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� Material handling :
 W-2” ,W-3”, W-100mm
 Small pieces (S-3x3mm, 10x10mm, 20x20mm, 30x30mm)

� Exposure /Optics:
 Optics UV400/MO/W-150mm
 Light uniformity ± 2.5% on 150mm
 Lamp type: UV-LED Light source
 Light Intensity: >45mW/cm² /g-h-i-line broad band (Expected value)>20mW/cm² /i-line (Expected value)
 Resolution: down to 0,8µm L/S (Vacuum contact, W-100mm) down to 3.0µm L/S (Proximity 20um, W-100mm)

� Alignment:
 Full motorized stage 
 TSA accuracy: <+/-0,5µm 
 BSA accuracy: <+/-1,0µm 
 Manual Alignment
 Auto alignment by Pattern recognition (Cognex “Vision-PRO”)  User interface: Windows 7

 User level setting: YES 
 Footprint: 1173mm x1000mm
 Height: 1860mm 
 Weight: 300KgNote: all process values above are in SUSS conditions!• SEMI wafer • AZ4110 /1,0umt• SUSS alignment target • Proximity mode for Alignment

Confidential!!
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SUSS MA/BA GEN4- Base system-
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Confidential!!
� NOTE: Confidential!!

22” TFT monitor
UV LED light sourceNew designed cover

Alignment view is not full screen of 22” monitor!!

Previous image photo
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� Tool configuration /Base system:

15 26
7

8

Alignment StageMA Movement range: X: ± 5mmY: ± 5mmθ: ± 5°Resolution: 0.1µm 
22” Touch screen monitor

Confidential!!
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SUSS MA/BA GEN4-PRO- Alignment stage &WEC system & Exposure mode-
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� Tender contents / Exposure performance: Confidential!!



confidential Proximity exposure by Spacer WEC
� 3 proximity spacers for mask-wafer leveling & calibration of alignment or exposure gap
� Spheres made from ceramic
� No cleaning required
� Customized positioning of proximity  spacers possible
� Precise diameter:  2000 +/-1µm
� Proximity gap: up to 999um

MA/BA GEN4 PRO – SUBSTRATE LEVELLING PRINCIPLE

MA/BA Gen4 series 8

W-200 mask holder with proximity spacer



confidential EXPOSURE MODES
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SUSS Contact Exposure Modes
� Soft contact

 adjustable mechanical pressure
� Hard contact

 additional nitrogen pressure
� Vacuum contact (sub-micron printing!)

 evacuation air between mask and wafer
 Maximum wafer/substrate thickness is <1.5mmt

Mechanical pressure
N2

Mechanical pressure
Vac

Vac
Mechanical pressure

Mask

Chuck

Note:Maximum wafer/substrate thickness for other exposure mode is  up to <5.0mmt
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Achievable resolution depends on contact quality, optics type, wafer size, wafer flatness, resist type, clean room class and, therefore, might vary for different processes.
(2,5µm L/S resolution @ 20µm proximity exposure)

UV400 Resolution LimitsUV400-HROptics Type: 2“ 4“ 150mm 200mmVacuum Contact 0,7µm 0,8µm 1,0µm 1,5µmHard Contact 1,0µm 1,5µm 1,5µm 2,0µmSoft Contact 2,0µm 2,5µm 2,5µm 3,0µmProximity [20µm] 3,0µm 3,0µm 3,0µm 3,5µm(July 2008)
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� Tender contents / Alignment stage: Confidential!!
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SUSS Proximity Wedge Error Compensation;
 Release of proximity spacer
 Z-axis movement
 WEC head clamping
 Z-axis down movement
 Extract proximity spacer
 Final gap setting

SUSS wedge error compensation and gap settingJust image of WEC head
 Automatic contact or proximity levelling

 Max. Deviation from input data:≦+/- 5 µm
 Parallelism between Mask and Wafer:≦Δ  6 µm
 Repeatability : ≦Δ  4 µm

 Maintenance of the WEC head mechanism is possible onsite
Alignment Stage MA-mode BA-modeMovement range: X: ± 5mmY: ± 5mmθ: ± 5° X: ± 3mmY: ± 3mmθ: ± 3°Resolution: 0.1µm 
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SUSS MA/BA GEN4- Exposure system-
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� Tender contents / Exposure system: Confidential!!

