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2.Introduction

The JD9853 is a 262,144-color single-chip SOC driver for a-Si TFT liquid crystal
display with resolution of 240RGBx320dots, comprising a 720-channel source driver, a
320-channel gate driver, 172,800 bytes GRAM for graphic display data of
240RGBx320 dots, and power supply circuit.

The JD9853 supports parallel 8-/9-bit data bus MCU interface, 6-bit data bus RGB
interface, 3-/4-line serial peripheral interface (SPI), 2 lane SPI data transmission and
Quad serial peripheral interface (QSPI). The moving picture area can be specified in
internal GRAM by window address function. The specified window area can be
updated selectively, so that moving picture can be displayed simultaneously
independent of still picture area.

The JD9853 can operate with 1.65V ~ 3.3V 1/O interface voltage and an
incorporated voltage follower circuit to generate voltage levels for driving an LCD.
JD9853 supports full color, 8-color display mode and sleep mode for precise power
control by software and these features make the JD9853 an ideal LCD driver for
medium or small size portable products such as digital cellular phones, smart phone,
MP3 and PMP where long battery life is a major concern.
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3. Features

B Display resolution: 240xRGB(H) x 320(V)
B LCD Driver Output:

720 source channels
320 gate channels

B Frame Memory Size: 240 x 320 x 18-bit = 1382400 bits
B System Interface

Parallel 8080-series MCU Interface (8-bits, 9-hits)

RGB Interface (6-bits)

Serial Peripheral Interface (SPI) (8-bits, 9-bits and 2 data lane SPI)
Quad serial peripheral interface (QSPI)

B Display mode:

Full color mode (Idle mode OFF): 262K-color
Reduce color mode(ldle mode ON):  8-color

B Pixel Color Format (Color Depth)

16-bit/pixel: RGB=(565)
18-bit/pixel: RGB=(666)

B On chip functions:

DC/DC converter

Timing generator

Internal Oscillator generation

OTP memory to store initialization register settings
Support Sunlight Readability (SLR)

B Display inversion type support

Dot Inversion
Column Inversion

B Operation Temperature range: -40 to +85 °C
B Wide Supply Voltage Range

IOVCC =1.65V ~ 3.3V (logic)
VCI = 2.6V ~ 3.3V (analog)

B On-Chip Power System:

Source Voltage: +6.4~ -4.6V
Gate driver output voltage

» VGH-GND =11.0V ~ 16.0V
» VGL - GND =-7.0V ~-12.25V
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B On-chip OTP program voltage generator

B OTP memory to store initialization register settings
® 1 time OTP for Gamma Correction setting
® 3times OTP for VGMP/VGSP/VGMN/VGSN setting
® 2 times OTP for ID setting
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4.Device Overview

4.1.Block Diagram

IovCcC
VCI

VSSP

AVDD
AVEE
VGH
VGL

IovCcC
AVSS
VDDD

VCOM

53
53 2 55 T =
< < <3 = w8 2o m =
@ O O
2 §5=xme mo¥XC XK Ke
T 4
p{ OTP RGB I/F SPI IIF MPU I/F QSPI I/F
¢ ¢ 8-bit 18-bit
Command / data display data
Internal Register N
Y A
] Mode Gamma
Selection adjusting circuit
o/ be 0SC Circuit | Y A
. Grayscale
Converter Display RAM M VSSA
240x320x18bits voltage
generator
Y
» Timing V0-63
Generator v
A y D/A Source
_ - Converter [— —»M S1~S720
»- Sunlight Readability circuit driver
A
Y
> Data
Latch
Regualtor
Voltage > -
Reference Timing Control
> > Gate
Control +>I G1~G320
Unit 320
VCOM >
Cricuit
Figure. 4.1 Block Diagram
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4.2.LCD power generation scheme

VGH (11~16V)

AVDD (6.4~6. 8V) 7 /

VCIPX2 (2*VClI)
VCIVCIP (2.5~3.3V) / /

\ VGMP(3.5~6.6V)

lovCC (1 65~3.3V) \

VDDD (1 5V) VREF (2V)  AVSSN (1.7~2V)
S — ____VCOM (0V) .
VSSA,VSSD,VSSH,VSSP,AVSS (0V) — - -— — —
VCL (-1*VCI)

VGMN (-2.5~-5.6V)
| AVEE (-4.2~-4.8V)

\ VGL (-7~-12.25V)

Figure. 4.2 LCD power generation scheme

4.3.0utput voltage range

JD9853 generates corresponding voltage with a-Si TFT LCD panel by internal power supply circuit.
Please set up each voltage output according to the LCD panel.

Name Function Set up value Note

AVDD |DC/DC converter circuit output +6.4~ +6.8V Do not exceed 6.8V
AVEE |DC/DC converter circuit output -4.2~-4.8V Do not exceed -4.8V
VGMP |Reference voltage for gamma circuit +3.5V~ +6.6V Reference register
VGMN |Reference voltage for gamma circuit -2.5V~-5.6V Reference register

VGH |Positive gate driver output voltage level | +11~ +16V |Depend on AVDD & AVEE

VGL |Negative gate driver output voltage level|-7V ~ -12.25V|Depend on AVDD & AVEE
VCOM |VCOM DC voltage ov -
T_VDDD |Digital power. +1.5V -
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5.Pad Arrangement

5.1.PAD assignment

Chip Size: 15352um * 510um
Overview (Simple view)

