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1. Basic Specifications 
1.1  Display Specifications 

1>LCD Display Mode 128*RGB*128, 262K-Color TFT , Normal Black VA 

2>Viewing  Angle Wide View 

3>Driving Method TFT Active Matrix 

4>Interface SPI-4 Interface 

5>Backlight: 2Pcs White LED 

6>Controller/Driver UUUUUUUST7735  

 

1.2  Mechanical Specifications 
1>Outline Dimension 45.0(L)x32.36(W)x4(H)mm(Detailed Information refer to LCM Drawing) 

2>Active Area 26.5(L)x25.5(W) 

3>View Area 26.9(L)x25.9(W) 

 
 

2. Terminal Function  
CON: 

Pin No.  Pin Name Function 

1 VDD Power supply(3.3V/5V). 
2 VSS Power supply(0V). 
3 /CS L: LCM selection. 
4 /RST L:Initialize LCM. 
5 D/C Data/Command selection. 
6 SDA Serial Data signal. 
7 SCK Serial Clock signal. 
8 LED+ Backlight supply(3.3V/5V). 

 

 

 

 

3. Mechanical Specifications 
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4. Absolute operation range 

 

Note: If one of the above items is exceeded its maximum limitation momentarily, the quality of the product 
may be degraded. Absolute maximum limitation, therefore, specify the values exceeding which the product 
may be physically damaged. Be sure to use the product within the recommend range. 
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5. Electrical Characteristics 
 5.1  DC Characteristics 
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Notes: 
1. VDDI=1.65 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, TA= -20 to 70℃ 
2. Source channel loading= 2KΩ+12pF/channel, Gate channel loading=5KΩ+40pF/channel. 
3. The Max. value is between measured point of source output and gamma setting value. 

5.2  Timing chart 
5.2.1  4-line serial interface characteristics 
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Fig.5.2.1  4-line serial interface timing 
 

Table 5.2.1  4-line Serial Interface Characteristics 
Note 1: VDDI=1.65 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=25 ℃ 
Note 2: The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and 
low levels are specified as 30% and 70% of VDDI for Input signals. 
 

6. Function description 
6.1  Write Functions 
The write mode of the interface means the micro controller writes commands and data to the LCD driver. In 
4-line 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 stored in the display data RAM (memory write command), or 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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Fig. 6.1.1  Serial interface data stream format 

 
 

 
Fig. 6.1.2  4-line serial interface write protocol (write to register with control bit in transmission) 

 

6.2  Read Functions 
The read mode of the interface means that the micro controller reads register value from the driver. To 
achieve read function, the micro controller first has to send a command (read ID or register command) and 
then the following byte is transmitted in the opposite direction. After that CSX is required to go to high before 
a new command is send (see the below figure). The driver samples the SDA (input data) at rising edge of 
SCL, but shifts SDA (output data) at the falling edge of SCL. Thus the micro controller is supported to read at 
the rising edge of SCL. After the read status command has been sent, the SDA line must be set to tri-state 
no later than at the falling edge of SCL of the last bit. 
 
4-line serial protocol (for RDDID command: 24-bit read): 
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Fig. 6.2.1   4-line serial interface read protocol 

 

6.3  Data transfer pause 
It will be possible when transferring a command, frame memory data or multiple parameter data to invoke a 
pause in the data transmission. If the chip select line is released after a whole byte of a frame memory data 
or multiple parameter data has been completed, then driver will wait and continue the frame memory data or 
parameter data transmission from the point where it was paused. If the chip select Line is released after a 
whole byte of a command has been completed, then the display module will receive either the command‘s 
parameters (if appropriate) or a new command when the chip select line is next enabled as shown below. 
This applies to the following 4 conditions: 
1) Command-Pause-Command 
2) Command-Pause-Parameter 
3) Parameter-Pause-Command 
4) Parameter-Pause-Parameter 
 

 
Fig. 6.3.1   Serial interface pause protocol (pause by CSX) 
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6.4  Data Transfer Modes 
The module has three kinds color modes for transferring data to the display RAM. These are 12-bit color per 
pixel, 16-bit color per pixel and 18-bit color per pixel. The data format is described for each interface. Data 
can be downloaded to the frame memory by 2 methods. 
 