SUSS MO Exposure optics can satisfty!!
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� Light spectrum:MA/BA GEN4 - UV LED EXPOSURE SYSTEM

MA/BA Gen4 series 15



confidential
� Setting in the recipe:MA/BA GEN4 - UV LED EXPOSURE SYSTEM

MA/BA Gen4 series 16

 Each band g-line, h-line, i-line are selectable
 Lamp setting: 10-100% (Supplier recommendation: 15-80%)
 Adobe two settings are saved in a recipe

NOTE: It is recommended to use with Constant Dose-mode in UV LED light source!
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ADVANCED MASK ALIGNER LITHOGRAPHY –MO EXPOSURE OPTICS

MA/BA Gen4 series 17

Features of MO Exposure Optics:Improved light uniformity                      ( <2.5% @ 200mm dia. )11
Exposure light uniformity: <2.0%MA/BA6 MO Optics (HR-IFP)MO exposure optics is a Key function for using a LED allays!!Light source The light is homogenized in the plane!!
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Features of MO Exposure Optics:Improved light uniformity                                                           ( <2.5% @ 200mm dia. )11 SUSS “High Resolution” and “Large Gap” optical setups in one exposure optic2
MO Exposure Optics toolkit 

HR
LGOOptional IFPs(Illumination Filter Plate) 200um Exposure gapResist： TOK OFPR800LB, 1,0umt 

LGO process example
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ADVANCED MASK ALIGNER LITHOGRAPHY –MO EXPOSURE OPTICS

MA/BA Gen4 series 19

Features of MO Exposure Optics:Telecentric mask illumination can uniform the collimated  light to the all wafer area13 Flexible illumination settings via quick and easy IFP exchange4
Process example;
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MA/BA Gen4 series 20

No sensors 
Repeated measurements and calculations for entry of exposure time in recipeIf lamp fails or gets older during long exposures no automatic adjustment of  exposure time -> dose too low

Exposure dose only needs to be entered once in recipe
No continuous measurements of intensity needed prior to exposure
Easy and accurate dose control

Constant power Constant dose+ Sensors in light tube measure applied dose during exposure+ Control of exposure time automatically via dose entry in recipe+ Mandatory to use for LED exp. unit!
+ Lamp power is constant during all operations+ Control of exposure time via recipe
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� Tool configuration /Exposure system:
MO Exposure optics (As standard!!)

+ Warranty period: 5,000hours (LED alleys)+ Warranty period: 2years (for other parts /e.g. Fan unit, Controller board)+ Light uniformity: <2,5% (MO exposure optics)+ HR(High Resolution) -IFP + LGO (Large gap Optics)-IFP (IFP: Illumination Filter Plate)+ Lamp setting: 10-100% (Supplier recommendation: 15-80%)+ Using with Constant Dose-mode /P-365 (i-line), P-405 (g-h-i-line)

UV-LED lamp house

Spectra of Hg-lamp (blue line) and corresponding LED light source (red line).

Exposure unit + Optics

Confidential!!
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SUSS MA/BA GEN4- Alignment system -
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� Tender contents /Alignment system: Confidential!!
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MA/BA Gen4 series 24

� Top Side Alignment (TSA)
 Mask to wafer alignment with mask clear field (transparent area)

� Bottom Side Alignment (BSA) /Option
 Alignment of backside wafer targets to grabbed mask target positions or to a grabbed image

Wafer

Mask

Wafer

Mask
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� Top-Side Microscope

 Digital microscopes and camera
 Large field of view
 Highest resolution

MA/BA6 GEN4 – TOP-SIDE MICROSCOPE (TSA)

MA/BA Gen4 series 25

Technical SpecificationObjectives 2.5x/0.08 5x/0.15 10x/0.30Optical resolution [µm] 4,0 2,1 1,1DOF [µm] 64 17 11Field of view horizontal [mm] 4,06 2,03 1,01Field of view vertical [mm] 3,04 1,52 0,76Camera pixel/µm 0,63 1,26 2,53Benefits
� The SUSS digital cameras used in MA/BA Gen4 series allow a very large field of view which is comparable to the direct view of former machines
� No mechanical magnification switch needed due to highest resolution of microscope/camera –magnification via digital zoom Camera resolution: 1944 x 2592 pixel, pixel size: 2.2μm²