~1e=0a10E00000000000000000 0000E={008(E0 DI00000000000t-=J0000000annnuiL

183

= 1000000000000000000000000- Baouo-Ja0(r 1000000000000~ Du0a0000anano

INCLUDBxSR+SL
(0,0)
> Addnnooo000 000odod 1 00000o0o0ooa 0oo O

O
10000000000000000D0000E

S
000000z

BIS ‘

QUTPUT PAD AMARK(HITE)
Number Tolerance Symbol  Size Tolerance
Al 318 NG.1 ~ NO.232 B1 60 NO.233 ~ NO.335 C1 151
AZ 40 NG.1 ~ NO.232 : : NC.1116 ~ NO.1278 C2 10.5
A3 363.5 B2 135 NO.233 ~ NO.335 C3 20
A4 363.5 : : NO.1116 ~ NO.1278 Cc4 48
AS 45 B3 31
AB 20 NO.1~ NO.124 B4 28
: : NO.153 ~ NO.154 BS 71 NO.396 ~ NO.1115
: : NO.161 ~ NO.232 3 13.5 NG.396 ~ NO.1115
A7 32.5 NO.124 ~ NO.125 B7 20
: : NO.129 ~ NO.131 B8 28
NO.134 ~ NO.136 B9 56.5
NO.139 ~ NO.143 B10 985
NO.144 ~ NO.146 B11 4325
NO.147 ~ NO.149 B12 292
NO.152 ~ NO.153 B13 770.25
NO.154 ~ NO.155 B14 78425
: : NO.160 ~ MNO.161 B15 307.2
A8 45 NC.125 ~ NO.129 B16 318.2
: : NO.131 ~ NO.134 B17 45
NO.136 ~ MO.139
NO.143 ~ NO.144
NO.146 ~ NO.147
NO.149 ~ NO.152
NO.155 ~ NO.160
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5.2.Input and Output Bump Dimension

5.2.1.Input Pad

A B
«— p—>
Symbol Item Size
C A Bump Width 40 um
B Bump Gap 20~ 45 um
C Bump Hight 31.8 um
5.2.2.0utput Pad
E F
>
G
AT -
H Symbol Item Size
y E Bump Width 13.5 um
F Bump Gapl 14.5 um
G Bump Hight (S1~S720) 71 um
Bump Hight (G1~G320) 60 um
" Bump Gap2 (§1~5720) 20 um
Bump Gap2 (G1~G320) 31 um
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5.3.Alignment Mark Dimension

| (00000o0oo0ooD0ODOUDOODNL-T0000D0DO0O0DODOOED0DO00N
Mt 0000o0oooooCoCoCoDoCoooDD--oooooDoDoDOnOnONCoODDoD - M

 OOOoOOoOoOOdn oooooooooo

18.8
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6. Pin Description

6.1.Power Supply Pins

Pin Name 110 Type Descriptions
IovCC | Digital Power Power supply for interface logic circuits(1.65~3.3V)
VCI | Analog Power Power supply for analog circuit blocks(2.6~3.3V)
External high voltage pin used in OTP mode and operates at 8.3V.
VGH | OTP Power
If not used, let this pin open.
System ground level for analog circuit blocks.
VSSA/AVSS/VSSP | Analog Ground
Connect to VSSA on the FPC to prevent noise.
System ground level for Digital circuit blocks.
VSSD | Digital Ground

Connect to VSSD on the FPC to prevent noise.
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6.2.Interface Logic Pins

Pin Name 110 Type Descriptions
-Select the MCU interface mode
IM3 | IM2 | IM1 | IMO MCU-Interface Data Pin
0 0 0 0 8080 8-bit parallel Interface | DB[7:0]
0 0 1 0 8080 9-bit parallel Interface | DB[8:0]
SDA: infout
0 1 0 0 Quad serial interface
DB[2:0]: in
3-line 9-bit serial interface | SDA: in/out
IM[3:0] | (IOVCC/IGND) 0 1 0 1 SDA: infout
2 data lane serial interface
WRX: in
0 1 1 0 4-line 8-bit serial interface | SDA: infout
SDA: in/
1 1 0 1 3-line 9-bit serial interface I
SDO: out
SDA:n/
1 1 1 0 4-line 8-bit serial interface Il
SDO: out
MPU Parallel interface bus and serial interface select
If use RGB Interface must select serial interface.
MCU -This signal will reset the device and must be applied to properly initialize the chip.
RESX [
(IOVCC/GND) | -Signal is active low.
-Chip select input pin.
MCU
CsX | Low enable. High disable.
(IOVCCIGND)
-If not used, this pin should be connected to IOVCC.
-Data/command selection pin in parallel interface.
When DCX='1', data is selected.
MCU
DCX_SCL | When DCX='0", command is selected.
(IOVCCI/GND)
-This pin is used to be serial interface clock.
-If not used, this pin should be connected to IOVCC.
MCU -Read enable in 8080 MCU parallel interface.
RDX I
(IOVCCI/GND) | - If not used, this pin should be connected to IOVCC.
-Write enable in MCU parallel interface.
MCU -Data/command selection pin in 4-line serial interface.
WRX |
(IOVCC/ GND) | -Second Data lane in 2 data lane serial interface.
- If not used, this pin should be connected to IOVCC.
-DB[8:0] are used as MCU parallel interface data bus.
MCU
DBJ[8:0] 1/0 -DB[8:0] are used as RGB interface data bus.
(IoVCC/ GND)
- If not used, this pin should be connected to IOVCC or GND.
-When IM[3]:Low, Serial in/out signal in SPI interface.
MCU
SDA 1/0 -When IM[3]:High, Serial input signal in SPI interface.
(lovCC/ GND)

-The data is latched on the rising edge of the SCL signal.
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- If not used, this pin should be connected to IOVCC or GND.

MCU -Serial data output signal.
SDO
(IOVCC/GND) | -If not used, open this pin
MCU -Tearing effect output pin to synchronize MPU to frame writing.
TE
(IOVCC/ GND) | If not used, open this pin.
MCU -PWM output signal for backlight control.
LEDPWM
(IOVCC/ GND) | If not used, open this pin.
MCU -Dot clock signal for RGB interface operation.
PCLK
(IOVCC/GND) | - If not used, this pin should be connected to IOVCC or GND.
MCU -Frame synchronizing signal for RGB interface operation.
VSYNC
(IOVCC/GND) | - If not used, this pin should be connected to IOVCC or GND.
MCU -Line synchronizing signal for RGB interface operation.
HSYNC
(IOVCC/ GND) | - If not used, this pin should be connected to IOVCC or GND.
MCU -Data enable signal for RGB interface operation.
DE
(IOVCC/ GND) | - If not used, this pin should be connected to IOVCC or GND.

