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1. Application Circuit

CH

1.1 DC/DC circuit (NCP5810)

MEI

OPTOELECTRONICS CORP.
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L1 4.7 uH
VBAT Y Y Y
u1 12|
11 o 2
PVIN A SWP [
C1 VOUTP
4.7 uF J_ c3
3
PGND I 4.7 uF
ENABLE =
a NCP5810D 6
EN VS
8
VBATO AVIN
=) D1
c2 L (ZD E Z 10
1uF s o SWN
41 5 L2
= 4.7 uH
— 56 k
D1: ON NSRO320MW2 = - R1 1
L1, L2: TDK VLF3010AT-4R7 IO" uF 836k  ~
C1:4.7 uF 6.3 V X5R = AN
C2: 1 uF 6.3 V X5R 0603 (
C1,C3,C4: 4.7 uF 6.3 V X5R 0805 ce'MopF

Figure 1. Typical Application Circuit

Note: For more details, please refer to NCP5810D Datasheet.
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1.2 Drive IC CPU interface definition

Document No.:

D:L VDD3|:>1AR VDD
E 7uF_X5_10V E TuF_X5_10V

AR vSS|:>l

Supply voltage from external system

4.7uF_
o 47uF_X5_ lOV

5_10V

D D9 CSB
ID_MIB[ 5] D1} D10 RW_WRB
D2 D11 R
ID_MIB=0 8080 mode D3 D12 E_REB
D D13 RESETB|
ID_MIB=1 6800 mode D5 D14
D6 D15
D7, D16 FLIM___ 5]
s Floating o o
SDOU
Connect to external system 10

u2
AR_VDD 1 ; AR_VDD
AR_VSS 13 AR_VSS
VCl 1 VCl
VCIL 5 vei1oyT
GND 1& 1
Ci2M 1 C12Mm
Cl12P 13 C12pP
C11M 1 Cl11M
C11P 1 C11P
VLOUT1 1 VLOUT1
C31P | C31P
C31M 1 C31M
C32P 1 C32P
C32M 1 C32M
VLOUT3 { VLOUT3
VLOUT2 1 VLOUT2
C21P 1 C21P
C21M 1 C21M
TE/FLM 1 FLM
I0VCC 1 VvDD3
SPB | SPB
ID_MIB 1 ID_MIB
DB17 { D17
DB16 1 D16
DB15 { D15
DB14 { D14
DB13 1 D13
DB12 1 D12
DB11 { D11
DB10 1 D10
DB9 1 D9
DBS8 1 D8
DB7 | D7
DB6 | D6
DBS5 1 D5
DB4 1 D4
DB3 1 D3
DB2 1 D2
DB1 | D1
DBO 1 DO
Dummy 1
Dummy 1
Dummy 1
Dummy 1
SDI { SDIN
SDO 1 SDOUT
CSB 1 CSB
RW_WRB 1 RW_WRB
RS 1 RS
E_RDB | E_REB
RESETB 1 RESETB
MVDD 1 VDD
VREG1OUT 1 VREG10UT
VCI 1 \Yel
VGH 1 VGH
VGL 1 VGL
GND 133 [
TP1 W(
TP2 W(
TP3 o1 X
P4 X

CONN_S6E63D6_61P

ci2M D—:l_
cizp [ 1uF_X5_10V

C11iM D—:l_ c26
cip [ 1uF_X5_10V
C31M D—:L o
catp [ 1uF_X5_10V
C32M D—:l_ co7
cazp [ 1UF_X5_16V

C21M D—:l_ 20
cotp [ 1uF_X5_16V

1uF_X5_10V

VLOUT;

1uF_X5_16 c31

V|_oun|:>:Ii vcuouﬂ:iL
Iu

o LUF_X5_10V

M

C37

o LUF_X5_10V

VREGlOUDl
SDI
1uF_X5_10V

VLOUT:
RB461F-T106

1F7><5716V

VDD
F_X5_10V

o

C35

o TUF_X5_10V
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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
CPU 8080mode 18bit data but 262K color