Field of View for TSA Microscope (5x)Zoom X [um] Y [um] Resolution1x 1500 2000 0,8um.pixel2x 750 10004x 375 5008x 188 250

Top-Side Microscope TSA
Movement Range: • X separation: 29-150mm

 With standard objective 5x
 Single microscope can move -10mm from center for Single filed alignment • Y: ± 20mm• Digital camera
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� TSA alignment gaps up to 999µm

Featuring
� Allows accurate alignment on high topography material, for thick resist applications and for large mask-wafer separation
� Alignment of real mask image to stored wafer image (or vice versa)
� Allows large substrate / mask separation (up to 999µm)
� No cross hair required

MA/BA GEN4 SERIES – LARGE GAP ALIGNMENT

MA/BA Gen4 series 26

400
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MA/BA Gen4 series 27

Off-set Objective

Standard ObjectiveMinimum separation in X = 29mm to 150(200)mm

7.2X

“Objective slider (100074228) ” is required to order!! (Optional)

Min. separation:• 7,2x=33mm
� Off-set Objective for “Piece substrate”

Minimum Separation with Off-set ObjectiveG112796: 7.2X (10mm Off-set)    → 12-13mm
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� SUSS MA6GEN4 /Advantage of New BSA Microscope

MA8GEN4
Zoom X [um] Y [um]1x 2140 28502x 1070 14254x 535 7138x 268 356

Field of View for BSA Microscope
MA8GEN4-PRO

Mag. X [um] Y [um]Low 2320 3090High 720 960
Field of View for BSA Microscope

 New BSA microscope with Digital camera has a high resolution and wide FoV (=Field of view).
 No mechanical/optical magnification switch in a microscope anymore

 On the monitor, only a part of the image is displayed depending on the zoom setting (1x, 2x, 4x, 8x), so the DoF (=Depth of focus) is same for the each zoom size.    
 Resolution is depended on the displayed monitor resolution, but the FoV size is not changed by mechanical/optical magnification switch, so resolution is kept better than formal microscope 
 The FoV size 1x, 2x, 4x, 8x are switched by button in GUI monitor as “zoom size“.   

 It‘s like a simple 4-magnification switch, and 4variations of zoom size makes the alignment process comfortable No mechanical/optical magnification switch in a microscope anymore
 Grabbed mask-image size is also changed for selected zoom size (FoV).     

 the zoom size can be changed for alignment after a grab image procedure 
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MA/BA Gen4 series 29

2. Wafer Loading

3. Wafer Alignment to grabbed mask target image

1. Mask Target Search and Image Grabbing
BSA Chuck
Mask

Wafer
Mask

BSA Microscope

BSA Microscope
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� Bottom-Side Microscope

 Digital microscopes and camera
 Large field of view
 Highest resolution

SUSS Performance
� ± 1.0 µm standard BSA with manual operation
� No mechanical magnification switch
� Wafer thickness up to 7mm
� Available modes: manual, assisted and auto alignment
� Field upgrade for bottom-side alignment system

MA/BA6 GEN4 – BOTTOM-SIDE ALIGNMENT (BSA)

MA/BA Gen4 series 30

Mask
Wafer Bottom-Side Microscope BSA

Movement Range: • X separation: 15-150mm• Min. separation: 29mm with TSA Mic• Y: ± 20mm• Focus: 11mm• Digital camera

Camera resolution: 1944 x 2592 pixel, pixel size: 2.2μm²

Field of View for BSA MicroscopeZoom X [um] Y [um] Resolution1x 2140 2850 1,1um.pixel2x 1070 14254x 535 7138x 268 356
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� Pattern recognition system  Cognex “Vision-PRO:

Cognex Vision Pro Editor
<Features>
 Clear GUI structure
 User guidance
 Safe interaction
 Visual feedback  Faster process training

 Lower failure risklead to…

 In pattern recognition, the graphical feedback makes you understand easily why a pattern does not work!!
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� Tool configuration /Alignment system:

• BSA Microscope /with Digital camera

• TSA Microscpe /with Digital camera• Objective sliders (5x<=>7,2x)• 5x Olympus objectives• 7,2x Objectives (for Small pieces)

