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TFT LCD Module Specification 
Model: FMC10008-58 
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1. General Description 
 

пΦоέ 480 x 272 transmissive TFT graphic module with LED backlight and 
capacitive touch screen 

2. Module Specification 
Table 1 

Parameter Specification Unit Remarks 

Screen Size 4.3 (Diagonal) inch  

Pixel Size 198 (W) x 198 (H) ˃Ƴ Note 1 

Active Area 95.04 (W) x 53.86 (H) mm  

Outline Dimensions 111.0 (W) x 67.2 (H) x  6.0 (D) mm  

Display Format 480 RGB x 272 pixels  

Pixel Configuration RGB-Stripe Ƅ  

Viewing Angle с ƻΩŎƭƻŎƪ Ƅ  

Weight 119 g  

Operating Temperature -20 to 70 °C  

Storage Temperature -30 to 80 °C  

Note 1: The pixel size is for a complete pixel which includes the RGB sub-pixels. 

3. Electrical Specifications and Configuration 
 

3.1. Absolute Maximum Ratings 
Table 2 

Parameter Symbol Min. Max. Unit Remark 

Power Voltage VCC 0.3 5.0 V Note 1 

Logic Input signal VIN 0.3 5.0 V Note 1 

Note 1: Device is subject to permanent damage if stressed beyond the absolute maximum ratings. 
 
 

3.2. Panel Electrical Characteristics 
Table 3 

Parameter Symbol Min. Typ. Max. Units 

Digital Power Supply  
VDD 3.0 3.3 3.6 V 

IDD Ƅ 15 Ƅ mA 

High level input voltage VIH 0.7 * VCC Ƅ VCC V 

Low level input voltage VIL 0 Ƅ 0.3 * VCC V 
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3.3. Backlight Electrical Characteristics 
Table 4 

Parameter Symbol Min. Typ. Max. Units Remarks 

LED Current ILED Ƅ 20 20 mA 
Ta = 25 °C 

Backlight Voltage VLED Ƅ 23.1 Ƅ V 

 

VLED-VLED+

Figure 1: LED Configuration 

 

3.4. Touch Panel 

3.4.1. Touch Panel Electrical Characteristics 
Table 5 

Parameter Min. Typ. Max. Units Remarks 

Voltage Ƅ 3.3 Ƅ V  

Accuracy  Ƅ Ƅ ±1.5 %  

Resolution 
Ƅ 2048 Ƅ Ƅ X (long axis) 

Ƅ 1536 Ƅ Ƅ Y (short axis) 

3.4.2. Touch Panel Mechanical Characteristics 
Touch panel uses projected 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, touch panel can be water tight and weather resistant.  Glass surface is scratch and 
impact resistant. 
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3.5. Timing Characteristics 
Table 6 

Signal Item Symbol Min. Typ. Max. Unit 

Dclk 

Frequency DCLK Ƅ 9 15 MHz 

Clock Period TCLK Ƅ 111.1 66.7 ns 

High Time Tch 26.7 Ƅ Ƅ ns 

Low Time Tcl 26.7 Ƅ Ƅ ns 

Data  
Setup Time Tdes 10 Ƅ Ƅ ns 

Hold Time Tdh 10 Ƅ Ƅ ns 

DE 
Setup Time Tdes 10 Ƅ Ƅ ns 

HoldTime Tdeh 10 Ƅ Ƅ ns 

Hsync 

Period TH Ƅ 525 Ƅ DCLK 

Pulse Width Thp 2 41 Ƅ DCLK 

Back Porch Thb 2 Ƅ Ƅ DCLK 

Display Period Thd 480 480 480 DCLK 

Front Porch Thf 2 Ƅ Ƅ DCLK 

Vsync 

Period Tv Ƅ 286 Ƅ TH 

Pulse Width Tvp 1 10 Ƅ TH 

Back Porch Tvb 1 2 Ƅ TH 

Display Porch Tvd Ƅ 272 Ƅ TH 

Front Porch Tvf 1 2 Ƅ TH 
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3.6. Timing Controller Timing Chart 

 

 

  

 

 

Figure 2: Data Control Timing Diagrams 
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3.7. Interface Signals 
Mating connector is Molex 54132-4097 or equivalent.  

