GOLDEN-VIEW

SPECIFICATION FOR LCD MODULE

Model No. GVLCM240320G-13705A (TFT)
(2.4"TFT)

Approved Checked Department
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GOLDEN-VIEW

1. General Specifications:

1.1. FEATURES

_ Transmissive and Negative type

Display Mode
TFT

Display Format Graphic 240 (RGB)* 320 Dot-matrix (262K Color)
Viewing Direction 12:00 O’clock
Multiplexing Ratio 1/320 Duty
Screen size(inch) 2.4(Diagonal)
Controller UC8230S
Data Transfer 16 BITS 8080 PARALLEL INTERFACE
VDD 2.8~3.3V

1-2. MECHANICAL SPECIFICATION

ltem Specifcation Unit
Viewing Area 37.72(W)x54.4(H) mm
Active Area 36.72(W)x50.06(H) mm
Dots pitch 0.153(H)X0. 153 (W) mm
Outline 40.7(W)x57.1(H)x2.75(D)

. : . ; mm
Dimensional Refer to outline drawing on next page
Blacklight type White LED*4 —
VLED 3.0V(typ.) v

*Exclude FPC outline
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2. Outline Drawing

APPROVED BY: Ver| Date Modify Contents
NO| ITEM | NQITEM
1 NC 19|/DB9
—42.72(BL}—— —
@ l‘t.ﬁo.mmravcwj —2.75%0.1 21 NC 20 DB8
9 | sebiied AN 1.50 : 51| DB7
. A B 3| NC 21
4| IM3 | 24DB6
i 5| NC 23|DB5
WDMWW\M; M 240 (H) *3 (RGB) %320 (V) m 6 | RESET]| 24|DB4
W/MPL M m View Direction 7| VSYNC|25 DB3
W\ﬂ IM\W\ f%\ (12 0" clock) 8 | gsyNCl 26/DB2
@ ~ e - 9 DOTCLK 27|DB1
| =0 10| DEN | 28DB0
—_— 11[DB17 |29RD
: o 12|pB16 |SO|WR
vﬂ W. W et sida tape | Hu _u_va.hl Mw._. UO
M Hi H_H CONTACT SIDE fgz_sai AREA > o
s H e e 14|DB14 |32/ CS
Aw=0.50 od 5 3 |33|g
PO B*35-26.:0.1— 15| DBI3 |33|GND
36.00 , 16| DB12  |34|vCC
17 DB11  |35|LED_K
18/ DB10  [3g[LED_A
LCD TYPE TFT BACKLIGHT COLOR [ WHITE
POLARIZER TYPE | TRANSMISSIVE |FRAME TYPE J—
DISPLAY TYPE NEGATIVE DATA TRANSFER |16bit 8080
LCD COLOR CONNECTOR TYPE | FPC
VIEWING ANGLE |12:00 TECHNOLOGY coG
OPERATING TEMP |—20°C ~ +70°C |[DC—DC IC Without f— oy
STORAGE TEMP | =306 ~ +80°C|L0D DOTY 1 /520 PRODUCT NO. GVLCM240320G-13705A
BACKLIGHT TYPE | Edga LED 1.CD BIAS DRAWN BY 703 SCALE 111 REV. _ AOL
CONTROLLER IC | UCB230S ROHS - — PACE 1 N -
REMARKS VDD=2.8V, Vico=8.6V ,VLED=3.0V CHECKED BY | lzy L / %U%nﬂ#
NOTE: GENERAL TOLERANCE : X0.3, DATE 2009-03-16 UNIT mm N
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3.Absolute Maximum Ratings(Ta=25"C)

Item Symbol Min Max Unit Note
Supply voltage Vdd -0.3 4.6 \Y
Supply voltage (Logic) VDDI -0.3 4.6 \Y
Supply voltage (Digital) VCC -0.3 2.4 \Y
Driver supply Voltage VGH- -0.3 33 \"
VGL
Input Voltage Vin -0.3 Vddi+0.3 \Y 1,2
Logic Output voltage VO -0.3 Vddi+0.3 \"
range
Operating temperature Topr -20 70 C
Storage temperature Tstr -30 80 T
Humidity - - 90 %RH
Note:

1. If the module is above these absolute maximum ratings. It may become

permanently damaged.

