Technical specifications/requirements 

1. Semi-automatic Coater and Bake system
General configuration:

· Fully integrated semiautomatic coater and bake station
· Basic module prepared for four separate modules, max. footprint (LxW) 950 x 950 mm
· Basic system to be prepared for later upgrade and integration of at least one HMDS vapor primer module incl. bubbler and all safety functions, additional developer module 

· Max. dimension of wafer: coater / developer up to 6” diameter; hotplate / vapor primer up to 8” diameter
· ONE stand alone system 

· Coater function; system to allow later change from coater to develop configuration
· Process unit for coating, separate independent control unit – mech. fully integrated in base system

Wafer/Substrate: 

· wafer and substrate processing up to 6” wafer

· special chuck for wafer / substrates with centering pins for following dimensions:
- 100 mm wafer
- 150 mm wafer
- 75 x 25 mm 
- 75 x 38 mm
- 75 x 50 mm

· manual loading/unloading of wafer/substrate

Housing, Functions:

· fully integrated into base machine

· spinner module

· bowl cover made of safety glass

· removable process bowl made of Polypropylene, one spare bowl and splash ring to be delivered with the system
· cover for additional functions, like EBR, customized dispense, etc. System to be delivered incl. Edge Bead Removal function incl. an automated dispense system
· automated resist dispense volume min. 0.2 - 15ml, programmable;
+ Dispense accuracy better than 1,5%

+ Dispense speed programmable in min. 10 steps

+ For viscosities min. from 5cP to 450cP or higher
· waste bottle, one separate spare waste bottle to be delivered with the system
Separate Control System, Safety Functions

· control unit with touch screen
max. number of recipes – 150 or higher
max number of process steps 35 or higher
programmable step time min. 1-999s

· digital vacuum gauge

· safety interlocks for chuck vacuum and cover open

Spin Motor:

· brushless EC-motor with hollow shaft and spill glass

· max. spin speed min. up to 7500 rpm +/- 1rpm (with 6“ chuck)

· max acceleration min. 3800 rpm/s

Technical data:

· 115/230VAC; 60/50Hz; 5/3A single phase

· Compressed air 0-6 bar

· Vacuum min. -0.7 bar

· exhaust connection PG11 tube

Safety:

· Vacuum control

· Integrated Gas Monitor shall be possible to upgrade for further functions
· Integrated Leakage Sensors shall be possible to upgrade for further functions
· Modules with separate exhaust connection
· CE Certified

One fully integrated Hotplate unit:

· Controlled, visualization via separate control unit (touch panel preferred) 

· Temperature: min. up to 240°C or higher
· Programmable ramping: min from 1°/min up to 10°/min or better
Hotplate for Baking:

· wafer and substrate handling up to 8” wafers, and 6”x 6” square substrates
· Heating Power 1000Watt

· Uniformity min. +/-0.5°C up to 120°C, +/-1% above 120°C or better
· Automatic Substrate lifting with 3 pin low contact device

· Programmable Temp. Ramps: min. 0-10°C/min.

· Step time: 0-999s in 1s steps

· Easy handling via 3 lift pins

· Proximity setting down to 0.1mm

· Nitrogen purge
2. Semi-automatic Mask- and Bond Aligner

Tools for Mask and Wafer/Substrate in Photo lithography mode: 

· Wafer and Substrate handling up to 6” wafers 

· Chuck stage for wafer size: W-150mm

· Chuck stage for wafer size: W-100mm

· Chuck stage for substrate size: 1”x1”, 3”x1”, 3”x1.5”, 3”x2”
· Mask holders for Mask dimension/size as following…

· Mask size 7”x7” for W-150mm wafer

· Mask size 5”x5” and 6”x6” for W-100mm wafer

· Mask size 4”x4” up to 7”x7” for Square substrates

· Max. Wafer/Substrate thickness: ≤1.5mm with Vacuum contact mode

· Max. Wafer/Substrate thickness: ≤5.0 mm for the other exposure modes

· Pre-alignment method should be designed for Wafer and Mask

(E.g. Pins or Hair line grooves) 

· Easy removable for Chucks and Mask holders (e.g. No screw work)

Alignment Stage:

· Travel range of alignment stage is required for mask-aligner mode below:

X ≤+/-5mm (Bond aligner mode: +/-3mm) (min.)
Y ≤+/-5mm (Bond aligner mode: +/-3mm) (min.)
Φ ≤+/-5° (Bond aligner mode: +/-3°) (min.)
· Motorized movement stage by a joystick (X-Y- Φ-axis)

