Pe
. = Crystalfontz  This controller datasheet was downloaded from http://www.crystalfontz.com/controllers/

LGDP4216 is a controller & driver on-chip IC for PMOLED (passive matrix OLED) display, which supports 260K colors
and 160x128 format. The IC includes 480-channel data driver and scan driver and RC oscillator (RC-OSC). And it also

includes SRAM memory for 1-frame display contents, MPU interface block, and display control circuits.



- Data driver suppiy voitage DV

- Make sure I0vDDz2VDD=AVDD

Dot Matrix Display Area

- Variabie dispiay size : Max 160(RGB) X 12

00
[

Lines.

Graphics RAM(GRAM)

- Dot Matrix : 128 x 18bit x 160 = 368,640 bits

Dot Matrix Data Driver

- Max 480 outputs (160 x RGB)

- Data format:
RGB 6:6:6 = 64 Gray scales (260K colors)
RGB 5:6:5 = 64 Gray (G), 32 Gray(R, B) scale (65K colors)

- Maximum output current * R : 10 ~ 153uA (Step : 0.6 UA)
Maximum output current => G/B : 10uA ~ 102uA (Step : 0.4 uA)

- Pin-to-Pin current deviation =& TBD

— o
w

- Maximum on resistance 20Q
CPU Interface
- 180 and M68
- 18-/16-/9-/8-Bit write and read with address RS

- Address RS is used to select command and parameters
RC-0OSC

- Frequency (3 ~ 5MHz,Typ.= 4.0MHz, +12%)

Frame Rate

- Variable frame rate 60, 75, 90,105,120,135,150 Hz (default: 90Hz)
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Chip Pin Function

Signals No. of pins Pad type Functions
DvCC 15 - A supply voltage for data driver.
SVCC 4 - A supply voltage for scan regulator
SVCC_OuT 6 - A power supply for the scan driver.
IovDD 2 - A supply voltage for the interface pins.
VDD 2 - A supply voltage for the logic.
AVDD 2 - A supply voltage for the analog circuit.
HGND 22 - Ground for the data driver and scan driver and scan regulator.
VSS 4 - Ground for the logic and GRAM and /O unit.
AGND 2 - Ground for the analog circuit.
OSC1 1 110
Connect an external resistor for RC oscillation.
0SC2 1 110
SINK_R 8 110 Discharge Voltage for Red
SINK_G 8 110 Discharge Voltage for Green
SING_B 8 1/0 Discharge Voltage for Blue
REF 1 (0] A reference voltage output for the analog circuit.
C86 1 | H: M68 series L: 180 series
DCDC 1 1/0 This pins control the external DC-DC converter on off.
DCDCB 1 1/0 This pins control the external DC-DC converter on off.
GPO [1:0] 2 (0] General-purpose output pin.
TEST [1:0] 2 110 Atest pins. The pin must be fixed at the VSS.
CSB 1 | Chip Select (Active low)
RDB 1 | Read (Active low, 80 interface), Enable (68 interface)
WRB 1 | Write (Active low, 80 interface), H: Read, L: Write (68 interface)
RSTB 1 | Reset (Active low)
RS 1 | Address (L: index, H: parameter or data)
DUMMY_EN 1 (0] Dummy scan status output (H : dummy scan, L : normal scan)
D0~D17 18 110 An 18bit bus for RGB data.
COM_SEL 1 | Data Bit Selection Signal Input
FLM 1 (0] Frame Start Signal Output
DATA [479:0] 480 O Data driver output.
SCAN [127:0] 128 ¢} Scan driver output.




Access to GRAM and Internal Register

180 Series CPU
(Maximum input frequency: 10MHz)
Function CSR WRR RDRB RS D
Write Command L 0 H L Index
Write Parameter Or Data L T H H Parameter or Data
Read Parameter Or Data L H 0 H Parameter or Data

s \ /
\ / N\ / N\ /-

WRB/RDB \ / \ / \ /
Data_in }

Function CSB RW E RS D
Write Command L L | L Index
Write Parameter Or Data L L J H Parameter or Data
Read Parameter Or Data L H v H Parameter or Data
/

Data_in }

M68 Series Parallel Interface

When M68 series parallel data transfer has been selected, data is written to the controller at the falling edge of the E
signal when the RW signal is low. During the data read operation, the data bus enters the output status when the RW

signal is high, output valid data at the rising edge of the E signal, and enters the high-impedance state at the falling

edge of the RW signal.




180 Series Interface Timing Characteristics

RS
tAS tAH
CsB
tPWHW. tPWHR .|
WRB tPWLW, tPWLR
RDB
‘ tCYCW] tEYCR ,
tOSW tH
DB17-10 >< Write data ><
tDDR tOHR
DB17-10 >< Read data ><
Item Symbol Unit Min Typ Max
Write tCYCW ns 100
Bus cycle
Read tCYCR ns 100
Write “Low” level pulse width Write tPWLW ns 40
Read “Low” level pulse width Read tPWLR ns 40
Write “High” level pulse width Write tPWHW ns 40
Read “High” level pulse width Read tPWHR ns 40
Write (RS~CSB, WRB) ns 0
Setup time tAS
Read (RS~CSB, RDB) ns 0
Address hold time tAH ns
Write data setup time tDSW ns
Write data hold time tH ns
Read data delay time tDDR ns 10
Read data hold time tDHR ns 10
Interface Selection
C86 (interface selection Pin) CSB RS RW WRB D
H (M68 series MPU) CSB RS E R/W D [17:0]
L (180 series MPU) CSB RS RDB WRB D [17:0]




Input Data Format

18 bit interface (262,144 colors)

| Input pins D17 | D16 | DIS D4 D13 DI2 DIl D10 D9 D8 >7 D6 | D5 D4 D3 D2 DI | DO |
I \\“;II{Ad\:IA IWI)|7 I WwDI16 I WDI5 I WI)I-’ll WDI13 I WDI12 l WDI1 l WI)I(]I WD9 | WDS8 I wWD7 I WD6 l WD5 l WD4 l WwD3 | wD2 | WwDI1 I WDO I
e dats
RGB X . N ) X §
: RS R4 R3 R2 RI RO G5 G4 G3 G2 Gl GO BS B4 B3 B2 BI B0
Assignment
16 bit interface ( 65,536 colors, COM_SEIL="1")
| Input pins | D17 | D16 | DIS | D4 | 13 | DI2 | DIl | D10 | | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DI |
I | | | | \\\ l l l | | | | |
. v v v - - v v v v v - rd
I \\Gnrf:\d:“ IWI)I7 I WDI16 I WDI5 I WDI14 | WDI13 I WDI12 l WDI11 l WDIUI WD9 | WD8 I WwD7 I WD6 l WD5 l WD4 l WwD3 | WwD2 | WDI I WDO I
RGB
; RS R4 R3 R2 R1 RO Gs G4 G3 G2 Gl GO BS B4 B3 B2 B B0
Assignment

16 bit interface ( 65,536 colors, COM_SEL="0")

I Input pins I D15 | D14 | D13 I D12 | D11 | D10 I DY I D8 | | D7 | D6 | D5 I D4 | D3 | D2 | D1 | DO |
S TSGR S A S S S e e |
I “C;TTLA::IA IWD” I WDI16 I WDI5 I WDI-Il WDI13 I WDI12 l WDI11 l WDIDI WD9 | WD8 I WD7 WD6 WDs5 WD4 l WwD3 | WwD2 | WDI1 I WDO I
N A A S N N N N A A A A S S A AN
BGB I RS | R4 | R3 | R2 R1 | RO l G5 l G4 | G3 | G2 | Gl | GO l BS I B4 I B3 | B2 | Bl | BO I

9 bit interface (262,144 colors, 2 transmission, COM_SEL="1")

[ Tsw T BN ]

