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1. Application Circuit 
1.1 DC/DC circuit (NCP5810) 
 
 

 
Note: For more details, please refer to NCP5810D Datasheet. 
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1.2 Drive IC CPU interface definition 
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1.3. Drive IC interface spec – BUS spec. 
  
Bus width Pin selection note 
18-bit interface DB17-0  
16-bit interface DB17-10, DB8-1  
9-bit interface DB8-0  
8-bit interface DB8-1  
ID_MIB= high   6800 mode 
ID_MIB=low    8080 mode 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Initial code: 
Index_out(0x23); 
Index_out(0x02); 
Parameter_out(0x0000); 
Index_out(0x03); 
Parameter_out(0x8130); 
Index_out(0x10);    // standby off 
Parameter_out(0x0000); 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 

MCU

Data(18bit)

RS,WRB,RDB,
RESET

D18~D0

Driver IC

CPU 8080mode 18bit data but 262K color

Data[17:0]
Data format and pin defination
Index          : DB8~DB1
Parameter   : DB17~DB10  DB8~DB1
Image Data : DB17~DB0

Standby off262k color

0x00046 0x0004 0x00000 0x00006 0x20460 0x00020 0x00000 0x00044 0x3F000 0x0000A 0x00002

...

...

...

...

...

...

18bit mode
CPU interface

Image data 
(picture R) Display on

Data[17:0]

WRB

CS

RS

RESET

0x3F000 0x3F000

Index=0x23

Index=0x02
parameter=0x0000

Index=0x03
parameter=0x8130

Index=0x10
parameter=0x0000

Index=0x22

Index=0x05
parameter=0x0001
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Parameter_out(0x????); 
………………………. 
………………………. 
………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 
V_start_address= 0x00; 
V_end_address= 0xDB; 
Temp= (H_start_address << 8) | H_end_address; 
Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 
Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
   Parameter_out(0x00000);  // rgb image datra 18bit 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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Initial code: 
Index_out(0x23); 
Index_out(0x02); 
Parameter_out(0x0000); 
Index_out(0x03); 
Parameter_out(0x4130);  or  Parameter_out(0x6130); 
Index_out(0x10);    // standby off 
Parameter_out(0x0000); 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 
Parameter_out(0x????); 
………………………. 
………………………. 

Data[15:0]

RS

RESET

Index=0x23

MCU

Data(16bit)

RS,WRB,RDB,
RESET

0x0023 0x0002 0x0000

16bit mode
CPU interface

D17~D10  D8~D1

Driver IC

CPU 8080mode 16bit data but 262K color

262k color

0x0003 0x4130

Standby off

0x0010 0x00

...

...

...
0x0022 0xFC00 0x0000 0xFC00

Image data 
(picture R)

0x0000

...

...

...
0x0005 0x0001

Display on

Data[15:0]

1 pixel

WRB

CS

Index=0x05
parameter=0x0001

Index=0x10
parameter=0x0000

Index=0x22

Index=0x02
parameter=0x0000

Index=0x03
parameter=0x4130

Data[15:0]

RS

RESET

Index=0x23

0x0023 0x0002 0x0000

16bit mode
CPU interface

262k color

0x0003 0x6130

Standby off

0x0010 0x00

...

...

...
0x0022 0xFC00 0x0000 0xFC00

Image data 
(picture R)

0x0000

...

...