Notel. When CSX="1’, there is no influence to the parallel and serial interface.
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6.3.Driver Output Pins

Pin Name 110 Descriptions
Source output signals..
S1~S720 o}
Leave the pin to open when not in use.
Gate output signals.
G1~ G320 o
Leave the pin to open when not in use.
AVDD O Analog positive power.
AVEE (@) Analog negative power.
VGH O Power supply for the gate driver (Positive).
VGL (0] Power supply for the gate driver (Negative).
VCOM_L
O A power supply for the TFT-LCD common electrode.
VCOM_R
T_VDDD (0] Digital power.
VGMP (0] Reference voltage for gamma circuit.
VGMN (0] Reference voltage for gamma circuit.
Output pin for PWM(Pulse width Modulation) signal of LED driving.
LEDPWM O
If not used, open this pad.
-Output pad for enabling LED.
LEDON o
-If not used, keep it open.

6.4.0ther Pins

Pin Name 1/10 Descriptions
TESTI[2:0] | Test pin for internal function. If not used, let it open.

TEST_P (0] Test pin for internal function. If not used, let it open.

TEST_N (0] Test pin for internal function. If not used, let it open.
TEST_OSC O Test pin for internal function. If not used, let it open.
DUMMYR1

- Test pin for measure ITO resistance. If not used, let it open.

DUMMYR2

DUMMY Not used. Let it open.
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6.5.Maximum layout resistance

Name Pin Definition Maﬁér;:gnsce:es Unit
IOVCC, VCI Power supply 5 Q
VSSD, VSSA, AVSS, VSSP Power supply 5 Q
VPP OTP Power supply 20 Q
IM[3:0] Input 100 Q
RESX Input 100 Q
CSX, DCX_SCL, RESX Input 100 Q
WRX, RDX, Input 100 Q
VSYNC, HSYNC,DE, PCLK Input 100 Q
SDA , DB[8:0] Input/ Output 100 Q
SDO, TE, LEDPWM, LEDON Output 100 Q
TEST_P, TEST_N,
TEST 0SC Output 100 Q
DUMMY, DUMMYR1, DUMMYR2 Output 100 Q
T _VDDD Output 5 Q
VCOM Output 5 Q
AVDD, AVEE Output 10 Q
VGH, VGL, Output 10 Q
pP-21
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7.Interface setting

7.1.MCU interfaces

JD9853 provides the 8-/9-bit parallel system interface for 8080-I series, and 3-/4-line serial system
interface for serial data input. The input system interface is selected by external pins IM [3:0] and the bit

formal per pixel color order is selected by COLMOD(3Ah) register.

7.1.1. MCU interface selection

The selection of interface is done by setting external pins IM [3:0] as shown in the following table.

IM3 | IM2 | IM1 | IMO Interface Data Bus Selection
0 0 0 0 8080 MCU 8-bit bus interface | DBJ[7:0]
0 0 1 0 8080 MCU 9-bit bus interface | DB[8:0]
3-wire 9-bit data serial interface | SDA: in/out
0 1 0 1
2 data lane serial interface SDA: infout, WRX:in
0 1 1 0 4-wire 8-bit data serial interface | SDA: in/out
1 1 0 1 3-wire 9-bit data serial interface Il SDA: in/ SDO: out
1 1 1 0 4-wire 8-bit data serial interface Il SDA: in/ SDO: out
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7.1.2. 8080-I Series Parallel Interface

JD9853 can be accessed via 8-/9-bit MCU 8080-1 series parallel interface. The chip select CSX (active low)
is used to enable or disable JD9853 chip. The RESX (active low) is an external reset signal. WRX is the
parallel data write strobe, RDX is the parallel data read strobe and D[8:0] is parallel data bus.

JD9853 latches the input data at the rising edge of WRX signal. The D/CX is the signal of data/command
selection. When D/CX="1’, D [8:0] bits are display RAM data or command’s parameters. When D/CX="0’,
D[8:0] bits are commands.

The 8080-1 series bi-directional interface can be used for communication between the MCU controller and
LCD driver chip. The 8080-I Interface selection is done when IM3 pin is low state (VSSC level). Interface
bus width can be selected by IM [3:0] bits.

The selection of 8080-1 series parallel interface is shown as the table in the following.

IM3 IM2 M1 IMO Interface CsX D/CX RDX WRX Function
0 0 1 t | Write 8-bit command (DB[7:0])
8-bit 0 1 1 T Write 8-bit display data or 8-bit parameter (DB[7:0])
0 0 0 0 parallel 0 1 ) 1 | Read 8-bit display data (DB[7:0])
0 1 T 1 Read 8-bit parameter or status (DB[7:0])
0 0 1 + | Write 8-bit command (DB[7:0])
9-bit 0 1 1 T Write 9-bit display data or 8-bit parameter (DB[8:0])
0 0 . ° parallel 0 1 T 1 Read 9-bit display data (DB[8:0])
0 1 T 1 Read 8-bit parameter or status (DB[7:0])
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7.1.2.1. Write Cycle Sequence

The WRX signal is driven from high to low and then be pulled back to high during the write cycle. The host
processor provides information during the write cycle when the display module captures the information
from host processor on the rising edge of WRX. When the D/CX signal is driven to low level, then input
data on the interface is interpreted as command information. The D/CX signal also can be pulled high level
when the data on the interface is GRAM data or command’s parameter.

The following figure shows a write cycle for the 8080-1 MCU interface.

