HWwCcA7 CSC8801A

A. General description:

This timing controller is a synchronizing signal controlling CMOS array LSI for Mingstar
LCD module. It provides all the necessary control timing signals to the LCD source and
gate drivers. With external VCO as the master clock, the controller has built-in phase
locked loop system which can synchronize the master clock with the horizontal and
vertical Sync. signals from a classical TV system.

The applicable Mingstar TFT-LCD modules are SM261D series, MTL020DO01,
MTLO025D01, MTL040D01,MTL068D01, MTLO70WOL1.

B. Feature:

* Programmable resolution mode.

* Low Power Consumption.

* Single Supply : +5.0 Volts.

* 48 pins TQFP.

* Shift Clocks Signal for the Source Driver. (3 - Clock) v
* Line Inversion Driving Scheme.

* NTSC TV Standard System .

* Master Clock Frequency : 26 MHz max.

* Provides Timing Scan Signals for Left / Right and Up / Down Shift Control.
* Display Timing Range =49.6 s |
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C.Pin description:
Finno | Symbol | 11O Description Remark
1 MW O |Ineerter output
2 1MW I |Irvearter inpul
3 QEH O | Chrtpant analbde comrol skanal for Ssounce drivar
4 QEY O [Dulput anabls contral signal for sounce driver
5 TEST Moda 1
& TEST Mode 1
¥ GMND Ground
i THA O |Sample & hold sequence control signal for source driver
2 Al8 | |Resolution moda ssbkacling pin Miods 2
10 5TV O Gate driver slan pulse. whan
(11.UCC=H, 5TV is output pin of start pulse.
(2. UCC=L, 5TV is in high impedance slals.
1 5TW2 O Gate driver slan pulse. whan
(11.UCC=H, 5TV2 is in high imp=dance state.
(2. UCC=L, 5TV2 is output pin of start pulss,
12 WCC
13 STHL O |Source driver slarl pulse. when
(1].LRC=H. 5THL is in high impedance stals.
(2].LRC=L, STHL is aulpul pin of $lar pulss,
14 S5THR O |Source driver slarl pulse. when
(1].LRC=H. STHR is oulpul pin of slart pulss.
(2].LRC=L, STHR is in high impadancs stals.
15 MFD O |Megalive polarity phase detecior output.
18 CHY O | Gate driver shift chock,
17 CH1A O [Source driver shift clock &1
18 CH2A O |Source driver shift clock 42
19 CH3A O |Bource driver shift clock &3 |
20 TEST Hode 1
21 TE&ST Mt 1
22 R | Resalution mode sedecting pin 11 Mote 2
23 MO Graound
24 WG
23 LS00 O |Ineerted O30 signal output
28 Qs | [Master system clock imput. This input pin is connected
b0 thee gocharnal VOO ouipan for system cock tming &
synchronization o the TV sync. signals through the
phase locked loop block,
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Finno | Symbol | O Description Remark
2T VEY SO | O |Megalive polanty vertical sync. output
25 TEST Hote 1
GR | | Global resat. It should be connected to Wee in normal
operation. If connected to GAND, the contrdler is in reset stals.
30 WEYI I |Vedical synchronization signal input from the sync. separator of
a TV system. It should be a negative polarty.
31 LD 0 [ioverted DG signal outpat
32 GMD Ground
33 RC2 I |Resalution moda salecling pm il
34 HEY A0 0 |Megative polanty harzontal syne, output
a5 Caync I |Positive polarity composite syne. ingut,
& aMD Carend
3T LDC I |Up ¢ Down scan control pin
36 TEST Hote 1
30 LRC I |Left/! Right scan conirol pin.
40 LRA O [Inversd LRT signal autput.
4 TEST Mote 1
42 TEST Miode 1
43 NP I |1 should be pullsd o Ve in normal operation
44 PFRF 0 |Podarity altamating signal 1or Ve,
45 TEST
46 CR/O O |Compare pulse output.
47 CP1 I |Compare pulse input.
48 VCC

Matz 1 : All the test pins should ba alectrically openad
Maote 2 : Resalution setting :

FARE: RC1 RCZ Rasalutivon mode {WVxH) Appicable Mingslar LCD
L L H 220 X 528 MTLO20DM0