...
0x0005 0x0001

Display on

1 pixel

WRB

CS

Index=0x05
parameter=0x0001

Index=0x10
parameter=0x0000

Index=0x22

Index=0x02
parameter=0x0000

Index=0x03
parameter=0x6130

Data format and pin defination
Index          : DB8~DB1
Parameter   : DB17~DB10 DB8~DB1
Image Data : DB17~DB10 DB8~DB1
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………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 
V_start_address= 0x00; 
V_end_address= 0xDB; 
Temp= (H_start_address << 8) | H_end_address; 
Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 
Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
  { 
     Parameter_out(0x00000);  // rgb image datra 16bit   1’st 
     Parameter_out(0x00000);  // rgb image datra 16bit   2’st 
   } 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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Initial code: 
Index_out(0x24); 
Index_out(0x02); 
Parameter_out(0x0000); 
Index_out(0x03); 
Parameter_out(0x8130); 
Index_out(0x10);     // stadnby off 
Parameter_out(0x0000); 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 
Parameter_out(0x????); 
………………………. 
………………………. 
………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 
V_start_address= 0x00; 
V_end_address= 0xDB; 
Temp= (H_start_address << 8) | H_end_address; 

 
MCU

Data(9bit)

RS,WRB,RDB,
RESET

0x048 0x004 0x000

9bit mode
CPU interface

D8~D0

Driver IC

CPU 8080mode 9bit data but 262K color

Data[8:0]
0x000

262k color

0x006 0x102 0x060

Standby off

0x020 0x000 0x000

...

...

...
0x044 0x1F8 0x000 0x1F8

Image data 
(picture R)

0x000

...

...

...
0x00A 0x000

Display on

0x002

1 pixel

WRB

CS

RS

RESET

Data[8:0]

Index=0x24

Index=0x02
parameter=0x0000

Index=0x03
parameter=0x8130

Index=0x10
parameter=0x0000

Index=0x22

Index=0x05
parameter=0x0001

Data format and pin defination
Index          : DB8~DB1
Parameter   : DB8~DB1
Image Data : DB8~DB0
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Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 
Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
  { 
     Parameter_out(0x00000);  // rgb image datra    1’st 
     Parameter_out(0x00000);  // rgb image datra    2’st 
   } 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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Initial code: 
Index_out(0x24); 
Index_out(0x02); 
Parameter_out(0x0000); 
Index_out(0x03); 
Parameter_out(0x4130); 
Index_out(0x10); 
Parameter_out(0x0000);    // standby off 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 
Parameter_out(0x????); 
………………………. 
………………………. 
………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 
V_start_address= 0x00; 
V_end_address= 0xDB; 

MCU

Data(8bit)

RS,WRB,RDB,
RESET

0x24 0x02 0x00

8bit mode
CPU interface

D8~D1

Driver IC

CPU 8080mode 8bit data but 262K color

Data[7:0]
0x00

262k color

0x03 0x41 0x30

Standby off

0x10 0x00 0x00

...

...

...
0x22 0xFC 0x00 0x00

Image data 
(picture R)

0xFC

...

...

...
0x05 0x00

Display on

0x01

Data[7:0]

1 pixel

WRB

CS

RS

RESET

Index=0x05
parameter=0x0001

Index=0x10
parameter=0x0000

Index=0x22

Index=0x02
parameter=0x0000

Index=0x24 Index=0x03
parameter=0x4130

Data format and pin defination
Index          : DB8~DB1
Parameter   : DB8~DB1
Image Data : DB8~DB3
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Temp= (H_start_address << 8) | H_end_address; 
Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 
Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
  { 
     Parameter_out(0x000);  // rgb image datra    1’st 
     Parameter_out(0x000);  // rgb image datra    2’st 

Parameter_out(0x00);  // rgb image datra    3’st 
   } 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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Initial code: 
Index_out(0x23); 
Index_out(0x02); 
Parameter_out(0x0000); 
Index_out(0x03); 
Parameter_out(0x0130); 
Index_out(0x10);        // standby off 
Parameter_out(0x0000); 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 
Parameter_out(0x????); 
………………………. 
………………………. 
………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 

MCU

Data(16bit)

RS,WRB,RDB,
RESET

0x0023 0x0002 0x0000

16bit mode
CPU interface

D17~D10  D8~D1

Driver IC

CPU 8080mode 16bit data but 65K color

65k color

0x0003 0x0130

Standby off

0x0010 0x00

...

...

...
0x0022 0xF800 0xF800 0xF800

Image data 
(picture R)

0xF800

...

...