WRX /\

A

\ 4 \ l
DB[17:0] / \ ) \\/
The host control DB[17:0] lines when JD9851 reads DB[17:0] lines when The host stops to control
there is falling edge of WRX there is rising edge of WRX DBJ[17:0] lines

Note: WRX is an unsynchronized signal (It can be stopped)

Figure. 7.1 8080-Series WRX Protocol

[ esx |\ /

| RESX |

. | DICX [\ / ]
£ _]

N T R N R ) ]

| RDX | ]

| | D[8:0] |—< Cp‘\’g[‘j:;as';d > < Cog;r;:nd > <:|

g—[ | D[8:0](Host to LCD) |—< Command > < Command > <:|

—[ [ DIB:0J(LCD to Host) |——Hi—'z— ——————————————————————————————————————————

Signals on D[8:0],D/CX,RDX and WRX lines
during CSX=" H” are ignored

Display

Figure. 7.2  8080-Series Parallel Bus Protocol, Write Register or Display RAM
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7.1.2.2.Read Cycle Sequence

The RDX signal is driven from high to low and then allowed to be pulled back to high during the read cycle.
The display module provides information to the host processor during the read cycle, while the host
processor reads the display module information on the rising edge of RDX signal. When the D/CX signal is
driven to low level, then input data on the interface is interpreted as command. The D/CX signal also can
be pulled high level when the data on the interface is RAM data or command parameter.

The following figure shows the read cycle for the 8080-1 MCU interface.

RDX y
Y \ {
The driber start to control DB[17:0] lines The host reads DB[17:0] lines when The driber stops to
when there is falling edge of RDX there is rising edge of RDX control DB[17:0] lines

Note: RDX is an unsynchronized signal (It can be stopped)

Figure. 7.3 8080-Series RDX Protocol

| cSX | \

| RESX |

/
| DICX | \ / \<:|
| WRX | \ A \<:|
| RDX | \ A \ A \
[ oeo  F—C 2 > Y R O

Interface

EEL—[ [ DBOILCD to Hos) | 44% oo S G

Signals on D[8:0],D/CX,RDX and WRX lines
during CSX=" H” are ignored

0S!
9
o
k=)
=
T
o
wn
@
g
o
2
)
W)
R
(@]
s
33
22
U’Q.
T
N

Note: Read data is only valid when the D/CX input is pulled high. If D/CX is driven low during read then the display information outputs will be
High-Z.
Figure. 7.4 8080-Series Parallel Bus Protocol, Read Register or Display RAM
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7.1.3. Serial Interface

The selection of interface is done by IM [3:0] bits. Please refer to the Table in the following.

IM3 | IM2 | IM1 | IMO MCU-Interface Mode Read back selection

Quad serial interface

3-line serial interface

Via the read instruction
3-line serial interface

0
0
0
1
1

R Rr | R |k |k
| O|FR,|O]| O

0
1
0 4-line serial interface
1
0

4-line serial interface

JD9853 supplies 3-lines/ 9-bit and 4-line/8-bit and Quad serial interfaces for communication between
host and JD9853.

The 3-line serial mode consists of the chip enable input (CSX), the serial clock input (SCL) and serial
data Input/Output (SDA or SDI/SDO). The 4-line serial mode consists of the Data/ Command selection
input (D/CX), chip enable input (CSX), the serial clock input (SCL) and serial data Input/Output (SDA or
SDI/SDO) for data transmission.

The Quad serial mode consists of the chip enable input (CSX), the serial clock input (SCL) and serial
data Input/Output (SDA), input(DBJ[0],DB[1],DB[2]).

The data bus (D [8:0]), which are not used, must be connected to IOVCC or GND. Serial clock (SCL)
is used for interface with MCU only, so it can be stopped when no communication is necessary.
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7.1.3.1. Pin Description

3-line serial interface |

Pin Name Description
CSX Chip selection signal
DCX_SCL Clock signal
SDA Serial input/output data

4-line serial interface |

Pin Name Description
CSX Chip selection signal
WRX Data is regarded as a command when WRX is low
Data is regarded as a parameter or data when WRX is high
DCX_SCL Clock signal
SDA Serial input/output data

3-line serial interface Il

Pin Name Description
CSX Chip selection signal

DCX_SCL Clock signal
SDA Serial input data
SDO Serial output data

4-line serial interface Il

Pin Name Description
CSX Chip selection signal
WRX Data is regarded as a command when WRX is low
Data is regarded as a parameter or data when WRX is high
DCX_SCL Clock signal
SDA Serial input data
SDO Serial output data

Quad serial interface

Pin Name Description
CsSX Chip selection signal
DCX_SCL Clock signal
SDA Serial input/output data
DBJ[2:0] input data
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7.1.3.2. Write Cycle Sequence

The write mode of the interface means that host writes commands or data to JD9853. The 3-lines serial

data packet contains a data/command select bit (D/CX) and a transmission byte. If the D/CX bit is “low”,

the transmission byte is interpreted as a command byte. If the D/CX bit is “high”, the transmission byte is
stored as the display data RAM(Memory write command ),or command register as parameter.

Any instruction can be sent in any order to JD9853 and the MSB is transmitted first. The serial interface is
initialized when CSX is high status. In this state, SCL clock pulse and SDA data are no effect. A falling
edge on CSX enables the serial interface and indicates the start of data transmission. See the detailed
data format for 3-/4-line serial interface.

| Data Format for 3-line Serial Interface |

Transmission byte may be command or data
|
[ |
MSB LSB

D/ICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | D/CX 8-bit Transmission Byte

I_I_I

Data/Command select bit

| Data Format for 4-line Serial Interface

Transmission byte may be command or data
|
[ |
MSB LSB

D7 | D6 | DS | D4 | D3 | D2 | D1 | DO 8-bit Transmission Byte

Figure. 7.5 Serial interface data stream format

Host processor drives the CSX pin to low and starts by setting the D/CX bit on SDA. The bit is read by
JD9853 on the first rising edge of SCL signal. On the next falling edge of SCL, the MSB data bit (D7) is set
on SDA by the host. On the next falling edge of SCL, the next bit (D6) is set on SDA. If the optional D/CX
signal is used, a byte is eight read cycle width. The 3/4-line serial interface writes sequence described in
the figure as below.