L H H 220 X 280 SM2610 serias

H L H 234 X 960

H H H 234 X 480 MTLOZ5001 , MTLO40D01
H L L 234 X 1152 MTLOGBDGT, MTLOTOWOT

This chip can drive different Mingstar's LCD according to the above table.
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D.DC characteristics
1. ARsGlule maximum rat ngs:
SYMBOL FARAMETER RATING UNITS
e Power supply 0.3 o 6.0 v
Vi Input woltage 0,3 10VC0 + 0.3 W
Woir Dutput wollags 0.3 1o WCC + 0.3 ¥
Trra Slorage bemperatune -4 o 125 o

2. Recommended oparaling conditions:

SYMBOL PARAMETER MIN TYP MaX UNITS
Ve Powsr supply 4.5 5.0 55 W
"."_-: Inpul vellages 0 - Ver ]
Teen Chperating tempsrature -20 - a5 "=
3.General DC characlaristics:
SYMBOL PARAMETER COMNDITIONS MIN | TYP | MAX | UNITS | Remark
lo Ingiiil lon cuirreenl o plall-ug or pull=gown =1 . 1 T
I Ingut high current no pull-up ar pull-down -1 i il
leg Trkstate leakage cument RTi] . 10 il
G Inguil cagacitanca - 3 - pF
Copr  |Duilpul capacilanca 3 - & pF
Wiy Input low wolkape GRS - - |G W
s Schmitt inout low vollaoe CROS - 1.76 - W Mods 1
Wiy Inguit high vallagea CICEE Ve - - W
Weps | Schimitt input high woltage ChOS - 12 - W Poie 1
Wi |Ouiput low voltsge ks sdmA - - 0.4 v
Wy Dot high vollacs lmg=ArTaly 3.5 . . W
Ry Ingut pull up/down ressisiance W= or - &0 - Kl
Vin=Vec

Note 1 The applicable pins are A18, OSCH, GR, VSYA, Csyne, CPIL

4. Currant consumplion for & wolls operating:

Syrmbal Parameter Condition | Min Typ Max LInit Loading
3 i1 7 i, SM2610 saries
5 B 11 M MTLO2000
hw Current Voo=5y 4 T 10 ma, MTLO2ED
consumption 4 T 10 ma&, MTLOAOD0
a8 13 18 ma&, 234 X 960 mode
2] 15 21 mé&, MTLOEEDT
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E. AC characteristics

1. Timing canditicn
[iy220 X 280 resolution mode
alnput signal charactarnistics

Parameter Symbol | Min. Typ. Max, Uit Remark
QS0 parniod trer 150 166 1863 e

Caync pariod i 61.5 635 65.5 U5

Csync pulse width bosvm 4 47 54 Hg

Csyne riging lirmes ey - . 300 =]

Caync faling time tieg - - 300 IS

WEY pulss width - i 3 5 lis

WEY rising time i - - Foo NS

WEY falling by - - Foo NS

Horipantal Bres par fiald 256 2625 266 lirna Mota 1

Mode 1; Please don't use odd harizontal lines to drive LCD panel for both odd and
evan fleld simultanaously.

b, Output signal charactansics

Paramater Symbaol | Min, Typ. M, Linit. Ramark
Rising tima f, - - 10 ns Hote 1
Falling tima & - - 10 ns Hiole 1
Chock high and low level orm - 3 - bose CE1A~CEIA
pulsa widih
Clock pubss duly cws 40 &0 B0 % CE1A-CEIA
A clack phase differencs Loz - lown /3 - e

Lo
2]

5TH ssiup tims | - Lowy 12 - ns
STH puilss widlh 1sTn . 1 . Lerw
HEYD pulsa widlh [P - 9 - lepy
CEH puise widih lagn . 2 . [
Sample & hold disabde tims ko - 16 - tepu
QEW pulss width fapy - 10 - tepu
CHV pulse width lows = 11 = Lzpn
CPO pariod ke - 1 - M
CPIC pulsa duly Lycr - 172 - iy
HEYD-0EH timing diference T - 5 - Lepn
HEYHO-CKY timing difference i3 - 4 - tepu
HEYO-0EY liming differance i 3 lepn
HEYI-CPD timing differance 1 - & - Lepn
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STV salup time lsuy 2 Leen
STV pulse width . | iy
WEYMO-5TV timing Tym1 14 - gy
difference(l DG="H")
WMEYH-5TV 2 timing fvsa ] - fy
differenceLI DC="L")
DEH-STV timing difference togs 2 ty
Moata 1: For all of the logie signals.
(01234 X 480 resclution mode,
a.lnput signal dharactanstics
Parameter Symbol | Min. Typ. Max. Unit. Remark
QS0 pariod - 94 104 114 s
Ceyne period iH 61.5 B3.5 &5.5 g
Cayne pulss width Eesmi 4 4.7 54 i5
Csyne rising tima e - 300 ns
Ceync falling tims bex - 300 ns
WEYT pusa widih by 1 3 B b4
WEY/ rising time I T ns
WEY falling by - T ns
Horizanlal lines per fiald 255 2625 266 limz Mide 1