I inpui pins l Di7 I Di6 I Di5 I Di4 I Di3 I Di2 l Dii l Dio I D9 I I I l Di4 I I I I Dio I DY I
| | l | l | l | l | | l | l | l | l l | l | l | l | l | l | l | l | l |
[ GRAM T T T T T T T T T T T T T T T T T - T 1
write data | WDI17 | WDI16 | WDIS | WDI14 | WDI3 WDI2 WDI1 | WDI0 wWDY | WDS8 | WD7 | WD6 | WDS5S | wWD4 | WD3 | wD2 | WDI | ‘WDO |

| - I RS | R4 | R3 | R2 | RI | RO I Gs I G4 | G3 | G | Gl | Go I BS I B4 I B3 | B2 | BI | B0 I

9 bit interface (262,144 colors, 2 transmission, COM_SEL="0")

]
I Input pins [ D8 | D7 D2 [ D1 | DO

2iid transiiss
I D8 | D7 | D6 l D5 D4 D3 | D2

15t traiisiission
| D6 | Ds I D4 D3 [
[ | | |

[ [ [ [ [ | | [ [ [ [ | | |
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
“c::\d\:“ | WDI17 | WDI16 | WDIS | WDI14 | WDI3 | WwDI2 WDI1 | WDI10 | WwD9 | WD8§ | WwD7 | WD6 | WD5 I WD4 I WwD3 | wD2 | WD | WDO |

N S S At e S S S R A

S S A A S £

RGB ’ l RS | R4 | R3 | R2 | RI | RO l Gs l G4 | G3 | G2 Gl | GO I BS l B4 l B3 | B2 | BI | BO l
8 bit interface (65,536 colors, 2 transmission, COM_SEL="1")
[ Tst ransmission | 2nd wansmission |
Input pins I D17 | D16 | DI5 | DI4 D13 | DI2 I DIl I D10 | | D17 | D16 | D15 | DI4 D13 | D12 | DIl | D10 |
[ I I I | \\\ l l l [ I I I |
_ - ¥ ¥ - - ¥ - ¥ ¥ - - ¥
“(;i':‘;:‘_l [ wD17 | WDI6 | WDI5 | WDI14 | wDI13 | wDI12 l WDI1 l WD10 | WD9 | wps [ wp7 | wpe | wDs | wp4 I wD3 | WD2 | wDI | WDO0 l

N A A S A A

N S A S Y A A

[ RS I R4 I R3 I R2 l I RO [ G5 [ G4 I G3

RGB
e

I G2 I Gl I GO [ BS [ B4 [ B3 I B2

8 bit interface (65,536 colors, 2 transmission, COM_SEL="0'")

| 15t transmission

[ 2nd transmission

| Input pins I D7 | D6 | Ds | D4 |
I

3 2 3
l I ] ] \\\ l l l l I I I :
- - - - - v v - - ¥
I “(‘;:r(‘]\:m I WDI17 | WDI6 | WDIS | WDI4 | wDI3 | wDI I wDI11 I WDI10 I WD9 | WD8 | wD7 | WD6 I WDS I WD4 I wD3 | wWD2 | WDI | WDO I
RGB N
Assignme: l RS I R4 I R3 I R2 | R1 I RO l G5 l G4 I G3 | G2 I Gl I GO l BS I B4 I B3 | B2 | Bl | BO I
ssignment




8 bit interface (262,144 colors, 3 transmission, COM_SEL="1")

[ Istur issi I

2nd tr

[ 3rdu

]

I Input pins [ D17 D16 D15 D14 D13 D12 D11 D10 D17 D16 D15

D14 D13 D12 D11 D10

D17 I D16 l

i L 1 ] 1 ] 1l 1 ] |

I 1 1 ]

il

il

| GRAM
write data

l WwDI17 | WDI16 | WDI5 | WDI-Il WDI13 | WDI12 I WDI11 I WDI10 | WD9 | WD8 | WD7 | WD6 I WD5 I WD4 I WwD3 | WwD2

| WDI1 | WDO I

Il

il

I I T [ T [ 1T [ [ I ]
[ I A T 0 A A

lllllllll

| Bl | BO I

8 bit interface (262,144 colors, 3 transmission, COM_SEL="0")

[ TSt I Tnd | R |
I Input pins I D7 | D6 | D5 | D4 | D3 | D2 I D1 I DO | D7 | D6 | D5 | D4 I D3 I D2 D1 DO | D7 | D6 I
| \\(irl{eAd\Ill l WDI17 | WwDI16 | WDI5 | WDI14 | WDI13 | WDI2 I WDI1 I WDI10 | WD9 | WDS8 | wWD7 | WD6 I WDS5 I WD4 I WD3 | wD2 | WwDI1 | WDO I

Il

il

RGB
[ astimmen |

a5

R S

B2 | Bl | BO I

6 bit interface (262,144 colors, 3 transmission, COM_SEL="1")

[ Ist transmission I 2nd transmission

T 3rd transmission

]

D12 I D17 I D16 I DIS | D14

| DI3 | D12 I

I Input pins I D17 | D16 | DIS | D14 | D13 | I D17 I D16 | D15 D14 | D13

1 1 ]

il

il

GRA“ l WwD17 I WDI16 I WDI15 I WDI14 | WDI13 I WwDI12 l WDI11 l WwD10 I WD9 | WD8 I WwD7

WD6 l WDs l WD4 l WwD3 WwD2

| WDI1 I WDO I

1 N —— I

Il

il

ment I RS R4 R3 | R2 | | RO I I G4 | G3 |

lllllll Il

| Gl | B2 | BI | BO I

6 bit interface (262,144 colors, 3 transmission, COM_SEL="0")
[ o ; T Tnd T 3 |
I Input pins D5 D4 D3 D1 DO D5 D4 D3 D1 DO D5 D4 D3 D2 I D1 I DO l

llllllllll

il

il

I GRAM

l WwDI17 I WDI6 I WDI5 WDI14 WDI13 I WwDI12 l WDI11 l WDI10 I WD9 | WD8 I WwD7
write data

I A

WD6 l WD5 l WD4 l WD3

WDI

WDO I

N S A S A A S A AN |

11111"

Il

il

[ T w[w[w[e[w[w][o]o]o]e]olo]s[w][n =]

Bl

[ = ]

Instruction

COM_SEL="1"

r T T T T T T T T !
| Input pins | D17 | DI6 | D15 | D14 | DI3 | DI2 | DIl | D10 |

N N A S A A

| 1D | D7 | ID6 | 1D5 | D4 | D3 | D2 | ID1 | DO |

COM_SEL="0'

| Input pins [ D7 | D6 | D5 | D4 | D3 | D2 [ D1 [ DO |

N N N S A AN A

I 1D I D7 | D6 | IDS | D4 | ID3 | D2 I ID1 I DO I




Register Table

D7 D6 D5 D4 D3 D2 D1 DO
0x00 DISP(0) - - DIR(0) BGR(0) - - RESET(0)
0x01 - WR_DIR(101) - IF_MODE(000)
0x02 - - - DIS_SZ(0) - DIS_FRAME(010)
0x03 - - - - - - SCAN_DIR(0) | SCAN_SEQ(0)
0x04 - - - - - - - DIS_ROT
0x05 WR_DATA
0x06 AD_X(10011111)
0x07 - AD_Y(0000000)
0x08 MXSTART(00000000)
0x09 MXEND(10011111)
0x0a - MYSTART(0000000)
0x0b - MYEND(1111111)
0x0c SETTING DISABLE
0x0d - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ PCDR(0)
0x0e-0f SETTING DISABLE
0x10 - ‘ SAVE_TIME_SS(000) - DISP_TIME_SS(000)
ox11 STEP_TIME_SS0(0000) - IMAGE_STOP_TIMEO(000)
0x12 STEP_TIME_SS1(0000) - IMAGE_STOP_TIME1(000)
0x13 STEP_TIME_SS2(0000) - IMAGE_STOP_TIME2(000)
o0x14 - SSMPO(000) - SSM(000)
0x15 - SSMP2(000) - SSMP1(000)
0x16 PV_SEL0(00) COL_FADE_STEP0(00) SCRL_DIR0(00) FADE_MODEO(11)
0x17 PV_SEL1(00) COL_FADE_STEP1(00) SCRL_DRI1(00) FADE_MODE1(11)
0x18 PV_SEL2(00) COL_FADE_STEP2(00) SCRL_DRI2(00) FADE_MODE2(11)
0x19 - - FADE_STOP_LEVEL0(000000)
o0x1a - - FADE_STOP_LEVEL1(000000)
0x1b - - FADE_STOP_LEVEL2(000000)
ox1c X_LIMITO(00000000)
ox1d X_LIMIT1(10011111)
oxle - Y_LIMITO(0000000)
ox1f - Y_LIMIT1(1111111)
0x20 DIS_CHARGE_TIME_R(00000000)
0x21 DIS_CHARGE_TIME_G(00000000)
0x22 DIS_CHARGE_TIME_B(00000000)




