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1 Features

This single-display module is suitable for cellphone application. The Main-LCD
adopts one backlight with High brightness 3-lamps white LED.

(1) Main LCD : 1.1 Amorphous-TFT 2.2 inch display, transmissive, Normally white

type, 12 o’clock.

1.2 240(RGB) X 320 dots Matrix,1/320 Duty.

1.3 Narrow-contact ledge technique.

1.4 Main LCD Diriver IC: HX8312A

1.5 Real 262K colors display:
65K: Red-5bit, Green-6bit, Blue-5bit (8/16-bit interface)
262K: Red-6bit, Green-6bit, Blue-6bit (9/18-bit interface)

(2
(3
4
(5
(6
(7

Low cross talk by frame rate modulation

Direct data display with display RAM

Partial display function: You can save power by limiting the display space.
MPU interface: 8bit/16bit/18bit, 80Serial, parallel interface.

RGB interface:16bit/18bit parallel interface

Abundant command functions:

N N N N N N

Area scroll function

Display direction switching function

Power saving function
Electric volume control function: you are able to program the temperature
compensation function.
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2 Mechanical specifications

Dimensions and weight

ltem Specifications Unit
External shape dimensions *66.4 (W) x 40.1 (H) x 3.65 (D) Max. | mm
Main Pixel pitch 0.1395 (W) x 0.1395(H) mm
LCD Active area 33.48 (W) x 44.64 (H) mm
Viewing area 35.24 (W) x 46.92 (H) mm

Weight 15 g

*1. This specification is about External shape on shipment from AMPIRE.

3 Absolute max. ratings and environment

3-1 Absolute max. ratings
Ta=25°C GND=0V

Item Symbol Min. Max. Unit |Remarks
Power voltage VDD - GND -0.3 +4.0 Vv
Power voltage |LEDA-LEDK -0.5 +12.8 Vv
Input voltage VIN -0.5 VDD+0.5 \%
3-2 Environment
Item Specifications Remarks
Storage Max. +70°C Note 1:
temperature Min. -20 °C Non-condensing
Operating Max. +60 °C Note 1:
temperature Min. -10°C Non-condensing
Note 1 : Ta<+40°C - - - - Max.85%RH

Ta>+40°C « - -
with 40 °C 85%RH.

« The max. humidity should not exceed the humidity
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Electrical specifications

4-1 Electrical characteristics of LCM
(Vbp=3.0V, Ta=25°C)

Item Symbol Conditions MIN. TYP. MAX. Unit
|Sotﬂg\ggr Vb 24 3.0 3.3 \Y
High\;(l)elt\g]eglleinput Ve 0.8Vpp Vbp \
Low\—lloel\t/aeglnianput Vie 0 02Vpp | V
cureniofvDD | oo | LEDOFF | - | 4 ™
e oPLED | e [Viwmoev | - | 15 | 20 | ma

1. 1/320 duty.

2. Electronic Volumn value: (xxxxh) Decimal

3. Thermal Gradient: -0.05%/°C

4. Range of Electronic Volumn control : (xxxxH+3) Decimal
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4-2 LED back light specification

ltem Symbol | Conditions | MIN. TYP. MAX. Unit
Forward voltage V; I =15mA 9.3 9.8 - \
Reverse voltage V, - - 12 \%
Forward current I 3-chip serial 12 15 20 mA
Power Consumption PgsL ls =15mA - 162 - mwW
Uniformity (with L/G) - [=15mA 80%*1 - -
Bare LED Luminous Vi 9.6V 2
intensity l¢ 15mA 2400 ) ) cd/m
Luminous color White
Chip connection 3 chip serial connection
Bare LED measure position:
A T = T3
—rO O O
| |
v |l |
A | O O O |
| f
O O Ol — 1
- ==
| |
—V/ / /[
“1 Uniformity (LT): ~PL=P9) 160> 800
Max(P1~ P9)
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5 Optical characteristics

Main LCD
51

Optical characteristics

(1/320 Duty in case except as specified elsewhere Ta = 25°C)
LED backlight transmissive module:

Item Symbol [ Temp. | Min. Std. Max. | Unit Conditions
Response Tr 25°C | NA 10 25 ms 6=0% ,p=0°
time Tf 25°C NA 20 40 (Note 2)
—0o° —0° . .

Contrastrato | CR | 25°C | 150 | 200 - .| 970 e=0 (N"OEtEﬁN' LIGHT.OFF
Transmittance T 25°C - 6.9 - %
Visual ?nglte ) 059G (6f) 35 De- | ¢=0° CR=10LED:ON LIGHT:OFF
range Tron (6b) 15 gree (Note 3)
and rear
V'S”a'la?tg'e I 059C (61)45 De- | ¢=90° CR=10 LED:ON LIGHT-OFF
rgnge eftan (6r) 45 gree (Note 3)
right
Visual angle
direction 12:00 (Note 5)
priority

. Cd/ _ .
Brightness 150 m2 Viep=9.6V, 15mA Full White pattern

5.2 CIE (x, y) chromaticity (1/320 Duty Ta = 25°C)

Tranmissive

Item Symbol R G B W Range Conditions
X1Y1 X2Y1 X1Y2 X2Y2

XR 0.57 0.57 0.65 0.65 . 5

Red 6=0" ,p=0
YR 0.34 0.40 0.34 0.40

XG 0.32 0.32 0.38 0.38 3 B

Green 6=0" ,9p=0
YG 0.57 0.63 0.57 0.63

XB 0.12 0.12 0.18 0.18 . )

Blue 0=0" ,p=0
Ys 0.10 0.16 0.10 0.16

Xw 0.28 0.30 0.36 0.37 3 B

White 6=0" ,9p=0
Yw 0.34 0.40 0.34 0.42

The R G B W ranges are for reference.
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LED Dice Bin Code

Color Coordinate @ |f=20mA
Bin Code ! 2 3
X Y X Y X Y X Y
E 0.290 0.290 0.290 0.300 0.300 0.310 0.300 0.300
F 0.290 0.280 0.290 0.290 0.300 0.300 0.300 0.290
G 0.290 0.270 0.290 0.280 0.300 0.290 0.300 0.280
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NOTE 1: Optical characteristic measurement system