WNote 1: Please don't use odd horizontal lines to drive LCD panel for both odd and
even field simultaneously,

b Qutput signal characteristics

Paramafer Symbol | Min, | Typ. Max. Linit, Remark
Rising time 3 - - 10 ns Mote 1
Falling time b . . 10 ns Mot 1
Clock high and low lewel form - 3 - Loepe: CH1A~CK3A
pulsa widih
Clock pulse duty Lewm 40 i &1 Yo CK1A-CK3A
3 dhock phase diffarance ko2 = b 12 ns

o

5TH setup time lsm - b (2 ns
ETH pulse width | - 1 - tepu
HSYID pulsa widih Ly - 15 lepn
DEH pulss width Roes - 3 - leeu
Sarmple & hold disable tims Brass - 27 tep
DEV pulse width Loev - 1% tcrn
CEY pulss width Lowe - 20 lepn
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P paricd lcp - 1 - iy
CPAD pulse dity bwce - 112 - 1
HEY/O-0EH timing differsnce b4 - 8 - tops
HSYIO-CEN timing diffarenca Iy torm
HEYO-0EN timing difference b leps
HESYIO-CRID timing ty . 10 . Lepei
difference
STV setup time bau - 3 - eps
STV pulss widih tery . 1 - by
VEYIO-STW timing byst - 149 - ks
differencs{ LIDC="H"]
VEYIOETVE timing ez . 13 . ty
differancs| LIDC="L")
CEH-5TV fiming difference toes - 2 - 1
Mote 1: For all of the logle signals.
(il ) 220 X 528 resolution mode
a.Inpul signal characlerislics
Paramaler Symbaol Min. Typ. Max. | Unit. Remark
QS period toze a5 04 103 s
Caync period s &1.5 63,5 855 g
Csync pulse width lesw 4 4.7 54 ug
Csync rising lime iz - - 300 ns
Gy Talling time lie - . 300 M
VEY 1 pulse width Ly 1 3 ] iy
VEY rizing time tw - - o0 ns
YSY 1 falling twr - - 700 ns
Haonzontal lines per field 256 2625 268 lin= HMote 1

Note 1: Please don't use odd honizontal ines to drive LCD panel for both odd and
evan field simultaneously

b Ot put slgn al characlarnstics

Parameter Symbol | Min. Typ- Maz. Umit. Remark

Rising lims L, - - 10 s Mals 1
Falling tima i = . 10 i Pdaba 1
Clock igh and ke el lepu . a . teme CRIA=-GRIA
puilss widlh
Clock pulse duty Lowsi 40 &0 Gl % CHIA-CHIA
30 clock phase diflarance Lias - Ligwa 13 . ns

T

tl::l‘l
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STH setup time fum - fepn (2 . ns
ETH pulse width Tamw - 1 - Lepn
HEY/0 pulse width by - 15 - bcen
OEH pulse width toes - g - Lepy
Sample & hold disable time fpis . 27 . Ece
OEV pulse width Lagy = 14 - Lepu
CKV pulse width bescy - 24 - Leen
CRIO pariod Lr = 1 - Ly
CPO pulss duty tace - 142 - by
HEY/D-0EH timing diffarence iy - d - boru
HEY0-CRY tming differance 1z . 7 . Eeen
HEYID-0EY timing difference 1z - 1 - Lery
HEY/IO-CR O timing differencs 1 - 12 - Leey
STV satup time beary - 4 - Lepy
STV pulsa width tsTy - 1 - "
WEYIO-5TW timing tys1 - 14 - by
differenceiUDC="H"

WEYIO-STV2 timing s - 19 - "
differencalLDC="L")

DEH-5TVW tliming diffarence lags - 2 - ¥

Miofe 1. EUI‘ all of the: logic signals.