7,2x Objectives

Confidential!!
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� Tool configuration /Alignment system:

Camera resolution: 1944 x 2592 pixel, pixel size: 2.2μm²

Field of View for TSA Microscope (5x)

Field of View for BSA Microscope

TSA Over view area: (TSA Mic. with 5x objectives)• X separation: 33-150mm • Y direction: +/-20mm TSA Over view area:(TSA Mic. with 7,2x)• X separation: 13-150mm • Y direction: +/-20mm BSA Over view area: (When TSA Mic.is sliding out)• X separation: 15-150mm • Y direction: +/-20mm 

Confidential!!
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� Tool configuration /Alignment system:
Pos,15 Auto alignment

Confidential!!
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SUSS MA/BA GEN4- Tooling (Chuck &Mask-holder)-
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� Tender contents / Tool kit: Confidential!!
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� Tool configuration /Tool kit:
Pos.18: Mask-holder

• For W-100mm wafer• Proximity flag/spacer for W-100mm• Mask size:  5x5“, 6x6“

Pos.20: Chuck stage 

• Stage size for W-2“, -3“, -100mm wafer (SEMI) • 3ways switching• With Vacuum seal lip • With BSA openings under glass plate• Pre-alignment by hair line groovesPos. 21: test exposure dial6conditions of exposure results can be patterned on a wafer in Test exposure mode!Note: • Same exposure mode• Difference exposure timeImage photo

• For W-3“ wafer• Proximity flag/spacer for W-3“• Mask size:  3,5x3,5“, 4x4“, 5x5“
Image photo

Pos.19: Mask-holder
Image photo

Confidential!!
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� Tool configuration /Tool kit:
Pos.17: Chuck stage 

• Stage size for W-2“, -3“, -100mm wafer (SEMI) • 3ways switching• With Vacuum seal lip • With BSA openings under glass plate• Pre-alignment by hair line grooves Quoted chuck design!!

Confidential!!
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� Tool configuration /Tool kit: Confidential!!

Exposure mode W-2” W-3” W-100mmSoft contact mode OK OK OKHard contact mode OK Possible, but not so good condition because of combination chuck Possible, but not so good condition because of combination chuckVacuum contact mode Possible, but not so good condition because of combination chuck Possible, but not so good condition because of combination chuck OK
Proximity exposure  With Contact WEC OK OK OKProximity exposure  With Spacer WEC(By Proximity flags) Need a mask holder for W-2” in Option(Pos.32) Page 24 OKwith W-3” mask-holder(Pos.18) OKwith W-100mm mask-holder (Pos.18)
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� Tool configuration /Tool kit:

Example drawing for 25x25mm!!

Pos.22: Mask-holder  Suggestion 01

Note for this design…• Mask size is 4x4” with using Mechanical clamping(If the mechanical clamp is removed, it is possible to attach 5x5” mask also, but it is depended on the mask layout!!)• Layout of the mask design must be following to above…

G192726Confidential!!

Mechanical clamping
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Confidential!!
� Tool configuration /Tool kit:

Example drawing for 25x25mm!!

Pos.22: Mask-holder  Suggestion 02

Note for this design…• Mask is not fixed by mechanical clamping, so if  facility VAC  is off, mask is down to stage…

100013309 Confidential!!

Vacuum groove is just around 30x30mm openingMechanical clamp can be removed by 6screws
4x4” mask or 5x5” mask can be loaded with free shift!! 
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� Tool configuration /Tool kit:
Pos.23: Chuck stage 

• Stage size for S-3x3mm, 10x10mm, 20x20mm, 30x30mm • 3way vacuum switch• With Vacuum seal lip • With BSA openings on Glass plate• Pre-alignment hair line groove• SPEC design!! Note: Minimum BSA separation is 14mm, of target sepration is less 15mm, BSA doesnlt work. Single BSA mode is not developped in GEN4 yet!!

Image photo
Example drawing for 10x10mm, 20x20mm,25x25mm

Confidential!!
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� Tool configuration /Tool kit: Confidential!!