Table 7 

Pin No. Symbol Description Remarks 

1 VLED-  LED Ground  
2 VLED+ LED Power  
3 GND Ground  

4 VCC Power Supply   
5 R0 Red Data Bit0  
6 R1 Red Data Bit1  
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 G0 Green Data Bit0  
14 G1 Green Data Bit1  
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 B0 Blue Data Bit0  

22 B1 Blue Data Bit1  

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  

30 DCLK Data Clock 

5ǳǊƛƴƎ ǎŜǘ ǘƻ 5L{tҐέ I άΣ ƛƴǇǳǘ Řŀǘŀ ŀǊŜ ǾŀƭƛŘΦ  
5ǳǊƛƴƎ ǎŜǘ ǘƻ 5L{tҐέ [ άΣ ƛƴǇǳǘ Řŀǘŀ ŀǊŜ ƛƴǾŀƭƛŘ ŀƴŘ ǿƘƛǘŜ 
display data is written to data register automatically. 
Data is latched on falling edge 

31 DISP Display On/Off  

32 HSYNC Horizontal Sync Input  

33 VSYNC Vertical Sync Input  
34 DE Data Enable Control  

35 N/C No Connect  

36 GND Ground  

37 N/C No Connect 
Reserved for use with 4-wire resistive touch screen.  38 N/C No Connect 

39 N/C No Connect 
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40 N/C No Connect 

 

3.8. Touch Panel Interface Pin  
Mating connector part is Molex 52207-1060 or equivalent. 

Table 8 

Pin No. Symbol Description Notes 

1 SCK SPI Clock  

2 MISO SPI Master In Salve Out  

3 
SS_N SPI Select 

Set low to communicate with the 
touch panel 

4 
DR Data Ready  

Goes high when touch panel data 
is available 

5 MOSI SPI Master Out Slave In  

6 GND Ground  

7 VDD Power Supply  

8 GND Ground  

9 SNSN Stylus input Connect to stylus or leave floating 

10 GND Ground  

 

3.9. Power Sequence 
The LCD panel power ON/OFF sequence is as below. 

 

 
Figure 3: Power Timing Diagram 
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4. Colors and Orientation 
 

4.1. Basic Color Chart 
Table 9 

Color 

Input Color Data 

Red Green Blue 

MSB LSB    MSB LSB MSB LSB 
R7 R6 R5 R4 R3 R2 R1 R0 G7 G6 G5 G4 G3 G2 G1 G0 B7 B6 B5 B4 B3 B2 B1 B0 

Basic 
Colors 

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Red (255) 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Green (255) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
Blue (255) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
Cyan 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Magenta 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
Yellow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Red 

Red (0)          Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Red (1) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Red (2) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   : : : : : : : : : : : : : : : : : : : : : : : : : 
Red (253) 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Red (254) 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Red (255)    Bright 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Green 

Green (0)      Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Green (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Green (2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

   : : : : : : : : : : : : : : : : : : : : : : : : : 
Green (253) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 
Green (254) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 
Green (255) Bright 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 

Blue 

Blue (0)         Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Blue (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Blue (2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

   : : : : : : : : : : : : : : : : : : : : : : : : : 
Blue (253) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 
Blue (254) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 
Blue (255)   Bright 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
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4.2. Origin 
 

Pixel (0,0)

 
 

Figure 4: Location of Origin 

 

5. Optical Characteristics 
Table 10 

Item Symbol Conditions 
Specifications 

Unit Note 
Min Typ. Max. 

Brightness Ƅ Ƅ Ƅ 315 Ƅ cd/m2 Note 1, 6 

Response Time 
TR 

ʻҐлϲȁʊҐлϲ 
Ƅ 15 Ƅ ms 

Note 2 
TF Ƅ 35 Ƅ ms 

Contrast Ratio CR Viewing normal 
angle  
X̒ =̒ Y =0° 

300 400 Ƅ Ƅ Note 3 

Chromaticity White 
WX 0.26 0.31 0.36 

˃Ƴ Note 4 
WY 0.28 0.33 0.38 

Viewing 
Angle  

Hor. 
X̒+ 

Center CR>=10 

50 70 Ƅ 

Deg Note 5 
X̒- 50 70 Ƅ 

Ver. 
Y̒+ 40 55 Ƅ 

Y̒- 50 70 Ƅ 

Note 1: Measured at the center of the display when the display is electrically άoffέΦ 
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Note 2: Response Time: 
The response time is defined as the ǘƛƳŜ ƴŜŜŘŜŘ ǘƻ ǘǊŀƴǎƛǘƛƻƴ ǘƘŜ ŘƛǎǇƭŀȅ ōŜǘǿŜŜƴ ǘƘŜ άƻŦŦέ 
ǎǘŀǘŜ όǿƘƛǘŜύ ŀƴŘ ǘƘŜ άƻƴέ ǎǘŀǘŜ όōƭŀŎƪύΦ  ¢ƘŜ ǊƛǎŜ ǘƛƳŜΣ ¢R, is the time required to transition 
ǘƻ άƻŦŦέΦ  ¢ƘŜ Ŧŀƭƭ ǘƛƳŜΣ ¢F, is the time required to transition to άƻƴέΦ 

