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I B 1555 T LCD 2% 7 iz i F5 b Az B I A 22K
1-2 = b
LCD #idk  (LCM)
1-3 B
595192
2. FEASE
(1) &AL 2.8"TFT, Transmissive,Normally white ,6 o’clock
(2) BortiE:  65/262K
(3) Hefsl:  WHITE LED
3. HUMRAE
IiH Ak L)
AME RS 50.00(L) x 98.7(W) x 4.25(T) mm
CIEESC 432(L) x 57.6(W) mm
Y NLE 240RGB x320 Dots
IR 240 x3 x320 Dots
B G 60 (L) x 180(W) um
SRy COG+FPC+BL+TP
HoLRM WHTIE LED —
o i€ g
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5. BAEX

PIN NO. FUNCTION DESCRIPTIONS SYMBOL

1 DATA BUSO DBO

2 DATABUS1 DB1

3 DATABUS2 DB2

4 DATABUS3 DB3

5 GROUND GND1

6 CORRESPONDING LOW_VOLTAGE OPERATION VCC1

7 Chip select signal. 0: chip can be accessed; ICS

8 Command/display Data Selection RS

9 180 system : serves as a write sighal and writes data at the rising edge. IWR
10 180 system: Serves as a read signal and reads data at the low level. IRD
1 SELECT 180 SYSTEM INTERFACE PIN IMO
12 T/P INTERFACE FOR X+ X+
13 T/P INTERFACE FOR Y+ Y+
14 T/P INTERFACE FOR X- X-
15 T/P INTERFACE FOR Y- Y-

16 B/L POWER PIN FOR LED_A LED_A
17 B/L POWER PIN FOR LED K1 LED K1
18 B/L POWER PIN FOR LED K2 LED K2
19 B/IL POWER PIN FOR LED_K3 LED_K3
20 B/L POWER PIN FOR LED_K4 LED K4
21 SELECT C86 SYSTEM INTERFACE PIN IM3
22 DATABUS4 DB4
23 DATABUS8 DB10
24 DATA BUS9 DB11
25 DATABUS10 DB12
26 DATA BUS11 DB13
27 DATABUS12 DB14
28 DATABUS13 DB15
29 DATABUS14 DB16
30 DATA BUS15 DB17
31 RESET PIN /RESET
32 INTERNAL REFERANCE VOLTAGE VCI
33 INTERFACE I/0O OPERATION VCC2
34 GROUND GND
35 DATA BUS5 DB5
36 DATA BUS6 DB6
37 DATABUS7 DB7
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240 RGB * 320 DOTS
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6. A B
GND %34 GND X+ 12
CS 1 CS Y+ T/P
RS 8 RS X- i: CONTROL
WR 2 WR Y-
RD 9 RD
D15~DO IR DS DI15~DO LppA | 16
RESET .| RESET  rpk1 L7
MO LEDK2 |18 B/L
CONTROL
M M3 LEDK3| !
vcet]=*t— ycc1  LEDK4
MCU %L Vel
vecal =t veez ,CM
M3 IMO MODE
L L 180 system DBO0~15 16-bit parallel
L H 180 system DBO~7 8-bit parallel (connect unused pings to gnd)
H L M68 system DBO0~15 16-bit parallel
H H M68 system DBO0~7 8-bit parallel (connect unused pings to gnd)
7. DhREAER]
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8. O

180 18~/16-bit System Bus Interface Timing
(a) Write to register
ncs |
rs T ]
nRD
PR | ]
DB[17:0] W Wirits register tindex” W Wrie register “gat”

(b) Read from register

ncs |

S

nRD L
nWR L

DB[17:0] W writs regisser tindex”

80 9-/8-bit Sysfem Bus Infterface Timing

(a) Write to register

ncs | —
RS ]

nRD

nWR L | L | L | —

DE[17:10] X “oom” W wiie cegister e W e I X

(b) Read from register

ncs |
R ] |

nRD

nWR [ ]

DB[17:10] X “aon-
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9. ERrF
Reset Timing Characteristics (VCC=1.8~3.3V, IOVCC=1.65~3.3V)
ltem Symbol | Unit Min. Typ. Max.
Reset low-level width tres ms 1 - -
Reset rise time tmEs us - 10

LIF.ED

nRESET

o
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10. B/ &R

Display Off Flow

SstEQ =0

|

Display OFF

GOMN =1
OTE =1
D[1:0] =10

:

Wait for 2 frames
or more

I

Display OFF

GON =1
DTE=0
D[1:0] =10

!