P-28
April 25, 2023



Preliminary V0.00 JD9853

3-line Serial Interface Write Sequence |

The next Command or
following Data

Command

-y ____

1 kI
\ The CSX can be high level between the data

and next command. The SDA and SCL are
invalid during CSX is high level

Figure. 7.6  3-line serial interface write protocol

4-line Serial Interface Write Sequence |

The next Command or
following Data

Command

-y ____

Host —

\ The CSX can be high level between the data

and next command. The SDA and SCL are
invalid during CSX is high level

Figure. 7.7  4-line serial interface write protocol

Quad SPI interface Write Sequence

csx \ Yo

(SO) 0x02 X AD[23:0] X_Parameterl[7:0] X Parameter2[7:0] )

see FULFFLISLFLALALSL ___ FULTIF P AP S P L L LU LF AL L

Figure. 7.8 Quad serial interface write protocol
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7.1.3.3.Read Cycle Sequence

The read mode of interface means that the host reads register’'s parameter from JD9853. The host has to
send a command (Read ID or register command) and then the following byte is transmitted in the opposite
direction. JD9853 latches the SDA (input data) at the rising edges of SCL (serial clock), and then shifts
SDA (output data) at falling edges of SCL (serial clock). After the read status command has been sent, the
SDA line must be set to tri-state and no later than at the falling edge of SCL of the last bit. The read mode
has three types of transmitted command data (8-/24-/32-bit) according command code.

| 3-line Serial Interface Read Sequence (8-bit read) |

Read Command Read Data

1
1
i
csx  \!
1
1

intertace 1 DA l@ﬂ@@@@@@@ﬂ@@@@@@@l
I
{SD!G@@@@@@@E ------ 4z )
Interface Il

SDO - —?— ------- e ﬂ@@@@@@@ -

3-line Serial Interface Read Sequence (24-bit read) |

Read Command Read Data

y
A 4

1
1
) ) [ )
N0 0000000005008 0008
1 ) )

1 1 1

1 1 1 H_Z 1
{Smlﬂﬂ@@@@@@@ﬁ&anm"""
Interface I . ! !

Dummy clock cycle

| 3-line Serial Interface Read Sequence (32-bit read) |

Read Command Read Data

y
A 4

1
1
) ) [ )
N0 0000000005000 o008
) ) )

1 1 1

1 1 1 H_Z 1
{sm!ﬂ@@@@@@@@p&anmnnn
Interface I . ! !

Dummy clock cycle

Figure. 7.9 3-line serial interface read protocol
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4-line Serial Interface Read Sequence (8-bit read) |

Read Command Read Data

| 4-line Serial Interface Read Sequence (24-bit read) |

Read Command Read Data

1
1
o 1

"Mm{$MDQ@@@@@ﬂ@ e Kok

i-Z

I _________ 1
50 h """" B I CL\D W O.0/0 o
1 1

L Dummy clock cycle

| 4-line Serial Interface Read Sequence (32-bit read) |

=1

@

oy

Q

@
(%]
)

_ _____1____

|]:

Read Command Read Data R

% L

1
1
1
>
1
1
1
)

/
-

]

S iy

1

1

1

)
csx  \!

:

1

1

1

D/ICX

—— -

1

b e\ peceeeeean 1
"MM{QMDE@@@QQEQ o008
1

)
| Hi-Z '
000000000 SIS
Interface Il ' . i ......... |
R 00,0 M 0 00 =
| 1

Figure. 7.10 4-line serial interface read protocol
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CSX \ Ve
soi (X 0x03 \ AD[23.0] ) Hi-Z

SDO Hi-Z ( Parameter1[7:0] X Parameter2[7:0] )
sc. _fUFFUL ___ Tyl
SbA (X 0x03 X AD[23:0] X Parameter1[7:0] X Parameter2[7:0] )
(SDI/O)

Figure. 7.11 Quad serial interface read protocol
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7.1.4. 2 Data Lane Interface

IM3 | IM2 | IM1 | IMO MCU-Interface Mode Read back selection

Via the read instruction
0 1 0 1 2 data lane serial interface
(8-bit, 24-bit and 32-bitread)

To enter this interface, command D7h need set 20h.

7.1.4.1. Write Cycle Sequence

The command write protocol of 2-wire data lane serial interface is the same with the 3-line serial interface,
S0 users can ignore the input data of WRX.

Any instruction can be sent in any order to the driver. The MSB is transmitted first. The serial interface is
initialized when CSX is high. In this state, SCL clock pulse or SDA data have no effect. A falling edge on
CSX enables the serial interface and indicates the start of data transmission.

3-line Serial Interface Write Sequence |

The next Command or
following Data

Command

Host

kI
\ The CSX can be high level between the data

and next command. The SDA and SCL are
invalid during CSX is high level

Figure. 7.12 3-line serial interface write protocol

7.1.4.2.Read Cycle Sequence

The read mode of 2-wire data lane serial interface is the same with the 3-line serial interface and WRX
pin can be ignored.

To achieve read function, the micro controller first has to send a command (read ID or register command)
and then the following byte is transmitted in the opposite direction. After that CSX is required to go to high
before a new command is send (see the below figure). The driver samples the SDA (input data) at rising
edge of SCL, but shifts SDA (output data) at the falling edge of SCL. Thus the micro controller is supported
to read at the rising edge of SCL.

After the read status command has been sent, the SDA line must be set to tri-state no later than at the
falling edge of SCL of the last bit.
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3-line Serial Interface Read Sequence (8-bit read) |

Read Command Read Data

1
1
i
csx  \
1
1

inerface 1 {_ SDA lﬂﬂ@@@@@@@ﬂ@@@@@@@l
1
1
. 1
{ =30 000000000 S @
Interface Il

Shle) --?— ------- R ﬂ@@@@@@@ r

| 3-line Serial Interface Read Sequence (24-bit read) |

Read Command Read Data

y
VY.