LCD module

Ring light

Glass fiber

Brightness gauge
BM-7 (Topcon)

Metal halide lamp

LED:OFF, LIGHT:ON

Optical Detector

Brightness gauge
BM-7 (Topcon)

LCD —
}
—>
o]
g
—>
LED—~ |
LED:ON, LIGHT.OFF

NOTE 2: Response tome definition

Nonselected Nonselected
Condition * Condition
. Selected
renines Condition
—
90%
100%
10%
a—
tr - . td ‘
Rise Time Decay Time (fall time tf)

NOTE 3: ¢ ~ 6 definition
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NOTE 4: Contrast definition

SELECTED WAVE SELECTED WAVE

k m\( /m % NON-SELECTED WAVE
N | NN S/ » D G

Vop VOLTAGE Vop VOLTAGE

/ Y
gone ~ NON—SELECTED WAVE
Cr

BRIGHTNESS
BRIGHTNESS

(positive type) (negative type)
Contrast Ratio : Cr=A/B

NOTE 5: Visual angle direction priority

12:00

: 00

©
o
o
¢o
¢o
¢o
¢o
w

6 Block Diagram

Block diagram (Main LCD)
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Display format: A-Si TFT transmissive, Normally white type, 12 o’clock.
Display composition: 240 RGB x 320 dots

LCD Driver : HX8312A

Back light: White LED x 3 (I.ep=15mA)
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7 Interface specifications
Pin No. | Terminal Functions

1 GND Ground

2 GND Ground

3 ICS Chip Select Signal L : Select

4 IRS Command/Display Data selection
0: Command , 1: Display Data

5 /WR Serves As a Write Signal And Writes Data at The rising edge.
M68 System:0:Write 1:Read.

6 RD I80 System:Serves as a Read Signal and Reads Data at the Low Level.
M68 System:0:Write/Read Disable 1:Read.Write

7 RESET Reset Signal L : Reset

8 DO

9 D1

10 D2

11 D3

12 D4

13 D5

14 D6

15 D7

is Bg 18-bit for Data Bus

18 D10

19 D11

20 D12

21 D13

22 D14

23 D15

24 D16

25 D17

% PSX T.he Earallel and Serial Bus Interface gelection in system interface
circuit 0: Parallel Bus Interface, 1: Serial Bus Bus Interface.

27 BWS1 VCC Select Bit Length For CPU.

28 BWSO0 VCC Select Bit Length For CPU.

29 DTX2 Ground 16BIT Parallel Data Transfer Method.

30 DTX1 Ground Select Data Length.

31 BWS2 Select Bit Length For RGB(VCC:16BIT GND:18BIT,6BIT)

32 SDI Serial Data input Pin

33 VCL Input for Serial Clock

34 VSYNC Frame Synchronizing Signal

35 HSYNC Line Synchronizing

36 DOTCLK Dot Clock Signal
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37 NC No Connect
Gound Swiching For Data Bus

38 RGB/CPU 0:System Interface can be accessed. 1:System Interface can Not be
accessed.

39 VCC Power Supply

40 VCI DC/DC Converter Power
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7.1 Data format for 8-bit interface
Data format for 16-bit SDI interface

Transfar Crdar 1

f 1
DM Pin 1515!51:]513 511
YYVYYY
VN Y]

14

blb
17 | 16 12 P2 11 | 1o

18-5it Data

& ol

Do 08| D7 |Ce| 0S| Da| D3| 02|00 | D

Lisplay RAM DaEis

BB B3 colors am aualiabls

Dataformat for SDI interface

7.2 RGB interface
18-bit bus interface

Transiar Cirdar
18-b Daala
A | BOB | AGE | BRGR | AGE | BGR | AEE | ROGE | RGE | BGBR | AEE | BROBR | PEE | ROE | PSR | ROE | PGE | ROE
mput Data Bus | "o | 2y | zs | 22 | =0 | 20 | 1 | o8 |13 | m2 |10 | oo [om | b2 |0 | 02 | 0 | w0
D &} D (K] O (K] D (K] . . . .
LDisplay RAN Dala 7 lelas]1alaalaa]a | q0 O | D8 |0r|De |05 | D4 | 03] D2 |07 ) D)

