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Read details in September 2022 issue of
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sid.onlinelibrary.wiley.com/doi/10.1002/msid.1342
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Lee and Nathan, “Conduction Threshold in
Accumulation-Mode InGaZnO Thin Film Transistors”,
Nature Scientific Reports, 6-22567, Electrical
Engineering Division, Department of Engineering,
University of Cambridge, 2 March 2016.
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J. Robertson, “High dielectric constant

oxides,” The European Physical Journal
Applied Physics, vol. 28, no. 3, pp. 265—
291, Dec. 2004.
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TFT Technology Comparison
SHARP SHARP LG Display Samstng CEC Panda n @
Performance Symbol LTPS TFT  “IGZO 7" TFT  IGZO TFT 1626 it 1GZO TFT Units
Spechiaton | °¥ Py adfeim e QA SMa TTGATT oo
/7.5pm) /7.5pm) /10um) 2.6/4pm) /6um) 9.0/9.0um)
Threshold Voltage V(TH) 1.5 1.0 0 0.75 0 0 ‘ 0 Volts
Drain-Source Current I(DS)
V(GS) = 1V
V(DS) = 0.1V 0.1 0.1 0.5 0.01 0.5 UAmMps
V(GS) = 5V
V(DS) = 3V 75 100 HAmMps
V(GS) = 20V
V(DS) = 10V 450 450 20 50 20 HAmMps
Field! _Effect Electron U(FE) V(GS) = V(TH) 90 40 8 13 75 100 cm2V-s
Mobility
On-Off Current Ratio I(ON)//I(OFF) V(ON) = V(TH)
V(OFF) = OV 106 >109 >109 >109 >10°
Subthreshold Swing SS 0.3 0.1 0.1 0.1 V/dec
Operating Stress NBTS
-152V(GS)=+15V (7200 sec (7200 sec
-10V Stress V(DS) = 0.1V 80°C) 80°C) Volts
-0.25 -0.25
-152V(GS)=+15V (3600 sec (7200 sec (7200 sec
-20V Stress V(DS) = 0.1V 60°C) 80°C) 80°C) Volts
-0.75 -0.5 -0.5
-15>2V(GS)=+15V (3600 sec, (3600 sec, (3600 sec, (7200 sec, (7200 sec (7200 sec
-30V Stress V(DS) = 0.1V 60°C) 60°C) 60°C) 60°C) 80°C) 80°C) Volts
-0.4 -0.4 -0.1 -0.4 -0.5 -0.5
PBTS
-152V(GS)=+15V (7200 sec (7200 sec
10V Stress V(DS) = 0.1V 80°C) 80°C) Volts
0.25 0.25
-152V(GS)=+15V (3600 sec (7200 sec (7200 sec
20V Stress V(DS) = 0.1V 60°C) 80°C) 80°C) Volts
0.5 0.5 0.5
-152V(GS)=+15V (3600 sec, (3600 sec, (7200 sec, (7200 sec (7200 sec
30V Stress V(DS) = 0.1V 60°C) 60°C) 60°C) 80°C) 80°C) Volts
0.8 0.4 0.4 1.7 0.5

Sharp LTPS, IGZO 7 TFT data from “Development of High Quality IGZO-TFT with Same On-Current as LTPS”, 2020
Society for Information Display International Symposium Digest of Technical Papers, September 2020.

Samsung Display data from “High Mobility Oxide Thin-film Transistors for AMOLED Displays”, 2022 Society for
Information Display Technical Symposium, May 2022.
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AMTFT AMHET

US11183585 US11069799

TW201942979 US10672898

CN1119119302 CN109564892

KR20200130466 KR20190018008

JP2021520060 TWI678738
JP2019525461

Semiconductor

Smoothness

US2021053815

TW2021110137212

PCT/US2021053815

Amorphous Metal

Top Emission

OLED

US202263311783P

Contrallab Increment

$1 thickness Yes Snm increments
102 Yes L25% increments
1102 Yes .25% increments.
11 thickness Yeos Sam incramants
CsL02 Yes 125% increments
ESL thicaess Yes 2nm increments
$1 pressure Yes Q.2 mTorr
Pest pracessing anneal temp Yes 1 degree
Process aracessing amneal time Yes 1 mimte
Stress witage

Coefficent

Min

AMIM
US8436337
US8822978

AMNR
USQ099230
JP6212125
CN10526461
TWI532063
KR20150084879

AMNR-X
US10438841
US10777448
US10971392
US10937687
TWI669782
JP6692439
CN108352358
KR102147141

Max Chosen valu

Lot_Waler_Device_ID

—— AMX0042901A0037148€_2

== AMXO042901A0037248C 1
AMXU042907A00321420 1

—— AMXO04290TADDS 17486 1

— Simulatec-01-9/¢

Lot Wafer ID
AMXOT4250°

A #ERAITCAD
HEERR
DO 10 20 20 20 50 60 70 80 30
vds (V)

“211” AMNR+AMTFT
US2021037065
TW2021110121473
W02021252934

AMNR-based Circuits
US201862776931
US20220028345
TW202029172
CN113272884
KR20210090272
W02020118268

AMNR-IPS
US10234734
TWIB39875
JP2018524642
KR20180025988
CN107924094

Granted
In Prosecution

SEUSTERE

Imaacton  Impactan  Impastan  Impact on Impactan  Impacton Impastea  Impacton
mobllity vth PaTS NBTS maobl ity Vth PBTS N3TS

Regression stats Regression stats

available to customers

Achieved 569 0.1 07 -1.0
Target | 0 0 0|
Difterance -01 -0.7 -1.0
Amount devieticn oulside 1 0.1 0.7 1o
Outsice 1 00 00 00
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