Thin Film Measurement solution

’ . Software, sensors, custom development
emlconSOft’In and integration

OLED Metrology.

OLED structure is used in many applications from TV screen to cell phones. A
typical OLED structure includes three thin organic layers sandwiched between
electrodes: HTL(Hole-transport layer), EML (electron-mobility) or hole blocking layer
and ETL (electron transport layer)
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Fig. 1 Schematic structure of the OLED

The metrology of the thin films that make up the OLED structure is of critical
importance. MProbe UV Vis and MProbe UVVis-MSP offer an inexpensive, robust, non-
contact metrology. Both thickness and optical constants of the materials can be measured.

MProbe UV Vis allows measurement of the blanket (unpatterned) samples and
MProbe UV Vis-MSP enables measurement on the pixel level using very small spot size.
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I. Measurement examples
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Fig.2 Measurement of the ITO (transparent conductive oxide) on glass — both thickness
and optical constants are determined using parameterized ITO model.
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Fig.3 Measurement of the HTL layer on ITO — both ITO and HTL thicknesses are

measured.
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Fig. 4. Measurement of the EML layer on ITO — both ITO and EML thicknesses are

measured.
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Fig. 5. Measurement of the ETL layer on ITO — both ITO and ETL thicknesses are

measured.
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Fig. 6. Measurement of the LiF layer on ITO — both ITO and LiF thicknesses are
measured.

I1. Alg3 and NPD measurement examples

One of the promising implementations of the OLED uses NPD and Alq3 polymer
materials. Both of these materials have an interesting electronics structure and optical
properties depend on the preparation conditions. So, it is becoming especially important
to measure optical constants dispersion along with the thickness.

Fig. 7 OLED structure suing Alq3 and NPD
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Fig. 8 Measurement of the Alg3 layer (17nm) on glass. Both thickness and optical
constants are determined
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Fig. 9 Optical constants (n&k) of the Alq3 are determined from the measurement.
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Fig. 10 Measurement of the NPD material on glass: thickness and optical constants are

determined

83 Pine Hill Rd. Southborough, MA 01772
Phone +1.617.388.6832 Fax. +1.508.858.5473

email: info@semiconsoft.com http://www.semiconsoft.com



mailto:info@semiconsoft.com

T¢ Layer View Dialog

View  Privtjsave

3 Anisotropy

Material Library.
(AI0.0)G31000.5 In(0.S)P.dat
(AI0.1)G30.9))0.5 In(0.S)P.dat
(20.3)5o0.7))0.5 In(0 S)P.dat
{AIL0.E)Ga(04))0.5 In(0.S)P.dat
(AI0.7)G5(0.300.5 In(0.5)P.dat
(AI(1.0)G30.000.5 In(0 S)P.dat
TOPISPRL chy

4H_SiC

7059.dat
AIN_f1_S000kest.chy

API dat

AQUATAR.chy

ARCHS

AR50

ARCHZ. det

ARCHEOOser chy

ARLAO0.chy

K211 _exp.chy
AZ111_nen_expuchy

D]

NBP.cpe | Profile |,

Dispersion Spectrum

[«

2400
2300 a.s00
2200

0800
2100
2000 o700
= 1000 =
o 5
2 1200 000
S 1700 5
= 0500 2
& 1s00 “
1,500 0.400
1.400.
1,300 0300
1200
0.200
1,100
260 EQ £ E 50 70 00 Wavelzngth, nm
| ——NBP cpe(N)
Makerial | Profie |
Lay Material: NBP.cps -
Parameter | Vaues | Calculate Show ]
Min.Wavelength 200.0
Max. Wavelength 9000 E
TaErarD Nurm. Wavele 200
Waveleagth Unit
Optical Unit
Num. Oscillators
Show [¥/ Calc. WWTerm 218 jm] —
As 050150 |
Order Search Eo 330104 0O C
o 034585 u —
B 043715 [}
Do E
Material definition | Displayed OC

Fig. 11 Optical constants of the NPD material determined from the measurement.
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