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1. Scope
This data sheet is to introduce the specification of MTD0300ECP06DF-1 active matrix TFT 
module. It is composed of a color TFT-LCD panel, driver IC, FPC and a backlight unit. The 3.0’’ 
display area contains 360 (RGB) x 640 pixels.

2. Application
Digital equipments which need color display, mobile navigator/video systems.

3. General Information 

Ite   Co te ts  U it 

Size  .   i h 

Resolutio     RGB       / 

I te fa e  RGB‐ it o  MIPI  / 

Te h olog  t pe  a‐Si TFT  / 

Pi el pit h  . .    

Pi el Co figu atio   R.G.B. Ve ti al St ipe 

Outli e Di e sio   W   H   D   .     .     .    

A ti e A ea  .     .    

D i e  IC  ST S 

Displa  Mode  T a s issi e   
No all Bla k / 

Vie i g Di e tio   ALL  o’ lo k 

Ba klight T pe  LED  / 
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4. Outline Drawing
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5. Interface signals
16 Bit RGB Description

No.  S ol  Des riptio  

  LEDK  Po e  fo  Ba klight LED Cathode 

  LEDA  Po e  fo  Ba klight LED A ode. 

  GND  Po e  g ou d 

  VCI  Po e  suppl  

~   GND  Po e  g ou d 

  VS  Ve ti al s  sig al 

  HS  Ho izo tal s  sig al 

  PCLK  Pi el  lo k 

  DE  Data e a le 

~   B ~B   Blue data 

~   G ~G   G ee  data 

~   R ~R   Red data 

  RESET  Reset sig al i put 

  CS  Chip sele t sig al 

  SCL  Se ial  lo k i put 

  SDA  Se ial data i put 

  IOVCC  Po e  suppl  

  GND  Po e  g ou d 

  IOVCC  Po e  suppl  

MIPI Interface Description 
No.  S ol  Des riptio  

  LEDK  Po e  fo  LED Ba klight Cathode 

  LEDA  Po e  fo  LED Ba klight A ode 

  GND  Po e  g ou d 

  VCI  Po e  suppl  

  DN   Negati e MIPI diffe e tial data i puts 

  DP   Positi e MIPI diffe e tial data i puts 

  GND  Po e  g ou d 
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  CKN  Negati e MIPI diffe e tial  lo k i puts 

  CKP  Positi e MIPI diffe e tial  lo k i puts 

  GND  Po e  g ou d 

  DN   Negati e MIPI diffe e tial data i puts 

  DP   Positi e MIPI diffe e tial data i puts 

~   GND  Po e  g ou d 

  RESET  Glo al  eset pi  

~   GND  Po e  g ou d 

~   IOVCC  Po e   oltage 

6. Absolute maximum Ratings
6.1. Electrical Absolute max. ratings

Para eter  S ol  MIN  MAX  U it  Re ark 

Suppl  Voltage 
VCC  ‐ .   .   V 

IOVCC  ‐ .   .   V 

6.2. Environment Conditions 

Ite   S ol  MIN  MAX  U it  Re ark 

Ope ati g Te pe atu e  TOPR  ‐     ℃

Sto age Te pe atu e  TSTG  ‐     ℃

6.3. LED Backlight Absolute max. ratings 

Ite   S ol  MIN  MAX  U it  Re ark 

LED Fo a d Cu e t  ILED  ‐‐    A  O e LED 
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7. Electrical Specifications
7.1  Electrical characteristics

GND=0V, Ta=25℃ 

Ite   S ol  MIN  TYP  MAX  U it  Re ark 

Suppl  Voltage 
VCC  .   .   .   V 

IOVCC  .   .   .   V 

I put Sig al Voltage 
L le el  VIL    ‐‐  . VCC  V 

H le el  VIH  . VCC ‐‐  VCC  V

7.2 LED Backlight   Ta=25℃ 

Ite   S ol  MIN  TYP  MAX  U it  Re ark 

Fo a d Cu e t  IBL  ‐    ‐  A 
Note   

Fo a d Voltage  VBL  .   .   .   V 
Note 1: Each LED: IF =20 mA, VF = 3.2V. 

7.3 Schematic of LCD module system 
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8. Command/AC Timing
8.1 RGB Interface Characteristics

Sig al  S ol  Para eter  Mi   Ma   U it  Re ark 

HSYNC, VSYNC  TSYNCS  VSYNC, HSYNC Setup Ti e    ‐  s 

ENABLE 
TENS  E a le setup ti e    ‐  s 

TENH  E a le hold ti e    ‐  s 

DOTCLK 

PWDH  DOTCLK High‐le el pulse  idth   ‐  s 

PWDL  DOTCLK Lo ‐le el pulse  idth   ‐  s 

TCYCD  DOTCLK C le Ti e    ‐  s 

T gh , T ghf  DOTCLK Rise/Fall ti e  ‐    s 

DB 
TPDS  PD data setup ti e    ‐  s 

TPDH  PD data hold ti e    ‐  s 

8.2. RGB Interface Timing 

The timing chart of RGB interface DE mode is shown as follows. 
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8.3. SPI Interface Timing 
     The write mode of the interface means the micro controller writes commands and data to the LCD 
driver. 3-lines serial data packet contains control bit D/CX and a transmission byte. In 4-lines serial 
interface, data packet contains just transmission byte and control bit D/CX is transferred by the D/CX pin. 
If D/CX is “low”, the transmission byte is interpreted as a command byte. If D/CX is “high”, the 
transmission byte is command register as parameter. 