I
I
v
csx  \!
I
1

nterface 1 SDA .Gﬂ@@@@@@@ ::: @ﬂ@l
1

1

I 1 1

{ B8 00 0000 000 . ———

Interface I i

e ﬂ.—::::::-

Dummy clock cycle

3-line Serial Interface Read Sequence (32-bit read) |

Read Command Read Data

[
L

A 4

<
a

I
I
v
csx  \
I
1

Y.
merace1 . son (YDEEHEEEEEE-EEEEEE0
1
' Hi-Z
{ Sl lﬂﬂ@@@@@@ﬂ |
Interface I

e S 6 0/ 0.0 0

Dummy clock cycle

""T""

Figure. 7.13 3-line serial interface read protocol
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7.1.5.Data Transfer Break and Recovery

If there is a break in data transmission while transferring a Command or Parameter or Frame Memory Data
before Bit DO of the byte has been completed, then the driver will reject the previous bits and have reset
the interface such that it will be ready to receive the same byte retransmitted when the chip select line
(CSX) is next activated. See the following example:

Command or ! Command or
Parameter i Parameter
| g
)
1
\J

csx  \! / \

1

1

I
Host | SDA l@ﬂ@@@ @ﬂ@@@@@@@l
_T—I_T—I_T—I_T—Iﬂ_T | | ﬂ_ﬂ_ﬂ_ﬂﬂﬂﬂﬂﬂf

If a 1 or more parameter command is being sent and a break occurs while sending any parameter before
the last one and if the host then sends a new command rather than re-transmitting the parameter that was
interrupted, then the parameters that were successfully sent are stored and the parameter where the break

i Break

occurred is rejected. The interface is ready to receive next byte as shown:

Without Break

Command 1 |—{ Parameter 1 —» Parameter 2 —| Parameter 3

Parameter 1 is broken and needed to be transfer

With Break Break again R

Command 1 |—| Parameteril —» Command 2 — Command 1 |— Parameter 1 —{ Parameter 2 |—» Parameter 3

Figure. 7.14 Write interrupts recovery, case 1

If a 2 or more parameter command is being sent and a break occurs by the other command before the last
one is sent, then the parameters that were successfully sent are stored and the other parameter of that
command remains previous value.

Parameter 1 is successfully sent, but other parameters

With Break Break W are not sent and broken by the other command

Command 1 |— Parameter 1 —» Command 2 —{ Command 1 —»{ Parameter 1 |— Parameter 2 —» Parameter 3

Figure. 7.15 Write interrupts recovery, case 2
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7.1.6.Data Transfer Pause

It will be possible when transferring a command, frame memory data or multiple parameter data to invoke
a pause in the data transmission. If the chip select pin (CSX) is released to high state after a whole byte of
a frame memory data or multiple parameter data has been completed, then JD9853 will wait and continue
the frame memory data or parameter data transmission from the point where it was paused. If the chip
select pin is released after a whole byte of a command has been completed, then the display module will
receive either the command’s parameters(if appropriate) or a new command when the chip select pin is
next enabled as shown below.

This applies to the following 4 conditions:
1) Command-Pause-Command
2) Command-Pause-Parameter
3) Parameter-Pause-Command
4) Parameter-Pause-Parameter
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7.1.6.1.Serial Interface Pause

e

Command or ! Pause ! Command or !
Parameter i L Parameter J
csx '/ V‘
Host 4 sDA_ Worl(os)(or Yoo Y(or) D00000000
see  [fUFFLIY fuuu
7.1.6.2. Parallel Interface Pause
! Pause !
T\ /[ AR
RESX i i
(o] — X X
TS a,
RDX Command/Parameter i Pause i Command/Parameter
—{o ) o
— (=0 e —
— (= o o—
—( ) o —
— (= ) e —
—(C ) e —
—(o (o —
—(Coo e —
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7.1.7.Data Transfer Mode

JD9853 can provide two different kinds of color depth (16-bit/pixel and 18-bit/pixel) display data to the
graphic RAM. The data format is described for each interface. Data can be downloaded to the frame
memory by 2 methods.

7.1.7.1. Data Transfer Method 1

The image data is sent to the frame memory in the successive frame writing, each time the frame memory
is filled by image data, the frame memory pointer is reset to the start point and the next frame is written.

Start Stop
Start Frame Image Data Image Data Image Data | | Any
Memory Write Frame 1 Frame 2 Frame 2 Command

7.1.7.2. Data Transfer Method 2

Image data is sent and at the end of each frame memory download, a command is sent to stop frame

memory writing. Then start memory write command is sent, and a new frame is downloaded.

Start Stop
Start Frame Image Data Any Start Frame Image Data Any L Any
Memory Write Frame 1 Command Memory Write Frame 2 Command Command

Note 1: These methods are applied to all data transfer color modes on both serial and parallel interfaces.

Note 2: The frame memory can contain both odd and even number of pixels for both methods. Only complete pixel data will be stored in the

frame memory.
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7.1.8. Display Module Data Color Coding

7.1.8.1. 3-Line Serial Interface

Different display data formats are available for three colors depth supported by the LCM listed below.
65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

7.1.8.1.1. R 5-bit, G 6-bit, B 5-bit, 65,536 colors (3Ah="05h")

csx\ B

D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO ____-
soa (s (EmpempenX 1 NeuNenken) (1) (EKeuKen)
Pixel n Pixel n+1

SCL

v 16 bits 16 bits

Loop-up table for 65k color data mapping(16 bits to 18 bits)

Note 1: Pixel data with the 16-bit color depth information
Note 2: The most significant bits are: Rx4, Gx5 and Bx4
Note 3: The least significant bits are: Rx0, Gx0 and Bx0
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7.1.8.1.2. R 6-bit, G 6-bit, B 6-bit, 262,144 colors(3Ah="06h")

D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO /___

soa (s 980686860080 A

Pixel n

SCL

Note 1: Pixel data with the 18-bit color depth information
Note 2: The most significant bits are: Rx5, Gx5 and Bx5
Note 3: The least significant bits are: Rx0, Gx0 and Bx0
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7.1.8.2. 4-Line Serial Interface
Different display data formats are available for three colors depth supported by the LCM listed below.

