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1 Purpose: 

This documentation defines general product specification for OLED module supplied by 

CMEL. The information described in this technical specification is tentative. Please Contact 

CMEL’s representative while your product is modified. 

2 General Description: 

�  Driving Mode: Active Matrix. 

�  Color Mode:  

� 12 bit/pixel: R(4), G(4), B(4) 
� 16 bit/pixel: R(5), G(6), B(5) 
� 18 bit/pixel: R(6), G(6), B(6) 
� 24 bit/pixel: R(8), G(8), B(8) 

�  Driver IC: HX8358, COG Assembly 

� Interface:  

� MIPI-DBI 8-/9-/16-/18-/24-bit MPU parallel interface. 
� MIPI-DBI Serial data transfer interface. 
� MIPI-DPI 16-/18-/24- data lines parallel video (RGB) interface. 
� MIPI-DSI Lanes 1 or Lanes 2 mode interface 

�  Application: Cell phone etc.. 

�  RoHS Compatible 

3 Mechanical Data: 

No. Items Specification Unit 

1 Diagonal Size 2.83” Inch 

2 Resolution 240 x RGB x 320  

3 Pixel Pitch 0.060 × 0.180 mm 

4 Active Area 43.2 x 57.6 mm 

5 Outline Area 49.1 x 67.3 mm 

6 Thickness 1.75 (Typ.), 1.9 (Max) mm 

7 Weight 16 g 
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4 Absolute Maximum ratings: 

4.1 Absolute ratings of environment： 

Value 
Item Symbol 

Min. Max. 
Unit Note 

Storage Temperature TST -40 +80 ºC (1) 

Operating Ambient Temperature TOP -20 +60 ºC (2) 

 Note (1) The storage duration for both critical temperature (-40 & 80℃) meet reliability test criteria. 

  (2) The operating duration for both critical temperature (-20 & 60℃) meet reliability test criteria. 

 

4.2 Electrical absolute ratings： 

Item Symbol Unit Value 

Power supply voltage 1 AR_Vdd V +5V +/- 0.03 

Power supply voltage 2 AR_Vss V -4V +/- 0.1 

Power supply voltage 3 VCI V +2.3 ~ +3.6 

Power supply voltage 4 
VDD3 

(IOVcc) 
V +1.65 ~ +3.6 
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5 Electrical Characteristic: 

5.1 DC Characteristic 

(Vcc = 2.3 ~ 3.3V, IOVcc = 1.65~3.3V, TA = -40 ~ 85 °C) 

Item Symbol Test Condition Min. Typ. Max. Unit Note 
Input high voltage  VIH IOVcc= 1.65 ~ 3.3V 0.7xIOVcc - IOVcc V - 
Input low voltage  VIL IOVcc= 1.65 ~ 3.3V 0.0 - 0.3xIOVcc V - 

Output high voltage 
( D23-0 Pins)  

VOH IOH = -1 mA 0.8xIOVcc - IOVcc V - 

Output low voltage 
( D23-0 Pins)   VOL  

IOVcc= 1.65 ~ 2.4V 
IOL = +1mA 0.0 - 0.2xIOVcc V - 

IIH Except D[23:0], D[15:0], 
D[8:0] or D[7:0] 

  10 uA  
Logic High level input 

current 
IIHD D[23:0], D[15:0], D[8:0]or 

D[7:0] 
  10 uA  

IIL Except D[23:0], D[15:0], 
D[8:0] or D[7:0] 

-10   uA  
Logic Low level input 

current 
IILD D[23:0], D[15:0], D[8:0] or 

D[7:0] 
-10   uA  

I/O leakage current ILi Vin = 0 ~ Vcc - 5 - µA - 
Current consumption during 

normal operation 
( Vcc – VSSD )+ 
(IOVcc-VSSD) 

IOP(Vcc) - 1 - µA - 

Current consumption during 
normal operation 
( Vci – VSSD ) 

IOP(Vci) 

Vci=IOVcc=Vcc=2.8V , 
Ta=25°C , 

GRAM data = 0000h, 
Frame rate = 70Hz, 
REV=0, SAP=100, 

AP=100, FS0=00, FS1=11, 
VC1=111 

 
No panel load 

- 5 - mA - 

Current consumption during 
standby mode 

( Vcc – VSSD ) + 
(IOVcc-VSSD) 

IST(VCC) - 12 20 µA - 

Current consumption during 
standby mode 

( Vci – VSSD ) 
IST(VCi) 

