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Design of Charge Pumping Circuit for LCD Driver IC

*Yong-Jung Kwon, Hak-Yun Kim, Sang-Jo Seo, and Ho-Yong Choi
Dept. of Semiconductor Engineering, ChungBuk National University

Abstract

This paper presents a design of a charge pumping
circuit for LCD Driver IC. The charge pumping
block, a VCIOUT
a DDVDH generating block, a
VGH/VGL generating block, and VCL generating

block. It generates various higher and lower voltage

circuit consists of a control

generating block,

than supply voltage using external control
Simulation results show that voltages of DDVDH,
VGH, VGL, and VCL satisfy the target voltage, and
the output DDVDH drives the output current 7mA.

input.

»AEHH.

TEANE AT dR A& Hahs
Display panel°] 7% 7] ¢t} LDIZFEH A4 3
Agor FEHoof gt 12y LDIS FHdd
S FEHERE LDIW dAAxshs
UE Ay HE77F G asith
2 =ioAe LD e
Pumping 3 2E& o] &3] AATI}.
pumping 3| 2= 9] F-Aofel] o3 theket
B3 A AEs st gs 7hssith

II. Charge Pumping 3] & A7)

9 re

+

;‘(_-]_o]—

B owEe A4 24T 02 ETRI SoCAIAEAlH
oM G IT SoC @441 FAAS) % IDECS] 21

575

E 1LDI® Charge Pumping 3=+ 19 13 o
VCIOUT AAEE, AdEE, AAYYFE
VCIOUT AAEFS 9% dddst VCIE wrot
VCIOUTS Aol Q17batar 4789 A& A
Eia=

VCI

VC<2.0>
BT<3:0>

-
N

o
Mg
o

|
ox 2 -

-}

=
o

o=

vClouT

aEEs

- = DDVDH Source
foscl | DDVDH Ma2= Driver
VGH
[VGL

DSTB
DC0<2:0;
DC1<2:0:
FOSC

[ Gate

fosc? Driver

e =

YCOML
generating
block

1% 1. Charge Pumping 32 E&5 %

[VCL

1. VCIOUT AP E=

Ak el 98 dsrel VCIOUTS AAdhs 3
Zoltt. 1w, 0.949, 0.891), 0.79¥§ ¢ VCIE A &l
71® gt VC<2:0>9] 3HES dse &85 A
gigh = Qv ol &= a9 29 2t

% 2. VCIOUT A 5%
2. A==

Charge Pumping ¥ 2¢] Deep standby mode &2
AojatiL Aol BeF Fee Aol Fmolh
28 AL % 948 FI945-FO0SCO)E 9
tutolrie] s 974 €] —er]r—’Fi e
DCO<2:0>, Dc1<2:0>94 3H1§ <] 3l
4= AGA R F

s
£ 1o ﬁrﬂi%% =Y

_,_

2

A<
24 &

A



2008 4= CHEHMAIS S5

stASest=ns M31d M1z

LDIE= AF&3lA] %S u Deep standby mode® =
017} Oscillator® 7131 WH 119 TFL Adsinz
AL E  #F2AZItE Deep standby  modeol A
Charge Pumping 3]=+ DSTB A1z 9]a] power
enable bit2 off A7) olo] whe} 7} 2=
AANZIBRE A8 ARE FAAZITH

[e]
s A

¥4 H= =A DDVDH A4 E%E, VGH/VGL

AREE VCL AR EFOE Yozt 4 AAES

L 29x AR HAIEE FAHCY. BT<30>

of wl ~9A A3 ReA 29A] AL E YA

star HF 32N oI, ¢2 S ol wa} éﬁ 27} &2

sto] ASRAIE AGe F - el o8 F 19 22 A

olo] AjAJ = U},

(1) DDVDH A4 &% Source Driverolls] F4% grayscale
Ags s + d=5 Ay DDVDH A4
(DDVDH = 45V ~ 6V)
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9] turn-on At VGH, turn-off A<+ VGL AA
(VGH = 10V ~ 15V, VGL = -45V ~ -125V)

(3) VCL AREE: AWd wo] wat FFd
VCOMH¢} VCOMLE nthZ FH3aHA =Hed o
% VCOML9| Ao A== A VCL A4
(VCL = -19V ~ -3V)

¥ 1. BTH A% 9%
BT<3:0> DDVDH VCL VGH VGL

O

BTO VCIOUT5
BT1 VCIOUTx6 | ~VCIOUTx4
BT2 “VCIOUT=3
BT3 VCIOUT5
VCIOUTx2
BT4 CIOUT VCIOUTx5 | ~VCIOUTx4
BT5 “VCIOUT=3
=
BTG VCIOUTx4 |V ClouT
BT7 VEOUT ~VCIOUT=3
BTS “VCIOUT=7
BT9 VCIOUTx9 | ~VCIOUT6
BTI10 ~VCIOUT~4
BT11 “VCIOUT=7
7 T
BT12 VeouT-3 VCIOUT=7 | ~VCIOUT6
BTI13 ~VCIOUTx4
BT14 [ -vaourse
BTI5 VEIOUT6 4 500

1Y 32 DDVDH AA4EES HoFth. DDVDH
AL A~z Ao]3] R A nonoverlapping A%
a, b oc d e f g& A4t ol wet VCIOUTY 2
v, 3ufe] AE EF¥ech 2uje] VCIOUT AJA ¥4 &
Ol A =912 a, e7t A AFHAE  Cllel
VCIOUT®] =i 02014 =92 d, h7t dA=

ofef 4]z} o] 2u)e] VCIOUT®] &3 drt}.
(DDVDH— VCIOUT) « Cy, VCIOUT » Cy; (1)
DDVDH = 2« VCIOUT (2)

=
a 2
fost_| ] gl " Loovem
BT<3:03) c > a b c
29N Ld c11 —ci2
mE
£
die \f\g
HY9=

19 3. DDVDH A4 &=

. AlEdeld 2d¥

OgolA A3 Charge Pumping 3] 2] thalo]
Magnachip 0.35um &3 & ©]&3lo] EMA2E
o2 HAAE Al HsimE AF&3te] A4t 2.8V,
A& F 95 300kHzo] Z31eIA AEHIHE F3

Atk 29 49 % 2+ FebdF SmA, BT7 & o A
EYold ARE HAFT 7 EgAgtel HxH el
3l 04%~3.6%2 225 7HHS & 5 Ak =g
90% =2A|zto] HU 3.08msE =X (4dmso|u])o] wHE
S #0184 AUt 17 5% grayscale H 9 A4
o] reference A¥ o2 A-8¥ = DDVDHe®| ¥-3to] w
2 TE5ES 243 432 TmA 7HA 5Veliel oA
H Aol E9ES B 5 Ak

lload

DDVDH

VGH o f/_/f

VGL

veL “,

13 4. Charge Pumpmg §]i°ﬂ 3k Al EgolA 7234

X 2. A EYoA AR

=2 2R A [AEHIA At (23 %)| 90% =EAIH

DDVDH 5.6V 546V (2.5) 1.14ms
VGH 11.2V 10.80V (3.6) 2.71ms
VGL -84V -8.24V (1.9) 3.08ms
VCL -2.8V -2.79V (0.4) 2.16ms
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[1] J. G. Lee et al., "An Opportunistic Source Line Driving
Scheme for Low Power Mobile TFT-LCD Driver IC)”
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