262,144 colans ans aealiabls

18-bit RGB interface

Date : 2006/5/22 AMPIRE CO,, LTD. 14



7.3 Instruction Explanation

B E Input Farts
Fin annachad
Signals I Number with _ _ _Dam:ﬂpﬂnn _
BWS3Z | 1 KL Thia biis wichh sakection in R inteTacs orcast  0; 18-hi, 1; 16-hil
BWE1-0 £ P Thiz bas width salechon in syshem imelace circul. (see Tabia 2.1)
FoN [ 1 MPU Thi paralkel and sanial bus Mafecs salaclion in syslam inlelacs Grout
0. Parallel bus mearface, 1. Saral bus imarfacs
Chip salesct signal.
ha : ! — 0 chip can ba acoessad 1 chip cannot be atcessad
Resal pin. Gelting elher pin e inilalizes tha LS|
NREGET I 1 MPUY Mlust be neeed the chop after powsr being suppied
150 spalem Servas 88 & meed sigral ard resds dala al ths by vl
HRD [E] | 1 MPFL M58 syslam O Ra@diWrila digabike ;| 1 Readdrta anabla
Fim il o BOWVIEE or WEED level when uming senal buss imerface
Sarves a8 8 wrls signal and wriles datd & the reing edgs
MW R | 1 LU BIGE systamn: 00 Wika - 1: Raad
Fim it o I0AVWCE or WSSO leval when uming senal bus inleriacs.
MPU selsction
CBE | 1 KIPL 0 50 sanas KMPL ;1 WER sanas MPL)
Fis it bo BOAWEE or WSED lews| when using seral bus interfacs.
2 | i WPy Eeigl us mberface data mpul pin.
Fiw it bo K2WOD or WSSO lmwal whan using paralied bas interiace
. Sarial bus inberface clock inpul pin
oL I 1 MPU Fis it o E2VWCE or YSSI leval when using parales ks inlerfacs.
i System rberface can be accessed.
RGGH_nFU | 1 KPL 1. Srygiam) inberTace can nod ba
Comirandidispday Data Sakoiion
RS | 1 MPU 0: Command,  1: Display data
Conrssst b IDWVCC o VESD laval whan daral Bus inlerface i@ salaciad
R Specy the ranslarring metbod of cre poel dala in ayssam inlariaiss
0721 I 2 MPU -iDEI: Tabk: 2.11
Delermins the efschiye edpe aperaton of SCLUK for 201 data labkch ard
GULEGHY | 1 MPU | 500 dala cutgul. {sse Tabls 2.8)
‘Wertical synchrorszabion signal mped pn.
WETHE | 1 MPU | must e cannacted to IDVCE if ot in us
Honzanlal gyrceon Ealan sEgrdd inpil par
HSYNC I 1 il Biusd be connected ba KWEE i not nouse
Dol ckock signal ingan used in ihe RSB inferface circun
AOTELK : ! MPU | must e cannected o IDVEC il ot in use
Ernabka signal pin wsad in RGE nlaTace croul
0 disable.  1: enable  whien EPL [D1 b ol R15T) = [
| 1 KMF N . H
FRABLE Y |0 enable, 1. gissbie when EPL (D! bit of R157) = 1
Blusd be connecled bo KEWEE i mod in wse
Waiid W5YHC polanty selechon pin
VSEG ' 1 MPU 0 Sam in B korw bl 10 Siart in B high ke
Vaid HETHEG polarty sRlecion gin
H5EG | ! WPy 0 Star in e e bevel 1 Slan in the high kel
Walld DOTCLE pofary selectian pin
DCKEG I 1 MPU 0 faling edge vich.  1: nsing edge lakch
nos | 1 MPU Lodechan the pasbon of dummy bme {22180 ine).
0 tha ared @l the frames, 1 ihe Beginring of the frame
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Oustpait Part

ianal Pan Connecied ot
3 e Muirmibssr with Os
Sarial bus intarlace data oulpud pin
50 o . MPLY Keap i open while using parallel bus inlerface
Frame synchron zaton sgnal autput pin,
C3TB Q 1 MPU Elmap il open d notin use
S1-8720 ] L] LCD Zource denver cutput pir. Dwiput soltages 1o the boued orystal
Chutput signals 1o panel gate lines.
G1~G3Z1 ] 31 LD WGH: the level o ssdect e gabs ines
WL 1he layvel nit to sakeod the gale lings
WCOK cutoul pin.
el | [T . LED | They are sherl-circuited inmide HXB3124.
InputiDutput Part
Signals wo [ Fin | Gonnected Description
. Cpemabes iked an 18408 bi-dinschonal data bus.
170 WO 18 [Fo ] Fis it B 1OWCC ar WSSO eyl whsn using sersl bus intaifscs,
Dan'l sal MPL cpul a8 Hi-Z when MPL! has mo aulpa
Oscilatian Conrasd an axkamal resslor Tor ganaraling emal cleck By inbermal
Q5CE-1 WO F Resaighar F-Cocacillation. Ov an axlamal chock signal is suppied Tgh OS50
wiith DSCEZ apan
C1a CHE o 4 Sap up Connect te the stap-up capactars far stap up circut 1 oparation, Laave
CX11A  CX11BE Capacilor | s pin open if e imemal step-up crcuil is nol used
gg.:?::" ! EEE A g Shap up Conmesd I The slap-ap capaolon far s8ap up cincil 2 aparation, Laave
7 ' C73E Capacilor this pin cpen if the Memal step-up circul s nol used
CiZA  C12E WO 2 Shap up Connest by The slap-aup capachors far s8ap up circidl 3 oparaton, Laave
: Capaciior this pin open if he intemal siep-up cicuil is Kol used
Power Part
Pin Carmegied
Signials L] Husmi with Descrption
VLG I 1 Powear supply | B power supply for the ingamal legic ciould, VCC =23 -3 v
e i i Prower supaly tﬂpﬁlﬁl ot Eﬁﬂﬁéﬂj:::;&f Blap-up circuil and power supply circuil
ICWEe 1 1 Power supply | Power supply for U0 orout. IDWEC = 168 - 3.3
Bypass 1.8 regulalor outpud
Wil 4] 1 capacitar and | W18, YDOD and FWEC must hae the sams vakage level.
VODDD. RVGE | Conmed fo VDD and RWCC an e FRCG
RVCC I 1 W18 and WDOD| Power supply Tor RARM circul
WDOD I 1 W18 ard RVCC| Power supply Tor K9 cincuil.
WEED I 1 Pevear sipply | Ground for digibal circuil
WEEA I 1 Powear supply | Ground for analog cincuil
WA ] 1 l:Ea:'PdTIL A pastive power supply Tor the gate s dive circuil
WiGL P i CEDBCIITH’ A, n@galive povwan supply Tor the gata brs drive cincuil
Schemy Diode Insert & schofticy dasde in a forwand drection bo WSS
Fersar gupply ping Tor W5 and COMH meoulaian.
ADCWVDH ! 1 Lo Caannesched 1o DOYOH on FFRC
BSDMINWDH aned
DOVDH O 1 Bypass Cufput suppty pin. Connested 1o ADWVDOH on FRO
Capacilor
Bypass
wOH [ 1 Capacilor Fovsar supply Tor the source driag uni
Bypass
WL [ 1 Capasilnr Thie wollage of Vei x [-1) autput
WHRZ-1 [ 2 C?M‘?;r Reference yoitage outpad for the step-up circut 2.
Bypass
WE [ 1 Capacilon Forvsar supply Tor the aouros driag uni
".-'GL_DI'-'I"I" [ 1 - .".I'EEIJ'.': parEr mgﬂz far the gt Jrws drve circuil.
Date : 2006/5/22 AMPIRE CO., LTD. 16



