HORRFACENT BOm S 74
vol.4,Nol1,2011,pp.14-18

A
of

Fa vynarNb—4Z % fWic LTPS-TFT [AlS

DC-DC == > X—Z O H S E T Fr ik
KEFZE N BRI, R

Output Voltage Characteristics of a DC-DC Converter
Using Chopper Comparators for LTPS-TFT

by

Takahiko MIZUNO"!, Kazuya HAYASHIDA"' and Masahiro YOSHIDA "
(received on March 30, 2011 & accepted on August 31, 2011)

Abstract

Recently, the market for mobile electronic devices such as smart phones and PDAs (Personal Digital Assistance) has been
growing rapidly. The LCDs (Liquid Crystal Display), which are used by the mobile electric devices, are needed more compact
size and low cost. SoG (System on Glass) technology using LTPS-TFT (Low Temperature Poly Silicon Thin Film Transistor) is
useful technology in order to meet these demands. However, dispersion in the crystallization process leads to poor uniformity.
So the some circuits using LTPS-TFT such as an analog buffer, an OP amp. are not stable operations because of large device
mismatch dependence. To overcome this problem, we propose a DC-DC converter using chopper comparators and SoG
technology. The proposed DC-DC converter has small device mismatch dependence. To verify output voltage characteristics of
the proposed DC-DC Converter, the circuit analysis carried out by using the simulation program Smart-SPICE. As a result, the
maximum deviation rate of the output voltage of the proposed circuit is reduced 27.3[%] in comparison with the conventional

one. The power efficiency of the proposed circuit is improved 8.9[%] in comparison with that of the conventional one.
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Fig.1 LCD panel and driver circuits
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Table 1 Simulation Conditions

Power Supply Voltage Vpp +5[V]
Load Current /o7 10~100[uA]
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Number of Stages n 1
Reference Voltage Vigr +4[V]
Output Voltage Deviation Rate <3[%]
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Table 2 Device Parameter

n-ch TFT p-ch TFT Unit
Threshold
restio 135+40% | -1.60=30% | Vv
Voltage Vyy
Channel
- 4100 4~100 um
Width W
Channel 75 55
. . um
Length L
Gate Oxide 720 720 A
Thickness Tox
Mobilit
oty 214+30% | 104+20% | em¥V
Ho
O I LA B
82 - —O— : Proposed |

o -~ : Conventional -

> 8.1 —
§ | W |
79 —
7.8 [T N TR N T AN T S M
0 20 40 60 80 100

I our [llA]

Fig.7 Load Regulation Characteristics

A EI Loy (SR T 2 HI1EE Voyr DFE% Fig.7 12
IRY. Tour DA LT, $2EEIED Voyr 1T 8.02~
8.07[V], TERIEIED Vourld 7.99~8.02[VITH Y, £H
LOEKELFRFBEBLETHDVIZEHA L TWDHZ Enb
N5,

70 — —

60 —

50 —

40 |-

-O— : Proposed
30 —

Power Efficiency n [%]

- : Conventional .

20 —

020 40 60 80 100
I our [uA]

Fig.8 Power Efficiency

Tour \ZXF 3 D B2 n % Fig.8 127”9, Ioyr=100[uA]
DOW, $REEFEOEIINZ1T 70.1[%], HEKEIREOE 1%
1T 61.2[%] TH Y, HEREIFEIT L TIRERIE O E %)
RIL8I[ %A LLTWD Z &ENbns. Zhik, R
BAREETME ED DO ERILZ TR
O, HIERPIAEE T 2ENEMAH LN TED
ThD.

VOUT [V]

6.0
80u 85u 90u 95u
Time [s]
(a) Conventional Circuit
—. 8.0
.
=
S
=~ 7.0+
6.0 1
8(|)u 85|u 96u 9§u
Time [s]

(b) Proposed Circuit
Fig. 9 Output Voltage Characteristics



F 3 w83 VS — 4 % W7z LTPS-TFT [t} DC-DC 2 ¥ 23— & O E Rk

WIZ, FTEOIRX S DX ITxET 5 [EE O B ERHE % 5
T LlewicErsThvRBl L b v IaLb—va vk
1To7=. Ioyr =100[uA]E L, &I =2 b — 3 »d 100
[{T->7. Fig9icErThrnyIalb—yailks
M EERMEZ RS, Fig9 (a) £V, #ERRBED Vour
IEREEHEIE S[VIICH LT 5.7[V]~9.3[V]E EAHEDIE D
DEDEEERELZT, Vour DIRKIZHDE (F) 2
2300[mV] (28.8%) T -7=. Zh & ik LT, Fig9 (b)
WRT XD ICIRERIED Vour 1Ei%FHEIE 8[VIIZK LT
7.97[V]~8.12[VIE £ THDIE L > & DEENMI M
LNTWD. ZOEED Vour Dl KIEHLHSE (R) 1%
120[mV] (1.5%) &, TEREIRIZHSTEFAEDOILL D
ZCHTHHABIEDIT S DXL 273[% K L T\ 5.

O RE £ L O H D% Table3 1277,
Table.3 £V, #2ZEIFRIINER BRI A~ TEVERMED K
MBI FELCWND 2 ENbND.
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