Stage position is memorized for each recipe in case of motorized stage
 X,Y,THETA-alignment stage for motorized operation, resolution 0,1 µm
· Manual loading/unloading of Wafer/Substrate to the chuck stage

· Manual loading/unloading of Wafer/Substrate to the process stage

· Temporary vacuum for fixing Wafer/Substrate during slider IN/OUT
· Automatic Wafer/Substrate loading for Z-axis with min. step ≥1.0um 
· Setting range for Exposure /Alignment gap: 1-999um 
Parallelism (between Mask and Wafer/Substrate):

· WEC (Wedge Error Compensation) system should be selective for
· Contact WEC: between Mask and Wafer directly
· Spacer WEC: with using spacers between Mask and Wafer
· Adjustment a parallelism to mask and WEC head with tolerance:

· Max. Deviation from input data: ≦+/- 5 µm

· Parallelism between Mask and Wafer in alignment and exposure gap: ≦Δ  6 µm

· Repeatability accuracy with 7 measurements:  ≦Δ  4 µm 

· Maintenance of the WEC unit should be available onsite

Exposure Process:
· Exposure modes: 

· Proximity exposure 

· Soft contact, Hard contact, Vacuum contact 

· Setting range for Proximity Exposure gap:  min. 1-999 micron 
· WEC (pneumatic) pressure is adjustable 
· Vacuum pressure for Vacuum contact is adjustable
· Delay time for all contact exposure modes are adjustable 
· Capability for Flood exposure (No mask) and Split exposure 

· Test Exposure mode: System capable to expose different dosages on one wafer to define the best exposure dose. 
(E.g. 6 exposure conditions are patterned in 1wafer by same exposure mode)
Exposure system:

· Lamp house for capability to attach 350W, 500W, 1000W 

· Required lamp size: 1000W

· Lamp power supply with…

· adjustable lamp power by digital display

· lamp life time counter

· Constant Dose function mode (keeping exposure dosage constant by adjusting exposure time) with repeatability <3.0%

· UV light spectrum: 

· 365nm, 405nm, 435nm Broad band (UV400)

· 365nm only with filater inserting (i-line filter)

· 435nm only with filater inserting (g-line filter)

· Above change-over is done by filter chagning only without need of technical assistance from company
· Exposure area: for min. 150mm dia.

· Light Uniformity: ≤+/- 2.5%

· Optics with diffraction reducing system to achieve the min. resolution below…
	  Exposure mode
	Resolution

	
	W-100mm or less
	W-150mm
	W-200mm

	Proximity 20um
	3.0um
	3.0um
	3.5um

	Soft contact
	2.5um
	2.5um
	3.0um

	Hard contact
	1.5um
	1.5um
	2.0um

	Vacuum contact
	0.8um
	1.0um
	1.5um


· Telecentric optics with using micro lens optical components for selectable collimation angles and light direction and improving CD uniformity

· Telecentricty maximum error from design: +/-0.2°

· Easy switching between ”large exposure gap configuration” and ”high resolution configuration” (for changing collimation angle setting) for achieving best results for large proximity exposure and contact exposure

· Change over time: max. 2 minutes without any screw work.

· Lamp adjustment is not required after change a lamp
Top side Alignment unit:

· Split-field microscope 

· Visualization using “CCD camera” and “Monitor display (17” TFT)”

· Visualization using eyepieces with ocular (to guarantee most convenient R&D capability and handling)

· Dual focus to grab image of mask target: (When the alignment gap is larger than DOF of objectives, the mask image can be stored in a monitor up to alignment gap up to 400um)

· Objectives 5x, 10x on turrets for fast changeover

· Min. separation distance ≥33mm 
· Special objective for reduced the objective separation ≤8 mm (11.25x)

· Microscope illumination with LED light source (White LED with Yellow filter)

· Max. separation distance ≤150mm 

· Y-axis Stage travel range ≥+19mm/-100mm (- is operator side)

Flat alignment capability

· Motorized movement stage (for X,Y,Φ-axis) by a joystick

· Alignment accuracy: ≤+/-0.5µm with thin resist process on bare Si wafer (Mask targets are used supplier’s recommendation)
· Assisted alignment by pattern recognition system to assist operator
· Capability to use Auto alignment by pattern recognition system as upgrade
Bottom side Alignment unit:

· Split-field microscope 

· Visualization using “CCD camera” and “Monitor display (17” TFT)”

· Alignment way by Grab image of mask target

· Magnification switch High /Low (Location is bottom side, so magnification is changed by switch)

· Min. separation distance ≥15mm or lower
· Microscope illumination with LED light source (White LED with Yellow filter)