Wait for 2 frames
ar more

I

Display OFF

GON =0
DTE =0

D[1:0] = Q0

:

Display Supply Off

SAP[2:0] = 000

AP[2:0] = 000
PON =0
VCOMG=0

}
(“oemevor )

Display On Flow

(F’cwer Settin gw

v

Set SAP[2:0]

v

Display On

GOMN =0
OTE=0
D0 =01

v

Wait for 2 frames
or more

|

Display On

GON =1
OTE=0
O[1:0] = 01

:

Display On

GON =1
OTE=0
O[1:0] = 11

|

Wait for 2 frames
or more

|

Display On

GON =1
DTE =1
D0 =11

:

( Display ON )
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1. ]/EeR
No. | Registers Hame R"l';'_H!i- 15 (KEY [k} mF o 1a b 1. or_ | D& ] [ LK} (IF] o1 -
IR _| Incie Ragedar won = s s - - = . - nr__| i 105 103 {[n:x] 102 o1 1
SR | Satus Raad RO L7 L& LS L4 L3 L2 L1 Lo 1] 0 a 1} 1] 0 0 0
00h| Criver Code Read R 1 1 1] | a " | L] 1] 1 1 a a ¥ 1 ¥
00h| Star Csciltabion Wl - - . . = - . . - . - - = - - S0
01h| Deresr g Condend 1 Wl [ 1] 1] 1] 1] S8 1] 55 1] 1] 1] a [1] [ 1] 0
02h| LED Dwiving Conirol Wi o 0 a a [1] o BCO ECR [i] o a a a i o o
03h]| Eniry Modn Wl TRI aFM 1] BER 1] DAGHE AT 1] 1] I i W AN 0 ] 0
[dh| Reaow Control Wil 1] 1] a 1] 1] 1, ROV RV [ a RCHI RCHD [1] 1] R5S1 AR50
OFh) Dhagliay Cerdesl 1 Wil 0 1] FTOET | PTOED 1] I HASEE L] [ a G0N OTE Cl [ o (X
08h| Cwplay Corrod & Wi v o a a FP3 FP2 FP1 FF 1] ¢ ] Q EP3 Gl ] Fla
rah | Desgiay Cordemd 3 Wl 1. 1] a a [1] FT5d FT51 PT50 [ 1] FTG1 P 1S3 5T ISCT | SO
A Dhseniony Carviend 4 Wl 1] 1] a 1] 1] 1] 1] 1] 1] 1] 1] a FRMARKDE | FML? FRAIT FRD
0 RGE Drplay Interdacs Conirod 1 Wl EMC2 [EMCT| ENCD 0 1] o o i 1] [\ D1 L0 1] 0 RIM1 RIMD
OO Frarme Maker Posion Wi 0 1] a a a 0 o FMFS || FMPT | FMPS | FMPS | FMPS FMP3 FMPZ | FMP1 FMPD
OFhl RGE Dmplay Inlafacs Cantend 2 w1 [ 1] a 1] i 1. 1] ] il a ] R, HER il 154 EFL
10h| Power Conirol 1 W ¥ 1] 0 AP AT} BT2 BT BT APE | AP2 AP AR a OETH e Nl
1| Fower Condol F Wl 0O 1] 1] a [1] D13 11 (b, 1] 1] | Dog | | [1] Wk W1 VD
12h| Powar Comtenl 1 Wl [ 1] 1] 1] 1] 1] 1] VEMH 1] 1] 1] POM WHH ViRH ViH1 VidH
13h] Power Conirpl 4 Wi i 1] a WO | WOV | w2 | vDvl | VEND [i] 1 i) a 1] i 0 i
20h| Horzontal GRAM Address Set Wi 0 0 o a L] 0 a 0 ADT ADG A5 ACd ADS ADZ Al ADD
21h| Vitical GRAM Address St w1 0 0 0 a 1] 0 a AD1E ADMS | AD14 | ADH3 | ADAZ AD1 ADAD ADG | ADA
22h| Yerite Diata o GRAM w1 FeAM write data [WDNT-00 / read data (RONT-0) bels e translerned v dfferenl dina bus nes scoordirg o the seleced inlefaces
#h| Power Corol 7 Wl ¥ 1] a 0 i [\ [\ ] [i] [V a WOME | WOM3 WCME | WVCMT | WCMD
30h| Garea Control 1 W a 1] 1] a 0 HPI[A | KP1] | KR L] 1] a 0 a KPO[2) | WPOJ] | WPOpD
3h| Gamma Conirol 2 W a a 1] a " HPYA | KPNI] | KPR 1] [1] a il a KPR[3) | KP1] | WPZ
1#h| Gamma Contol 3 Wl a a ] a 0 WFsa] | kPR | el [ a i 0 a KPAET) | WP | KP4O)