Data[17:0]e——221UA80ID 0 by
Data format and pin defination
MCU > Index : DB§~DBI1
RS,WRB,RDB, Parameter : DB17~DB10 DB8~DBI
RESET Image Data : DB17~DB0
Driver IC
RESET
RS
WRB [ , f_l ‘I I_l/N_I/\J_I/\F [
M L |_| |_|
Data[17 0 X Ox( 00020>—<0 00000 0x00044 0x3F000 0x3F000 0x3F000 OxOOOOA>—<OXOOOOZ/>-
Index=0x22
18bit mode o Standby off Image data Dispé von
Index=0x23 CPU interface Tnd ;6;63 i dRx20x 10 (picture R) Index=0x05
Index=0x02 parapieter=0x8130 parameter=0x0000 parameter=0x0001

parameter=0x0000

DB |DE|DE|DB|DB |DB |DB|DB|DB |DB |DB|DB|DB (DB (DB | DB | DB | DB
. o6 |l oes e B oes Wil oes (I} o (il os ) oe (| o (o ifooe (| o (| os i os () oos (] os §f oo i os GRAMDATA |47 |46 |15 |1 |3 sz |n || s [e |7 |65 |a]af2a]|1]0
INPUTOATAN 57 I vl o5 ) oo J0 o5 fif 02 4 oo Booo o 0 e B0 7 Qs fif s B« I W2 o e 1 l l l l 1 l l l l 1 l l l 1 l l l

structon®it (5 (@ | |\ (1B (B | B[ BB LI I O O RGE Arrangement | RS | R4 | R3 | B2 | R1 | RO | G5 | G4 | G3 | G2 | G1 | GO | BS | B4 | B3 | B2 | B1 | B0
(0] 15 | 14 | 13 [ 92 | 41 [ 40| 9 | & 7 B 5| 4 3 2 1 L]

Initial code:

Index_out(0x23);

Index_out(0x02);
Parameter_out(0x0000);
Index_out(0x03);
Parameter_out(0x8130);
Index_out(0x10); /I standby off
Parameter_out(0x0000);

[[¥e*xxx% halow is gamma setting **xxxxxk//
Index_out(0x70);
Parameter_out(0x???7?);
Index_out(0x71);
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Parameter_out(0x???7?);

Index_out(0x78);

Parameter_out(0x???7?);

/ khkkkkkkkhhhhhhhhhhkhhhhhhhhhhhhrrhhhhhhhhhhkhrrrrrx

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(1=0;1<176*220;I++) /Il 176*rgh*220 image data
Parameter_out(0x00000); // rgb image datra 18bit

/ khkkkkkkkhkhhhhhhhhhkhhhhhhhhhhhhrrhhhhhhhhhhhkkrrrrx

Index_out(0x05); /I display on

Parameter_out(0x0001);
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CPU 8080mode 16bit data but 262K color
. Data(16bit)
Data[15:0] > ~ ~
ata[15:0 DI=DI0 be-bl Data format and pin defination
MCU - Index : DB8~DBI1
RS,WRB,RDB, Parameter : DB17~DB10 DB8~DB1
RESET Image Data : DB17~DB10 DB§~DB1
RESET Driver IC 1 P‘xel
rs L
CS ) ‘

Data[15:0 J I Coran Yy o "
” N

R mm

16bit mode Stemdby off Display on
Index=0:03  CPUinterface 777 0 PR (icture R) P hhdex=0x05
parirrfeiz::()gfg()()o parapfeter=0x4130  parameter=0x0000 — 2, parameter=0x0001

[TIIIIIITITI]

INPUT DATA

S— s oa ] [ e o oo
O\A'Dtl S
e AHHAEEHEEREEEEEEER o
RESET pxe
RS L

Data[15:0 J X J ul

16bit mode

Index=0x23 CPU interface
Index=0x02

parameter=0x0000

Standby off
Index=0x10

Displaﬁ]

on
dex=0x05
parameter=0x0001

(picture R)

|||
INPUT DATA | l l
x

T LA vl l
] ﬂlﬂiu]ﬁ|m|ﬂ|-1u|-1-|m|-|

Instruction B [ e

%

"
"