Using the module within the following electrical characteristic conditions are also

exceeded,

the module will malfunction and cause poor reliability.
2. VDD >VSS must be maintained.

4. Electrical Characteristics(Ta=257C)

Item Symbol Min Typ Max Unit | Note
Input Vo]tage ‘H’ Vih 0.8vVdd - Vvdd A\
(VDD=2.8V) ‘L’ Vil Vss - 0.2vdd
Output Voltage ‘H’ Vih 0.8vVdd - vdd \%
(VDD=2.8V) ‘L’ Vil Vss - 0.2vdd
Normal i 55 i mA 13
. Mode >
Current Consumption Partiall
artia - TBD TBD uA 2
Mode

Note:

1: Display full white. Backlight on state.

2: IC on standby mode.

3: the default voltage is 2.8V, for N lights in series, the power is that the current

multiply N.
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5. Module Function Description

5-1. Interface Signal

Pin No. | Symbol Level Description

1-3,5 NC — No connection

4 IM3 I NC (Connected to GND interal)
6 RESET I Reset input pin

7 VSYNC |1 Frame synchronization signal

8 HSYNC Line synchronization signal

9 DOTCLK DOT clock

10 DEN Enable signal in RGB mode
11-28 D17-D0 Data bus

29 RD | Read/write control pin

30 WR I Read/write execution control pin
31 DC I Register selection input pin

32 /CS | Chip select input pins

33 VSS ov Ground

34 VDD 3.3V Power supply voltage for logic
35 LED K |— Back light-

36 LED A |— Back light+

5-2. Interface Timing Chart

Inter 80 system CPU interfac
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RS
Cs
4+—PWLW PWLE—» w——PWHW PWHE
WR WIH /d\.—:}[
RD VT m?_
PR p g Twes
Tovow Toven
—{pou—® —{awr
DEO- e VIE
DB1T {‘;-']:L Write data VI
{oon» *—{oHE:
DBO- [ Vo o
DB1T ><_ VoL Eead data VoL
(1.65V = Vop= 2.5V, Ta=-30to +85°C}

Symbol Signal Description Condition Min. Max. Units
tovow WR Bus cycle time Write 200 - n3
toves RD Read 400
PWow WR Write low-level pulse width 30 - nS
PWia RD Read low-level pulse width 350 - nS
PWew WR Write high-level pulse width a0 - ns
PWur RD Read high-level pulse width 400 — n3

tyrr. BwRs WR.RD Write/Read rise/fall time 2h n3

tas RS to CSWR,RD |Set up time 10 - ns
ten RS to C5,WR,ED | Address hold time 5 ns
toew WR Write data set up time 5 nS
thwe RD Nrite data hold time 60 ns
toor WR Read data delay time 200 n3
tous RD Read data hold time 5 n3