(v ) 224 X 960 rescluticn mode.
a.lnput signal characteristics

Paramsater Symbaol Miin. Typ. Max. Unit. Remark

CECH period toee 47 52 T ns

Cosyme period i 61.5 635 655 S

Csym pulsa width Lesrn 4 4.7 5.4 1]

Ceymc rising time ter - - 300 ns

Ceync falling time By - - 300 ns

VEY! pulse widih busy i 3 5 1u

WEY rising time by - - o0 ns

WEYI falling Far - - FOO ns

Hurlmnt_al lines per fisld 256 2625 i 268 ling Mala 1
Mote 1: Please den't use odd horizontal lines to drive LCD panel for both odd and

evan field simultaneously.
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b.Outpul signal characleristics

Parameter Symbal | Min, Tvp. Max. Linit, Remark
Rising ims I; - - 10 ns Mata 1
Fallireg time t - - 10 ns Mok 1
Clock high and low level tern - A - Rosi CE1A-CK3A
pulse width
Clock pulse duty beam 4 50 G T CE1A~CHIA
3¢ clock phase difference teia - Lepn /3 - ns
teaa
tean
STH setup lime Tsum - topu /2 - ns
STH pulse width tery - 1 - Lpy
HSY/O pulse width Thisy . 30 . Lo
O EH pulse width Togm = 7 - fcrw
Sample & hold disabls time fnuss - Rd - Lopy
DEV pulse width tagw . 28 . L
CEY pulse width Leww - 40 . Lepn
CPIO period Lo - 1 - i
CPO pulse duty | — - 1’2 - 1
HSY/O=DEH timing y = 14 . Lepn
differancs
HEY O -CEV timing dilference by - 12 - Lpu
HEY/O-0EV timing difference iy - 4 - Lpy
HEYO-C PO timing By - 20 - Lpy
diffarencs
STV satup ime Tainw - & . L
STV pulss widlh sy - 1 - s
WEYIO-5TWV1 timing fwsi - 19 - g
differanceLUDC="H")
WEYID-ETVZ timing bvsz - 19 . b
diffarence{UDC="L")
CER-STV timing difference foes - 2 - 1

MNote 1: For all of the logic signals
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(v ] 234 X 1152 resoluticn mode.

a.lnput signal characteristics

Pararmvibir Symbol Min, Typ. Max, Unit, Remark
OSC pencd Losc 39 43 47 ns
Ceync pencd bt &1.5 63.5 685 i
Cgynic pulse width team 4 4.7 54 W
Ceync rising time Ee - - 300 ns
Csynic falling tima 1z - - 300 ns
WY pulss width by 1 3 ] i
WEY rising lime by - o0 ns
WS falling ™ - - oo ns
Horlzontal lnes per field 256 262.5 268 line Mote 1

Mate 1. Please don use aodd horizantal lines to drive LCD panel for beth odd and
even fiedd simultanaously,

b.Output signal characteristics

Parameter Symibod Min, Typ. Max, Linit, Remark
Rising time . - - 10 ns Mot 1
Falling fime i - - 10 ns Mode 1
Clock high and low ksl torn - 3 by CEI1A-CKIA
pultsa widih
Clock pulse duty tew 40 S0 &0 % CE18~CK3A,
2 clock phass differance e - lepn 13 ns
ke
e
E&TH setup fime Tgun - lopy 12 ns
STH pudsa widih tsrna - i - tern
HSY/O pulse width tusr - 36 teru
CIEH pulss width Laen - L] teen
Samplke & hold disable timea toass - G2 - tepn
OEV palse widih loey 40 fapy
CEV pulse width ok - 50 Leru
CPID pariod tep 1 e
CPIO pulse duty twacr - 112 tw
HSY/O-0EH timing difference iy - 18 teru
HEY/O-CEY timing difference ty - 14 teeu
HSYO-0EW timing diffarencs fy - 12 tern
HEY/O-CPAO timing difference ty - 26 teeu
STV salup time sy - a teen
STV pulse widlh lsTy - 1 - ta
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WEY IO-5TV timing tvs1 19 t
difference] IDC="H"}
WVSYIO-5TV2 timing bysa 19 tiq
difference] LIDC="L")
CIEH-5TY fiming difference (e 2 tw

Mode 1: For all aof the legic signals

2. Tirming diagram

Please refer to the attached drawing, from Fig.1 1o Fig.4-(b)
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G. Package information
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