65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

7.1.8.2.1. R 5-bit, G 6-bit, B 5-bit, 65,536 colors (3Ah="05h")

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO | D7 D6 D5 D4 D3 D2 D1 DO ____-
SDA . o (cRouxen)
Pixel n Pixel n+1

SCL

y 16 bits 16 bits

Loop-up table for 65k color data mapping(16 bits to 18 bits)

Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx4, Gx5 and Bx4
Note 3. The least significant bits are: Rx0, Gx0 and Bx0
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7.1.8.2.2. R 6-bit, G 6-bit, B 6-bit, 262,144 colors(3Ah="06h")

RESX 1
CSX _\
DICX 1 o

D2 D1 DO

D7 D6

D5

D4 D3

D2 D1 DO

D7 D6

D5

D4 D3

D2 D1 DO

Pixel n

SCL

Memory

Note 1: Pixel data with the 18-bit color depth information
Note 2: The most significant bits are: Rx5, Gx5 and Bx5
Note 3: The least significant bits are: Rx0, Gx0 and Bx0
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7.1.8.3. 2 Data Lane Interface

Different display data formats are available for three colors depth supported by the LCM listed below.
65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

7.1.8.3.1. R 5-bit, G 6-bit, B 5-bit, 65,536 colors (3Ah="05h")

oo SIS

Y 16 bits v 16 bits

Loop-up table for 65k color data mapping(16 bits to 18 bits)

Frame

Note 1: Pixel data with the 16-bit color depth information
Note 2: The most significant bits are: Rx4, Gx5 and Bx4
Note 3: The least significant bits are: Rx0, Gx0 and Bx0
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7.1.8.3.2. R 6-bit, G 6-bit, B 6-bit, 262,144 colors(3Ah="06h")

D7

Pixel n+1

Pixel n

SCL

18 bits

Note 1: Pixel data with the 18-bit color depth information
Note 2: The most significant bits are: Rx5, Gx5 and Bx5

Note 3: The least significant bits are: Rx0, Gx0 and Bx0
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7.1.8.4. Quad SPI (QSPI) Data interface

7.1.8.4.1. R 5-bit, G 6-bit, B 5-bit, 65,536 colors (3Ah="05h")

csx\ -
SDA D( 0x02 | 0x002C00 (cX ou) eu) o) Y o)

see fIFL__ P FULTHULIII LI UL LA LA L

csx \
SDA D( 0xA2 X 0x002C00

DB[0]

SDA D( 0x32 X 0x002C00

SDA D( 0x38
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7.1.8.4.2. R 6-bit, G 6-bit, B 6-bit, 65,536 colors (3Ah="06h")

csx \

spa (Y o2 J_ oxoo2c00 geooeee
see FIFL__ FUFL___ FUFUFUFLFLF LA LA LF LA LA LA LS LA LA LA LA LA LA L

csx\ W
SDA D( OXA2 X 0x002C00 (o Yeuycu)euy o ) (o)
DB[0] (o Rerere ) )

e TIFFITUL Tyl

SDAD( 0x32 X 0x002C00 oS O

DB(0) | """" "'

& “‘ -
X

SDA D< 0x38
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7.1.8.5.

8080-] series 8-bit Parallel Interface

The 8080-I series 8-hit parallel interface of JD9853 can be used by setting IM[3:0]="0000b". Different
display data formats are available for three Colors depth supported by listed below.
- 65k colors, RGB 5,6,5-bit input.

- 262k colors, RGB 6,6,6-bit input.

7.1.8.5.1.

R 5-bit, G 6-bit, B 5-bit, 65,536 colors (3Ah="05h")

RESX | “1”
csx |\

D/ICX

[wrx ]\ /

C
L
L

RDX “1”

T G S ) S ) e S )
(o] (o () ()
(o ] () {Emm) (e () )
(o] (o )— () ()
(o] (1 {(mn) (e (e )
(o ] (1 (o (@ma) (s )—(m)
(o ] (o G~ (e )— (@),
(o0 ] (0 —{(oime (@) (s )—(mw)

Pixel n Pixel n+1
16 bits 16 bits

A 4

A

A

Loop-up table for 65k color data mapping(16 bits to 18 bits)

Gl

l 18 bits

G2

G3

Note 1: The data order is as follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green,

and MSB=Bit 4, LSB=Bit 0 for Red and Blue data.

Note 2: 2-times transfer is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3: ~“=Don’t care — Can be set to ‘0’ or ‘1’
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7.1.8.5.2.

R 6-bit, G 6-bit, B 6-bit, 262,144 colors(3Ah="06h")

RESX | “1”
csx |\

D/CX

[wrx ]\ /

\_/

\_/

g

o] (o)) e
(oo ] (o () () -
(o] () ()|
(o] (o | () ()|
o] (| () — () -
o] (| ()
Lo | — 0o — — — il

[ oo | — 0o — — — i

Frame

18 bits

TT

Note 1: The data order is as follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.

Note 2: 3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ~*=Don’t care — Can be set to ‘0’ or ‘1’
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7.1.8.6.

8080-1 series 9-Bit Parallel Interface

The 8080-1 series 9-bit parallel interface of JD9853 can be used by setting IM[3:0]="0010b”Different
display data formats are available for two colors depth supported by listed below.

65k colors, RGB 5,6,5-bit input

262k colors, RGB 6,6,6-bit input

7.1.8.6.1.