Function 3x3mm 10x10mm 20x20mm 30x30mmSoft contact mode Possible Possible Possible PossibleHard contact mode Possible Possible Possible PossibleVacuum contact mode Un-knownSubstrate size might be too small for chamber Possible Possible PossibleProximity exposure Possiblewith Contact WEC only Possiblewith Contact WEC only Possiblewith Contact WEC only Possiblewith Contact WEC onlyWEC mode Contact WEC only!!(No Spacer WEC) Contact WEC only!!(No Spacer WEC) Contact WEC only!!(No Spacer WEC) Contact WEC only!!(No Spacer WEC)TSA PossibleWith Single filed mode PossibleWith Single filed mode PossibleIf target separation is >13mmIf Not, Single filed mode PossibleIf target separation is >13mmIf Not, Single filed modeBSA N.A.Single BSA is requiredS/W is not available N.A.Single BSA is requiredS/W is not available PossibleIf target separation is >15mm PossibleIf target separation is >15mm
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SUSS MA/BA GEN4- Other accessories-
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� Tender contents /Other part: Confidential!!
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� Tender contents /Other part: Confidential!!
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� Tool configuration /External UV light measurement tooling kit:

UV Opto-meter (Pos.24)

Eye-glasses (Pos.26)

Intensity measuring plate (Pos.27)UV light probe (Pos.25) • For g-h-i-line (P-405) + i-line (P-365) /2ch in 1 probe

Image photo in MA8GEN4-PRO

Confidential!!
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Confidential!!
� Tool configuration /External UV light measurement tooling kit:

Test mask (Pos.28)• 5x5” /0.12”• Quartz• Up to 1,0um resolution• TSA BSA evaluation possible
(Pos.29)
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� Tool configuration /Installation cost:
Installation cost (Pos.31)• Service engineer x1 visit onsite, and the travel cost is included• Assembling, Adjustment, Standard test protocol for FAT would be done by the engineer• Process support, and Customer’s process test are not included in this itemIf you need additional test (e.g. realizing test of demo), we need to quote an application support cost!• Installation takes 5days usually + FAT process + Operation training• Transport cost of the machine is not included in this item /Shipping condition is FCA!!

Confidential!!
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� SUSS MABA6GEN4
� -Options-
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Confidential!!
� Tool configuration /OPTION: Confidential!!

• For W-2“ wafer• Proximity flag/spacer for W-2“• Mask size:  2,5x2,5“, 3x3“ 4x4“, 5x5“

Pos.32: Mask-holder
Image photo NOTE:

� If WEC (Wedge Error Compensation) with Spacers (x3) is required for W-2” wafers!!
� If Contact WEC is OK for W-2”, Mask-holder in Pos.19 is OK to use for W-2” process!!
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Confidential!!
� Tool configuration /OPTION: Confidential!!
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SUSS MA/BA GEN4- System overview-
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Lamp house “LH-350”(LED exposure unit )Optics (MO exposure system)
17” TFT monitor(22” TFT touch panel monitor) 

Mirror house unit• Cassette tray • Mask-holder station
Schematic /Pneumatic systems

Anti-vibration table

Microscope stages (R&L)
Alignment stage

EMO
Slider for wafer load/un-load Main switch

Fuses• Power switch• USB I/O

Tool rack
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� Foot print

1
8

0
7

m
m

Maintenance area is not required against this 2sides!!
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(>50)

MA/BA GEN4 SERIES – TOOL OVERVIEW

MA/BA Gen4 series 56

� Foot print   (mm)
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 Operation standing or sitting
 Tool-free tooling exchange
 Easy access to all sub-assemblies
 Cassette tray for wafer cassette storage
 Height adjustable control unit (monitor, keyboard, joystick, mouse)
 Movable parts for easy tool exchange
 Comprehensive user manual

MA/BA GEN4 SERIES – IMPROVED ERGONOMICS

MA/BA Gen4 series 57
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 Easy access to all sub assemblies
 Service software for preventive maintenance
 Plug & play PLC modules for easy and fast exchange
 Remote access via internet on demand
 State-of-the-art electronics 
 Maintenance access via internet

MA/BA GEN4 SERIES – SERVICE FRIENDLINESS

MA/BA Gen4 series 58

Reliable and robust system
Quick and efficient preventive maintenance - High uptime- Optimized cost of ownership
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MA/BA Gen4 series 59
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