6.4.1  Method 1 
The image data is sent to the frame memory in successive frame writes, each time the frame memory is filled, 
the frame memory pointer is reset to the start point and the next frame is written. 

 

 
6.4.2  Method 2 
The image data is sent and at the end of each frame memory download, a command is sent to stop frame 
memory write. Then start memory write command is sent, and a new frame is downloaded. 

 
Note 1: These apply to all data transfer Color modes on both serial and parallel interfaces. 
Note 2: The frame memory can contain both odd and even number of pixels for both methods. Only 
complete pixel data will be stored in the frame memory. 
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6.5 Data Color Coding 

 
Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors, 3AH=“06h” 

 
Note 1: Pixel data with the 18-bit color depth information 
Note 2: The most significant bits are: Rx5, Gx5 and Bx5 
Note 3: The least significant bits are: Rx0, Gx0 and Bx0 
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6.6  Display Data RAM 
 
6.6.1 Configuration (GM[2:0] = “000”) 
 
The display module has an integrated 132x162x18-bit graphic type static RAM. This 384,912-bit memory 
allows storing on-chip a 132xRGBx162 image with an 18-bpp resolution (262K-color). There will be no 
abnormal visible effect on the display when there is a simultaneous Panel Read and Interface Read or Write 
to the same location of the Frame Memory. 
 

 
Fig. 6.6.1 Display data RAM organization 
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6.6.2  Memory to Display Address Mapping 
 
6.6.2.1 When using 128RGB x 160 resolution (GM[2:0] = “011”, SMX=SMY=SRGB= ‘0’) 

 
Note 
RA = Row Address, 
CA = Column Address 
SA = Scan Address 
MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command 
MY = Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command 
ML = Scan direction parameter, D4 parameter of MADCTL command 
RGB = Red, Green and Blue pixel position change, D3 parameter of MADCTL command 
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6.6.3  Normal Display On or Partial Mode On 
 
6.6.3.1 When using 128RGB x 160 resolution (GM[2:0] = “011”) 
In this mode, the content of the frame memory within an area where column pointer is 00h to 7Fh and page 
pointer is 00h to 9Fh is displayed. To display a dot on leftmost top corner, store the dot data at (column 
pointer, row pointer) = (0, 0). 
 
1). Example for Normal Display On (MX=MY=ML=’0’, SMX=SMY=’0’) 

 
 

2). Example for Partial Display On (PSL[7:0]=04h,PEL[7:0]=9Bh, MX=MV=ML=’0’ ,SMX=SMY=’0’) 

 



 为您提供专业的显示解决方案                           HTM0144A01 

URL:www.hotlcd.com   
                     优质源于专业 EXCELLENT QUALITY BASED ON PROFESSION    16 

6.7  Address Counter 
The address counter sets the addresses of the display data RAM for writing and reading. 
Data is written pixel-wise into the RAM matrix of DRIVER. The data for one pixel or two pixels is collected 
(RGB 6-6-6-bit),according to the data formats. As soon as this pixel-data information is complete the “Write 
access” is activated on the RAM.The locations of RAM are addressed by the address pointers. The address 
ranges are X=0 to X=131 (83h) and Y=0 to Y=161 (A1h). Addresses outside these ranges are not allowed. 
Before writing to the RAM, a window must be defined that will be written. The window is programmable via 
the command registers XS, YS designating the start address and XE, YE designating the end address. 
 
For example the whole display contents will be written, the window is defined by the following values: XS=0 
(0h) YS=0 (0h) and XE=127 (83h), YE=161 (A1h). 
 
In vertical addressing mode (MV=1), the Y-address increments after each byte, after the last Y-address 
(Y=YE), Y wraps around to YS and X increments to address the next column. In horizontal addressing mode 
(V=0), the X-address increments after each byte, after the last X-address (X=XE), X wraps around to XS and 
Y increments to address the next row. After the every last address (X=XE and Y=YE) the address pointers 
wrap around to address (X=XS and Y=YS). 
 
For flexibility in handling a wide variety of display architectures, the commands “CASET, RASET and 
MADCTL” (see section 10 command list), define flags MX and MY, which allows mirroring of the X-address 
and Y-address. All combinations of flags are allowed. Section 9.10 show the available combinations of 
writing to the display RAM. When MX, MY and MV will be changed the data bust be rewritten to the display 
RAM. 
 