Vcc=2.8V , Ta=25°C 

 1 5- µA  

Output voltage deviation - - - 80 - mV - 
Dispersion of the Average 

Output Voltage V - - 80 - mV - 
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5.2 AC Characteristic 

5.2.1   CPU Interface DBI TYPE-A (Fix-E & CLK-E mode) 

 
DBI Type-A interface characteristics (Fix-E mode) 

 

 
DBI Type-A interface characteristics(CLK-E mode) 

                         (VSSA=0V, IOVCC=1.65V to 3.3V, VCC=2.3V TO 3.3V, VCI=2.3V to 3.3V, TA = -30 to 70°C) 
Signal Symbol Parameter MIN MAX Unit Description 

WRX_DCX or 
DCX_SCL 

tAST 
tAHT 

Address setup time 
Address hold time (Write/Read) 

10 
10 

- 
- ns - 

CSX or RDX_E tcycle System clock cycle time 50 790 ns - 

D[23:0], 
D[17:0], D[15:0], 
D[8:0], or D[7:0] 

tDS 
tDH 
tACC 
tOH 

Data setup time 
Data hold time 
Read access time  
Output disable time 

15 
25 
10 
10 

- 
- 
- 
- 

ns For maximum CL=30pF 
For minimum CL=8pF 

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. 
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals. 
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DBI Type-A Write Control Timing: 

 
 

 

DBI-A System interface protocol, write to register or GRAM 
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DBI Type-A Read Control Timing: 

 
 

 

DBI-A System interface protocol, read from register or GRAM 
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5.2.2    CPU interface DBI Type-B  

 
DBI Type-B interface characteristic 

 
(VSSA=0V, IOVCC=1.65V to 3.3V, VCC=2.3V TO 3.3V, VCI=2.3V to 3.3V, TA = -30 to 70℃) 

Signal Symbol Parameter MIN MAX Unit Description 

DCX_SCL tAST 
tAHT 

Address setup time 
Address hold time (Write/Read) 

10 
10 

- 
- ns - 

CSX 
tCS 
tRCS 
tCSF 

Chip select setup time (Write) 
Chip select setup time (Read) 
Chip select wait time 
(Write/Read) 

20 
20 
20 

- 
- 
- 

ns - 

WRX_DCX 
tWC 
tWRH 
tWRL 

Write cycle 
Control pulse “H” duration 
Control pulse “L” duration 

50 
30 
20 

790 
630 
160 

ns - 

RDX_E 
tRC 
tRDH 
tRDL 

Read cycle 
Control pulse “H” duration 
Control pulse “L” duration 

50 
30 
20 

790 
630 
160 

ns - 

D[23:0], 
D[17:0], D[15:0], D[8:0], 
or D[7:0] 

tWDT 
tWHT 
tRACC 
tROH 

Data setup time 
Data hold time 
Read access time 
Output disable time 

15 
25 
10 
10 

- 
- 
- 
- 

ns For maximum CL=30pF 
For minimum CL=8pF 

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. 
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals. 
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DBI Type-B Write Control Timing: 

 
DBI-B System interface protocol, write to register or GRAM 

DBI Type-B Read Control Timing: 

 
DBI-B System interface protocol, read from register or GRAM 
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Image Data format for 24bit CPU interface (16.7M color) 

 

Image Data format for 18bit CPU interface (262k color) 

 

Image Data format for 16bit CPU interface  

 Case 1: RGB Data 4-4-4 bits (4k color)  

 
Case 2: RGB Data 5-6-5 bits (65k color) 
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Case 3: RGB Data 6-6-6 bits (262k color) 

 

Case 4: RGB Data 8-8-8 bits (16.7M color) 

 
 

Image Data format for 9bit CPU interface (262K color) 

 

Image Data format for 8bit CPU interface 

 Case 1: RGB Data 4-4-4 bits (4k color) 
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 Case 2: RGB Data 5-6-5 bits (65k color) 

  
 

Case 3: RGB Data 6-6-6 bits (262k color)  

 
Case 4: RGB Data 8-8-8 bits (16.7M color) 
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5.2.3 RGB interface DBI Type-C 

 
DBI Type-C interface characteristics 

 
Signal Symbol Parameter MIN MAX Unit Description 

CSX tCSS 
tCSH 

Chip select setup time (Write) 
Chip select setup time (Read) 

40 
40 

- 
- ns - 

WRX_DCX tAST 
tAHT 

Address setup time 
Address hold time (Write/Read) 