5-3. Instruction Code
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Command reg. | R |Rs|o15| 01| D13 | D12 011 [ D10 | pe | oe J] o7 | o6 | s | D4 J D3 | oz | o1 | oo || pefaun
1. Jndex R W0 gjlojolao 0 0 0 0 1D[7: 0]
. Jotaius SR [ R |0 gjojo]ao 0 0 0 0 TE |MTFE] 0 0 0 0 0
. 5t Display Enable ROOH | W | 1 gjojo]ao 0 0 0 0 0 0 0 0 | AOF | MAM | 08
. Device Code Read R |1 11000 LU I 0 0 1 1 0 0 0 0
b, [Drive Quiput Control BOMH | W1 g(oj o ] 0 | 8M| 0 |88 ] 0 0 0 ] 0 0
. ILCD Drive Waveform Control R02H | W1 0|0 [1] ] o 1 | BCO |E0R 0 o 0 0 0 0 i
[/ [Entry Mode RO3H | W | 1 J|TRI|DFM] O |EGRR O 0 0 0 0 [ D1 o0 AM 0 0 0
. [Resize Conirol ROLH | W |1 gjojo]ao 0 0 RCV]1:0] 0 RCH[1:0] 0 0 REZ1:0]
2. Pisplay Control (1) ROTH | W | 1 0| 0 |PTDE[:C]Q O 0 0 B'E'E"’ OM|GCN| DTE JCOL | 0 D1 | DO
10 Pisplay Contral (2] ROBH | W |1 0|0 1] ] FR{30] 0 1} ] BR[3:0]
11 Cisplay Coniral (3) RO9H | W |1 gjojo]ao 0 0 PTE[1:0] 0 PTG[1:0] ISC[3:0]
12 [isplay Control (4) ros |w [ 1llololofloflo|lo|o]fe o | o] o FQ%*ER FMI[Z0]
13 JExt. Display Interface Cirl 1 ROCH| W [1 0 ENC2:0) /] 0 0 [RM 0 DM[1:0] 0 0 [ RIM[T] H
14 JFrame Marker Coniral ROCH | W [ 1 0|0 0 0 1] 0 0 FMP{3:0 H
15 JEt. Display Interface Cil 2 ROFH | W | 1 g|ojo0|a0 /] 0 0 0 0 0 | wsPLJHSAL| 0 [ EPL[DAL H
Power Control (1) RIOH | W [ 1 0| 0| 0 |SAPR O BT[2:0] 0 0 [osTe[SlP| @ H
Power Control (2) EIMH | W |1 0|0 0 0 1] 0 D10 0 0 W20 H
15 Power Control (3) RIZH| W | 1 ITHSD ojof|ao 0 |PDC4|PDC2|FDC ';N PONZ| PON1 VRH[3-0]
Povier Control (4) RI3H | W[ 1 |0 VDW[E0) 0 VICM[E:0]
17 [tiing Dizakle rin  w (1fjofo|ojofojol oo 0 Jo] o Qo] o] o [rsE
18 JRAM Address 521 - Horzontzs R20H | W1 0|0 0 0 o 0 0 0 AD[T:0)
19 JRAM Address Set - Verical R2H| W |1 000 0 ] 0 0 AD[18:8]
- TR
20 JRAM Data Write / Read R22H \; : \;'E“-C
R3OH | W [ 1 gjojo]ao /] 0 0 /] 0 0 PHPO[210]
RIH| W |1 gjojo]ao 0 0 0 0 0 0 PEP2[21]
RIZH| W |1 g|ojo0|a0 /] 0 0 /] 0 0 PHP4[210]
RIZH | W |1 g|ojo|a0 /] PFPA[1:0] 0 0 /] 0 0 0 0 0
RMH | W [ 1 gjojo]ao /] 0 0|0 0 0 /] 0 0 0 PFR2[1:0]
R3GH | W | 1 g|o0j0]Q0 ] PRP1[2:0] 0 0 0 0 0 PRPO[Z0]
b1 I R3B6H [ W |1 0|0 1] VRP1H:0] 1] 0 o VRPOM:0]