...
0x0005 0x0001

Display on

Data[15:0]

1st pixel

WRB

CS

Index=0x05
parameter=0x0001

Index=0x10
parameter=0x0000

Index=0x22

Index=0x02
parameter=0x0000

Index=0x03
parameter=0x0130

2nd pixel 3rd pixel

RESET

Data format and pin defination
Index          : DB8~DB1
Parameter   : DB17~DB10 DB8~DB1
Image Data : DB17~DB10 DB8~DB1
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V_start_address= 0x00; 
V_end_address= 0xDB; 
Temp= (H_start_address << 8) | H_end_address; 
Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 
Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
  { 
     Parameter_out(0x000);  // rgb image datra 16bit   1’st 
   } 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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Initial code: 
Index_out(0x24); 
Index_out(0x02); 
Parameter_out(0x0000); 
Index_out(0x03); 
Parameter_out(0x6130); 
Index_out(0x10);        // standby off 
Parameter_out(0x0000); 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 
Parameter_out(0x????); 
………………………. 
………………………. 
………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 
V_start_address= 0x00; 
V_end_address= 0xDB; 
Temp= (H_start_address << 8) | H_end_address; 

MCU

Data(8bit)

RS,WRB,RDB,
RESET

0x24 0x02 0x00

8bit mode
CPU interface

D8~D1

Driver IC

CPU 8080mode 8bit data but 65K color(transfer 3 times)

Data[7:0]
0x00

65k color

0x03 0x61 0x30

Standby off

0x10 0x00 0x00

...

...

...
0x22 0xFC 0x00 0x00

Image data

0xFC

...

...

...
0x05 0x00

Display on

0x01

Data[7:0]

1 pixel

WRB

CS

RS

RESET

Index=0x05
parameter=0x0001

Index=0x10
parameter=0x0000

Index=0x22

Index=0x02
parameter=0x0000

Index=0x24 Index=0x03
parameter=0x6130

Data format and pin defination
Index          : DB8~DB1
Parameter   : DB8~DB1
Image Data : 
                    R: DB8~DB4
                    G: DB8~DB3
                    B: DB8~DB4
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Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 
Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
  { 
     Parameter_out(0x000);  // rgb image datra    1’st 

Parameter_out(0x000);  // rgb image datra   2’st 
Parameter_out(0x000);  // rgb image datra   3’st 

   } 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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1.4 Drive IC SPI interface definition 
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45

SDO
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47

RW_WRB
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RS
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RESETB
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MVDD
52
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53
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VGH
55

VGL
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GND
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TP1
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TP3
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TP4
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1
2

C57
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C11M
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2
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2
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1
2
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1
2
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VREG1OUT
VCI

ID_MIB

1
2

C64
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1 3
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RB461F-T106

VLOUT3

VLOUT1

VLOUT2

1
2

C65
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VDD

VREG1OUT

1
2

C66

1uF_X5_10V

1
2
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1uF_X5_10V

1
2

C69

1uF_X5_10V

1
2

C68

1uF_X5_10V

VGH

VGL

VDD3
RS

E_REB
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Initial code: 
Index_out(0x10); 
Parameter_out(0x0000);      // standby off 
//******* below is gamma setting *********// 
Index_out(0x70); 
Parameter_out(0x????); 
Index_out(0x71); 
Parameter_out(0x????); 
………………………. 
………………………. 
………………………. 
Index_out(0x78); 
Parameter_out(0x????); 
//*************************************************** 
H_start_address=0x20;    
H_end_address=0xAF + H_start_address; 
V_start_address= 0x00; 
V_end_address= 0xDB; 
Temp= (H_start_address << 8) | H_end_address; 
Index_out(0x35); 
Parameter_out(V_start_address); 
Index_out(0x36); 
Parameter_out(V_end_address); 
Index_out(0x37); 

SPI
interface

CSB
SDIN
RW_WRB(SCL)

