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1. General Description
n ® 480 x 27aransmissive TFJraphicmodulewith LED backlighind
capacitive touctscreen
2. Module Specification
Table 1
Parameter Specification Unit Remarks
ScreerSize 4.3 (Diagonal) inch
PixelSize 198 (W) x 198(H) >Y | Notel
Active Area 95.04(W) x53.86(H) mm
Outline Dimensions 111.0(W)x67.2(H) x6.0(D) mm
DisplayFormat 480 RGB x 272 pixels
Pixel Configuration RGBStripe b
Viewing Angle c 200t 201 b
Weight 119 g
Operating Temperature -20to 70 °C
Storage Temperature -30 to 80 °C
Note 1:The pixel size is for a complete pixel which includes the RGBixelb.
3. Electrical Specifications and Configuration
3.1. Absolute Maximum Ratings
Table 2
Parameter Symbol Min. Max. Unit Remark
PowerVoltage Vee 0.3 5.0 \Y Note 1
Logic Inpusignal Vin 0.3 5.0 \% Note 1
Note 1: Device is subject to permanedamageif stressel beyond tle absolute maximumatings
3.2. Panel Electrical Characteristics
Table3
Parameter Symbol Min. Typ. Max. Units
- Vop 3.0 3.3 3.6 V
DigitalPower Supply s 5 15 5 A
Highlevel input voltage ViH 0.7 * Ve b Vee \Y
Low level input voltage Vi 0 b 0.3 * V¢ \
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3.3. Backlight Electrical Characteristics
Table4
Parameter Symbol | Min. Typ. Max. Units Remarks

LED Current lLep b 20 20 mA _
Backlight Voltage Viep b 23.1 b \Y; Ta=25C

LS LT LT

O [ I I N A U N N )
Vieot R e e g B g O Ve
Figurel: LED Configuration
3.4. Touch Panel
3.4.1. Touch Panel Electrical Characteristics
Table5
Parameter Min. Typ. Max. Units Remarks
Voltage b 3.3 b V
Accuracy b b +1.5 %
b 204 b b X(l i
Resolution 048 (long aXI.S)
b 1536 b b Y (short axis)

3.4.2. Touch Panel Mechanical Characteristics

Touchpanelusesprojected capacitive technology. No activation force is required. Top surface
glass is chemical resistant with no wear from normal use. When placed in properly sealed
enclosure, touclpanel can be water tight and weather resistant. Glass surface is scratch and

impact resistant.
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3.5. Timing Characteristics
Table6
Signal Item Symbol | Min. | Typ. | Max.| Unit

Frequency DCLK b 9 15 MHz

Dclk C!ock Period TCLK b |111.1] 66.7 ns
High Time Tch 26.7| b b ns
Low Time Tcl 26.7| b b ns

Data Setup Time Tdes 10 b b ns
Hold Time Tdh 10 b b ns

DE Setup Time Tdes 10 b b ns
HoldTime Tdeh 10 b b ns
Period TH b |525| b DCLK
Pulse Width Thp 2 41 b DCLK

Hsync Back Porch Thb 2 b b DCLK
Display Period Thd 480 | 480 | 480 | DCLK
Front Porch Thf 2 b b DCLK
Period Tv b | 286| b TH
Pulse Width Tvp 1 10 b TH

Vsync Back Porch Tvb 1 2 b TH
Display Porch Tvd b | 272 b TH
Front Porch Tvf 1 2 b TH
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3.6. Timing Controller Timing Chart

Vayne

]
e || L] L] | [----

Dn7-Dno Invalid| | 1stline (2ndline ¥ 3rd line ) ¥ lmstline | Invalid
f"
. Y
— b e e — -, o, o a4 e b e b b b —r\-- ...........
e A
- - ~,
- - th LY
Hsyne * >
.3 Il ‘;lf. - I
thp thb I thd ! thi

Dn7-Dn0 Invalld ¥ :)( ¥ Invalld

poLK > oo

Tds

Dn7-DnQ

Tdes Tdsh

Figure2: Data ControlTiming Diagrams
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3.7. Interface Signals
Mating connector is Molex 54132-4097 or equivalent.
Table7
Pin No.| Symbol Description Remarks

1 Ve LED Ground

2 Viest | LED Power

3 GND | Ground

4 Vee | Power Supply

5 RO Red Data BitO

6 R1 Red Data Bitl

7 R2 Red Data Bit2

8 R3 Red Data Bit3

9 R4 Red Data Bit4

10 R5 Red Data Bit5

11 R6 Red Data Bit6

12 R7 Red Data Bit7

13 GO Green Data BitO

14 Gl Green Data Bitl

15 G2 Green Data Bit2

16 G3 Green Data Bit3

17 G4 Green Data Bit4

18 G5 Green Data Bit5

19 G6 Green Data Bit6

20 G7 Green Data Bit7

21 BO Blue Data BitO

22 B1 Blue Data Bitl

23 B2 Blue Data Bit2

24 B3 Blue Data Bit3

25 B4 Blue Data Bit4

26 B5 Blue Data Bit5

27 B6 Blue Data Bit6

28 B7 Blue Data Bit7

29 GND | Ground
5d2NAy3 aSad G2 5L{trlré& | azx

30 | DCLK | Data Clock 5dNRy3 &Sd 02 5L{tre [ 64z
display data is written to data register automatically.
Data is latched ofallingedge