- m]lu]ls

ww ||

Initial code:

Index_out(0x23);

Index_out(0x02);

Parameter_out(0x0000);

Index_out(0x03);

Parameter_out(0x4130); or Parameter_out(0x6130);
Index_out(0x10); /I standby off
Parameter_out(0x0000);

[[FRxxx% halow IS gamma setting **xx*xxxx//f
Index_out(0x70);

Parameter_out(0x???7?);

Index_out(0x71);

Parameter_out(0x???7?);
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Index_out(0x78);

Parameter_out(0x???7?);

/ /*~k~k~k*~k*~k*~k~k*~k~k~k*~k*~k*~k~k~k~k~k~k~k************************

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(1=0;1<176*220;I++) /Il 176*rgh*220 image data

{

Parameter_out(0x00000); // rgb image datra 16bit
Parameter_out(0x00000); // rgb image datra 16bit

}

//***************************************************

Index_out(0x05); /I display on
Parameter_out(0x0001);

Document No.:

1'st
2'st
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CPU 8080mode 9bit data but 262K color

Data format and pin defination
Index : DB8~DB1
Parameter : DB8~DBI
Image Data : DB§~DB0

1 pixel

DISPLAYS
Data[8:0] | Daa@bi) | 1yg_py
MCU >
RS,WRB,RDB,
RESET
Driver IC
RESET
rs L

1
9bit mode Ved 262K color . . Image data o
Index=0x24" " CpPU interface Index=0x03 5[%%313{:06{ 10 (picture R) %ig)l\d:y()%ﬁ

Index=0x02
parameter=0x0000

parameter=0x8130

parameter=0x0000

and
De | o0& §| 06 §| 0B §f D& || 06
[ KX N ER EX B

oo EFEIEEIEIEE

DB
0

DB

[]
mesuction Gt | @ | w [ e [ [ e | e[ e] e

(L] 15| M| 13|21 |w 9 L

4]
]
w e e |[w[we]e]e]s
7 S|4 |3 2|1 |e

Initial code:

Index_out(0x24);

Index_out(0x02);
Parameter_out(0x0000);
Index_out(0x03);
Parameter_out(0x8130);
Index_out(0x10); /I stadnby off
Parameter_out(0x0000);

[[Fxxx% halow IS gamma setting **x**xxxx//f
Index_out(0x70);
Parameter_out(0x???7?);
Index_out(0x71);
Parameter_out(0x???7?);

Index_out(0x78);
Parameter_out(0x???7?);

[ITITIT!

parameter=0x0001

...........

I 1 3
o8| o6 o8| o8| o6 fos Jos | oe | oe [oe | oe | oe | oa| e | os [oe|os [os ]
won[EEEEEEEEE R R

/ kkkkkkkkkkkkkkkkkkkhkkkkkkkkkkhkkkhkkkhkkkhkkkkkkkkkkkkkkkkkk

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;
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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(1=0;1<176*220;I++) /Il 176*rgh*220 image data

{

Parameter_out(0x00000); // rgb image datra 1'st
Parameter_out(0x00000); // rgb image datra 2'st

}

//***************************************************

Index_out(0x05); /Il display on
Parameter_out(0x0001);

10
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CPU 8080mode 8bit data but 262K color
-0l Data(8bit) |
Daalr ol >| DD Data format and pin defination
Index : DB8~DBI
My > aramefer - .
RESET mage Data : ~
Driver IC
RESET
RS

8bitmode ¥ 262k{;or

Index=0x24  CPU interface Index=0x03 Stlanéiby gfflo (picture R)
Index=0x02 rameter=0x41- nAex=Ux S A, e 30 Trmietion — DArAMCECI=
parameter=0£0000 parameter=0x4130 parameter=0x0000 [ M Tn——n a0a T T parameter=0x0001

ot | o | ot [ ot | oo | oo | 0w | oo | o6 | o | os | o | os | os | oo | os | os | oo
— s AR HERAREERREGREE|

