) 991-2860 Tel. +81-78-991-3011, Facsimile +81-78-991-2860

I i #F-#HE-®R Factories:  Kobe, Shiga, Tokyo

URL: http://www.shinko-seiki.com URL: http://www.shinko-seiki.com
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* The specifications and appearance are subject to change without notice. * For more information, please contact Kobe Branch Office or Tokyo Branch Office.

{{I2J5 Distributor

12J. 2000SK