31 DISP | Display On/Off

32 Hsyne | Horizontal Sync Inpu

33 Vsyne | Vertical Sync Input

34 DE Data Enable Control

35 N/C | No Connect

36 GND | Ground

37 N/C | No Connect

38 N/C No Connect Reserved for use with-wire resistive buchscreen

39 N/C | No Connect
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| 40 | N/IC | No Connect \ |

3.8. Touch Panel Interface Pin
Mating connector part idMolex 5220710600r equivalent.

Table8
Pin No. | Symbol| Description Notes
1 SCK | SPI Clock
2 MISO | SPI Master In Salve Ol
3 SS N | SPI Select Set low to communicate with the
- touch panel
4 DR | Data Ready Goes high when touch panel daj
is available
5 MOSI | SPI Master Out Slave |
6 GND | Ground
7 Voo | Power Supply
8 GND | Ground
9 SNSN | Stylus input Connect to stylus or leave floatir

10 GND | Ground

3.9. Power Sequence
The LCD panel pow@&N/OFF sequence is as below.

Vece

0<T1 0=T1

Display ON/OFF

10 frames T2 < 10 frames T2 <

Data Signal

Figure3: Power Timing Diagram

12700 Park Central, Suite 750, Dallas, TX 75251 contact@OcularLcd.com
Tel: 972-437-3888 Fax: 972-437- 2562 www.OcularLcd.com Page7 of 15



{ LIS ¢

S

FMC1000&%8
a 2 Rdz

ndo ¢

BDULAR

4. Colors and Orientation

Basic Color Chart

4.1.
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4.2. Origin
Pixel (0,0)
(TTTCTRTCETIT
Figure4: Location of Origin
5. Optical Characteristics
Tablel0
. Specifications i
ltem Symbol Conditions : Unit Note
Min Typ. Max.
Brightness b b b 315 b cd/m?® | Notel, 6
- Tr Cop s b 15 b ms
Response Time T. Fasl nc = 35 = povs Note 2
Contrast Ratio CR | Viewing normal 300 400 b b Note 3
. . Wy angle 0.26 0.31 0.36
>
Chromaticity | White Wy CX 2y =0° 028 | 033 038 Y Note 4
e+ 50 70 b
Viewing Hor. ‘ 50 70 b
X-
R=1 D N
Angle Vo . Center CR=10 40 55 O eg ote 5
' ‘v 50 70 b
Note 1 Measured at the center of thdisplaywhenthe display is kectricallydoffé ®
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Note 2 Responsdime:
The response time is defined asthehA YS Yy SSRSR (G2 (NI yaAdGAizy GKS RA:
¢ KS

aGLGS 06KAGSUY | yR (KS dagiythe timdireqhirdd totarsitiod | 0 @
G2 a2FF¢& 0 gigtReSimerréqbired taitransiSoh ta @ y ¢ @

F'y
White (TFT OFF) White (TFT OFF)
100% . —
m% A\ /
A} [ﬂ'
A /
Optical \\ :/
kY /
Response \ /
\ JH
\ /
10% ' Black (TFT ON) /
N .
0% B Time
T T

Figure5: Response Time Definition

Note 3 Contrast Rtio:
The contrast ratio is definebly the following expression:

. Luminance of LCD in thoa (white)state
Contrast Ratio (CR) Luminance of LCD in the off (blaskate

Note 4: Definition of color chromaticity (CIE 1931)
Color coordinatesf the LCDneasured at the centenf the display

Note 5: Definition of Viewing AngleXand" Y.

Normal
Bx=0y=0°

12 o’clock direction

By+ = 90°

6 o’clock direction
y- ax+ = 90°
By- = 90°
Figure6: View Angle Definition
12700 Park Central, Suite 750, Dallas, TX 75251 contact@OcularLcd.com
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Note 6 Measurement SetJp:

The LCD moduleith the backlight orshould be stabilized abom temperaturefor 20

minutesprior to measurement

Luminance Meter

Normal to the
LCD.

X-Y Center of the
active area.