Any instruction can be sent in any order to the driver. The MSB is transmitted first. The serial interface is 
initialized when CSX is high. In this state, SCL clock pulse or SDA data have no effect. A falling edge on 
CSX enables the serial interface and indicates the start of data transmission. 
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8.4 MIPI Interface Characteristics 
8.4.1 High Speed Mode 

Figure: DSI clock channel timing 

Para eter  Sig al  S ol  Mi   Ma   U it  Des iptio  
Dou le UI i sta ta eous  DSI‐CLK+/‐ UIINSTA   s

UI i sta ta eous halfs  DSI‐CLK+/‐
UIINSTA 

  .   s  UI= UIINSTA= 
UIINSB UIINSTB 

Data to  lo k setup ti e  DSI‐D +/‐  tDS  .   ‐  UI 

Data to  lo k hold ti e  DSI‐D +/‐  tDH  .   ‐  UI 
Table: MIPI Interface-High Speed Mode Timing Characteristics 

8.4.2 Power ON/OFF Sequence 

Figure: Bus Turnaround (BTA) from display module to MPU timing 
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Figure: Bus Turnaround (BTA) from MPU to display module timing 

Para eter  S ol  S ol  Mi   Ma   U it  Des riptio
Le gth of LP‐ , LP‐ , 
LP‐  o  LP‐  pe iods 
MCU→Displa  Module 

DSI‐D +/‐  TLPXM      s  I put 

Le gth of LP‐ , LP‐ , 
LP‐  o  LP‐  pe iods 
MCU→Displa  Module 

DSI‐D +/‐  TLPXD      s  Output 

Ti e‐out  efo e the MPU 
Sta t d i i g  DSI‐D +/‐  TTA‐SURED TLPXD  TLPXD  s  Output 

Ti e to d i e LP‐    
Displa   odule  DSI‐D +/‐  TTA‐GETD  TLPXD  s  I put 

Ti e to d i e LP‐  afte  
Tu a ou d  e uest‐MPU  DSI‐D +/‐  TTA‐GOD  TLPXD  s  Output 

Table: MIPI Interface Low Power Mode Timing Characteristics 

8.5 Reset Timing 

Figure: Reset Timing 

Para eter  Related Pi s  S ol  Mi   Ma   U it 
Reset pulse du atio  

RESX 

TRW    ‐  us 

Reset  a el  TRT 
‐    s 

‐    s 
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9. Optical Specification
  Ta=25℃ 

Ite   S ol  Co ditio Mi   T p.  Ma .  U it  Re ark

Co t ast Ratio  CR  θ= °  ‐    ‐ 
Note  
Note  

Respo se Ti e  To / Toff ℃  ‐    ‐  s 
Note  
Note  

Vie  A gles 

ΘT 

CR≧  

‐    ‐ 

Deg ee Note   
ΘB  ‐    ‐ 

ΘL  ‐    ‐ 

ΘR  ‐    ‐ 

Ch o ati it  

White 
 

B ight ess 
is o  

‐  TBD 

Note , 
Note  

  ‐  TBD  ‐ 

Red 
  ‐  TBD  ‐ 

  ‐  TBD  ‐ 

G ee  
  ‐  TBD  ‐ 

  ‐  TBD  ‐ 

Blue 
  ‐  TBD  ‐ 

  ‐  TBD  ‐ 

Lu i a e  L  ‐    ‐  d/  
Note  
Note  

U ifo it   U  ‐  TBD  ‐  % 
Note  
Note  

Note 1: Definition of optical measurement system. 
Temperature = 25℃(±3℃) 
LED back-light: ON, Environment brightness < 150 lx 
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Note 2: Contrast ratio is defined as follow: 

pixelsblack  all with Luminance Surface
pixels  whiteall with Luminance Surface=RatioContrast 

Note 3: Response time is defined as follow: 
Response time is the time required for the display to transition from black to white (Rise Time, Tr) and from 

white to black(Decay Time, Tf).

Note 4: Viewing angle range is defined as follow: 
Viewing angle is measured at the center point of the LCD. 

Note 5: Color chromaticity is defined as follow: (CIE1931) 
Color coordinates measured at center point of LCD. 
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100%
triangleNTSCofarea

triangleRGBofareaS 

Note 6: Luminance is defined as follow: 
Luminance is defined as the brightness of all pixels “White” at the center of display area on optimum 

contrast.   