7.4 Register Description

[Feginier | Bt | Symbol | Fu I Configuraticn
Conirol register 1
Al spurce oulput as 0" ar “1° selection
or | MsPi Source culpul data salaction. | oo ain s - Al ar ™1 Source Cutpul Display °
Al source culpud as "d0° ar *1° selectian
D | DISPD Sourca culpul deba salaction. | o0 ) Cain e e ar ™1t Srwirean Ourtpwt Dikpliy *
Specifias source oufpulb and . L
R |D8 | ADC displayy  FRAM  acdness E:’%:ﬂhjgrgmﬂfan ihee Diragiiary Rt Adiveas and
( ROOh ) mapging
o4 | oTy Specifies  partial  dsplay | D7 Normal display moos
mods. “1": Partal display mode. Refer o "5 Parial Display Mode®.
clatault T Hormal aperalicn
“ADh o3 | 5TEY Specifies stard-by mods 1" Sane-by mods.
I 282144 color made
b2 [ COLDR | Specifies colar mode “1"_ 8 color mode. Refer to 9 B-calor Display Mode®,
O .
.| O - Wermal scan in non-dsplay area
D | G5M GEI_IIE Iﬂ:ﬁ?“ laa'e:_aﬁ':'r' ] ey Comfigures the scanning cycle in ran-display area by the
pariia IEplay Braas nurmiber Gf e RST reguler
Control register ¥
RAM X address incremsnt .Iil'.'. E:::.:IE[I;E :;::g Radar 1o "4 32, Display RAM Anoass
U7 | ADX ?é;.efﬂmr;n;; one Wile 07 | pine  ADK = 1" setting is prohioied when REE imerface
ool circusl 5 in Usa
- RAM ¥ address increment E- : E’g:; ;':l'ﬁl:_g Redar to "4.2. Display RAM Acceas
(R h) D | ADR ?;:fmr.;?;:. one Wi O | spioke - ADR = 1" setling is prohibited whan RGH interface
eparatiar CircLek s in use.
0% | - - -
default O - - -
s W] N -
[i]
. . "X Ving parnced = 1cal
o1 LTS E&ﬂf:g:l:ﬂ seling  pesiod of “1° : 1 line penad =1cal k2
. Refer ba “3.0 Inlernal Clocs Moo
OSCET I : Starts ascllatian
(u]1] BY Cipcillatian coinal *1" . Sieips cacilalion
RGE interface register 2
oF | - .
o§ | - - -
W]
X : Marmal Raler to “Table 9.1
WMIODE | Wewns mlerlace sedection 1" Uzas VEyne mierdace.
I : Reguires 1 fame data
RGE merface wnbng mode | 17 : Regures data only for the window area.
R2 03 | WNRGE B8 lactian. Rpfer bo *8.1.6 Restriclion when using the RGHE inlerface
(Rezh) gifcul
oo | pess RGE wrlardace wriling mode | “0°  Caphuang mocks Redar 1 "Takle 9-17
dotault i deat LAl 17 Thigugh moda
U 0 Irdarmally ayrchrorped display mode by SYSCLE.
LU [P — EFGE;ﬁ“ display timing al 1" Externaly synehronized deapiay meds by Vayne and
. Heyne
riterface circut Reefer o “Take §-1°,
0 Writes boihe deplay data RAM v the syalem inlerface
circiik
DI | NMWRGE | RGE infariacs pin coninal 17 : Wrilas o the dsplay data RAM wa the RGE inkefaos
circuk
Fefer o “Tabks §-1°.
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Rasal register 1
o7 -
R =] - -
{R0anp | D5
[ 1= - -
a3 - .
dafault | Oz N -
"k oA - ;
Reset command for the | 07 - Homal aperabion
Uo [ FES | Hxesiza 1" Rt Operalion
RAM access controd register
| - -
6 - N
o= . .
RS . O Marsal wrling meds
{ROSH} | D4 WA S Enn:rf-c:r;num area 17 WNdow sine RODEES mods
i = Ridar 40 °4. 3 Window Area Access Mode®
03 -
defsil T K gokdrecss incramen, Hen ¥ address roramant
“ih 02 m Snpcifies  the address | *17 ¥ acdress incremen, ten X addness mcramant
= incremant direchian *Hode: This seting is invald whan RGE merface circuil is i use
Redor o °4.2 Acoess 8o the Display Data Rl
it .
L}
Diata raversa ragistar
o7 -
RE B3] B
{Rogn} | OS
[iF]
datault %? - -
“Mrh oA N N N
o BEV Reverse She source | 0 Dak "00IC h; Scurce output: VBS at WCORIL
Qulpii data vakage 17 Data "GO0 h: Sounce ulpul W el WROML
Display slze cantrol register
| - -
R13 3 - -
(ROOM e " "
(14
delaull o - - - e _ _ :
=k [ M5 Speciy source oulpls | Rederin ™3 1 Rplabon boteaen tha Dspday RAM Addmss and ha
1] NS00 siLTR Sowrpe Qutput Channel
[HO . ;
Partial non-display area color register 1
OF: .
Ri4 15 B
{ROEh) | D
i) - -
(12
datauly (13 -
“Hrh 0 - [asplays the color speched in the R1% regsier
oo FEEL ;Tmﬂé;hfma?mmm 17 : Displays the most signifizant bt af the display RAM data
am"" ¥| Refor 1o "52 Display Coler Selection and Gaie Scan Meaihcd in
Parial Hon-Display Ares”
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R17 K F{ELE

fRA1h) | DE | P1ELE

[RE] F18d
defaull | D7 | Fi=L2

“Hth |0 F15L1

Spealy the staring line
nurber  of the  first

digplay wirdkw araa,

Parlial non-display area color regisier 2
Ci7 - - .
i . .
Ri& [ D& . .
1l|w||h] [T . . .
3 - - -

Bpedlies display dals | 00 Ciaplays o
default | [2 PGR for plzal B "17 - Displaygs “1°
h PGG Bpeclies display Oala | O CHeplays o

for pixel 15, “17 - Displays “1°.