- RITH| W [ 1 gjojo]ao /] PENA[2:0] 0 0 /] 0 0 PEMO[2:0]
ni R3BH | W | 1 g|jojo]oQ 0 PHN3[2:0] 0 0 0 0 0 PKN2[2:0]
I R38H | W |1 a0 1] ] 0 g | 1] 0 o ] 0 PRN4[2:0]
- Control (1) RIAH | W [1 gjojo]ao 0 0 0 0 /] 0 0 /] 0 | 0
- Coniral (12) RIBH| W [1 g|jojo0]o0 0 0 ) 0 0 0 0 0 0 [ PRI
- Control (13) RICH| W |1 g|oj0|a0 0 PRN1[2:0] 0 0 /] 0 0 PRNO20]
- Contral (14) RIDH | W [1 L WVRN1[4:0] 0 0 /] VRNO[-0]
b2 onechsum Contral retH] w1 lloflof o FoJoJoTJo o[ oo o T o Jo Joee]Re
23 JR Checxeum R4ZH| W | 1 g|jo]o Jo[oTJuw 0 IRCK]T-0
4 0T Checksum R43H | W |1 DACK[15:0]
[25 [Windows Horizontal Start Addr. Re0H | w [ 1 jglofo 0 1] 0 0 )
26 fndows Horizontal End Addr. REMH| W |1 L I 0 0 0 0
7 pindows Vertical Start Addr. RE2H | W | 1 gjojo]ao 0 0 0
26 JVindows Verlical End Addr. RE3H | W |1 gjojo]ao 0 0 0
9 Driver Qutput Contral RBOH | W [ 1 JIGE| 0 NL5:0] 0 ‘ ]
0 JBase Imags Display Contral REIH | W [1 jglofo 0 1] 0 0 0
1. ertical Scroll Control REAH [ W |1 g(oj o ] 0 ]
2 Partial Image 1 Display Position RBOH | W [ 1 agjof| @0 0 0 ]
3 PPartial Image 1 Start RAM Addr. REIH | W[ 1 Jajof| @ 0 1] 0
[34 Partial Image 1 End RAM Adsr, RE2H | W |1 gjojo]ao 0 0
5 JPartial Image 2 Display Position RB3H | W [ 1 Jjof| @ 0 1] 0
5 JPartial Image 2 Start RAM Addr. BAH | W[ 1 Jajof| @ 0 1] 0
7 WPartial Image 2 End RAM Adsdr. RESH | W |1 glojolao 0 0 E
Panz! Interface Control 1 R80H | W1 L I ] 0 ] 0 0 R
Panel Interface Coniral 2 RE2H | W [ 1 Jajof| @ 0 1] NOWI[Z:0] 0 0 ) I |
¢ [Fane! Interface Conirol 3 resn | w [ Tlolofolofe|o]lo]e 0| o |0 0 0| ACPI:0)
‘Fanel Interface Control 4 R85H | W [ 1 g|lofo 0 0 fE[1: 0 ] RTNES:0]
Panel Interface Control 5 ROTH | W [ 1 o|jo0jo0|Q 0 0 /] 0 0 0 [
Panel interface Control B RE8gH | W [ 1 g|lofo 0 0 ] 0 0 0 MCPE[2-0)
9 JCalibration Control RedH | W [1 gjojo]ao 0 0 /] 0 0 0 [ 0 Jous
foommand Reqg. |RAW |RSQID15| D14 | D13 | D124 D11 | D0 | D2 | DB D7 | D6 D5 D4 D03 D2 | D1 | DO Dafault
A H ¥
o TP Register Re6H | W - - -1~ - - i'é"T o Ll LS I MTnP'; h:TS'
B TP Timer RCEH[ W |1 WRTIMER ROTIMER
2 BaTe Cell reas | wo [ ”[If:']j MVDVE D] - ‘ - ‘ MVCMET]
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6. Electro-Optical Characteristics