HOST S6E63D6
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Parameter_out(Temp); 
Index_out(0x20); 
Parameter_out(H_start_address); 
Index_out(0x21); 
Parameter_out(V_start_address); 
Index_out(0x22); 
For(I=0;I<176*220;I++)       // 176*rgb*220 image data 
  { 
     Parameter_out(0x000);  // rgb image datra  
   } 
//*************************************************** 
Index_out(0x05);  // display on 
Parameter_out(0x0001); 
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SPI waveform 
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2. Brightness control 
3.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Switch(R43)        //////       (IC behavior) 
{ 
  case 0x00:   Target gamma set = LUMV1; 
  case 0x01:   Target gamma set = LUMV2; 

case 0x02:   Target gamma set = LUMV3; 
  case 0x03:   Target gamma set = LUMV4; 

case 0x04:   Target gamma set = LUMV5; 
  case 0x05:   Target gamma set = LUMV6; 

case 0x06:   Target gamma set = LUMV7; 
  case 0x07:   Target gamma set = LUMV8; 

case 0x08:   Target gamma set = LUMV9; 
} 
 
3.2  Program different gamma set: 
Set R80=01 , then write R70 ~ R78 to register. The data will store in LUMV1 gamma set. 
Set R80=02 , then write R70 ~ R78 to register. The data will store in LUMV2 gamma set. 
Set R80=03 , then write R70 ~ R78 to register. The data will store in LUMV3 gamma set. 
Set R80=04 , then write R70 ~ R78 to register. The data will store in LUMV4 gamma set. 
Set R80=05 , then write R70 ~ R78 to register. The data will store in LUMV5 gamma set. 

LUMV1
(the lightest gamma set)

LUMV2
(the 2nd gamma set)

LUMV3
(the 3rd gamma set)

LUMV4
(the 4th gamma set,default)

LUMV5
(the 5th gamma set)

LUMV6
(the 6th gamma set)

LUMV7
(the 7th gamma set)

LUMV8
(the 8th gamma set)

LUMV9
(the darkest gamma set)

R43 Target gamma set

Rekha.Susan.Mani
Stamp



 
 

 23

Document No.:

Set R80=06 , then write R70 ~ R78 to register. The data will store in LUMV6 gamma set. 
Set R80=07 , then write R70 ~ R78 to register. The data will store in LUMV7 gamma set. 
Set R80=08 , then write R70 ~ R78 to register. The data will store in LUMV8 gamma set. 
Set R80=09 , then write R70 ~ R78 to register. The data will store in LUMV9 gamma set. 
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Power (3.3v)

Reset

500ms

20us

VCI

VCI1

VGAM1OUT
VGH

VGL

VGH/VGL

R10=0x0000
Standby off

 (R05=0x0001)
Display on

100ms

ARVDD,ARVSS on

Panel display normaly

32ms
Write image data to GRAM

10ms

Panel is in 
darkness

DC/DC is 
unstable

4.6V

ARVDD

ARVSS

-4.4V

Power (3.3v)VCI

VCI1

VGAM1OUT

VGH

VGL

R05=0x0000(display off)

32ms

ARVDD,ARVSS off

32ms

R10=0x0001(Standby on)

100ms

Power saving mode
(Gram data and register are retained)

3. Power Sequence 
4.1 Power on sequence: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2 Standby on sequence: 
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Power (3.3v)

Reset

VCI

VCI1

VGAM1OUT VGH

VGL

VGH/VGL

100ms

ARVDD,ARVSS on

Panel display normaly

32ms

R10=0x0000(Standby off)
R05=0x0001(display on)

Panel is in 
darkness

DC/DC is 
unstable

4.6V

ARVDD

ARVSS

-4.4V

Power (3.3v)VCI

VCI1

VGAM1OUT

VGH

VGL

(R05=0x0000)
Display off 

32ms

ARVDD,ARVSS off

100ms

Power off
RESETB

32ms

(R10=0x0001)
Standby on

4.3 Standby off sequence: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.4 Power off sequence: 
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