· Max. separation distance min. ≤140mm or higher
· Y-axis Stage travel range min. ≤+/-20mm or higher
· Motorized movement stage (for X,Y-axis at left and Right) by a joystick

· Alignment accuracy: ≤+/-1.0µm with thin resist process on bare Si wafer (Mask targets are used supplier’s recommendation)
· Assisted alignment by pattern recognition system to assist operator
· Capability to use Auto alignment by pattern recognition system as upgrade 

Imprint lithography & Wafer stacking functions: 
· Active gap setting system for control gap for imprinting

· Sequence program editor in software
· For making micro size structure or lens replication

· Imprinting for W-100mm

· Imprinting for W-150mm

· For wafer stacking for W-150mm

Other functions: 

· Software user interface by Windows7
· Touch panel monitor
· USB output at front side of a machine
· A controller PC must be connectable to network by Ethernet cable
· UPS protects PC and PLC in case of Blackout
Bond alignment

System is prepared to receive Bond alignment tooling for align two wafers before bonding process by a compatible Substrate bonder. 
W-200mm process
System must be capable to handle 8” wafer in bond align mode
Other requirements: 
· A vibration isolating table with damper system must be included

· An external UV light Intensity meter should be included for measuring “g-h-I (435nm-405nm-365nm)-line total” and “only i-line(365nm)”

· Overall system dimensions: Width x Depth: max. 1500 x 1200; (footprint: max. 1,8 m2)

· Weight: max. 800kg 

Future upgrade capabilities: 

System is prepared for upgrade of the following functions:

· IR (Infrared ) alignment 
Alignment by Top side microscope with using IR light from bottom (thought light) is upgradable onsite 

· DEEP UV optics 

· 240nm, 320nm, 365nm, 405nm, 435nm Broad band (UV250/300/400)

· 240nm only with filter inserting

· 320nm only with filter inserting 

· Upgradable onsite 

· Nano-imprint lithography for small area (UV-NIL)

· Wafer size: W-2”  or W-4” 

· Imprint area 1" x 1" or less

· Imprinting by a hard quartz stamp 64x64mm

· Resolution down to 100nm or less

· Wafer size on W-2” or W-100mm 

· Test stamp is optional

· Replication stamp tooling (creating PDMS on a Blank mask) is optional

· Nano-imprint lithography for wafer size (large area) 

· Wafer size: W-2”  up to W-150mm

· Imprint area:  same as wafer size

· Imprinting by a large size conformal soft stamp 

· Imprinting and separation are automatic

· Resolution down to 200nm or less

· Replication stamp tooling (creating high-resolution) 

· Test stamp is optional

· Plasma exposure system 

· Plasma exposure area W-100mm /W-150mm  

· exposure area of plasma is selectable

· Availability to provide an exposure simulation software 
Software and relevant optical data is available upon upgrade
3. Wafer and Substrate Bonder

Base requirements:
· The foot print of the bonder should not exceed 1300mm x 650mm x 1400mm (Length/Depth/Height).
· The weight should not exceed 400kg
· The system should have a central facility panel.
· The system must have a network port
· Only standard supplies are required to operate the machine (CDA, VAC, N2 , EXHAUST)
· All major components to operate the bonder must be in the machine housing, except of the roughing pump.
· All doors and covers are made from stainless steel
· The system must be controlled by a windows based PLC system.
· The machine must have a CE marking and must be designed and manufactured to SEMI S2, S8 Guidelines, NFPA 79, and National Electric Code (NEC/NFPA 70) allowing straightforward installation.
· System must be able to perform bonding of two aligned substrate pieces or wafers up to 150mm in diameter (in case of round wafers)
· System to be universal for performing typical wafer bond processes like anodic-, thermo compression-, eutectic-, fusion- and adhesive bonding processes.
· Aligning of wafers/pieces specified in the technical description below and above must be performed in Semi-automatic Mask- and Bond Aligner (part 2 of the tender) and with a compatible transfer fixtures between both instruments
Tooling:

· The bond tooling must guarantee that the wafers have no contact when separation flags are inserted (Three spacers and three clamps). The clamps and spacers must be mounted in pair as close as possible to each other.

· The spacers must have a linear motion 
· The three spacers should be arranged in a way that they guarantee that the wafers does not touch each other during the alignment or the handling / loading. This should guarantee that uncontrolled bond fronts can start or cavities are sealed before they are evacuated.
· Clamps arms and spacers must be design in such a way, that they are easy to replace.
· Max. wafer stack thickness : 6mm
· Sequential spacer removal mechanism to perform best results with sensitive stacks. With the sequential spacer removal it shall be possible to remove one spacer at the time. When the spacer is pulled, the corresponding clamp arm is lifted to reduce the clamp force and to prevent the alignment shift.

