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Automated UV-LED Curing System
UF-300

The UV-LED curing system UF-300 is a highly specialized and automated device for highest demands on
precision and repeatability of UV tape curing. The device can expose commercially available UV tapes from
leading manufacturers on up to 300mm wafers with a throughput of 300 wafers per hour. Unlike conventional
mercury vapor lamp systems, the unit is ready for use immediately after being switched on. Notably, the LED
exposure with an average wavelength of 365nm produces neither harmful ozone nor dangerous mercury gas. To
ensure a homogeneous energy distribution of +-5% over the entire surface, the individual LED modules are
controlled by electronic drivers. The exposure dose recommended by the film manufacturer can be entered in
mJ/cm? via the touch display. Energy values between 75 and 1200 mJ/cmZ per exposure cycle are achieved within
0.5-2.5 s. Energy dose above 5000 mJ/cm? can also be achieved together with a water-cooling option. Optionally
it is possible to equip the UF-300 with LEDs of different wavelength such as 405nm or 385nm.

The extremely short set-up times, low operating costs, small footprint and high quality of the final results make
the UF-300 an internationally successful product in the cleanroom applications of well-known large corporations.
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Product Features

Fully adjustable dose with HDMI input from 75 mJ/cm? to 1200m J/cm? in single digits (lower dose <75
mJ/cm? and up to 4000 mJ/cm? customizable without water cooling)

Exposure time 0.5 to 5 sec (higher durations customizable)

Adjustable intensity (in units of 1 mW/cm?2)

Typical throughput 300 wafers/hour (depending on type of UV tape)
Uniformity of light intensity distribution +- 5%

LED lifetime of > 10’000 hours of LED operation (eq. > 10 Mio Curing cycles)
Integrated LED monitoring for deterioration and failure

Process data logging and export

Configuration via touch display

Unique Selling Proposition compared to traditional mercury lamp

No replacement of expensive mercury lamps therefore much lower life cycle cost
No hazardous Ozone gas generation

No hazardous substance management with Mercury Gas

No warm-up needed. Immediate Device readiness

Up to 95% lower energy consumption

No IR emission. Ideal for heat sensitive materials

Minimal deterioration of the light source

Specification

Wafer size up to ®300 mm

Frame size up to ®300 mm

Width 440 mm

Height 200 mm

Length 426 mm

Weight 23.1kg

Main power 110-240 VAC, 50/60 Hz

Power consumption max. 1600 W

Power consumption standby 20 W

Peak Wavelength 365 nm +/- 3 nm (other wavelength on request)

Radiant Flux of a single LED 1050 mwW

Number of installed high power UV LED’s 660

Radiation intensity on the Surface 285 mW/cm? @ 1050 mW Radiant Flux
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Touch Display Positioning Configuration

Powarge

e  Guidance with 10” full graphic touch display

> vt e Adjustment of Dose, Intensity, Time & Nitrogen

Intensity 12400 mw/em2

e f;“f? e Realtime feedback for Quality Control and Process Excellence

Waler  Dose  Intensity e  Detection and display of Errors
12300 mijemz Wafer A 123.00 233.00

132,00 mfrm> WalerB 12500 256,00
P
e waferC 12500 256.00
ort WaferD  125.00 256.00

Operstion tempersture 40°C
Wafer  125.00 256.00

e  Storage of 50 favorite settings

€ UV Curing

e Optional extension with bar

Intensity Dose
1 Wafera 123.00 233.00 L
2 WaferB 125.00 256.00 2 H

[ Weire T T ) code reader for automatic log
4 WaferD 125.00 256.00 ..

5 waferE 125.00 256.00

Intensity 12300 o 10000 ————————f————— 000
Dose 500 af 8000 ————elfeeeeeeee . 15000
Time 21 g 0 — e 0

Name  Setting Reps Nz Favorits Cancel save

e Data Log of all curing cycles with time stamp, process

& Log

View
Date Time:
1 Logh 13/12/2020  14:00 parameters, error |Og
2 logh 13/12/2020 14:00 Download
3 logA 13/12/2020 14:00

4 lgA 112200 1600 e  Activation of user code logging
5 LogA 13/12/2020 14:00 Download all

6 LoghA 13/12/2020 14:00

7 LoghA 13/12/2020 14:00 H H H
TaLh g L ° Log file export functionality
9 loghA 13/12/2020 14:00

10 Log A 13/12/2020 14:00

11 Log A 13/12/2020 14:00

12 LogA 13/12/2020 14:00

13 Log A 13/12/2020 14:00

14 Log A 13/12/2020 14:00

e Automated calibration of dose with high
precision measurement tool. The

el calibration tool is integrated via an API
and connected directly over USB

e Compensation of LED deterioration by
regular calibration

€ CHBER
Calibration Start calibration
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Optical Characteristics

Spectrum

T\=25°C
1,=500mA
10 ==

Relative Emission Intensity(a.u.)

450 500 550 600

Wavelength(nm)

The used UV LED ensures a very narrow bandwidth of 365 +-3 nm wavelength. Some UV Tape suppliers indicate

a wider range of wavelength reactivity for their adhesive layer. The UF-300 will provide the expected results as
long as the reactivity bandwidth of the UV Tape includes 365 nm.

Uniformity of UV radiation intensity

UF-300 measurement of uniformity
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Z Fraunhofer et performe

Technology Partnership
Development co-operation on
UV-LED Driver Technology

The 660 high performance UV LED are controlled by 22 LED boards and 14 independent LED board drivers. In

order to guarantee uniformity on the edges the inner side walls are mirrored and the LED drivers of the side LED
strips are controlled individually.
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Reliability
Robustness of peak wavelength distribution
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Intensity Degradation and Compensation

ROOM TEMPERATURE TEST
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The UV LED themselves have an intensity deterioration of 10% after 10’000 operating hours. This corresponds
to 18 Mio curing cycles at 2 seconds curing time, respectively to a lifetime of more than 25 years at a production

rate of 120 Wafers per hour in 3-shifts.

In addition, the optional calibration functionality will recognize such deteriorations and automatically adjust the
duration of the curing cycle in order to keep continuity the required dose of energy.

MTBC & MTBF of the Device

MTBC 7.09 years (device still operational, single LED failure)

MTBF 7.96 years (device not operational, multiple LED failure or control device failure)

Assumption:

- Ambient temperature 25°C

- 60 UPH
- Dose 1200 mJ/cm?

- ED Duty Cycle 30% (1 shift production)

- MTBC for all UV LED together including the controller and the touch display
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Conformity

Build according to IEC 204-1
CE label

Related Products from POWATEC
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Manual Wafer Vacuum Wafer Vacuum Wafer Wafer Frame

Mounter P-300 Mounter V-300H Mounter V-300 Magazine

Mounting of up to Mounting of up to Mounting of up to 300mm Wafer onto
300mm Wafer onto 300mm Wafer onto 300mm Wafer onto 300mm Film Frame, 13
300mm Film Frame 300mm Film Frame 300mm Film Frame or 25 slots

under thermal process
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