A5h)] Gamens Confenl 4 Wl 1] ] 1] 1] 1] RPN | HFE | P il [1] 1] 1] [1] R | HP HE)
36h| Gamma Conirol § W a a 1] YRPIEE | VRP[M | VRPI[R] | VRPI1) | VRPIH 1] [1] 0 |vRPO4]| VRPOD [ VRPOER] [ VRPO(T] | VRPOID]
37h| Gamma Gontol & Wl a a ] a 0 MM | KN | EmD [ a 0 i a KMIEE] | KNOJY | K]
38h)| Gamens Contenl T Wl 1] ] 1] 1] 1] KM | KM | KA il [1] 1] 1] [1] LT I LT EX]
J0h) Ganvna Conteol 2 Wl 1] 5] 1] 1] I FMELE] | HMET) | KMED L] [1] 1] 1] [1] HHEE | HRA EXAT)
I Garmma Conteod 5 Wl 1] o o 1] 1] BRI | RMTE] | RN 1] a o 1] a RN RRO{T] RHO] |
0N Gamma Contend 10 w1 a ] 0 | vRna) | vesps [ viegg | vesopg [vengo] o a 0 |venop]| vRnop) | v | vesopng | vemoog
No. | Registers Name RIW RS 05 | 044 D43 | D42 [ 041 | D10 | DF 1] 07 | D& 15] 04 03 02 | o 1]
30h| Gamma Contral 10 Wt 0|1 0 |VRMAM][ VRN | VRN [VRNI[TVANAD) O i 0| VRNDH] | VRN | VRM[Z]| VRNO[) [ VRNDT)
3l | Horizonial Address Start Postion | W | 1 1|1 i i 0 i 0 0 | HSAT | HSAG | HSAS | HSA4 | HSAI | HSA2 | HSAT | HSAD
3h| Horizontal Address End Positon | W | 1 0 0 0 I] 0 0 0 0 | HEAT | HEAR | HEAT | HEAE | HEAY | HEAD | HEA! | HEAD
32h| Vertical Address Starnt Postion | W |1 0 0 0 0 0 0 0 | VSAB | VEAT | VSAG | VSAE | VEA4 | VA | VEAD | VEAY | VEAD
33h| Vertical Address End Positon [ W | 1 0 0 0 0 0 0 0 | VEAB | VEAT | VEAG | VEAG | VEA4 | VEAY | VEAD | VEA! | VEAD
Bl | Driver Output Confrol 2 Wt G5 | 0 | NS | NL& | WLI | NLZ | WLt [ WL 0 0 | 5CNG | SCh4 | SCMI | SCNZ | SCW1 [ SCND
fih| Base Image Display Contro Wt 0 0 0 0 i 0 I 0 0 0 0 i i NOL | VLE | REV
BiAh| Verfical Scrall Contro Wt 1 |10 0 0 f 0 0 VLB | VLT | WL | Ve | i YL W2 | WLt | WL
|§[Ih Partial Image | Display Posdion | W |1 1 [0 0 i 0 0 0 | PTOPOA [PTORT |PTOROG | PTOPOS | PTOPD4 | PTOPCY | FTOPDZ | PTOPOT | FTOPOO
§1h| Partial Image 1 Area (Start Line) | W | 0|0 0 0 i 0 0 |PTEAQR [PTSADT |PTSADG | FT3AQS | PTSAM4 | PT3A03 [PTSADZ | PTSAM | PTSADD
|32h Partial Image | Area (End Lng) | W |1 0|0 0 0 I] 0 [ |PTEAQS [PTEAQT |PTEADG | PTEAQS | PTEAN | PTEADY |PTEADZ | PTEADT | PTEADD
|B$h Fartial Image 2 Display Posdion | W |1 0|10 0 0 I] 0 0 |PTOP18 [PTOR1T |PTDP1G| PTOR1S | PTOPY4 | PTOPY3 |PTOP12| PTOR1T |PTORO
|B¢h Partial Image 2 Area (Start Line) | W |1 0|0 0 ! I] 0 0 |PTEA1S[PTSAIT |PTSATE | PTSA1S | PTSAM | PT3AIY |PTSA1Z| PTSAIT |PTSAND
|Bﬁh Fartial Image 2 &rea (End Lng) | W |1 1 |0 0 0 [ 0 [ |PTEANG [PTEAIT |PTEATE| FTEALS | PTEAN | PTEAI |PTEATZ| PTEAIT | PTEATD
|E|]h Panel Interfacs Control 1 W1 0 0 0 0 0 0 OVt omof 1 0 0 0 RTNI3 | RTMIZ | RTNIT | RTNID
|52h Panel Interfacs Contro! 2 Wt 0 0 0 0 0 | NOWZ) NOWH| WOWI) 0 0 0 0 0 0 0 0
|B3h Panel Interfacs Contro! 3 Wt 0 0 0 [ 0 0 0 0 [ [ 0 0 0 MCPIZ | MCPIT | MCPID