R_PEAK_TIME(00000100)

0x24 G_PEAK_TIME(00000110)
0x25 B_PEAK_TIME(00001000)
0x26 SCAN_TIME(000000)
0x27 | BP_ENQ) ! - ! - | - | BP_MODE(0)
0x28 FLM_LINE(01111111)
0x29-0x3f SETTING DISABLE
0x40 R_LUT(0000000)
0x41 G_LUT(0000000)
0x42 B_LUT(0000000)
0x43 | | ! ! ! | LU BPO)
0x44-0x4f SETTING DISABLE
0x50 R_CURRENT(01010000)
0x51 G_CURRENT(01010000)
0x52 B_CURRENT(01010000)
0x53 R_PEAK_DC_CURRENT(000) R_PEAK_CURRENT(00011)
0x54 G_PEAK_DC_CURRENT(000) G_PEAK_CURRENT(00011)
0x55 B_PEAK_DC_CURRENT(000) B_PEAK_CURRENT(00011)
0x56 i i i i BP2_CURRENT(010)
0x57 SETTING DISABLE -
0x58 SETTING DISABLE
0x59 SETTING DISABLE
0x5a I I I I I I I GRAY_LEVEL(0)
0x5a-0x5f SETTING DISABLE
0x60 i SCAN_VOLTAGE(000)
0x61 SCAN_DRV(00) SCAN_BIAS(100)
0x62-0x9f SETTING DISABLE
0xa0 STBY(0)
Oxal GPO(00)
0xa2 TEST(0) TEST_PAT(000)
0xa3 FOSC_TEST(0)
Oxa4 OFF_STEP_TIME(000) OFF_SET(0)
0xab OFF_GRAY(000000)
0xa6-Oxaf SETTING DISABLE

10




D7 D6 D5 D4 D3 D2 D1 DO
DISP - DIR BGR - - RESET
INIT 0 - 0 0 - - 0
DISP Dot matrix display on/off controls.
Display off means
1) All data output become SINK_R/G/B pin level.
2) Scan output become SVCC_OUT
3) Stop transferring data from memory to data driver
Also, Display on/off controls DCDC, DCDCB (hardware pin) at the same time.
0 : display off, DCDC = 0, DCDCB = 1(default)
1 : display on, DCDC =1, DCDCB =0
1ms or more RC-OSC & scan regulator stabilizing time is needed
DIR This bit sets direction of output data.
0 : normal direction
1 : reverse direction
BGR This bit sets direction of RGB or BGR.
0 : normal direction.
1 : reverse direction
Display data 01[17:0] 1[17:0] 158 [17:0] 159 [17:0]
DIR='0’
DO D1 D2 D3 D4 D5 | D474 | D475 | D476 | D477 | D478 | D479
BGR='0’
DIR='0’
D2 D1 DO D5 D4 D3 | D476 | D475 | D474 | D479 | D478 | D477
Column | BGR="1’
Output | DIR="1’
D477 | D478 | D479 | D474 | D475 | D476 | D3 D4 D5 DO D1 D2
BGR="0’
DIR="1’
BGRoT D479 | D478 | D477 | D476 | D475 | D474 | D5 D4 D3 D2 D1 DO

11




RESET This bit specifies whither all the command register is reset or not.
0 : normal (default)

1 : all command registers reset

* All register are reset state after RESET = 1. You must set RESET = 0 to do normal operation

Nianlay Daaiatar 2 /NwvN1)
Display Register 2 {0x01)
D7 D6 D5 D4 D3 D2 D1 DO
- WR DIR - IF_ MODE
INIT - 1 0 1 - 0 0 0
WD DID .01 Thia hit aats incramant dirantion of addracs
"l‘_IJIII l‘-uj THHO WIL OTLO HIVITIHITIHIL UNITUUUIT VI aUuUuiTOo
WR_DIR [0]: x address increment direction set
0: from 0 to 159.
1: from 159 to 0
WR_DIR [1]: y address increment direction set
0: from 0 to 127
1: from 127 to 0
WR_DIR[2]: address that increase first of x address or y address
0: y address increase after x address increase
1: x address increase after y address increase
WR_DIR[1:0]="00" WR_DIR[1:0]="01" WR_DIR[1:0]="10 WR_DIR[1:0]="11"
0 159 0 159 9 1 5% ‘0 1 59
0O ___—-’=I 0 "‘\-\ O 0V =~ 4 0~ Y
________ To-— =" »
¢ ___—” 4—“‘--\~ —__ 14 " \4
R =" i < BTN =" N
WR_DIR[2]="0' e " = ’ == Y
127‘—’—’ 127‘—\). 127O ‘~~; 1274——’ O
X tincrease X : decrease X tincrease X i decrease
Y:increase Y: increase Y: decrease Y: decrease
(default) (Y &= mirror) (X mirror) (X,Y & mirror)
0 159 0 159 0 159 0 159
0 0 0 T D D \ 0 7 7 1 7
1 7 1 1 AY \ \ \ \ \ \ \ / 1 / /
1 U 1 1 AY \ \ \ \ \ \ \ / / / /
/ /1 / ’ \ \ \ \ AY \ \ AY 1 1 /1 ’
! 1 / ! \ \ \ \ AY \ \ AY 1 / 1 1
1 1 1 1 \ \ \ \ \ \ \ AY 1 / 1 1
WR_DIR[2]="1" / /! / / \ \ \ \ \ \ \ \ ! / / !
1279 W W ¥ 127 ¥ ¥ ¥ 3 27 127
X tincrease X :d X :increase X : decrease
Y:increase : decrease LV Y: decrease
f Y:increase Y: decrease .
(clockwise 90 rotate (clockwise 90 rotate) (clockwise 270 rotate) (clockwise 90 rotate
and Y = mirror) clockwise rotate and X= mirror)

O Start address (AD_X, AD_Y)

12




IF_MODE [2:0] This bit sets MPU interface mode
000: 18bit interface, 1 transmission (260k colors)
001: 16bit interface, 1 transmission (65k colors)
010: 9bit interface, 2 transmissions (260k colors)
011: 8bit interface, 2 transmissions (65k colors)
100: 8bit interface, 3 transmissions (260k colors)

101: 6bit interface, 3 transmissions (260k colors)

110-111 : setting disabled

D7 D6 D5 D4

D3

D2

D1

DO

N

DIS_FRAME

INIT - - - 0

1

DIS_SZ Display size set
0: 160x128(default)
1:128x128

Note)

crnange

You must change display frame and size in display off mod

e

Data0, scan0 pin is start point of display size that is driver active range.

DIS_FRAME [2:0]
000: 60 Hz
001: 75 Hz
010: 90 Hz
011: 105 Hz
100: 120 Hz
101: 135 Hz

11x: 150 Hz

Panel Typeset Register 1 (0x03)

D7 D6 D5 D4

D3

D2

D1

DO

SCAN_DIR

SCAN_SEQ

INIT - - - -

0

0

13




SCAN_DIR Scan direction set

When scan direction set is ‘1’, first scan line is last line that is setting display size.