 

 
 

Figure 5: Response Time Definition 

 
Note 3: Contrast Ratio: 

The contrast ratio is defined by the following expression: 
 

Contrast Ratio (CR) = 
Luminance of LCD in the on (white) state 

Luminance of LCD in the off (black) state 
 

Note 4: Definition of color chromaticity (CIE 1931) 
Color coordinates of the LCD measured at the center of the display 

 
Note 5: Definition of Viewing Angle ̒ X and ̒ Y: 

 

 
 

Figure 6: View Angle Definition 
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Note 6: Measurement Set-Up: 
The LCD module with the backlight on should be stabilized at room temperature for 20 
minutes prior to measurement.   

 

 
 

Figure 7: Luminance Measurement Diagram 

6. Quality Assurance 
Table 11 

No. Test Description Test Parameters Remarks 

1 High Temperature Storage Test 80°C for 500h Non-operating 

2 Low Temperature Storage Test -30°C  for 500h Non-operating 

3 High Temperature Operation Test 70°C for 24h Operating 

4 Low Temperature Operation Test -20°C  for 24h Operating 

5 High Temperature and High Humidity 
Operation Test 

60°C @ 90%RH for 500h Operating 

6 Electro Static Discharge Test 
±6KV Contact 
±12KV Air 

Operating 

8 Vibration Test (non-operating) 
10Hz to 50Hz 
1.5mm Amplitude 
2 hours on each axis 

Non-operating 

Note: Test samples are allowed a 2 hour recovery time at room temperature following non-operational 
tests before functional operation is verified.   
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7. Precautions 
The following precautions will ŜƴǎǳǊŜ ǇǊƻǇŜǊ ƘŀƴŘƭƛƴƎ ƻŦ hŎǳƭŀǊΩǎ [/5 ƳƻŘǳƭŜǎΦ 

7.1. Mounting Precautions 
(1) The module should be mounted using a configuration that either holds the module by all 

four corners or by all four sides.  The bezel edge must be positioned outside the viewing area. 
The bezel may cause false activation if the edge touches the active area. A gap of 
approximately 0.5mm is needed between the bezel and the touch panel surface.  The bezel 
may cause false activation if the gap is too narrow. There is a tolerance of 0.2mm to 0.3mm 
for the outside dimensions of the touch panel and tail.  A cushioned gap must be present to 
account for the tolerance of the case and connector. 

 
 

Figure 11: 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 
transmitted to the module. 

 (3) For outdoor applications or applications exposed 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 standard glass cleaning materials to clean the surface of the touch panel. 
 (6) Do not disassemble or open the LCD module.  The warranty will be voided. 
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7.2. Operating Precautions 
(1) A stable, low-noise power supply is necessary to avoid LCD module operational errors.  

Noise and voltage spikes should be lower than ±200mV. 
(2) Response time is temperature 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 used with 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 temperature usage. Failure to derate the backlight current will 
reduce backlight lifetime or may permanently damage the LEDΩs within the backlight.   

(5) Temperature changes that may form moisture condensation can seriously damage the LCD 
module and result in permanent failure.  

(6) Image retention or image burn-in 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 module, the module has 

limited protection to electrostatic discharge. System designers must include ESD protection 
in the design to prevent module damage due to ESD. 

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

(3) When working with the module, it is recommended that the operator body and any 
electrical equipment that comes in contact with the module be grounded.  Ocular strongly 
recommends using anti-static mats to protect against the hazards of electrical shock.   

(4) Removal of the protective film from the LCD module can generate static electricity.  The film 
should be peeled off slowly and carefully by an electrically grounded operator in the 
presence of ionizing air blow off guns or fans.  

 

7.4. Precautions for Strong Light Exposure 
Strong UV light exposure causes degradation of the polarizer and color filter. 
 

7.5. Storage 
When storing the modules for an extended time, the following precautions are necessary: 
(1) Store the modules in a dark place. Do not expose the modules to sunlight or fluorescent 

light. The temperature should be between 5°C and 35°C at normal humidity.  

(2) It is recommended that the 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 glass. Avoid high impact or a large mechanical 

shock.  If the glass should 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 may leak out.  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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8. Mechanical Drawing 

 