10 
10 

- 
- ns - 

DCX_SCL 
(Write) 

tWC 
tWRH 
tWRL 

Write cycle 
Control pulse “H” duration 
Control pulse “L” duration 

100 
40 
40 

- 
- 
- 

ns - 

DCX_SCL 
(Read) 

tRC 
tRDH 
tRDL 

Read cycle 
Control pulse “H” duration 
Control pulse “L” duration 

150 
60 
60 

- 
- 
- 

ns - 

SDI tDS 
tDT 

Data setup time 
Data hold time 

30 
30 

- 
- ns 

SDO tRACC 
tOD 

Read access time 
Output disable time 

10 
10 

- 
50 ns 

For maximum CL=30pF 
For minimum CL=8pF 

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.  
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals. 

 

 

Image data transfer format  
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RGB Interface Option-1 (3 wire) 

C SX

D C X_ SC L

S D I 0 D7 D6 D5 D4 D3 D2 D1 D0 D/C X D7 D6 D5 D4 D3 D2 D1 D0

D B I T yp e-C  In terf ace Pro to co l ––––  Op tion  1  (3wire )

Co m ma nd Co mm a nd  / p ar am e ter  

 

RGB Interface Option-2 (3 wire) 

D 1 5 ~ D 8  r e c o m m e n d s  t o  l o w

D 1 5 ~ D 8  r e c o m m e n d s  t o  l o w

 

RGB Interface Option-3 (4 wire) 

C SX

D CX_SC L

SDI D 7 D 6 D5 D 4 D 3 D 2 D 1 D 0 D 7 D 6 D 5 D 4 D 3 D 2 D1 D 0

W R X_D CX

Co mman d p ar ameter

DBI T ype-C In terface Pro toco l –––– Option  3 (4 wire )
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RGB Timing: 

V-back porch: 

VBP = 8*HSYNC
 

 V-front porch: 

VFP = 8*HSYNC
 

 HSYNC-WIDTH: 

HSYNC Width = 32*Dock CLK
 

 The distance between HSYNC and DE: 

Between HSYNC and DE = 

33*Dock CLK

Between HSYNC and DE = 

26*Dock CLK  
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5.2.4 DPI interface 

 
DPI Interface Characteristics 

 
Parameter Symbol Condition MIN TYP MAX Unit 

Vsync Setup Time VSST - 20 - - ns 
Vsync Hold Time VSHT - 20 - - ns 
Hsync Setup Time HSST - 20 - - ns 
Hsync Hold Time HSHT - 20 - - ns 
Pixel Clock Duty Cycle - 33 67 - % 
Pixel Clock Low Duration PCLKLT 20 - - ns 
Pixel Clock High Duration PCLKHT 

PCLKCYC 
20 - - ns 

Data Setup Time DST - 20 - - ns 
Data Hold Time DHT - 20 - - ns 

DPI Interface Characteristics(Default resulation is 240xRGBx230) 

 

 

5.2.5 RESET TIMING 

 
Reset Input Timing 

 
Symbol Parameter Related Pins MIN TYP MAX Note Unit 

tRESW *1) Reset low pulse width RESX 10 - - - µs 

- - - 5 When reset applied during 
Sleep In mode ms 

tREST *2) Reset complete time 
-  - 120 When reset applied during 

Sleep Out mode ms 
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6 Electro-Optical Characteristic: 

Items Symbol Min Typ. Max Unit Remark 

Operating Luminance L  200  Cd/m2 (1)(5) 

Power Consumption Pon - TBD - mW 
30% pixels 

on (1) 

Current Icc -  TBD- mA Full on (1) 

Response Time Tres - - 50 us (2) 

CIEx (White) Wx - 0.31 - - (5) 

CIEy(White) Wy - 0.33 - - (5) 

Color Saturation   70%    

Viewing Angle VA 160 170 - Degree (3) 

Contrast CR 3000:1 10000:1 -  (4) 

Operation Lifetime LTop TBD - - Hrs (1)(6) 

 

Note: 

Measuring surrounding: Dark room  

Surrounding temperature: 25oC 

IOVCC = 1.65V ~ 3.6V 

1. Test condition: 

          a. AR_VDD= 5V+/- 0.03V, AR_VSS= -4V+/- 0.1V 

          b. IC Initial Register Setting: 

     TBD 

 

 

2. Response Time test condition 

100%

  90%

 10%

Tr Tf

Time  
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3. Viewing angle test condition: 

 

 

 

 

 

 

 

      Viewing Angle= CR>10 

 

4. Contrast Ratio 

 
                         Luminance with all pixels white  
     CR =  
                         Luminance with all pixels black  