T "|°f|||°s|||°:||1°:||r==tnTtn‘i?tnT||",, FEEEEELLLELCEEELEE

Bl (@ |®B|B|1B|B B B || |®B|B|B|IB B
[L:1] 15 5 4 3 1 L]

Initial code:

Index_out(0x24);

Index_out(0x02);
Parameter_out(0x0000);
Index_out(0x03);
Parameter_out(0x4130);
Index_out(0x10);
Parameter_out(0x0000); /I standby off
[[Fx% halow IS gamma setting *x*rxxx//
Index_out(0x70);
Parameter_out(0x???7?);
Index_out(0x71);
Parameter_out(0x???7?);

Index_out(0x78);

Parameter_out(0x???7?);

/ kkkkkkkkkkhkkhkhkkkkkhkhhkhhhhhhkhhhhhhhhkhkhkhhkkhhrkikkikk
H_start _address=0x20;
H_end_address=0xAF + H_start_address;
V_start_address= 0x00;

V_end_address= 0xDB;

11
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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(1=0;1<176*220;I++) /Il 176*rgh*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); /Il display on
Parameter_out(0x0001);

12
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CPU 8080mode 16bit data but 65K color

Data(16bit)

Data[15:0] » D17~D10 D&~D1

Data format and pin defination

MCU > Index : DBS~DBI1
RS,WRB,RDB, Parameter : DB17~DB10 DB8~DBI1
RESET Image Data : DB17~DB10 DB8~DB1

Driver IC
Ist pixel 2nd pixel 3rd pixel

Hooitmede P interface OO C1F Standby off Display on
Index=0x02 Indexz0x03 Index=0x10 Index=0x05
Daramelel;OxOOOO parameter=0x0130  parameter=0x0000 parameter=0x0001

ve |[oa Woe |[[oa o ][ oe W oe ][ os D& [ 0B |08 | 0B | 0B | DB | D8 | D& 0B |08 | 0B [ D8 | 06 | 08 | 08 [ 0B
INPUTDATAN i W v i as [ e [ 5 fif 2 | 52 [ff 10 “Rmm'”\|ﬂ||c]|s|u’|3|12’|1|m| |n|r|¢|s]a|:]2||| ‘

nmlmmsnl © | 5 | [ | B | o | B ] o | ) ]

L] 1] L] 1} L] 1B L] I3 1 | | | | | |”|
i A N N | ] | ] |3] |‘| | a«,wmmu|ns|Mlmlnlmlm'cslmlmlmlc |auumum

Initial code:

Index_out(0x23);

Index_out(0x02);
Parameter_out(0x0000);
Index_out(0x03);
Parameter_out(0x0130);
Index_out(0x10); /I standby off
Parameter_out(0x0000);

[[F¥xx% halow IS gamma setting **x**xxxx//f
Index_out(0x70);
Parameter_out(0x???7?);
Index_out(0x71);
Parameter_out(0x???7?);

Index_out(0x78);

Parameter_out(0x???7?);

/ kkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkhkkhkkkhkkhkkkkkkhkkkkkkkkk
H_start _address=0x20;
H_end_address=0xAF + H_start_address;

13
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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(1=0;1<176*220;I++) /Il 176*rgh*220 image data
{
Parameter_out(0x000); // rgb image datra 16bit  1'st

}

//***************************************************

Index_out(0x05); /Il display on
Parameter_out(0x0001);

14
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CPU 8080mode 8bit data but 65K color(transfer 3 times)
Data[7:0] Data(8bit) ! DI-DI Data format and pin defination
Index : DB8~DBI
MCU > Parameter : DB8~DBI
RS,WRB,RDB, Image Data :
RESET R: DB8~DB4
; G: DB8~DB3
Driver IC B: DBS~DB4