Speahes display data | 07 - Displays 0

D3| PEE | for pinel B. “1 - Displays “1°.
First display windaw area starting register 1, 2
R E.; - - -
(R1On) e - - -
%7 - .
default |0 :
“00°h : :
o1 . .
DI | FisE
D7 | PI5L7

ot within the range of 5000 - *13F%h.

Second display window area stading register 1.2

o7 -

R13 [

Riz) |G

dafault L3 -

uml'.l D:E -

O .

7 |

R14 i P2

(R1%h) [ D5 | Fgas

[ ] PZEL]

default | [ PaeL

“h | D PoL

L] FZEa

Spedly the stafting line
nigmber of e sacond
display wirdaw anaa.

Sal within the range of "000 - "13F"h,

o7 -

First display window area display line numbar 1, 2

RE0
[R14h)

[15 e

defautt |-C -

gy |22 -

=l -

o7 P1AWT

R O P1AVTE

(Rish) [ D8 | Praws

03[ P1AWS
default | 02 | P1AWZ

“h | O 1AM

Specily the display ling
ngnber o e first
display wardaw araa,

Sal within the range o "0 - “140h,
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Second display window area display line number 1, 2

ez LD
(RGh] |- - -
[ = 2 -
M - N -
defaun | T3 - - -
“pg*h | D2 d .
1 - - -
oo | Fzawe
07 | FZaWNT
R231 & | FZAWE
(RiTh] [ 05 | PRAWS | Specify the display ne
D PR number of [he second | Setwithin tha rangs of B800°h - ™13Fh.
03 | P2awd | digplay windaw araa
defaull | 07 | Fzawz
“o0th | o FZaW
[0 | P2aWD
Power Supply System Controd Register 1
Cantrols the VRZ 0 WHE egulaler off
= WR20M requiabar 1" WRZE regulaler on
Cantrols the ¥R 1 ¥ : WR1 reguialor off
R sl L Py 1" R regulles on
. Cantrols  the  step-up | “0°: WEL step-up circut off.
L VGLEIN Gicuil 3 Far WCL.. "1 WML atdp-up cirdul an.
Cantrols  the  sbepaup | "0 : Step-up crouit 2 off.
defauli D4 VG0N Gircuil & 17 Slep up circuil 2 an.
v [EE]
o0 02 | oovoHON Cantrpls  the  step-up | "07: ODWVOH step-up orcul of
circuil 1 for DOWEH. “1%: DOYDHF slep-up Groui on
1
Cantrols  the DOGE | 0°: DEDE converter off
£ DCON Convaerher, "1 DEIDC converier on.
Power Supply Sysiem Conbrod Register 2
07 | WwRZESELZ Spasly i ol
Fﬁz“H‘ B3] WRZSEL1 vollags of she VE2 -
(RI¥N) Ee | VRZSELD | reguiasar
O | WRISELZ | Speofy the culput
| k] WHI1SEL1 woll of she VR =
default g
wpoin | D2 | WRISELD | reguistar
CH - - -
(1] - - -
Power Supply Sysiem Conbrod Regisier 5
o B - )
R2ZE6 o5 : : ;
{R18N) (= - . -
(k] FS53 Speofy  he stap-up
d‘:‘;ﬂt = FE2 circuil Zand 3 fregquency |
(5] Fa1 Spachy e stepup |
(] FS0 circuil 1 frequency
Power Supply System Control Register 4
o7 - - -
R2T (5] - -
{R1BR) | D5 - - -
57 . .
[k WSELZ Spaoky e culput
default | g WEEL1T voltage of the W& and -
“0A%h D1 | VSELD | WOH regulator
Cantrols fhe W& and | "0F: W5 and VD reguiatar off.
& RGON WOH regulalor. “1%: WS and WD reguiatar an.
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Power Supply System Gontrol Register &
i - - -
53] SAR2 (SARZ 5AF1, 5 ": Halt
[i5] SAF (SAF2 SAF1, S 0.5 fed)
lanpa g = o f Th
Source driver circuit .:igﬁ :i‘;: : . E'aﬂ;:';gfl
R28 (W] LAY Eﬂfﬁ;ng current (SARZ BAF1, 5 1 25 ed)
/R1CHI = (BAPZ, BAF1, 5 " 1 5(fniad)
! ! (SAF2 SAP1. 8 °: 1.5{fmed)
(SAP2. SAF " Setting disable
default |03 - - -
el 3 TS AT, AP0 = 000" Hal
511 AR (AFZ, AR, APT) = 001" Settng disatle
= " (AF2 AR ARO) = 010" 0.5(fzed)
Sl (APZ. AP1, APO) = “011° 0.75(fed)
| e e (AP2. AP1, APO) = 100" 1_0ified)
(AP2 AP, APO) = 101" 1.25fied)
(AP2 AR ARO) =110 1.5(fed)
(AFZ AR ARD) = 111" Setting disatle
Power Supply System Control Register &
o7 - -
rzo [D6 E
{R10h) [ D% -
i) - -
. ; Specfies  the gate
defautt | 03 RiL scan direction.
a3 - 8
el e Spaciy gate scan (SCMNZ, SCN1, SCNO) = “XXD* : MODES
& = SN = 1" - MODES
oo =0T miode. (SCM2, SCN1, SCNOj = "011" : MODEZ
Power Supply Systern Control Reqister &
o7 | WCOMEN
Specify the WVCOMA1
[sF] WEOMEX | aperation.
R30 04 YCOMHI
{R1Eh]) . ) - ‘0" WCOML = GHD
D3 | XVCOMG | VCOML output contral | .ye. ysaml is setting with YD and VEM
o2 - -
default [O7 R .
“00"h Specifies  whether to
use or not ta o
N 0" : Doesn't use the extra step-up circuit 1
00 | DOVDHXON | use the extra step-up | ... N
cireuit 1 far 1% Uses the extra step-up circwit 1.
COVDH
Power Supply System Control Register 9
7 .
R31 gﬁ =
{R1Fh) i -
4 VLIV Specify  the WCOM
03 I ampliuds
deboult T vow
H WO
[i[i] VOO
Power Supply System Control Register 10
7 .
RI2 D =
(Ri20h) 0% -
04 WizM4 Specify the WCOMH
default 8] WEM3 woltage level
i b2 M2
a0*h =
O WL
i) MO
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1D code ragistar 1