 

5. Optical tester: CA210 

 

6. Brightness of 30% power consumption. Operating Life Time is defined when the luminance 

has decayed to less than 50% of the initial measured luminance before life test. 
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7 System Diagram: 

HOST

CPU 

Interface 

Serial 

Peripheral 

Interface

RGB 

Interface

DCX_SCL

CSX

WRX_DCX
RDX_E

D[23:0]

CSX
DCX_SCL

SDI

WRX_DCX

SDO

VSYNC

HSYNC
Data Enable (DE)
DOTCLK

24/18/    16/9/8 bits

HX8358

D[23:0]
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8 Pin Assignment:  

PIN Symbol I/O Description Remarks 

1 TP1  Touch Panel    

2 TP2  Touch Panel  

3 TP3  Touch Panel  

4 TP4  Touch Panel   

5 VDDD O Output from internal logic voltage(1.5V)  

6 IOVCC P Digital IO Pad Power supply 1.65v ~ 3.6v   

7 RESX I 
Reset pin. Setting either pin low initializes the LSI. Must be reset after 

power is supplied.  

Must be connected to VSSD or IOVCC. 

 

8 BS0 I  

9 BS1 I  

10 BS2 I  

11 BS3 I 

 
BS0 BS1 BS2 BS3 Interface mode 
0 0 0 0 DBI TYPE-A 8bit (Fix-E/ CLK-E) 
0 0 0 1 DBI TYPE-A 9bit (Fix-E/ CLK-E) 
0 0 1 0 DBI TYPE-A 16bit (Fix-E/ CLK-E) 
0 0 1 1 DBI TYPE-A 18bit (Fix-E/ CLK-E) 
0 1 0 0 DBI TYPE-A 24bit (Fix-E/ CLK-E) 
0 1 0 1 DPI TYPE-C Option 1 
0 1 1 0 DPI TYPE-C Option 2 
0 1 1 1 DPI TYPE-C Option 3 
1 0 0 0 DBI TYPE-B 8bit 
1 0 0 1 DBI TYPE-B 9bit 
1 0 1 0 DBI TYPE-B 16bit 
1 1 1 1 DBI TYPE-B 18bit 
1 1 0 0 DBI TYPE-B 24bit 
1 1 0 1 DSI (Command mode) 
1 1 1 0 DSI (Video mode) 
Pixel format (RGB 444/ RGB565/ RGB666 / RGB888) is selected by 
DCS command (0x3Ah) 

 

12 VSYNC I Frame synchronizing signal for DPI I/F mode.  

13 HSYNC I Frame synchronizing signal for DPI I/F mode  

14 PCLK I Pixel clock signal for DPI I/F mode  

15 DE I A data ENABLE signal for DPI I/F mode  

16 DB23 I/O  

17 DB22 I/O  

18 DB21 I/O  

19 DB20 I/O  

20 DB19 I/O   

21 DB18 I/O   

22 DB17 I/O   

23 DB16 I/O   

24 DB15 I/O   

25 DB14 I/O 

 
 
 
 
 
 
 
 
 
 
 
When Operates in MIPI DBI interface mode, it is used liked an 24-bit 
bi-directional data bus. 
8-bit bus: use D7-D0 
9-bit bus: use D8-D0 
16-bit bus: use D15-D0 
18-bit bus: use D17-D0 
24-bit bus: use D23-D0 
When Operation in MIPI DPI interface mode, it is an 24-bit bus RGB 
data bus. 
16-bit bus: use D15-D0   
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26 DB13 I/O   

27 DB12 I/O   

28 DB11 I/O   

29 DB10 I/O   

30 DB9 I/O  

31 DB8 I/O  

32 DB7 I/O   

33 DB6 I/O   

34 DB5 I/O   

35 DB4 I/O   

36 DB3 I/O   

37 DB2 I/O   

38 DB1 I/O   

39 DB0 I/O 

18-bit bus: use D17-D0  
24-bit bus: use D23-D0  
If use MIPI interface, these pins are sub panel data bus (DBS23~DBS0). Let 
unused pins to the open. 