SCAN_SEQ Scan time sequence set
0: alternate scan mode (default)

1: sequential scan mode

SCAN_SEQ SCAN_DIR 128 Line Scan Pin
. 0 S0, S2, ... S124, S126, S1, S3, S125, S127
) 1 §127, $125, ... S3, S1, $126, S124, ... S2, SO
0 S0, $1, ... 8126, S127
1 1 §127, 8126, ... 81, S0

Panel Typeset Register 2 (0x04)

D7 D6

)
(%)
J
g
o]
[5s)
=]
N
J
a

2
(=]

DIS_ROT

INIT - - - - - - -

(=]

DIS_ROT Set the display rotate
0 : not rotate(160x128)

1 : rotate(128x160)

14




Display Data Register (Ox05)
D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
WD [17:0]
WD [17:0] This register is not a real register.
When memory address increment is reached at the end of reading/writing box,
Memory writes finish. If you read or write again, re-enter data read or write command.
18 bit interface (262,144 colors)

D16 D15 D14 DI3 D11 D10 D8

Input pins l D17

lllllllll

I B [ o2 [ o ] > ]
llllllll

| GRAM

N [ WwDI17 | WDI16 | WDIS | WDI14 | WDI3 | WDI2 l WDI1 l WwDI10 | WD9 | WD8
write data

| WwD7 | WD6 l WD5 | WD4 | WD3 | WD1 WD0O l

llllllllll
s | ¥ [ 0 [0 [ [u]w]o]o]c

e |

Il lllll

Gl |

ll{ll

16 bit interface ( 65,536 colors, COM_SEL="1")

I Input pins [ D17 I DI6 I DIS I DI4 I DI3 I D12 [ DIl [ D10 I I D8 I D7 I D6 DS D4 D3 | D2 | DI |
I I I I I \\\ l l l [ I I I I
- - - v - - - - v - -
| \Eﬁ:\j‘:“ l wDI17 | WDI6 | WDI5 | wDI4 | wDI13 | wDI12 I wDI11 I WDI0 | wD9 | wDS$ | wD7 | wD6 I wD5 | WD4 | wD3 | wp2 [ wbi | WDO I

: 4

Il l l P 1]
AiGnB‘LmI R’ R4 R3 | R2 | RI | RO

GO l BS | B4 | B3 |

16 bit interface ( 65,536 colors, COM_SEL="0")

T T T T T T T T T 1 T T
| Input pins l DIS | D14 | D13 | D12 | DIl | D10 I D9 I D8 | | D7 | D6 | D5 I D4 | D3 | D2 | D1 | DO |
I I I \\\ l l [ I I I I
- - - - - + - - - - - +

| GBAM | wD17 I WD16 I WD1§ I wD14 I wD13 I wD12 | wD11 | wD10 I wD9 I wDg I wD7 I WD6 | wDSs I WD4 I wD3 I WD I wDI1 I wDOo |
L_write data__| l | l I l I l | l | l | l | l I l | l | l 1 | l | l | l | | l | |

RGB | .. 1 . | =5 o o 1o 1o T oa: T oo T oo T o T oo T oo T oo T o 1 T 1T o |
[ A [ RS | R | R | R | Rl | RO | G5 | Gi | G | G | GI | GO | BS | B4 | B | B2 | Bl | B0 |

9 bit interface (262,144 colors, 2 transmission, COM_SEL="1")

[ Tst i |

2nd transmission |

| Input pins I D17 | D16 | DIs D14 DI3 D11 D10 D17

D15 I D14 | DI3 | D11 | D10 |

llllllll

|
lllllll

GRAM
write data

I WwD17 | WDI16 | WDI5 | WDI14 | WDI13 | WwDI12 WDI11 I WDI10 | WD9 | WD8

WD6 I WDs5 | WD4 | WwD3 | WwD2 WDI1 | WDO I

AN AN A A A S
e e lwfw]o]els]

RGB
Assignment

[« | =

N A A S A 1
o Jw[wlwle[n]w]

9 bit interface (262,144 colors, 2 transmission, COM_SEL="0")

[ Ist transmission |

2nd transmission |

| Input pins l D8 | D7 | D6 | D5 | D4 D3 l

D6 I D5 D4 D3 | | D1 | DO I

l

lll

GRAM WDI17
write data

I.{ RS R4
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8 bit interface (65,536 colors, 2 transmission, COM_SEL="1")

[ Ist transmission | 2nd transmission |
| Input pins | D17 | D16 | D15 D14 DI3 D12 | DIl | D10 | D17 | D16 | D15 | D14 DI3 D12 DIl | D10 |
I I I | | l l l I I I | |
- ¥ ¥ - ¥ ¥ - - ¥
| \»C:f:\g:n [ WD17 | WDI16 | WDI5 | WDI4 | WD13 | WDI12 I WDI1 I WD10 | wD9 | WDS$ | wD7 | WD6 I WDs l WD4 | wD3 | wD2 | WDI | WDO I
RGB . N N N X §
B RS R4 R3 R2 RI RO Gs G4 G3 G2 Gl Go 4 B3 B2 Bl B0
8 bit interface (65,536 colors, 2 transmission, COM_SEL="0")
[ Ist ransmission | 2nd transmission ]
| Input pins | D7 | D6 | D5 D4 D3 D2 | DI | DO | D7 | D6 | D5 | D4 D3 D2 | DI | DO |
[ I I I | \\\ l l l [ I I I |
¥ ¥ - ¥ - ¥ ¥ - - ¥
| “(jfffd\:n [ WDI17 | WDI6 | WDIS | WDI4 | wDI3 [ wpI2 [ wDIl | WDI0 | WD9 | WDS8 | wD7 | WD6 I WDs l WD4 | wD3 | WD2 wD1 | WDO I
I RGB RS | R4 | R3 | R2 | RI | RO I Gs I G4 I G G2 | Gi | Go I BS I B4 I B3 | B2 | BI | B0
Assignment

8 bit interface (262,144 colors, 3 transmission, COM_SEL="1")

[ TsCiransmission T nd transmission T Srd ransmission ]
| Input pins D17 | D16 | DIS D14 DI3 DI2 D11 | D10 | D17 | D16 | D15 | D14 DI3 DI2 I D11 | D10 | D17 D16
GRAM
wiedaa | WP17 | WDI6 [ Wpis | wDl4 | wDI13 [ wD12 [ wDII | WDI0 D9 | wps | wp7 wD6 | wps | wp4 | wp3 | wp2 WDI WDO
T T T T T T T T T T T T T T T T T
| | | | | | | | | | | | | | | |
. h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4
A RGB l RS I R4 I R3 I R2 | RI I RO l Gs l G4 I G3 | G2 I Gl I GO l BS l B4 I B3 | B2 | Bl | BO |
ssignment
8 bit interface (262,144 colors, 3 transmission, COM_SEL="0'")
I TS transmissi 1 Ind |_ord |
| Input pins l D7 | D6 | D5 | D4 | D3 | D2 l DI l DO | D7 | D6 | D5 | D4 I D3 l D2 DI DO | D7 | D6 I
| GRAM l wDi17 I wDI16 I wDI1s I wDl4 I wDI13 I wnD12 l wDI11 l wD1o I WDo I WDR I wn7 I WDA l wDs I WD4 I wn3 I wn2 I wDl I wnDo I
[ write daa__| l | l | l | l 1 l | l | l 1 | l | l l | l l 1 l | |
PR T T T Tl w T [ as T as | e | e e | oms [ s [ m [ o, [ s [ s |
Assignment_| ™| I | | || [ | | | ™ ] | L™ 1 | |
6 bit interface (262,144 colors, 3 transmission, COM_SEL="1")
[ Tt transmission T 2nd transmission T 3rd transmission |
] T T T T T T T T T T T T T T 1
| Input pins l D17 | D16 | DI5 | D14 DI3 | DI2 D17 D16 | DIs | D14 | DI3 | DI2 I D17 I D16 | DI5 | D14 | DI3 | DI2 I
| A A A N N S A A A N N S A N N
I “C:"r;‘:“ [ WDI17 | WDI16 | WDI5 | WD14 | WDI3 | WDI2 [ wDI11 [ WDI10 I wD9 | WD8 | wD7 | WD6 [ WD5 I WD4 I wD3 | wD2 | WDI | WDO I
h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4
RGB Tos T T e [ i ] mo [ o5 | as | s a2 | o | oG | s ] s | s | s | o | s |
Assignment_| | | | | | | | | | | | | | | | | |
6 bit interface (262,144 colors, 3 transmission, COM_SEL="0")
[ Ist transmission I 2nd transmission I 3rd transmission |
I Input pins I DS D3 D2 D1 DO D4 I D3 D2 | D1 | DO I I D4 D3 D2 | D1 | DO I
GRAM 1h . R , 5
write daa | WP17 | WDI6 | WDIS [ WDI4 | WDI3 | WDI2 | WDII [ WDIO WD WD7 | WD6 | WD5 WD3 | WD2 DI WDO
RGE I RS | R4 | R3 | R2 RI | RO I Gs | G2 Gl GO l | | B2 | | BO
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Memory Write Start X Register (0x06)
D7 D6 D5 D4 D3 D2 D1 DO
AD_X
INIT 1 0 0 1 1 1 1 1
AD_X[7:0] Write memory X address value. If want to change X address manually, change this value.
Note) All x direction that described in this spec is a data line.
iiemory Write Siart Y Registier (0x07)
D7 D6 D5 D4 D3 D2 D1 DO
; AD_Y
INIT - 0 0 0 0 0 0 0
AD_Y [6:0] Write memory Y address vaiue. if want to change Y address manuaiiy, change this vaiue.
Memory X Stat Position Register (0x08)
D7 D6 D5 D4 D3 D2 D1 DO
MXSTART
INIT 0 0 0 0 0 0 0 0
MXSTART [7:0] This registers set the position of start X address of rectangle window.
Memory X End Position Register (0x09)
D7 D6 D5 D4 D3 D2 D1 DO
MXEND
INIT 1 0 0 1 1 1 1 1
MXEND [7:0] This register sets the position of end X address of rectangle window.
Memory Y Starts Position Register (0x0a)
D7 D6 D5 D4 D3 D2 D1 DO
- MYSTART
INIT - 0 0 0 0 0 0 0