O7 MCOD3
R4D e[ mconz
R3h) 5a MEOD Marulacirer coda -
i WMCoDD
detaut |- oD
“10%h T vennT ] 1T version of Mis LEI. | Depends an the version of the product
1] WCDD0
= = = 1D o register 2
ov Leonr
mﬂ: 06 | DoODs
5 H N
(14 D00 Dervice oode ol this |
dofaut |02 | DUODI | LS
Ayt | D2 [ wnr
1] [eielu]n]]
(1 Do
g M i Inmlnnl‘ﬁﬁtﬂ
ET] DE MLINES
[R3zn) | D& MLINES
e P
default [Tz MLINEZ iTvarsion Foetar 1o "7 Gate Line Drring Funelion”,
“M*h [ D1 MLIMNE 1
on MLINE]
Partial gate ragister 1
o7 GEMLNT
ne2  |[De | Gshne
(R34h) e T GEMLNe . . .
] CEMLNA Spacify tha gaba *00°h - Doesn't scan the parsal non-display araa.
A | GEMLAG | SSanning cythe of the “01*h : Scans the partial non-gisplay area avary frama.
dafaislt O GEN noredisplay ared W2%h : Scans the partial nor-display area avary bao frames,
01 nt-
ng CiSMLM Y
[i]K] GEMLMND
Partial gate register 2
o7 - - -
e — : :
(R3S g
| O3 - - -
default |02 - - -
“an [D : :
Configures the driving | 0" : The pafal non-gisplay anza 15 driven as thal n e parbal
oo PHFRRM method of e  parlial disalay ar=a.
nor-display area *1* : The parkal non-di area is diven by the frame irversian.
Gate scan selection negister
T - - -
RS5 EE- - - -
[R3ATH) 05 - - -
04 - R
dofautt |0 - -
“00h g‘ ggﬂﬁ Salec! the method of )
00 | GEGanp | 27 senning
Geabe cutpat conirel register
oy = = =
RE54 O = - =
{R3IBh} [ O - - -
i - - -
| 0%
default | O B - -
“Eh | - - -
Confrals  the  gata | 0 Fix all gaba utpuls o VEL levael
D0 | DISFTMG atpil "1 - Galg scanning nomial aperation
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(Rabh) oz BEEM Specity  the Enable | 0% Enable comrol is available.
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et Specity e Enable | 507 High sddive
o Lo e palanty 1" Low acte
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o jasar 1% Bebil % 3 transfer { BWSE=x ) RGH inlerface tps
0% PUE moade A | use oeer Bhils 5. BPU inlerface bpe
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Thig bil i inwalid in odhar modes
Al mada ragistar
0™ Mermal mods
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D7 | OFFMOD | Speclyhe Oftmode | | sapiny RAM can nol be updaled. The daplay RAM dala may
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8 Timing Characteristics

8.1Timing Characteristics

Read / Write Characteristics (8080-series MPU)

Bus Timing Characteristics

<<Normal Write Mode (loVcc=1.65V-2.4V)/VCC=2.4~3.3V)>>

ltem Symbol Unit Min Typ Max
Bus cycle time Write tCYCW ns 200 - -
Read tCYCR ns 300 - -
Write low-level pulse width PWLW ns 40 - -
Read low-level pulse width PWLR ns 150 - -
Write high-level pulse width PWHW ns 70 - -
Read high-level pulse width PWHR ns 150 - -
Write/Read rise/fall time tWRr,WRf ns - - 25
. (RS to NCS,E_ NWR) ns 5 - -
Setuptime -2 NCS.RE NRD) tAS ns 5 - -
Address hold time tAH ns 5 - -
Write data set up time tDSW ns 20 - -
Write data hold time tH ns 15 - -
Read data delay time tDDR ns - - 100
Read data hold time tDHR ns 5 - -
<< Normal Write Mode , (loVcc=2.4V-3.3V)/VCC=2.4~3.3V)>>
ltem Symbol Unit Min Typ Max
Bus cycle time Write tCYCW ns 125 - -
Read tCYCR ns 300 - -
Write low-level pulse width PWLW ns 40 - -
Read low-level pulse width PWLR ns 150 - -
Write high-level pulse width PWHW ns 70 - -
Read high-level pulse width PWHR ns 150 - -
Write/Read rise/fall time tWRr,WRf ns - - 25
. (RS to CS*WR*) ns 5 - T.B.D
Set up time (RS to RD") tAS s 5 - i
Address hold time tAH ns 5 - -
Write data set up time tDSW ns 20 - -
Write data hold time tH ns 15 - -
Read data delay time tDDR ns - - 100
Read data hold time tDHR ns 5 - -
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Read / Write Characteristics (68-system MPU)