65k color i
Index=0x24  CPU interface Tndex=0x03 Standby off Image data Display on
Index=0x02 B Index=0x10 ndex=0x0:
arameter=0x0000 parameter=0x6130 parameter=0x0000 parameter=0x0001
parameter=0x [t T i —— 2 Tamasion 4 T —
[ % T 4 Tt ——— nm|[<:.|..’..|.:...:.;r:. nl..l..:.i.:.l.,:.|.:. @ .:.|..;. OR (:-il
IMEUT DATA e ||| o §l e | 08 (i OE Il D& D.B oe 0e | 08 | 06 B D& |§ 08 || OB OIB o8 | T | | | | + | |

L 8| 8 | = N LN & | _I__ = } IEREEERERERRER

ouere | 8 ma [ '_:Iﬁl‘-lu|u|m|ﬂ|m|a{u|-|u|n|u|n|

"""‘TJT"B"|5'2[5'5'5'3[5‘;'5‘1].‘«'.|3'|'.§'| |'?I'§|'E]'§'|'§'|'§']'l'|'c'.'|m- = |

Initial code:

Index_out(0x24);

Index_out(0x02);
Parameter_out(0x0000);
Index_out(0x03);
Parameter_out(0x6130);
Index_out(0x10); /I standby off
Parameter_out(0x0000);

[[Fxxx% halow IS gamma setting **x**xxxx//f
Index_out(0x70);
Parameter_out(0x???7?);
Index_out(0x71);
Parameter_out(0x???7?);

Index_out(0x78);

Parameter_out(0x???7?);

/ kkkkkkkhhhhhkhkhkkkhhhhhhhhhhkhhkrrhhhhhhhhhkhhrrrhhhhiik
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;

15
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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(1=0;1<176*220;I++) /Il 176*rgh*220 image data

{
Parameter_out(0x000); // rgb image datra 1'st
Parameter_out(0x000); //rgbimage datra  2'st
Parameter_out(0x000); //rgbimage datra  3'st

}

/ kkkkkkkkkkkkhkkkkkkkkkkkkhkkkhkkhkkhkkkkkkkkkkhkkhkkhkkkkkkkkk

Index_out(0x05); /Il display on
Parameter_out(0x0001);

16
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1.4 Drive IC SPI interface definition

u3
AR_VDD 1 ; AR_VDD
AR_VSS 13 AR_VSS
VCI 1 VCl
VCIL 1 g veioyr
S cizw I
Cizp L C12P
cum =2 C11M
ciip 2 C11P
10
VLOUTL 17 VLOUT1
S 2 s
Caop |2 Cc32pP
Caom 124 C32M
VLOUT3 g VLOUT3
VLOUT2 157 VLOUT2
C21P 75 c21P
C21M g C21M
TE/FLM 155 FLM
JOVCC 1 VDD3
SPB { SPB
ID_MIB 1 ID_MIB
DB17 1 D17
DB16 1 D16
DB15 1 D15
DB14 1 D14
DB13 1 D13
DB12 1 D12
DB11 1 D11
DB10 1 D10
DB9 1 D9
DB8 133 D8
DB7 134 D7
DB6 35 D6
DB5 35 D5
DB4 57 D4
DB3 33 D3
DB2 139 D2
DBL 19 D1
DBO 171 DO
Dummy {35
Dummy T2z 4
Dummy 3z 4
oumay, e - SDIN
spo |46 2 SDOUT
cs Far—< csB
4
RW_WRB zg < | RW_WRB
£ RS |22 £ Res
— 51 —
RESETB {25 RESETB
MVDD =5 < VDD
VREG10UT 125 < | VREGIOUT
e —
veL 2 VEL
GND 1 g; v
TPL 59X
TP2 g0 X
TP3 61 X
P4 T—X

CONN_S6E63D6_61P

AR_VDD

\Yel VDD3 AR_VSSD:L
-
C54
~|_cse | _cn ~|_css5
4.7uF_X5_10V. 4.7uF_X5_1
o|  ATUF_X5_10V |  4.7uF_X5_10V

Supply voltage from external system

CSB
ID_MIB[__>51 RW_WRB FLIM___#)
) SDOU
ID_MIB=0 ID=0 from spi SDIN
RESETB]