MYSTART [6:0] This register sets the position of start Y address of rectangle window.

19




Memory Y End Position Register (0x0b)
D7 D6 D5 D4 D3 D2 D1 DO
- MYEND
INIT - 1 1 1 1 1 1 1
MYEND [6:0] This register sets the position of end Y address of rectangle window.
Ciock Configuration Regisier (0x0d)
D7 D6 D5 D4 D3 D2 D1 DO
- - - - - - - PCDR
INIT - - - - - - - 0
PCDR This register sets unit of Pixel clock

The MCLK is master clock. The PCLK is divided clock.

0: PCLK = 1/2*MCLK

1: PCLK = 1/4*MCLK

18




R_DIS_ROT=0' R_DIS_ROT=1"

(0,0) (0,0)
Partial Window 1 Y LIMUITO
— N
= c =
Main Window = = =
g g
g = £
Y LIMUITT
Partial Window 2
(159,127) ST =< 1159,127)
= =5
= =4
3 |
Example)
Y_LIMITO=0,Y_LIMIT1=78
Partial Window 1 = Zero Scan line
Main Window = SCAN 0 line ~ SCAN 78 line
Partial Window 2 = SCAN 79 line ~ SCAN 127 line
Screen Save Time Register 1 (0x10)
D7 D6 D5 D4 D3 D2 D1 DO
- SAVE_TIME_SS - DISP_TIME_SS
INIT - 0 0 0 - 0 0 0

SAVE_TIME_SS [2:0] These bits sets screen save mode time.
000: 480 frames
001: 960 frames
010: 2880 frames
011: 5760 frames
100: 11520 frames

101, 11X : all the time

DISP_TIME_SS [2:0] These bits set how long the current display endure before starting screen save mode.

000: 60 frames

001: 120 frames
010: 180 frames
011: 240 frames
100: 300 frames
101: 360 frames

110: 600 frames

19




111: 960 frames

Screen Save Time Register 2 (Ox11)
D7 D6 D5 D4 D3 D2 D1 DO
STEP_TIME_SSO - IMAGE_STOP_TIMEQ
INIT 0 0 0 0 - 0 0 0

STEP_TIME_SSO0 [2:0] These bits set how long one image endures during screen save mode in the Partial window1

0000: 1 frame
0010: 3 frames
0100: 5 frames
0110: 15 frames
1000: 240 frames
1010: 480 frames
1100: 1920 frames

1110: 5760 frames

0001: 2 frames
0011: 4 frames
0101: 10 frames
0111: 30 frames
1001: 360 frames
1011: 960 frames
1101: 3840 frames

1111: setting disabled

IMAGE_STOP_TIMEO [2:0] These bits set how long the screen save mode stops its pattern repetition in the Partial

window1.

000: 0 frame
001: 60 frames
010: 120 frames
011: 180 frames
100: 240 frames
101: 360 frames

110-111: Setting disabled

Screen Save Time Register 3 (0x12)
D7 D6 D5 D4 D3 D2 D1 DO
STEP_TIME_SS1 - IMAGE_STOP_TIME1
INIT 0 0 0 0 - 0 0 0

STEP_TIME_SS1 [2:0] These bits set how long one image endures during screen save mode in the Main window

0000: 1 frame
0010: 3 frames

0100: 5 frames

0001: 2 frames
0011: 4 frames

0101: 10 frames

20




0110: 15 frames 0111: 30 frames

1000: 240 frames 1001: 360 frames
1010: 480 frames 1011: 960 frames
1100: 1920 frames 1101: 3840 frames
1110: 5760 frames 1111: setting disabled

IMAGE_STOP_TIME1 [2:0] These bits set how long the screen save mode stops its pattern repetition in the Main
window.

000: 0 frame

001: 60 frames

010: 120 frames

011: 180 frames

100: 240 frames

101: 360 frames

110-111: Setting disabled

Screen Save Time Register 4 (0x13)

D7 D6 D5 D4 D3 D2 D1 DO
STEP_TIME_SS2 - IMAGE_STOP_TIMEZ
INIT 0 0 0 0 - 0 0 0

STEP_TIME_SS2 [2:0] These bits set how long one image endures during screen save mode in the Partial window2

0000: 1 frame 0001: 2 frames
0010: 3 frames 0011: 4 frames

0100: 5 frames 0101: 10 frames
0110: 15 frames 0111: 30 frames
1000: 240 frames 1001: 360 frames
1010: 480 frames 1011: 960 frames
1100: 1920 frames 1101: 3840 frames
1110: 5760 frames 1111: setting disabled

IMAGE_STOP_TIME2 [2:0] These bits set how long the screen save mode stops its pattern repetition in the Partial
window2.

000: 0 frame

001: 60 frames

010: 120 frames
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011: 180 frames

100: 240 frames

101: 360 frames

110-111: Setting disabled

Screen Save Pattern Register 1 (0x14)
D7 D6 D5 D4 D3 D2 D1 DO
- SSMPQ - SSM
INIT - 0 0 0 - 0 0 0
SSMPO [2:0] These bits set the pattern during screen save mode in the Partial window 1
000 : multi scroll
001 : color fade
010 : color inversion
011 : fade in/out stop
100 : Pixel vibration
SSM[2:0] These bits set on or Off of screen save mode
SSM[0]:Partial window 1
SSM[1]:Main window
SSM[2]:Partial window 2
0: off
1:0n
Screen Save Pattern Register 2 (0x15)
D7 D6 D5 D4 D3 D2 D1 DO
- SSMP2 - SSMP1
INIT - 0 0 0 - 0 0 0

SSMP2 [2:0] These bits set the pattern during screen save mode in the Partial window 2

000 : multi scroll

001 : color fade

010 : color inversion

011 : fade in/out stop

100 : Pixel vibration
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SSMP1 [2:0] These bits set the pattern during screen save mode in the Main window
000 : multi scroll
001 : color fade
010 : color inversion
011 : fade in/out stop

100 : Pixel vibration

Screen Save Pattern Register 3 (0x16)
D7 D6 D5 D4 D3 D2 D1 DO
PV _SELO COL_FADE_STEPQ SCRL_DIR0 FADE_MODEQ
INIT 0 0 0 0 0 0 1 1