Bus Timing Characteristics

<<Normal Write Mode(HWM=0),loVcc = 2.4V-3.3V>>

ltem Symbol Unit Min Typ Max
Bus cycle time Write tCYCW ns 200 - -
Read tCYCR ns 300 - -
Write low-level pulse width PWLW ns 70 - -
Read low-level pulse width PWLR ns 150 - -
Write high-level pulse width PWHW ns 40 - -
Read high-level pulse width PWHR ns 150 - -
Write/Read rise/fall time tWRr,WRf ns - - 25
. (RS to NCS,E_ NWR) ns 5 - -
Setuptime - 27 NCS.RE NRD) tAS ns 5 - -
Address hold time tAH ns 5 - -
Write data set up time tDSW ns 20 - -
Write data hold time tH ns 15 - -
Read data delay time tDDR ns - - 100
Read data hold time tDHR ns 5 - -
<< Normal Write Mode, (loVcc=2.4V-3.3V)/VCC=2.4~3.3V)>>
ltem Symbol Unit Min Typ Max
Bus cycle time Write tCYCW ns 125 - -
Read tCYCR ns 300 - -
Write low-level pulse width PWLW ns 70 - -
Read low-level pulse width PWLR ns 200 - -
Write high-level pulse width PWHW ns 40 - -
Read high-level pulse width PWHR ns 200 - -
Write/Read rise/fall time tWRr,WRf ns - - 25
. (RS to CS*WR*) ns 10 - -
Set up time (RS to RD") tAS s 10 - -
Address hold time tAH ns 5 - -
Write data set up time tDSW ns 60 - -
Write data hold time tH ns 15 - -
Read data delay time tDDR ns - - 100
Read data hold time tDHR ns 5 - -
Reset Timing Characteristics
ltem Symbol Unit Min Typ Max
Reset’low”level width tRES ms (1) - -
Reset rise time trRES us - - (10)
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FVIH VIH 1
RS
Pl VIL

tAS tAH

NCS w& /

PWHW
PaLW, \

¢ PWLR PWHR
1 I 1 viH
E_NWR \\\ VIR // |
| WIL ¥
RW_NRD vih
twirr M M- - M- tWRE
HCYCW
M——— {CYCR

L_tl::sw_" =

S

=S s

80-System Bus Timing

-

Note 1) PWEL is specified during the overlap period. (SC*="Low”, WR* or RD*="Low”)
Note 2) When using 16-bit bus interface, parallel data can be transferred through DB17-10 pin and
DB8-1 and DBO must be fixed to “Vcc” or “GND”.
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9 SETUP FLOW OF POWER SUPPLY
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Display 0N Saguence

10 QUALITY AND RELIABILITY
10.1 TEST CONDITIONS

Tests should be conducted under the following conditions :
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Ambient temperature : 25+5°C
Humidity : 60+ 25% RH.

10.2 SAMPLING PLAN

Sampling method shall be in accordance with MIL-STD-105E , level II,
normal single sampling plan .

10.3 ACCEPTABLE QUALITY LEVEL

A major defect is defined as one that could cause failure to or materially
reduce the usability of the unit for its intended purpose. A minor defect is one that
does not materially reduce the usability of the unit for its intended purpose or is an
infringement from established standards and has no significant bearing on its
effective use or operation.

10.4 APPEARANCE

An appearance test should be conducted by human sight at
approximately 30 cm distance from the LCD module under flourescent light. The
inspection area of LCD panel shall be within the range of following limits.

JI II_

I |
T [

ZONE A active area

ZONE B viewing area
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10.5 INSPECTION QUALITY CRITERIA

No. ltem Criterion for defects Defect type
1 Non display No non display is allowed Major
2 Irregu!ar No irregular operation is allowed Major

operation
3 | Short No short are allowed Major
4 | open Any s_egments or common patterns that don’t activate Major
are rejectable.
Size D (mm) Acceptable number
5 Black/White D<0.15 Ignore Minor
spot (1) 0.15<D<0.20 3
0.20<D<0.30 2
0.30<D 0
Length(mm) Width (mm) Acceptable number
6 Black/White | |10 <L 0.03<W <0.04 5 Minor
line (1) 50<L<10 |0.04<W <0.06 3
1.0<L<5.0 [0.06 <W <0.07 2
L<1.0 |0.07<W <0.09 1
Size D (mm) Acceptable number
7 Black/White D <0.30 Ignore Minor
sport (1) 0.30<D<0.50 5
0.50<D<1.20 3
1.20<D 0
Length (mm) Width (mm) Acceptable number
8 Black/White | |20 <L 0.05 <W <0.07 5 Minor
line (Il 10<L<20 |0.07<W<0.09 3
50<L<10 |0.09<W<0.10 2
L<5.0 |0.10<W <0.15 1
. 1. No Lighting is rejectable .
9 | BackLight 2. Flickering and abnormal lighting are rejectable Major
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10 | Display pattern - = ae Unit:mm Minor
A*B o30fo<c D+E 025 P C<02
Note: 1. Acceptable up to 3 damages
2. NG if there’re to two or more pinholes per dot
Blemish &
Foreign matters Size D (mm) Acceptable number
11 D<0.15 Ignore Mi
Size: 0.15<D<0.20 3 inor
D:A+B 0.20<D<0.30 2
2 0.30<D 0
Width (mm) Length (mm) Acceptable number
Scratch on W<0.03 Ignore Ignore
Polarizer 0.03<W<0.05 L<2.0 Ignore
12 L>2.0 1 Minor
AL 0.05<W<0.08 L>1.0 1
$ i L<1.0 Ignore
0.08<W Note (1) Note(1)
Note(1) Regard as a blemish
Size D (mm) Acceptable number
Bubble in D<0.20 Ignore .
13 | polarizer 0.20 <D < 0.50 3 Minor
0.50<D<0.80 2
0.80<D 0
Stains on . . .
14 | LCD panel Stlalns that cannot pe .removed'even when vylped lightly Minor
with a soft cloth or similar cleaning too are rejectable.
surface
15 | Rustin Bezel| Rust which is visible in the bezel is rejectable. Minor
Defect of
16 land surface Evident crevices which is visible are rejectable. Minor
contact (poor
soldering)
Parts 1. Failure to mount parts Major
17 mountin 2. Parts not in the specifications are mounted Major
9 3. Polarity, for example, is reversed Major
1.LSlI, IC lead width is more than 50% beyond pad Minor
18 Parts outline.
alignment 2. Chip component is off center and more than 50% of Minor
the leads is off the pad outline.
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' 1.0.45< ¢ ,N=1 Major
fgr%?d#frﬁ;';’ﬁer 2.0.30< ¢ <0.45 N=1 Minor
19 9 ¢ :Average diameter of solder ball (unit: mm)
(Solder ball, - Mi
Solder ChIpS) 3. 0.50<L N=1 Inor
L: Average length of solder chip (unit: mm)
1. Due to PCB copper foil pattern burnout, the pattern is _
Faulty PCB connected, using a jumper wire for repair; 2 or more Minor
20 correction places are corrected per PCB.
2. Short circuited part is cut, and no resist coating has Minor
been performed.
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10.6 RELIABILITY