· Upper tooling plate for 150mm wafer, made of Silicon Carbide to support bond processes which are sensitive to the tooling flatness like thermo compression bonds
· Upper tooling plate for 100mm wafer, made of Silicon Carbide to support bond processes which are sensitive to the tooling flatness like thermo compression bonds

· Stainless steel upper tooling plate for anodic bonding of 150mm wafers

· Stainless steel upper tooling plate for anodic bonding of 100mm wafers

· Substrate fixture usable (in combination with clamping arms and upper tooling plates) for pieces up to 150 mm wafers, compatible with Semi-automatic Mask- and Bond Aligner (part 2 of tender), and with vacuum function to hold wafers during the alignment process
· A set of clamp arms and spacers (0.1mm thick, stainless steel) for 150 and 100 mm wafers (stack thickness up to 6.0 mm)

· Bond adapter frame for aligning pieces and wafers up to 200 mm into a transport fixtures. Frame must be compatible with Semi-automatic Mask- and Bond Aligner (part 2 of tender) and Bottom side Alignment unit. 

· Bottom aligment lower chucks for 100mm and 150mm wafers compatible with bond adapter frame
· A set of bonding spacers (0,2 mm thick), clamping plate and lower chuck for aligment and bonding of rectangular substrates 75 x 50 mm, 20 x 20 mm and 25 x 25 mm
Software:

· The software must have at least three different user access levels and the possibility for personalized user logins.
· Graphical recipe editor.
-
The recipe editor must have no limits to the process step

-
The recipe editor must be available as a standalone software.
-  
The recipe editor must have a logic / safety check in the recipe editor to avoid that a wrong written recipe will damage the machine.
· The system must generate an open format log and data file for each process run.

· Graphical process control and analyzing tool 

· All major process relevant functions like temperature, bond force, chamber pressure must have the possibility of a recipe controlled ramping function.

· All process relevant information’s must be displayed in real time on a graphical user interface.

· Process Chamber Design:

· Process chamber must have a gate valve and load slide to load the aligned wafer stack into the process chamber.

· The chamber design must be done in a way that the opening for loading is reduced to a minimum to avoid a process chamber contamination with the environmental air (humidity and particle)
· An active N2 flow from the chamber to the environmental must be configurable and adjustable 
· The load slide must be designed in a way that the system assist the operator and reduces the risk of operator handling errors.
· The loading concept should be in such a way that the operator has no possibility to touch the heaters or the inside walls of the vacuum process chamber.
· The bond system must have an automated system to adjust the wafer stack thickness via a value in the process recipe to exclude machine setup errors from the operator and to adjust the distance to the top heater by a value in the recipe. This function allows the process development a better control over the bond process.
· The tool force system must cover the min. force range from 300N to 20kN or higher range with max ramp rate up to 3.5kN/min or higher
· The tool force must be generated by an inert gas pressure and a bellow to guarantee the best possible tool force uniformity.
· The system must have an external roughing pump as a base vacuum pump system.
· The machine design must be done in a way that a turbo pump upgrade is possible at a later point of time.
· The process chamber must be electro polished and designed / manufactured for vacuum application.
· The chamber pressure control system must be able to stabilize the chamber pressure to a value given via the process recipe. Also are different controller types required: Simple controller, uncontrolled pump down, upstream controller, downstream controller
· The process chamber system design must be done in a way that different type of transport rings (with or without lower tooling plate) can be used.
· Availability of field upgrade to the process bond chamber with automated process gas selection, software controlled of selected gas.
· Upstream pressure control for bonding from 10mbar down to of 5e-5 mbar (with turbo pump option)

· Downstream pressure controller for pressure range: absolute 10 - 950 mbar

Heater system: 

· The upper and lower heater must have an independent heater controller and safety thermos elements.
· The heater control system must have a resolution from 0,1°C over the entire temperature range from 30-500°C. 
· Heater uniformity (steady state) measured on the tooling plates:  1,5% 
Repeatability +/-3°C (SiC tooling with open fixture)
· Heating rate : 30°C/min
· Rapid setup of temperature ramps with fast controller profiling and control of heaters

· Resistive heater with active air cooling

· Cooling at speed min. 10°C/minute between 500°C and 100°C

Following functions shall be available as an option/upgrade upon request:
· Turbo pump upgrade 

· Automated process gas selection