  

40 SDO O Serial data output   

41 SDI I Serial data Input   

42 RDX_E I 
DBI Type-B: Serves as a read signal and read data at the low level. 
DBI Type-A: 0: Read/Write disable, 1: Read/Write enable. 
If not use, let it open or connected to IOVCC. (weak pull high) 

  

43 WRX_DCX I 
DBI Type-B: Serves as a write signal and write data at the low level. 
DBI Type-A: 0: Read/Write disable, 1: Read/Write enable. 
DBI Type-C Option 3: Data / Command Selection pin. 
If not use, let itIf not use, let itIf not use, let itIf not use, let it open or connected to IOVCC. (weak pull high) open or connected to IOVCC. (weak pull high) open or connected to IOVCC. (weak pull high) open or connected to IOVCC. (weak pull high) 

  

44 CSX I 
Chip select signal.   
Low: chip can be accessed;  
High: chip cannot be accessed.  
If not use, let it open or connected to IOVCC. (weak pull high) 

 

45 DCX_SCL I 
Data / Command Selection pin in DBI Type-A and DBI Type-B  
When under DBI Type-C interface, it servers as SCL (Serial Clock) 
If not use, let it open or connected to IOVCC. (weak pull high) 

  

46 TE O Tearing effect output. If not used, please open this pin.   

47 PVDD P A voltage for the OTP programming. If not use, this pin must be open.   

48 CX11B I/O  

49 CX11A I/O 
Connect to the step-up capacitors for step up circuit 1 operation. Leave this 
pin open if the internal step-up circuit is not used. 

  

50 DDVDH P Output from internal logic voltage (1.5V). Connect to a stabilizing capacitor   

51 C11B I/O   

52 C11A I/O 
Connect to the step-up capacitors according to the step-up factor. Leave this 
pin open if the internal step-up circuit is not used. 

  

53 VREF - Reference voltage. Connect to a stabilizing capacitor   

54 VREG1 P Internal generated stable power for source driver unit.  

55 C21B I/O  

56 C21A I/O 
Connect these pins to the capacitors for the step-up circuit 2. According to the 
step-up rate. When not using the step-up circuit2, disconnect them.  
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57 HVO P 

An output from the step-up circuit2.or 4 ~ 6 time the VCI level. 

The step-up rate is determined with BT3-0 bits. Connect to a stabilizing 
capacitor between VSSD and VGH. Place a schottkey barrier diode between 
VCI and VGH. Place a schottkey barrier diode (see “configuration of the 
power supply ”). 

 

58 VGH P Internal generated stable power for AM-OLED VGH unit.   

59 ESD_VGH P Internal generated stable power for AM-OLED ESD_VGH unit.   

60 C22B I/O  

61 C22A I/O   

62 C23B I/O  

63 C23A I/O 

Connect these pins to the capacitors for the step-up circuit 2. According to 
the step-up rate. When not using the step-up circuit2, disconnect them. 

 

64 LVO P 

An output from the step-up circuit2.or –3~ -5 time the VCI level. 

The step-up rate is determined with BT3-0 bits. Connect to a stabilizing 
capacitor between VSSD and VGL. Place a schottkey barrier diode between 
VSSD and VGL. Place a schottkey barrier diode (see “configuration of the 
power supply ”). 

 

65 VGL P Internal generated stable power for AM-OLED VGL unit.  

66 ESD_VGL P Internal generated stable power for AM-OLED ESD_VGL unit.  

67 ARREF P Internal generated stable power for initial AM-OLED panel.  

68 VSSA, VSSD P Analog ground, Digital ground  

69 VCC, VCI P Digital power supply, 2.3V~3.3V, Analog power supply, 2.3V~3.3V  

70 AR_VSS P Positive voltage for OLED (+5V)  

71 AR_VDD P Negative voltage for OLED (-5V)  
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9 Reliability Test: 

TBD 
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10 Handling: 

10.1 Do not scratch the surface of the polarizer film as it is easily damaged. 

10.2 When cleaning the display surface, use soft cloth with solvent (as recommended 
below) and wipe lightly 
� Ethyl alcohol 

� Isopropyl alcohol 

10.3 Do not wipe the display surface with dry or hard materials that damage the polarizer 
surface. 

10.4 Since this OLED panel is made of glass, dropping the module or banging it against 
hard objects may cause cracks or fragmentation. 

10.5 Do not disassemble the OLED module as it may cause permanent damage. 

10.6 Hold OLED very carefully when placing OLED module into the system housing. Do 
not excessive stress or pressure to OLED module.  

 

11 Storage 

11.1 Storing in a polyethylene bag with the opening sealed. 

11.2  Placing in a dark place where neither exposure to direct sunlight nor any fluorescent  

 light is permitted and keep at room temperature & room humidity. 

11.3  Storing with no contact with polarizer surface. 

    （It is recommended to store them in the inner container which we delivered.） 
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