Test Item Test Conditions Note
High Temperature Operation 70+3°C , t=96 hrs
Low Temperature Operation -204+3°C , t=96 hrs
High Temperature Storage 80+3°C , t=96 hrs 1,2
Low Temperature Storage -30+3°C , t=96 hrs 1,2
Humidity Test 40°C , Humidity 90%, 96 hrs 1,2
-30°C ~ 25°C ~ 80°C
Thermal Shock Test 30 min. 5 min. 30 min. (1 cycle ) 1,2

Total 5 cycle

Vibration Test (Packing)

Sweep frequency : 10~55~10 Hz/1min
Amplitude : 0.75mm

Test direction : X.Y.Z/3 axis

Duration : 30min/each axis

Static Electricity

150pF 330 ohm £8kV, 10times air discharge

150pF 330 ohm +4kV, 10times contact discharge

Note 1 : Condensation of water is not permitted on the module.
Note 2 : The module should be inspected after 1 hour storage in normal

conditions

(15-35°C , 45-65%RH).
Definitions of life end point :
e Current drain should be smaller than the specific value.
e Function of the module should be maintained.
e Appearance and display quality should not have degraded noticeably.
e Contrast ratio should be greater than 50% of the initial value.
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Box Drop Test:

The module test on packing:

Falling body Height and Weight:

Totaly Weight | Falling body Height
0~9Kg 92cm
9~25Kg 76 cm
25~45Kg 53cm
45~ 68 Kg 46 cm
Over68 Kg 41 cm

The dropping test in turns :

1. Conner A

2. Edges of the plane

3. Plan oo

1-4-
b

46

)
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11 USE PRECAUTIONS

1)

2)

3)

4)

1)

3)

4)

1)

11.1Handling precautions

The polarizing plate may break easily so be careful when handling it. Do not
touch, press or rub it with a hard-material tool like tweezers.

Do not touch the polarizing plate surface with bare hands so as not to make it
dirty. If the surface or other related part of the polarizing plate is dirty, soak a
soft cotton cloth or chamois leather in benzine and wipe off with it. Do not use
chemical liquids such as acetone, toluene and isopropyl alcohol. Failure to do
so may bring chemical reaction phenomena and deteriorations.

Remove any spit or water immediately. If it is left for hours, the suffered part
may deform or decolorize.

If the LCD element breaks and any LC stuff leaks, do not suck or lick it. Also if
LC stuff is stuck on your skin or clothing, wash thoroughly with soap and water
immediately.

11.2Installing precautions

The PCB has many ICs that may be damaged easily by static electricity. To
prevent breaking by static electricity from the human body and clothing, earth
the human body properly using the high resistance and discharge static
electricity during the operation. In this case, however, the resistance value
should be approx. TMQ and the resistance should be placed near the human
body rather than the ground surface. When the indoor space is dry, static
electricity may occur easily so be careful. We recommend the indoor space
should be kept with humidity of 60% or more. When a soldering iron or other
similar tool is used for assembly, be sure to earth it.

When installing the module and ICs, do not bend or twist them. Failure to do so
may crack LC element and cause circuit failure.

To protect LC element, especially polarizing plate, use a transparent protective
plate (e.g., acrylic plate, glass etc) for the product case.

Do not use an adhesive like a both-side adhesive tape to make LCD surface
(polarizing plate) and product case stick together. Failure to do so may cause
the polarizing plate to peel off.

11.3Storage precautions

Avoid a high temperature and humidity area. Keep the temperature between
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2)

3)

8)

0°C and 35°C and also the humidity under 60%.

Choose the dark spaces where the product is not exposed to direct sunlight or
fluorescent light.

Store the products as they are put in the boxes provided from us or in the same
conditions as we recommend.

11.4Operating precautions

Do not boost the applied drive voltage abnormally. Failure to do so may break
ICs. When applying power voltage, check the electrical features beforehand
and be careful. Always turn off the power to the LC module controller before
removing or inserting the LC module input connector. If the input connector is
removed or inserted while the power is turned on, the LC module internal circuit
may break.

The display response may be late if the operating temperature is under the
normal standard, and the display may be out of order if it is above the normal
standard. But this is not a failure; this will be restored if it is within the normal
standard.

The LCD contrast varies depending on the visual angle, ambient temperature,
power voltage etc. Obtain the optimum contrast by adjusting the LC dive
voltage.

When carrying out the test, do not take the module out of the low-temperature
space suddenly. Failure to do so will cause the module condensing, leading to
malfunctions.

Make certain that each signal noise level is within the standard (L level: 0.2Vdd
or less and H level: 0.8Vdd or more) even if the module has functioned properly.
If it is beyond the standard, the module may often malfunction. In addition,
always connect the module when making noise level measurements.

The CMOS ICs are incorporated in the module and the pull-up and pull-down
function is not adopted for the input so avoid putting the input signal open while
the power is ON.

The characteristic of the semiconductor element changes when it is exposed to
light emissions, therefore ICs on the LCD may malfunction if they receive light
emissions. To prevent these malfunctions, design and assemble ICs so that
they are shielded from light emissions.

Crosstalk occurs because of characteristics of the LCD. In general, crosstalk
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occurs when the regularized display is maintained. Also, crosstalk is affected by
the LC drive voltage. Design the contents of the display, considering crosstalk.

11.50ther

1) Do not disassemble or take the LC module into pieces. The LC modules once
disassembled or taken into pieces are not the guarantee articles.

2) The residual image may exist if the same display pattern is shown for hours.
This residual image, however, disappears when another display pattern is
shown or the drive is interrupted and left for a while. But this is not a problem on
reliability.
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12 Mechanic Drawing
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