Top
12:00

Left // Right
.CD Active
Area
4

L Z LCD
Module

Bottom
6:00

Figure7: Luminance Measurement Diagram

6. Quality Assurance

Tablell
No. Test Description Test Parameters Remarks
1 High Temperature Storage Test 80°Cfor 500h Non-operating
2 Low Temperature Storage Test -30°C for 50Ch Nonoperating
3 High Temperature Operation Test | 70°C for 24 Operating
4 Low Temperature Operation Test -20°C for 24h Operating
° g‘g:r;ieor?]pfg“re and High Humidity ¢ o~ & 9006RH for 80 Operating
+
6 Electro Static Discharge Test ﬁl;&/\igir;tact Operating
10Hz to 50Hz
8 Vibration Test (notoperating) 1.5mm Amplitude Non-operating

2 hours on each axis

Note: Testsamplesare allowed a 2our recovery timeat room temperaturefollowing norroperational

testsbefore functioral operation is verified.
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7. Precautions
The following precautionswil y & dzNB LINB LISNJ K YRt Ay3 2F h OdzZ | NR&

7.1 Mounting Precautions

(1) The module should be mounted usengonfiguration that either holds the module by all
four corners or by all four sideg.he lezel edge must be positioned outside thiewing area.
Thebezel may cause false activation if the edge touches the active Argap of
approximately 0.5mm is need between the bezel and the touch panel surfadée bezel
may cause falsactivation if the gap is too narrow. There is a tolerance ofmdnizo 0.3mm
for the outside dimensions of the touch panel and t#ilcushionedgap must begresentto
account forthe toleranceof the case and connector.

\ Cushion 0.5 mm

R S A R RN T B TR N
R e A e R A e i Vw_d Touch Panel
LCD Module
0.2-0.3 mm
—_— .
< View Area

Figurell: Mounting Diagram

(2)Any mounting configuration should ensure that there is no twisting force applied to the
module. Additionally the mounting should be such that large external forces are not directly
transmittedto the module.

(3) For outdoor applications or applicationspmsed to direct sunlight it is recommended to use
a protective lens with a UV filter to prevent UV damage to the LCD.

(4) Corrosive vapors will cause damage to the LCD module. The enclosure must protect the LCD
module from corrosive vapors.

(5) Use stadard glass cleaning materials to clean the surface of the touch panel.

(6) Do notdisassemble or open the LCD module. Theranty will be voided.

12700 Park Central, Suite 750, Dallas, TX 75251 contact@OcularLcd.com
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7.2 Operating Precautions

(1) A stable, lownoise power supply is necessary to avoid LCD mazhdeatioral errors.
Noise and voltage spikes shouldlbeer than 200mV.

(2) Response time iemperature dependant. Slower response times at lower temperatures are
normal and should be expected. The design should accommodate for lower response times.

(3) Module should be usedith a power supply that is equipped with over current protection.
The module does not include any current limiting protection circuitry.

(4) Module brightness is dependent on temperature. Module backlight may need to be de
rated at extended high temperaturesage. Failure to derate the backlight current will
reduce backlight lifetime or may permanently damage the®@Elithin the backlight.

(5) Temperature changes that may form moisture condensation can seriously damage the LCD
moduleandresult in permanent faure.

(6) Image retention or image burim is likely to occur if static images are displayed for an
extended time.

(7) Grounding and shielding is recommended to minimize the electromagnetic interference if
the module is to be used with high frequency circuits.

7.3. Electrostatic Discharge Control

(1) Although Ocular has considered ESD in the design of the LCD mbadulepdule has
limited protection to electrostatic discharge. Systdasigners musinclude ESProtection
in the design to prevent module damage dueBsD.

(2) Proper ESD protection must be followed when handling the LCD module. ESD discharge
through the interface pin cans seriously damage the LCD moduéar §vi ESD grounding
strap when handling the module.

(3) When working with the module, it is recommended thiaé operator body and any
electrical equipmenthat comes in contact with the module lggounded. Ocularstrongly
recommend using antistatic mats to protect against the hazards of electrical shock.

(4) Removal of the protective film from the LCD modwde generate static electricityThe film
should be peeled off slowly and carefullydoy electrically grounded operator in the
presence ofonizing air blow off guns or fans.

7.4. Precautions for Strong Light Exposure
StrongUVlight exposure causes degradat ofthe polarizer and color filter.

7.5. Storage

When storinghe modules for @ extendedtime, the following precautions are necessary

(1) Storethe modulesin a dark place. Do not expose the moditte sunlight or fluorescent
light. The temperatureshould bebetween 5Cand 35Cat normal humidity.

(2) Itis recommended thathe modules be stored in the original packaging.
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7.6. Handling Precautions for Glass

(1) The LCD used in the module is made from gkagsidhigh impact or a largmechanical
shock. If the glasshould break, handle it with care

(2) When the protection film is peeled off, static electricity is generated between the film and
touch panel. Be sure to peel this film off in an ESD protected environment.

(3) If the LCD breaks the liquid crystal fluid mayleat. Although this material is not toxic,
you should avoid touching this material. If the liquid crystal gets on the skin, wash with
normal soap and water.

(4) Avoid excess or repeated bending of the FPC connector on the module.
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DISPLAY YOUR ADVANTAGE

8. Mechanical Drawing
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