ltem Symbol Condition Min. Typ. | Max. | Unit Note
Brightness Bp 6=0° - 200 - | Cdim? | 1
Uniformity | /\Bp ©=0° 80% - - 1,2
61
(@=90° -27 —+60
Viewing or270°%)
Angle o Crz10 Deg 3
(®@=0° or -50~+50
180°)
C;’:trizﬂ Cr 301.5 i 4
6=0°
Response ton ®=0° - 15 30 ms c
Time tot - 35 | 50 | ms
X - - -
W
}f - - -
:( - - -
Color of R y ) } _
CIE 6=0°
Coordinat X - - - -
oordinate e ©=0° 1,6
}f - - -
:( - - -
B
y - - -
NTSC .
Ratio S 60.5% -

Note: The parameter is slightly changed by temperature, driving voltage and
materiel.

Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM
displays full white.

The brightness is the average value of 9 measured spots. Measurement equipment
PR-705 (®8mm)

Measuring condition:
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GOLDEN-VIEW

- Measuring surroundings: Dark room.

- Measuring temperature: Ta=25"C.

- Adjust operating voltage to get optimum contrast at the center of the display.
Measured value at the center point of LCD panel after more than 5 minutes
whilebacklight turning on.

50cm

Detecter

Note 2: The luminance uniformity is calculated by using following formula.
ABp =Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

| WE . owa Wil
2
_—'_.-" A C,-'l-\l II/ 1\|
e — WS
3
o - S~
S R ® ©®
3
i =y C
"'-..'ll_,J' @.ﬂ' I'\.:.r"l

Measurement equipment PR-705 (®8mm)
Note 3: The definition of viewing angle:
Refer to the graph below marked by § and @
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Up(12:00)
2=30" —~ .
Y ©=0"0=0° g;r
N
Y ‘-ﬂ),f
|'\\.._ - /,/ ‘\l
Left(9:00) ':E:__‘ \ __,:r. T || iy K Right (3: 0n)
@=180° 5 N 9=0°
| " ‘-\_- Y

Down (6:00)
@=270°

Note 4: The definition of contrast ratio (Test LCM using PR-705):
Luminance When LCD is at “White” state

Contrast Ratio(CR)=

Luminance When LCD is at “Black” state

(Contrast Ratio is measured in optimum common electrode voltage)

Note 5: Definition of Response time. (Test LCD using DMS501):

The output signals of photo detector are measured when the input signals are
changed

from “black” to “white”(falling time) and from “white” to “black”(rising time),
respectively. The

response time is defined as the time interval between the 10% and 90% of
amplitudes.Refer to figure as below.

TrR Tr::'
% — |- —P |-
100} . ..l ) S N
20
Optical
Response
101 white \ — white
Y black

The definition of response time
Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.
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GOLDEN-VIEW

Color gamut:

area of RGB triangle

S= - % 100%
area of NTSC triangle
1831 CIE Chromaticity Diagran
7. Lightguide specification
T2 LT
X0 /
¢
xey .
3/
|
/// / |
kA
B
Item Symbol |Min |Typ |Max |Unit | Condition
Forward voltage A% - 3.3 34 \" [f=60mA
Forward Current If - 60 - mA
Luminance Master Screen | Ly 2000 | 2500 - Cd/m? | If=30mA
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GOLDEN-VIEW

Col dinat X 0.260 0.315 [£=30mA
olour coordinate Y 0.260 0315 =30m

Note:

1. Average Luminous Intensity of P1— P9
2. Luminous Uniformity =( MIN / MAX )*100%
3. Luminous Uniformity required =80%

8. Reliability

8-1. MTBF
The LCD module shall be designed to meet a minimum MTTF value of
50000 hours with normal. (25°C in the room without sunlight)

8-2. Content of Reliability Test

NO. Test Item Content of Test Condition
1 High Temperature Storage Endurance test applying the high +80°C,
temperature for a long time 96H
2 Low Temperature Storage Endurance test applying the low -30°C,
temperature for a long time 96H
3 High Temperature/Humidity | Endurance test applying the high 60°C,
Storage temperature and 90% RH,
high humidity for a long time 96H
4 Endurance test applying
Heat Shock The low and high temperature cycles | -20°C/+70°C
-20C 25C +70°C 5 cycle
(30min) «—— (5min)«—— (30min)
1 Cycle

Note: Test after 2 hours in room temperature.

9. Inspection Criteria

9-1. Environmental conditions
The environmental conditions for inspection shall be as follows
Room temperature: 20+3°C
Humidity: 65+20%RH

9-2.The external visual inspection
With a single 20-watt fluorescent lamp as the light source, the inspection
was in the distance of 30cm or more from the LCD to the inspector's eyes.

Page 13 of 13