ID_MIB=1 ID=1 from spi

Connect to external system 10

C12m D_:]_ c62
cp [ 1uF_X5_10V

C11iM D_:]_ cs9

c1p [ 1uF_X5_10V
C31M D_:]_ 60 o LUF_X5_10v
ca1p D—:'T”F—Xilov VGL

Cc32M
L > C58 o
cap [ 1UF_X5_16V

VDD

VCI10UT|
C66 | cs7
UF_X5_10V | LUF_X5_10V

ol 1

o

el

VGH ces

C69

UF_X5_10V

17
C21M D_:]_ col DB7 : 12
1 3

VLOUT: - 14
c21p [ 1uF_X5_16V | ) 13
RB461F-T106 q ﬁ
c64 ) o

VLOUT [f 1uF_X5_16V ) 9

— [ 8

c65 ) ) g

1uF_X5_10V ) 5

— E_REB VDD3 [ 4

= RS q 3

SP q 2

VLOUT: q 1

[ 0

1UF_X5_16

C63 yrEG10OU
I ce7
| LUF_X5_10V
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DENSITRON'  [E=[CHI MEI

DISPLAYS Document No.:
HOST S6E63D6
» (CSB
_ SPfI » SDIN
Interface » RW_WRB(SCL)
Initial code:
Index_out(0x10);
Parameter_out(0x0000); /I standby off

[[Fx% halow IS gamma setting *x*rxxx//
Index_out(0x70);
Parameter_out(0x???7?);
Index_out(0x71);
Parameter_out(0x???7?);

Index_out(0x78);

Parameter_out(0x???7?);

/ kkkkkkkkkhkkhkkkhkkhkhhkhkhkkhkhhkhhkhhhkkhhhhrhkhhhhkhkhhhik
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);
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DENSITRON  [e]CHI MEI

DISPLAYS

Document No.:

Parameter_out(Temp);
Index_out(0x20);
Parameter_out(H_start_address);
Index_out(0x21);
Parameter_out(V_start_address);
Index_out(0x22);
For(1=0;1<176*220;I++) /Il 176*rgh*220 image data
{
Parameter_out(0x000); // rgb image datra

}

/ kkkkkkkkkkkkhkkkkkkkkkkkkhkkhkkhkkhkkkkkkkkkkhkkhkkkkkkkkkkk

Index_out(0x05); /Il display on
Parameter_out(0x0001);
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DENS%-HQPBO | CHI MEI

OPTOELECTRONICS CORP
| AYS
' Document No.:
SPI waveform
Scale | 750 nstdiv B|2ne | a1 Delay 78335938 us Bl |ne [T 20 (™

412

S us 746 us 753 us 6.1 us 76.8 us T7E us 783 us 791 us 79.8 us 806 us 813 us 821 us =

[ T T T T T T T T T T T T T T S T T T S [ S S (N T S K T S T A T S T BN RN

Bus/Signal Simple Trigger

Time

parameter=0x0000

|:| dotclk

Scale | 697 nsjdiv B2 | o1 Delay 86,523438 us Bl ne [T 20 (™

3 us 83 us 83.7 us 84.4 us 85.1 us 858 us 86.5 us 872 us 879 us 856 us 88.3 us 90 us at

[ T T T T T T T T T T T T T T T T T T T T T T T N T S T (N SO S S (N S T S N ST

Bus/Signal Simple Trigger

1 pRpRpppppppprp

Scale 697 ns/div B2 | g1 Delay 94,857435 us ElM|nie|[T|20 M

BusiSignal Simple Trigger

7 us 914 us 921 us 928 us 935 us 94.2 us 94.9 us 956 us 96.3 us 97 us 977 us 954 us 991
[
g

Time

D dotelk

Scale | titusidiv @[ 2ne [« Delay| 114,809313 us Bl [T[2n]m

e nz i
q q q us 109 u; 10 us 111 us 113 us 114 us 115 us M6 us 17 us 118 us 119 us 120 us 124
Bu='Signal Simple Trigger
[ N T T T S R T S R B AT T R T T S T S L S S T R T S R R A |
Time
[Jreset n