|55h Panel Interfacs Contro! 4 Wt 0 0 0 [ 0 0 [ OWet]ONEDf 0 (| RTNES | RTWE4 | RTNE3 | RTNEZ | RTNET | RTNED
|5Th Panel Interfacz Contro! § Wi 0 0 0 [ | NOWES| NOWEZ] NOWET| NOWED] 1 I] 0 0 0 0 0 0
|53h Fanel Interfacz Contro! Wi 0 0 0 0 0 0 0 0 I] I] 0 0 0 | MCPEZ| MCPET | MCPEQ
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12. DDRAM Wit
GRAM address map table of S5=0, BGR=0
§5=0,BGR=0 | §1..83 | S4..86 | §7..89 | §10...812 §517...8519 | §520...8522 | $523...8525 | §526...8720
GS=0 | GS=1 | DB17..0 | DB17..0 | DB17..0 | DBI7..0 DB17..0 DB17..0 DB17..0 DB17..0
G1 | G320 | “0000OK" | *00001h™ | “00002h" | “00003h" ‘000ECh" | °“DOOEDh | °OOOEEh" | “DOOEFK
G2 | G319 | “00100R" | “00101h" | “00102h° | “00103h" ‘001ECh" | “ODIEDK | °OO1EER" | “DDIEFK
G3 | G318 | “00200K" | “00201h" | “00202h° | “00203h" ‘002ECh" | “D02EDN | °002EER" | “002EFK
G4 | G317 | “00300K" | *00301h" | “00302h" | “00303h" ‘003ECh" | °D03EDM | °003EEh" | “003EFK
G5 | G316 | “00D400R" | “00401h" | “00402h° | “00403h" ‘004ECh" | “DD4EDN | °OOMEER" | “DD4EFK
G6 | G315 | “00500R" | “00501h" | “00502h° | “00503h" ‘00SECh" | “D05EDh | °00SEER" | “00SEFK
G7 | G314 | “00600K" | *00601h™ | “00602n" | “00603h" ‘00BECh" | °DOGEDh | °DOGEEh” | “0OGEFK
GB | G313 | “00700h" | “00701h" | “00702h° | “00703h" ‘007ECh" | “D07EDM | °“007EER" | “DO7EFK
GY9 | G312 | “00800K" | “00801h™ | “00802h" | “00BO3R" ‘00BECh" | °“D0BEDh | °DOBEER" | “DDBEFK
G10 | G311 | “00900R" | *00901h" | *00902h" | “00903h" ‘009ECh" | “D09EDK | °OO9EER" | “DO9EFK
G311 | G10_| “13600n" | “13601h° | “13602h" | “13603h" “{36ECh" | “136EDW | “I36EER" | “136EFK
G312 | G9 | “13700W" | “13701h" | *13702h" | 137030 “{37ECh" | “137EDW | “I137EER | “137EFK
G313 | G8& | “13800n° | “13801h° | “13802h° | “13803h" “{38ECh" | “138EDW | “I13BEER" | “138EFW
G314 | G7 | “13900n" | “13901h" | *13902h" | “13903h° “{39ECh" | “139EDW | “139EER" | “139EFK
G315 | GG | “13A00n" | “13A01h" | “13A020" | “13A03h" “I3AECh" | “13AEDh" | “13AEER" | “13AEFR
G316 | G5 | “13B00R" | “13BO1h" | “13B02n" | “13B03h" “13BECK" | “I3BEDh" | “13BEER" | “13BEFHW
G317 | G4 | “13C00" [ *13C01h" | *13C02n" | “13C03h" “13CECh" | *“13CEDh" | “13CEER” | *“13CEFK
G318 | G3 | “13D00K" | *13D01H" | *13D02h" | “13003n" “13DECh" | “13DEDh" | “13DEEh" | “13DEFW
G319 | G2 | “13E00R" | “13ED1h" | “13E02n" | “13E03h" “13EECK" | “I3EEDh" | “13EEER" | “13EEFK
G320 | G1 | “13F00R" | “13F01h" | “13F02h" | “13F03h° “\3FECH" | *13FEDh" | “13FEEh" | “13FEFh”
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13. HBEARSH
= i:‘{ ] E S N
TiH e A bl BT
BME | sl | B
EHH R VDD Ta=25C 0.3 — 46 v
NG VIN Ta=25C 0.3 — VDD+0.3 v
A FH L TOPR -20 — 60 C
At TSTG -30 — 70 T
14. HESH
. , FryE(E ,
TJE! E X [F b
B/ME | S | Sl