For each image condition, the controls for the column and row counters apply as section 9.10 below 
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6.8  Memory Data Write/ Read Direction 
The data is written in the order illustrated above. The Counter which dictates where in the physical memory 
the data is to be written is controlled by “Memory Data Access Control” Command, bits B5 (MV), B6 (MX), B7 
(MY) as described below. 

 

Fig. 6.8.1 Data streaming order 
 

6.8.1 When 128RGBx160 (GM= “011”) 

 
Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write 
Direction set by MADCTL bits B7(MY), B6 (MX), B5 (MV). The write order for each pixel unit is 
 
 

 
One pixel unit represents 1 column and 1page counter value on the Frame Memory. 
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6.8.2  Frame Data Write Direction According to the MADCTL parameters (MV, MX and MY) 
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7. Command Table 
7.1 System function Command List and Description 

 
Table 7.1.1  System Function command List (1) 
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Table 7.1.2 System Function command List (2) 
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Table 7.1.3 System Function command List (3) 

 
“-“: Don’t care 
Note 1: After the H/W reset by RESX pin or S/W reset by SWRESET command, each internal register 
becomes default state (Refer “RESET TABLE” section) 
Note 2: Undefined commands are treated as NOP (00 h) command. 
Note 3: B0 to D9 and DA to F are for factory use of driver supplier. 
Note 4: Commands 10h, 12h, 13h, 20h, 21h, 26h, 28h, 29h, 30h, 33h, 36h (ML parameter only), 37h, 38h 
and 39h are updated during V-sync when Module is in Sleep Out Mode to avoid abnormal visual effects. 
During Sleep In mode, these commands are updated immediately. Read status (09h), Read Display Power 
Mode (0Ah), Read Display MADCTL (0Bh), Read Display Pixel Format (0Ch), Read Display Image Mode 
(0Dh), Read Display Signal Mode (0Eh). 
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7.2  Panel Function Command List and Description 
Table 7.2.1 Panel Function Command List (1) 
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Table 7.2.2 Panel Function Command List (2) 
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Table 7.2.3 Panel Function Command List (3) 

 
“-“: Don’t care 
Note 1: The D1h to D3h registers are fixed for about ID code setting. 
Note 2: The D9h, DEh and DFh registers are used for NV Memory function controller. (Ex: write, clear, etc.) 
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Table 7.2.4 Panel Function Command List (4) 

 

Note 1: E0-E1 registers are fixed for adjusting Gamma 
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8. Inspection Standards 
Item Criterion for defects Defect type 
1) Display on inspection (1) Non display             (2) Vertical line is deficient 

(3) Horizontal line is deficient  (4) Cross line is deficient Major 

2) Black／White spot 

Size Φ(mm)       Acceptable number 
Φ≤0.3             Ignore (note) 
0.3<Φ≤0.45         3 
0.45<Φ≤0.6         1 
0.6<Φ                  0 

Minor 

3) Black／White line 

Length (mm)   Width (mm)     Acceptable number 
     L≤10      W≤0.03        Ignore 
 5.0≤L≤10  0.03<W≤0.04        3 
 5.0≤L≤10  0.04<W≤0.05        2 
 1.0≤L≤10  0.05<W≤0.06        2 
 1.0≤L≤10  0.06<W≤0.08        1 
      L≤10  0.08<W          follows 2) point defect 

Defects separate with each other at an interval of more than 20mm 

Minor 

4) Display pattern 

 
 
 
 
 
 
 
   UUUUA+BUUUU≤0.28  0<C  UUUUD+EUUUU≤0.25   UUUUF+G UUUU≤0.25 
      2                2              2 
Note: 1) Up to 3 damages acceptable 
     2) Not allowed if there are two or more pinholes every three-fourth inch. 

Minor 

5) Spot-like contrast 
irregularity 

    Size Φ(mm)      Acceptable Number 
         Φ≤0.7       Ignore (note) 
     0.7<Φ≤1.0          3 
     1.0<Φ≤1.5          1 

1.5<Φ                   0 
Note: 1) Conformed to limit samples. 

2) Intervals of defects are more than 30mm. 