Note 7: Luminance Uniformity is defined as follow: 
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the center of 

each measuring area. 

points 9in  )brightnessLuminance( Maximum
points 9in  )brightnessLuminance( Minimum= (U)Uniformity

    Fig. 2 Definition of uniformity 
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10. Environmental / Reliability Tests

No  Test Ite   Co ditio   Judg e t  riteria 
  High Te p Ope atio  Ts=+ ℃,  h s  Pe  ta le i   elo  

  Lo  Te p Ope atio   Ta=‐ ℃,  h s  Pe  ta le i   elo  

  High Te p Sto age  Ta=+ ℃,  h s  Pe  ta le i   elo  

  Lo  Te p Sto age  Ta=‐ ℃,  h s  Pe  ta le i   elo  

  High  Te p  &  High 
Hu idit  Sto age 

Ta=+ ℃,  % RH 
 hou s 

Pe  ta le i   elo  
pola ize  dis olo atio  is 
e luded  

  The al  Sho k 
No ‐ope atio  

‐ ℃    i ~+ ℃    i , 
 Cha ge ti e: i ,   C les  Pe  ta le i   elo  

  ESD  Ope atio  
C= pF, R= Ω， poi ts/pa el
Ai :± KV,  ti es; 
Co ta t:± KV,   ti es; 

Pe  ta le i   elo  

  Vi atio  
No ‐ope atio  

F e ue   a ge: ~ Hz, 
St oke: .  
S eep: Hz~ Hz~ Hz   hou s 
fo  ea h di e tio  of X.Y.Z. 

Pe  ta le i   elo  

  Sho k   
No ‐ope atio  

G  s, ±X,±Y,±Z  ti es, 
fo  ea h di e tio   Pe  ta le i   elo  

  Pa kage 
D op Test 

Height:   , 
  o e ,   edges,   su fa es  Pe  ta le i   elo  

INSPECTION  CRITERION after test  
Appea a e  No C a k o  the FPC, o  the LCD Pa el 
Alig e t of LCD Pa el  No Bu les i  the LCD Pa el 

No othe  Defe ts of Alig e t i  A ti e a ea 
Ele t i al  u e t  Withi  de i e spe ifi atio s 
Fu tio  / Displa   No B oke  Ci uit, No Sho t Ci uit o  No Bla k li e 

No Othe  Defe ts of Displa  
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11. Precautions for Use of LCD Modules
11.1 Safety

The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid crystal touches your skin or 
clothes, wash it off immediately using soap and water. 

11.2 Handling 
A. The LCD and touch panel is made of plate glass. Do not subject the panel to mechanical shock
or to excessive force on its surface.
B. Do not handle the product by holding the flexible pattern portion in order to assure the reliability
C. Transparency is an important factor for the touch panel. Please wear clear finger sacks, gloves
and mask to protect the touch panel from finger print or stain and also hold the portion
outside the view area when handling the touch panel.
D. Provide a space so that the panel does not come into contact with other components.
E. To protect the product from external force, put a covering lens (acrylic board or similar board)
and keep an appropriate gap between them.
F. Transparent electrodes may be disconnected if the panel is used under environmental
conditions where dew condensation occurs.
G. Property of semiconductor devices may be affected when they are exposed to light, possibly
resulting in IC malfunctions.
H. To prevent such IC malfunctions, your design and mounting layout shall be done in the way
that the IC is not exposed to light in actual use.

11.3 Static Electricity 
A. Ground soldering iron tips, tools and testers when they are in operation.
B. Ground your body when handling the products.
C. Power on the LCD module before applying the voltage to the input terminals.
D. Do not apply voltage which exceeds the absolute maximum rating.
E. Store the products in an anti-electrostatic bag or container.
F. Peel off the LCM protective film slowly since static electricity may be generated.

11.4Storage
A. Store the products in a dark place at +25℃±10℃ with low humidity (40% RH to 60% RH).
Don't expose to sunlight or fluorescent light.
B. Storage in a clean environment, free from dust, active gas, and solvent.

11.5 Cleaning
A. Do not wipe the touch panel with dry cloth, as it may cause scratch.
B. Wipe off the stain on the product by using soft cloth moistened with ethanol. Do not allow
ethanol to get in between the upper film and the bottom glass. It may cause peeling issue or
defective operation. Do not use any organic solvent or detergent other than ethanol.

11.6 Cautions for installing and assembling 
A. Bezel edge must be positioned in the area between the Active area and View area. The bezel may press the 
touch screen and cause activation if the edge touches the active area. A gap of approximately 0.5mm is 
needed between the bezel and the top electrode. It may cause unexpected activation if the gap is too narrow. 
There is a tolerance of 0.2 to 0.3mm for the outside dimensions of the touch panel and tail. A gap must be 
made to absorb the tolerance in the case and connector.
B. In order to make the display assembly stable and firm, MTU recommends to design some supporting at the 
display backside, especially for the display with tape-attached touch panel, such supporting is important and 
essential, or else, the display may drop-off from front after some period of time.
C. Do not display the fixed pattern for a long time because it may develop image sticking due to the LCD 
structure. If the screen is displayed with fixed pattern, use a screen saver. 
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