PV_SELO[1:0] These bits set the dummy data pattern of pixel vibration mode in the Partial window 1.
00 : black
01: white
10: moving data

11: moving data inversion

COL_FADE_STEPO[1:0] These bits set color fade steps of color fade screen save mode in the Partial window 1.
00 : 1 gray fade out
01: 2 gray fade out
10: 4 gray fade out

11: 8 gray fade out

SCRL_DIRO0[1:0] These bits set the direction of multi-scroll screen save mode in the Partial window 1.
00: left scrolling
01: right scrolling
10: down scrolling

11: up scrolling

FADE_MODEQO [1:0] These bits set the face in/out mode in the Main window.
01: Fade In
10: Fade Out

11: Fade In/Out
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Screen Save Pattern Register 4 (0x17)
D7 D6 D5 D4 D3 D2 D1 DO
PV _SEL1 COL_FADE_STEP1 SCRL_DIR1 FADE_MODE1
INIT 0 0 0 0 0 0 1 1

PV_SEL1[1:0] These bits set the dummy data pattern of pixel vibration mode in the Main window.
00 : black
01: white
10: moving data

11: moving data inversion

in tha Main win Ao
uic iviaini winiuuvw

00 : 1 gray fade out
01: 2 gray fade out
10: 4 gray fade out

11: 8 gray fade out

SCRL_DIR1[1:0] These bits set the direction of multi-scroll screen save mode in the Main window
00: left scrolling
01: right scrolling
10: down scrolling

11: up scrolling

FADE_MODET1 [1:0] These bits set the face in/out mode in the Main window.
01: Fade In
10: Fade Out

11: Fade In/Out

Screen Save Pattern Register 5 (0x18)

D7 D6 D5 D4 D3 D2 D1 DO
PV_SEL2 COL_FADE_STEP2 SCRL_DIR2 FADE_MODE2
INIT 0 0 0 0 0 0 1 1

PV_SEL2[1:0] These bits set the dummy data pattern of pixel vibration mode in the Partial window 2.
00 : black
01: white
10: moving data

11: moving data inversion
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00 : 1 gray fade out
01: 2 gray fade out
10: 4 gray fade out

11: 8 gray fade out

SCRL_DIR2[1:0] These bits set the direction of multi-scroll screen save mode in the Partial window 2
00: left scrolling
01: right scrolling

10: down scrolling

11: up scrolling

01: Fade In
10: Fade Out

11: Fade In/Out

Screen Save Pattern Register 6 (0x19)

D7 D6 D5 D4 D3 D2 D1 DO

INIT - - 0 0 0 0 0 0

FADE_STOP_LEVELO[5:0] These bits set the lowest gray level of fade in/out stop screen save mode in the Partial
window 1

Fade in/out screen save pattern level

FADE_STOP_LEVELO has 63 steps of Gray in/out

Set is available set to “000000"~"111110”

Screen Save Pattern Register 7 (0x1a)

D7 D6 D5 D4 D3 D2 D1 DO

- - FADE_STOP_LEVEL1

INIT - - 0 0 0 0 0 0

FADE_STOP_LEVEL1[5:0] These bits set the lowest gray level of fade in/out stop screen save mode in the Main
window
Fade in/out screen save pattern level

FADE_STOP_LEVELO has 63 steps of Gray in/out
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Set is available set to “000000"~"111110”

D7 D6 D5 D4 D3 D2 D1 DO

INIT - - 0 0

o
o

0 0

FADE_STOP_LEVEL2[5:0] These bits set the lowest gray level of fade in/out stop screen save mode in the Partial
window 2

Fade in/out screen save pattern level

FADE_STOP_LEVELO has 63 steps of Gray in/out

Set is available set to “000000"~"111110"

Limited Screen Save X Position Regisier i (Oxic)

D7 D6 D5 D4 D3 D2 D1 DO

X_LIMITO

INIT 0 0 0 0 0 0 0 0

X_LIMITO [7:0] This register sets the position of X address of limited screen save window.

Limited Screen Save X Position Register 2 (0x1d)

D7 D6 D5 D4 D3 D2 D1 DO

x
=
E

INIT 1 0 0 1 1 1 1 1

X_LIMIT1 [7:0] This register sets the position of X address of limited screen save window.

Limited Screen Save Y Position Register 1 (Ox1e)

D7 D6 D5 D4 D3 D2 D1 DO
- Y_LIMITO
INIT - 0 0 0 0 0 0 0

Y_LIMITO [6:0] This register sets the position of Y address of limited screen save window.

Limited Screen Save Y Position Register 2 (0x1f)

D7 D6 D5 D4 D3 D2 D1 DO
- Y_LIMIT1
INIT - 1 1 1 1 1 1 1
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Y_LIMITO [6:0] This register sets the position of Y address of limited screen save window.

Screen Save Pattern

Control registers

SAVE_TIME, DISP_TIME,

Multi Scroll SCRL_DIR

Color Fade COL_FADE_STEP

Fade in/out FADE_MODE
FADE_MODE,

Fade in/out Stop

FADE_STOP_LEVEL

STEP_TIME, IMAGE_STOP_TIME

Pixel Vibration

SAVE_TIME, DISP_TIME,

STEP_TIME
Display Timing Register 1 (0x20)
D7 D6 D5 D4 D3 D2 D1 DO
DISCHARGE_TIME_R
INIT 0 0 0 0 0 0 0 0
DIS_CHARGE_TIME_R[7:0] Set the red discharge time of scan line
Discharge time is available set to 0-155 UNIT.
Display Timing Register 2 (0x21)
D7 D6 D5 D4 D3 D2 D1 DO
DISCHARGE_TIME_G
INIT 0 0 0 0 0 0 0 0
DIS_CHARGE_TIME[7:0] Set the green discharge time of scan line
Discharge time is avaiiabie set to 0-155 UNIT
Display Timing Register 3 (0x22)
D7 D6 D5 D4 D3 D2 D1 DO
DISCHARGE_TIME_B
INIT 0 0 0 0 0 0 0 0

DIS_CHARGE_TIME[7:0] Set the blue discharge time of scan line

Discharge time is available set to 0-155 UNIT
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Display Timing Register 4 (0x23)
D7 D6 D5 D4 D3 D2 D1 DO
R_PEAK_TIME
INIT 0 0 0 0 0 1 0 0
D DEALK TIMEr7.N1 Cat rad nanl tima ~Af anan lina
Il_r I_l"\l\_l lI'll_l_l -\IJ VTLITU PCGI’\ uniic vi osvaii mic
Red peak time is available set to 0-255 UNIT
Dispiay Timing Register 5 (0x24)
D7 D6 D5 D4 D3 D2 D1 DO
G_PEAK_TIME
INIT 0 0 0 0 0 1 1 0
G_PEAK_TIME[7:0] Set green peak time of scan iine
Green peak time is avaiiabie set to 0-255 UNIT
Display Timing Register 6 (0x25)
D7 D6 D5 D4 D3 D2 D1 DO
B_PEAK_TIME
INIT 0 0 0 0 1 0 0 0
G_PEAK_TIME[7:0] Set biue peak time of scan iine
Blue peak time is available set to 0-255 UNIT
Display Timing Register 7 (0x26)
D7 D6 D5 D4 D3 D2 D1 DO
- - SCAN_TIME
INIT - 0 0 0 0 0 0 0
SCAN_TIME[5:0] Period in scan-to-scan is available 0-63 UNIT
Display Timing Register 8 (0x27)
D7 D6 D5 D4 D3 D2 D1 DO
- - - BP_EN - - - BP_MODE
INIT - - - 0 - - - 0
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BP_EN Dummy 2 line on/off select
0 : Total 1frame time = 128 scan line time

1: Total 1 frame time = 128+2 scan line time

BP_MODE Set display state in Dummy 2 line
0: All SCAN high, all DATA low (zener level)
1: All DATA floating(discharge time section does discharge while is each line)
Even SCAN(SCANO, SCAN2, ..., SCAN126) low - high