W VDD Ta=+25C 2.8 v
LPNENEER S VIH — 0.8VDD — VDD v
N HLT VIL — 0.3 — 0.2VDD v
T e R VOH |OH=-100uA 0.8VDD — V
IOVCC=1.65~3.3V
K T VoL VCC= 2.4 ~ 3.3V — 0.2VDD v
IOL = 0.1mA
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15. TS H
15-1 e ft Tyt
—DF— LED-K1
— T LED-K?
LED-A0—
—DF— LED-K3
D LED-K4
15-2 W2l
B e Hrg CE¥iva
Uikt PD 380 mw
I ) B VT IFm 100 mA
S I H s VR 5 v
B TOPR -20°C ~+60C T
Tl AFIR TSTG -30°C ~+70°C T
15-3 HAZH
FrUE(E
ZH Re? e %At Ee¥ v
Bo/Mi PR KA
XA H s Vi WHITE 3.2 v
If =60mA
Said v WHITE 2800 3100 3400 | cd/mz
By Iv-m WHITE (m?g?m/ 80 %
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16. JHSH
Values
Parameter Symbol Unit Notes
Min Typ Max
) Vsat 2.0 2.1 2.2 Vv
‘1) Threshold Voltage Fig.2
Vth 1.0 1.1 1.2 V
*2) Transmittance T(%) - 13.3 - % Fig.1
‘1) Contrast Ratio C/R 300 350
‘1) Response Time Tr+Tf 25 40 msec Fig.3
Rx 0.631 0.651 0.671
Ry 0.311 0.331 0.351
Gx 0.281 0.301 0.321
. Gy 0.565 0.585 0.605
*3) CIE Color Coordinate
Bx 0.113 0.133 0.153
By 0.116 0.136 0.156
Wx 0.289 0.309 0.329
Wy 0.324 0.344 0.364
ol 45 - -
. er 45 - - C/R>10
‘1) Viewing Angle Degree /,
ou 35 . . Fig.4
ed 15 - -
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Notes : 1. Contrast Ratio(CR) is defined mathematically as :
Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Surface luminance is the center point across the TFT-LCD surface 500mm from the surface with a
pixels displaying white. For more information see FIG 1.

3. Response time is the time required for the display to transition from white to black(Rise Time, Tr)
and from black to white(Falling Time, Tf). For additional information see FIG 3.

4, Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the TFT-LCD surface. For more information see FIG 4.

5. Optimum contrast is obtained by adjusting the TFT-LCD Threshold voltage(Vth & Vsat)

FIG. 1 Optical Characteristic Measurement Equipment and Method

LCD-7000 System

Light Source

Light Source
Spot Size

$=12 mm
LCD CELL\

[ ]
Optical Stage(x,y)—| 1] @

Detector D
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FIG. 2 The definition of Vth and Vsat

100%
090%

Transmittance
50%

10%

0% : L
Vith  Vsat Voltage

FIG. 3 The definition of Response Time

The response time is defined as the following figure and shall be measured by

switching the input signal for "black” and “"white”.

Tr
Yo > "
100 .

90 [~ A
Optical
Response

10 fommmemmrmmme e R R T

0 white \ ek
ac

* Voltage conditions for Response time
Vgate : 19V DC
Vdata : 0V~3.3V DC
Veom : OV (Ground)
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FIG. 4 The definition of viewing angle

<dimension of viewing angle range>
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