~— N

|:| dotelk

gpfapjop] o 1 1] T(opfopfopf o (1 0 1T (opjoppp o

65k color (R=S5hit G=6hit B=>5hit)
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DENSITRON  [e]CHI MEI

DISPLAYS

Document No.:

Scale H10nsidiv @] 20| Delay 110,695844 us §| Hl Jl:l'rl :||.|H|

N2 i
2244 us 109 0582844 us 109 878844 us 110 6982844 us 111 618844 us 112 338844 us 113 158
Bus/Signal Simple Trigger
Time
|:| reset_n

|:| dotclk

>
<«

one pixel contents(r==5Shit g=6hit b==5hit)
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DENSITRON

DISPLAYS

2. Brightness control

3.1

Switch(R43)
{

case 0x00:
case 0x01:
case 0x02:
case 0x03:
case 0x04:
case 0x05:
case 0x06:
case 0x07:
case 0x08:

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)

CHI M€l

OPTOELECTRONICS CORP.

LUMV2
(the 2nd gamma set)

LUMV3
(the 3rd gamma set)

LUMV4
(the 4th gamma set,default)

LUMVS
(the 5th gamma set)

LUMV6
(the 6th gamma set)

LUMV7
(the 7th gamma set)

P e

LUMV9
(the darkest gamma set)

i

(IC behavior)

Target gamma set = LUMV1;
Target gamma set = LUMV?2;
Target gamma set = LUMV3;
Target gamma set = LUMV4;
Target gamma set = LUMVS5;
Target gamma set = LUMVG;
Target gamma set = LUMV7;
Target gamma set = LUMVS;
Target gamma set = LUMV9;

22
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DENSITRON'  [E[CHI MEI

DISPLAYS

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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DENSITRON  [e]CHI M€EI

DISPLAYS

Document No.:

3. Power Sequence
4.1 Power on sequence:

500ms
-
Pov\//ecrIG 3v) ! ! !
: 20us  10ms | | | I
- <—>! ! | |
Reset /' | | | | | |
I I | |
I I | I
| | | I
VCIL | | I
| | / ‘ | I
VGAMIOUT | | VGH | |
| | [ I
. I I | I
VGH/VGL . . | I
1 1
I I \ | |
I I VGL | [
I 0 I | |
ms | |<—>
| | | — | Panel display normaly
| | | Panel is in I
darkness |
| Write image data to GRAM F—W
[ | 32ms
R10=(x0000 | (RO3=0x0001)
Standpy off | AR\I'DDA,A\YRVSS on Digplay on
| ! 4.6V
|
[ [
ARVDD | :
I | DC/DC is |
ARVSS | unstable |
| [ 4.4V
1

4.2 Standby on sequence:

VCI Power (3.3v)

Power saving mode
(Gram data and register are retained)

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

| | | |
| | | |
| | | |
VIl | | | |
| | T \ |
| | | |
VGAMIOUT | | | |
| | | A
VGH | | I I
| | | I
| | | |
| | | |
| | | / |
VGL | | I |
I I | I
[, 32ms |, 32ms | 100ms oy >
| | | |
| |
| |
|

ARVDD,ARVSS off
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DISPLAYS

4.3 Standby off sequence:

VCI Power (3.3v)

Document No.:

Reset

| I
| | '
| | :
I I |
I T |
| I
VIl | |
| | :
| I
VGAMIOUT ! . | VGH
| / | |
VGH/VGL | | |
| | :
I | , VGL
I I !
100ms 32ms |
: : Panel is in : Panel display normaly
darkness
| |
R10=0x0000(§tandby off) )
ARVDD,ARVSS on RO05=0x0001(display on)
I
| ! 46V
I T
| |
ARVDD | |
|
1| pemCis ||
ARVSS | unstable |
| ! 4.4V
| T

4.4 Power off sequence:

VCI Power (3.3v)

RESETB

N

Power off

VCII

VGAM1OUT

VGH

VGL

NS
/

32ms

32ms

(R05=0x0000) ARVDD,ARVSS off  (R10=0x0001)

Display off Standby on

25
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