Odd SCAN(SCANT1, SCANS, ..., SCAN127) high - low

Display Timing Register 9 (0x28)
D7 D6 D5 D4 D3 D2 D1 DO
FLM_LINE
INIT 0 1 1 1 1 1 1 1
FLM_LINE[7:0] Sets the SCAN Line that FLM output is displayed by high appointment
Red Gamma correction loop-up table set Register (0x40)
D7 D6 D5 D4 D3 D2 D1 DO
. R_LUT
INIT - 0 0 0 0 0 0 0

Qattha D 1LITINI-D | I ITIR2]1 ragigtar valiia conganiitivaly

SCLUIC M_LU I [V]TI_LU 1 [0J] iegisiei Vaiuc ConscCutivery

Qiihgtitiita Bhit arav anala aricingl data by dienlav data that hava 7hit arav anala
SUUStUWILE Ooil gray SCaie Origiriar Gaila Oy Gispiay Gala uiat riave 7 oit gray staic
NOTE) If antar mara than B4 valiio i gat fram B 1 LHITINT aagin

NV D) 0 el Mo wiail 0%, Vaiuc is Sl il m_Lu i1 [v] agaiii

Substitute 6bit original data by 7bit data

Substitute 6bit gray scale original data by display data that have 7bit gray scale
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Crann Camma nnrrantinn lanan_i1in itahla aat Danictar /Nva4)
AT TTH Gaiiiniia CUINcLUuvUii IVUPTUY Wavit STL NTyioict (VAT )
- G_LUT
0 LIITI7:01 Cat tha MRrann data Ramma aarrantinn | Ak _1in tahila
N_ kUl Li.VU] OTL UIT TITTII Udiwa Jaiiiiiia Luiicuuuii LUUR-UY wauic

Set the G_LUT[0]~G_LUT[63] register value consecutively
Substitute 6bit gray scale original data by display data that have 7bit gray scale

NOTE) If enter more than 64, value is set from G_LUT[0] again

D7 D6 D5 D4 D3

. B_LUT

INIT - 0 0 0 0

v
y
Qiihatitiita Bhit Aravu anala Arininal Aata hu Adianlau Aata that hauna 7hit Arav anala
DUVOLILULTG VUil 3|ay Quailc vi Iylllal uawa Uy uloplay udwa uiau 1iave 1 Vit 9|ay Quaic
NNAOTE) If antar mara than R4 uahin ic ant fram R 1 HITINT anain
NN I_’ 1 THIWCH 1TIVIT uiall U, vadiuc 10 OCL vl U_I_U 1 lUJ ayalll
Red Dot Current Set Register (0x50)
D7 D6 D5 D4 D3
N NIHINDDCAT
~_UVURRENI
INIT 0 1 0 1 0

Set 10~153uA in unit of 0.6uA

Green Dot Current Set Register (0x51)

D7 D6 D5 D4 D3
G_CURRENT
INIT 0 1 0 1 0

G_CURRENT[7:0] Set maximum current of Green dot

Set 10~102uA by unit of 0.4uA
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Rhiia Nat Cuirrant Cat Danaictar INVE2)
BIUT UL VUIITIIL OTL NITYISITI \VAJ4L)
D7 D6 D5 D4 D3 D2 D1
B_CURRENT
INIT 0 1 0 1 0 0 0
B OIIDDENTI7:0 mavimiim anirrant af Rliia Ant
D_LUNNeIvi | .V THaAiiiuni GUincrit Ui oiuc uuti

D7 D6 D5 D4 D3 D2 D1
R_PEAK_DC_CURRENT R_PEAK_CURRENT
INIT 0 0- 0 0 0 0 1

ata channei peak current ievei set by Red Dot Current

=
(=]
-
@)

“00000” : 1 time

“00001” : 2 times
“00011” : 4 times
“00111” : 6 times
“01111” : 8 times

“11111” : 10 times

BIAS(DOT) CURRENT SET PEAK CURRENT SET
RED BIAS(DOT) CURRENT=102uA available to 11111(10 times)
102uA <RED BIAS(DOT) CURRENT <153uA available to 00111( 6 times)

R_PEAK_DC_CURRENT [2:0] Red data channel peak constant current level set by Red data 1 Gray Current.

“000”": 0

“001” : 1Gray X 16 times
“010” : 1Gray X 32 times
“011” : 1Gray X 48 times
“100” : 1Gray x 64 times
“101” : 1Gray X 80 times
“110” : 1Gray X 96 times

“111” : 1Gray x 112 times
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Creen Peak Current Set Register (0x54)
D7 D6 D5 D4 D3 D2 D1 DO
G_PEAK_DC_CURRENT G_PEAK_CURRENT
INIT 0 0 0 0 0 0 1 1

G_PEAK_CURRENT [4:0] Data channel peak current level G set by Green dot current.

“00000” : 1 time

“00001” : 2 times
“00011” : 4 times
“00111” : 6 times
“01111” : 8 times

“111117 : 10 times

G_PEAK_DC_CURRENT [2:0] Green data channel peak constant current level set by Green data 1 Gray current.

“000”: 0

“001”

“010” :
“011”:
“100” :

“101”:

“110”

“q44”

: 1Gray X 16 times
1Gray X 32 times
1Gray X 48 times
1Gray x 64 times
1Gray X 80 times

: 1Gray X 96 times

: 1Gray x 112 times

Blue Peak Current Set Register (0x55)

D7 D6 D5 D4 D3 D2 D1 DO
B_PEAK_DC_CURRENT B_PEAK_CURRENT
INIT 0 0 0 0 0 0 1 1

B_PEAK_CURRENT[4:0] Data channel peak current level B set by blue dot current

“00000” : 1 time

“00001” : 2 times
“00011” : 4 times
“00111” : 6 times
“01111” : 8 times

“11111” : 10 times
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B_PEAK_DC_CURRENT [2:0] Blue data channel peak constant current level set by Blue data 1 Gray current.

“000”": 0
“001” : 1Gray X 16 times
“010” : 1Gray X 32 times
“011” : 1Gray X 48 times
“100” : 1Gray x 64 times
“101” : 1Gray X 80 times
“110” : 1Gray X 96 times

“111” : 1Gray x 112 times

D4 D3 D2

DO

w

INIT - - -

BP2_CURRENT[2:0] BP2 Bias Current Set
“000” : 48uA
“001”: 60uA
“010”: 72uA
“011”: 84uA
“100”: 96UA
“101”:108uA
“110”: 120A

“1117: 132uA

Data Gray Level Control Register (0x5a)

D7 D6 D5 D4 D3 D2

D1

DO

GRAY_LEVEL

INIT - - - - - -

0

GRAY_LEVEL 0 gray data level control signal
0 : Floating

1: Zener level
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Scan Voltage Setting Register (0x60)
D7 D6 D5 D4 D3 D2 D1
- - - - - SCAN_VOLTAGE
INIT - - - - - 0 0

SCAN_VOLTAGE[2:0] Scan voltage set.

“000” : SVCC_OUT = 8VCC

“001” : SVCC_OUT = SVCC-~(SVCC*0.06)
“010” : SVCC_OUT = SVCC-(SVCC*0.1)
“011” : SVCC_OUT = SVCC-(SVCC*0.14)
“100” : SVCC_OUT = SVCC-(SVCC*0.18)
“101” : SVCC_OUT = SVCC-(SVCC*0.22)
“110” : SVCC_OUT = SVCC-(SVCC*0.26)

“411” : SVCC_OUT = SVCC-(SVCC*0.30)

D7 D6 D5 D4 D3 D2 D1
- - SCAN_DRV - SCAN_BIAS
INIT - - 0 0 - 1 0

SCAN_BIAS[2:0] Scan Regulator Bias Current Set. Setting larger bias current will stabilizes the scan regulator.

