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T 2.1: LTPS TFT¢} a-Si TFT £4] B

LTPS TFT a-Si TFT

Mobility 50~200 0.5~1

Type of TFT PMOS and NMOS NMOS

TFT uniformity Worse Better

Numbers of Process 9mask ~ 10mask 4mask ~ 5Smask
Cost (array only) High Low
Cost (module) Low (Built-in Driver) High (External Driver)

Equipment Investment High Low
Yield Low High

Overall cost

Cheaper in small size panel

Lower cost in large size panel

Output Current Stability

High

Low

OLED degradation

Not sensitive

Sensitive
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19 2.5: LTPS TFT 24 A5 2 <15t 1 frame =912] 3] & H3}

2.1.2 H|3ZE 48HE 9 A TFT

H] A 2] A5}HE HEE A (Amorphous Oxide Semiconductor, AOS) TFT2] Off Y+
d A= LTPS TFTo| Hlsf ¢ At. fifshH TFT 7} off el Aef o 4= TFT
O] Alo|E M=ol 51917t 7FsliA| AL o] = Qlsf M=ol Flojfdo] BAYSto] A
AN A2 FAT 2H AL AL Fee2 58 4 9] PRl
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B} QI Tt [[14] 1%@5— LTPS TFT, a-Siv} IGZO TFT2] On, Off A&E 1}l
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31 TFT 9 Qe 72 9 57

3.1.1 TFTO 2z 9 5%

TFTE WA S, Ad9s, d=52 45 A0l ot et 428 2=
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(a) Staggered (b) Coplanar

(c) Inverted staggered

B semiconductor
[ ]insulator
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Staggered L X+= A|0|E T35 AA/E|)IF0] FIEA S-S Atolof] &2
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85 |V <Vyy(sar)

TFTQ] % Q5t EA ntetu]g % & thE 5= subthreshold swing(SS)o]tt. o] =
Violst FHoNA 1y B 108] S7HAZ17] 917t Vo HStEC 2 SSE Fall EqHA]
2E0] 2914 B4E o 4 9leh SSB ok S4e thet gk

OVgy

85 = d(logLys)

3.5)

312 IHEHFZ Y FF
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out 1

2 Aol Aa A5 B HHo] e Aske] poly-si TFTS] A&}
Ol'5 k& IGZO TFTY] A &3} o]-5 9] 1082kl 715t A2 X1 8ottt
u}a} 4] IGZO TFTS] WE poly-si TFTS] W 108]2 27 AA5lo] B 682
2|15} shgict.

3.2 AF

a9 hybrid CMOS 3|2 2] |2} A& HojZEtt. p-type2] LTPS TFT
= top-gate co-planar F+Z 2 A|ZtE] 2131, n-type?] IGZO TFT+= bottom gate2]
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G2 7)o Si0,2} SiN, 2 FAH bufferZ 2 a-SigterS PECVDZ dAJH &

ELAZ o] 83 2452 119stsirt. 4 5H2 5ol poly-Si& @451k Photo-

=
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Abstract

Study on Digital Integrated Circuits for
AMOLED Display Using Poly-Si TFTs

and
IGZ0O TFTs

KIM Kwang Min
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

In this paper, hybrid complementary metal oxide semiconductor (CMOS) digital cir-
cuits composed of p-type low-temperature poly-crystalline silicon (LTPS) thin-film
transistor (TFT) using excimer laser annealing(ELA) of amorphous Si and n-type
amorphous indium-gallium-zinc oxide (a-IGZO) TFT are reported. The inverter ex-
hibits a full swing output and a large noise margin. The ring oscillator exhibits
150us oscillation frequency. With these hybrid TFT circuit components, more power-
efficient CMOS digital circuits for active-matrix organic light emitting diode display

can be implemented.

Keywords : AMOLED, Poly-Si TFT, IGZO TFT, Inverter, Ring Oscillator, Shift

Register
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