Minor 

6) Bubbles in polarizer 

   Size Φ(mm)       Acceptable Number 
       Φ≤0.4        Ignore (note) 
   0.4<Φ≤0.65          2 
  0.65<Φ≤1.2          1 

             1.2<Φ                  0 

Minor 

7) Scratches and dent on the 
polarizer 

Scratches and dent on the polarizer shall be in the accordance with “2) Black/white 
spot”, and “3) Black/White line”. Minor 

8) Stains on the surface of LCD
panel 

Stains which cannot be removed even when wiped lightly  
with a soft cloth or similar cleaning. Minor 

9) Rainbow color No rainbow color is allowed in the optimum contrast on state within the active area. Minor 

10) Viewing area 
encroachment 

Polarizer edge or line is visible in the opening viewing area due to polarizer 
shortness or sealing line. Minor 

11) Bezel appearance Rust and deep damages that are visible in the bezel are rejected. Minor 

12) Defect of land surface contact Evident crevices that are visible are rejected. Minor 

13) Parts mounting 
(1) Failure to mount parts 
(2) Parts not in the specifications are mounted 
(3) For example: Polarity is reversed, HSC or TCP falls off. 

Minor 

14) Part alignment (1) LSI, IC lead width is more than 50% beyond pad outline. 
(2) More than 50% of LSI, IC leads is off the pad outline. Minor 

15) Conductive foreign 
matter (solder ball, 
solder hips) 

(1) 0.45<Φ, N≥1 
(2) 0.3<Φ≤0.45,  N≥1, Φ: Average diameter of solder ball (unit: mm) 
(3)  0.5<L,  N≥1, L: Average length of solder chip (unit: mm) 

Minor 
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16) Bezel flaw     Bezel claw missing or not bent Minor 

17) Indication on name plate 
(sampling indication label) 

(1) Failure to stamp or label error, or not legible.(all acceptable if legible) 
(2) The separation is more than 1/3 for indication discoloration, in which the 

characters can be checked. 
Minor 
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9. Handling Precautions 
9.1 Mounting method 

A panel of LCD module made by our company consists of two thin glass plates with polarizers that easily get damaged.  
And since the module in so constructed as to be fixed by utilizing fitting holes in the printed circuit board (PCB), extreme care 
should be used when handling the LCD modules. 

  
9.2  Cautions of LCD handling and cleaning 

When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe lightly. 
-Isopropyl alcohol 
-Ethyl alcohol 
-Trichlorotriflorothane 
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface. 
Do not use the following solvent: 
-Water 
-Ketene 
-Aromatics 

9.3 Caution against static charge 
    The LCD module use C-MOS LSI drivers. So we recommend you: 

Connect any unused input terminal to V BBBBdd BBBB or VBBBBssBBBB. Do not input any signals before power is turned on, and ground your body, 
work/assembly areas, assembly equipment to protect against static electricity. 
 

9.4  Packaging 
-Module employs LCD elements, and must be treated as such. Avoid intense shock and falls from a height. 
-To prevent modules from degradation, do not operate or store them exposed direct to sunshine or high temperature/humidity. 

 
9.5 Caution for operation 

-It is an indispensable condition to drive LCD module within the limits of the specified voltage since the higher voltage over the 
limits may cause the shorter life of LCD module. 

-An electrochemical reaction due to DC (direct current) causes LCD undesirable deterioration so that the uses of DC (direct 
current) drive should be avoided.  

-Response time will be extremely delayed at lower temperature than the operating temperature range and on the other hand at 
higher temperature LCD module may show dark color in them. However those phenomena do not mean malfunction or out of 
order of LCD module, which will come back in the specified operating temperature. 

 
9.6 Storage 

In the case of storing for a long period of time, the following ways are recommended: 
-Storage in polyethylene bag with the opening sealed so as not to enter fresh air outside in it. And with not desiccant. 
-Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping the storage temperature range. 
-Storing with no touch on polarizer surface by any thing else. 

 
9.7 Safety 

-It is recommendable to crash damaged or unnecessary LCD into pieces and to wash off liquid crystal by either of solvents 
such as acetone and ethanol, which should be burned up later. 
-When any liquid leaked out of a damaged glass cell comes in contact with your hands, please wash it off well at once 
with soap and water.  
 
 
 