“000” : Halt

“001” : 6UA

“010” : 12uA
“011”: 18uA
“100” : 24uA
“101” : 30uA
“110” : 36UuA

“1117 : 42uA

SCAN_DRV[1:0] Scan regulator drive capacity set.
“00” : x1
“01”: x10
“10”: Setting disabled

“11”: x20
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DAawurar Caun Cat Danictar /Nvan)
Power Save Set Register {0xa0)
D7 D6 D5 D4 D3 D2 D1 DO
- - - - - - - STBY
INIT - - - - - - - 0
STBY This register sets on or Off of blocking clock. If STBY is on, the master clock is stop.
0: not blocking (go)
1: blocking (stop)
GPO Register (Oxai)
D7 D6 D5 D4 D3 D2 D1 DO
- - - - - - GPO
INIT - - - - - - 0 0
GPO [1:0] This register specifies the value GPO output pin.
Test Mode Register (0xa2)
D7 D6 D5 D4 D3 D2 D1 DO
- - - TEST - TEST_PAT
INIT - - - 0 - 0 0 0

TEST This bit sets on or Off of test pattern mode.

0: off

{2:0] These bits set test patterns.
000: black pattern

001: red pattern

010: green pattern

100: blue pattern

111: white pattern
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RC-OSC Test Register (0xa3)
D7 D6 D5 D4 D3 D2 D1 DO
- - - - - - - FOSC_TEST
INIT - - - - - - - 0
FOSC_TEST This register sets on or off of fosc test.
0 : normal operation
1 : fosc test mode
Dispiay OFF iiode Regisier i (0xa4)
D7 D6 D5 D4 D3 D2 D1 DO
- OFF_STEP_TIME - . - OFF SET
INIT - - - - - - - 0
OFF_STEP_TIME [2:0] These bits set fade out display off step.
000: 1 frame
001: 2 frames
010: 3 frames
011: 4 frames
100: 5 frames
101: 10 frames
110: 15 frames
111: 30 frames
OFF_SET This register sets display off mode.
0 : normal display off
1 : fade out display off
Display OFF Mode Register 2 (0xa5)
D7 D6 D5 D4 D3 D2 D1 DO
- - OFF_GRAY
INIT - - 0 0 0 0 0 0

OFF_GRAY[5:0] These bits set gray level of fade out display off

After fade out as 64-OFF_GRAY step, become display off
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Display Timing

Data channel waveform is consisted of Hold time, Discharge time, Peak time and display time.
Hold time is that N line data is valid from rising edge of N line scan channel. Set the Discharge time is data output by
SINK_R/G/B zener level set
Peak time is
That if N+1 line data output is zero, data output becomes SINK_R/G/B zener level.
That if N+1 line data output is not zero, data output becomes Peak current (N+1 line data) x (5~40))

Display tine is that data output becomes gray current level corresponding to gray scale of GRAM.

Data Channel

One line scan time One line scan time

|

|

. |

Red Peak time |
|

|

Red Display time

Green Peak time

1
{
1
|
|
|
|
|
SINKR  __ =
|
|
|
|
I

I —
Green Display time '
e
SINKG . B e = S | —
f:‘re n Discharge time I |
Blue Peak time N
| - i | I i
]
| |
| N} :
Blue Display time i
SINKB >
Siue Discharge time :_
|
Scan Channel | | !
I T
| |
SCANI[n] |
Scan to scan gap | X
T
|
|

SCANIn+11 |

|
|
SCAN [n+2] |
|
|

L _ 127

FLM timing wihen, FLM_LINE=12

scaNl126] 3 o .
N : Scan io
scan gap

SCANI[127]

SCAN[O0] |
SCANI[1] I—
SCAN[2] I—

FLM
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Scan Time and Frame Frequency

Scan time is sum of holding time, discharge time, step time, display time. Unit time (UNIT) to decide Scan time is
division / RC-OSC frequency

=>» Scan time = hold time + discharge time + peak time + display time

= UNIT = division ratio / RC-OSC freq.

RC-OSC freq. = 4MHz, UNIT = 2 x 250ns = 500ns (default)

RC-OSC freq. = 5MHz, UNIT = 2 x 200ns = 400ns

Frame frequency can be selected in 60, 75, 90, 105, 120, 135, 150Hz. Scan time is decided by each Frame frequency
and Display Time is automatically decided by holding time, discharge time and peak time
=> Display time = scan time — (hold time + discharge time + peak time)

Display size supports 160x128, 128x128.

Scan -
Discharge Peak Display
Display size Frame freq. (Hz) Time o o o
Time (UNIT) Time (UNIT) Time (UNIT)
(UNIT)
60 256
75 205
90(default) 170
160x128 105 146
120 128
135 114
150 102
60 256
75 205
90(default) 170
128x128 105 146
120 128
135 114
150 102
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Power Supply ON/OFF Sequence

When supplying and cutting off power, follow the sequence below.

St

[

hilizing time
ohizing tme

ims or more

10ms or more

—

Power ON RESET

!
v

issue instructions for other setting & memory write

———~—— P
-

~N

S

I
I
w
A J

DVCC, SVCC
Power supply ON Simultaneously

Issue instructions for SYCC_OUT setting )
(SCAN VOLTAGE setting)
\_ J
¢ i
( Display ON 1
(DISP = 1)
L J

Normal display

e N\
Display OFF
(DISP = 0)
\_ y,
\ 4
e ~
STANDBY
(STBY = 1)
N\ l Y,
|OVDD, VDD, AVDD, DVCC, SVCC
Power supply OFF Simultaneously
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Reference Current Resistor Values

AVDD

2.2V

2.5V

2.7V

2.8V

2.9V

RREF

13kOhm

16kOhm

16kOhm

18kOhm

18kOhm

The RREF should be fixed according to the AVDD. For example, the RREF should be 18kOhm, if AVDD is 2.8V. Other

RREF value is not allowed.

RC-OSC Resistor Values

RC-OSC frequency : fosc[MHZz]
ROSC[kR]
2.2V 2.8V 2.9V
11[kR] 5.03 5.3 5.34
15[kQ] 3.85 4.02 4.03
20[kR] 2.96 3.08 3.1

The ROSC should be fixed according to the VDD. For example, the ROSC should be 15kOhm, if VDD is 2.8V. Other
ROSC value is not allowed. The oscillation frequency is changeable with the value of external resistor. Clock pulses can

be supplied externally. During stand-by mode, the RC oscillation is halted to reduce power consumption.
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Absolute Maximum Ratings

Symbol Value Notes
Power supply voltage(1) DVCC, SVCC TBD
Power suppiy voitage(2) iOVDD TBD
Power supply voltage(3) VDD, AVvDD TBD
Input voltage Vin TBD
Operating temperature Topr TBD
Recommended Operating Conditions
ltem Symbol Typ Max Notes
Power supply voitage(1) DVCC, SvCC 10 21
Power supply voltage(2) I0VDD 3.3
Power supply voitage(3) VDD, AVDD 2.2 25
Input voltage Vin TBD
Operating temperature Topr TBD




Electrical Characteristics (DC Characteristics)

Symboi Parameter Condition Min Typ Max Unit
VIH Logic input high leve! 0.7vDD VDD \
VIL Logic input low level 0 0.3vDD \Y

VOH Logic output high ievei 0.8VDD VDD V
VOL Logic output iow ievei 0 0.2VDD \
lol Output leakage current TBD uA
hil Logic input leakage current 18D UA
Ip2p Data current pin to pin mismatch TBD %
icin Data output current chip in mismatch TBD Y%
Ic2c Data current chip to chip mismatch TBD %
Ron Scan on resistance 20 Q
Roff Scan off resistance 3 kS
Rdis Data discharge on resistance 500 Q
ist_high High voitage standby current DVCC=SVCC=21V TBD UA

Ist_low Low voltage standby current I0VDD=3.3V TBD uA

Ist_low Low voltage standby current VDD=AVDD=2.9V TBD uA

lop_high High voltage operating current DVCC=SVvVCC=21V TBD uA
lop_low Low voltage operating current I0VDD=3.3V TBD UA
lop_low Low voltage operating current VDD=AVDD=2.9V TBD UuA
Electrical Characteristics of RC-OSC
Item Symbol Unit Conditions Min Typ Max Notes
Power supply VDD Vv 2.2 2.8 2.9

R-C oscillation clock fosc MHz ROSC= 15kQ, VDD = 2.8V 3.52 4 4.48

Clock fluctuation Afosc % -12 +12
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