R 5-bit, G 6-bit, B 5-bit, 65,536 colors (3Ah="05h")

RESX | “1”
csx |\

D/ICX

[wrx ]\ /

C
L

RDX « 1;7

] —

A~

I

~
I

I

~—

| —

(o] (o ()o@,
B G S ) S T e S )
(o] (o) @)
(o] —(Co)— (| ()
[ o | 1 — (e —(iea) (st —(e28isT)
(o ] (o)) (e )— ()
(o ) —(o —{(oime (i) (e )—(m)
(o0 ] (o (o) —{(ommo) (e )— (D)

Pixel n Pixel n+1
16 bits 16 bits

v

A4

Loop-up table for 65k color data mapping(16 bits to 18 bits)

G1

l 18 bits

G2

G3

Note 1: The data order is as follows, MSB=D8, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit O for Green,

and MSB=Bit 4, LSB=Bit 0 for Red and Blue data.

Note 2: 2-time transfer is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3: ~“=Don’t care — Can be set to ‘0’ or ‘1’
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7.1.8.6.2.

RESX | “1”
csx |\

D/CX

o] \_/

C
L
C

RDX “1”

] —

D7|—< 0

D6|—< 0

D5|—< 1

|

D3|—< 1

D2|—< 1

D1|—< 0

|
|
|
|
|D4
|
|
|
|

D0|—< 0

[T[[I]]]]
T
11
g
1L

G1Bit2

G1Bit1

G1Bit0

G1Bit5 —H G3Bit5
G1Bit4 —H G3Bit4
G1Bit3 —H G3Bit3
Pixel n Pixel n+1

G3Bit2

G3Bit1

G3 Bit0

Note 3: ~*=Don’t care — Can be set to ‘0’ or ‘1’

18 bits

Note 2: 2-time transfer is used to transmit 1 pixel data with the 16-bit color depth information.

R 6-bit, G 6-bit, B 6-bit, 262,144 colors(3Ah="06h, MDT="00b")

Note 1: The data order is as follows, MSB=D8, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
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7.1.8.6.3. R 6-bit, G 6-bit, B 6-bit, 262,144 colors(3Ah="06h, MDT="01b")

RESX | “1”
csx |\
DICX / o
L/ '

D3 |—< 1
D2 |—< 1
D1 |—< 0
DO |—< 0

:
ERANRAN

Memory

Note 1: The data order is as follows, MSB=D8, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2: 3-time transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ~*=Don’t care — Can be set to ‘0’ or ‘1’
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7.2. RGB Interface

7.2.1. RGB Interface Selection

The color format selection of RGB Interface for JD9853 is selected by setting the RGB_SEL[1:0] and
command 3Ah, DB[6:4].

RGB_SEL[1:0] | 3Ah, DB[6:4] RGB Interface Mode Data pins
11 110 6-bit 262K RGB Interface DBJ5:0]
11 101 6-bit 65K RGB Interface DB[5:0]

7.2.2. RGB Color Format

JD9853 supports two kinds of RGB interface, DE mode and HV mode, and 6bit/18bit data format.

When DE mode is selected and the VSYNC, HSYNC, DOTCLK, DE, D[8:0] pins can be used; when HV
mode is selected and the VSYNC, HSYNC, DOTCLK, D[8:0] pins can be used. When using RGB
interface, only serial interface can be selected.

7.2.2.1.6-bit RGB interface

6-bit RGB interface hardware suggestion, IM[3:0]=0101, RGB_SEL[1:0]=11.

6 bits RGB interface |

MCU Drive IC
RST » RESX
CSs » CSX
CSL » DCX_CSL
SDA |« » SDA
VSYNC » VSYNC
HSYNC » HSYNC
DOTCLK » PCLK
ENABLE » ENABLE
DBJ[6:0] » DB[6:0]
6
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Write data for 6-bit/pixel (RGB 5-6-5-bit input), 65K-Colors
— ) Cerens )— (o)) —
e (o ) () —
— ) (oo () () —
S S COE) S CETD R T) o
— (ot y—{Cerars y—{(ormwo ){ o )—
(o0 ] (@@ -
Pixel n Pixel n+1 -
16 bits 16 bits
A 4 v
Loop-up table for 65k color data mapping(16 bits to 18 bits)
l 18 bits
Write data for 6-bit/pixel (RGB 6-6-6-bit input), 262K-Colors
Pixel n L
Frame
Memory
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7.2.3. RGB Interface Definition

The display operation via the RGB interface is synchronized with the VSYNC, HSYNC, and DOTCLK
signals. The data can be written only within the specified area with low power consumption by using
window address function. The back porch and front porch are used to set the RGB interface timing.

Vertical Sync.

Invisble Image

VS = Timing information what is not possible to see on the display
....... = Blanking Time
DE = 0 (Low)
VBP
.................................. S

(VDISP + HDISP) - period when valid
display data are transferred from host
VDISP to display module

DE = 1 (High)

Horizontal Sync.

© HS : HBP : HDISP " HFP :
e

Please refer to the following table for the setting limitation of RGB interface signals.

6 bit RGB interface

Parameters Symbol Min. Typ. Max. Unit
Horizontal Sync. Width HS 6 12 Clock

: HS+HBP=252
Horizontal Sync. Back Porch HBP 12 24 Clock
Horizontal Sync. Front Porch HFP 6 12 - Clock
Vertical Sync. Width VS 1 2 Line

- VS+VBP=126 .

Vertical Sync. Back Porch VBP 1 10 Line
Vertical Sync. Front Porch VFP 1 10 - Line

Note: HS/HBP/HFP must be (Min + n*3) Clock
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7.2.4. RGB Mode Selection

JD9853 supports two kinds of RGB interface, DE mode and HV mode. Each mode also can select with
ram and without ram. The table shown below uses command B1h to select RGB interface mode.

DEM DM[1:0] RGB mode Data Path
0 00 Ram
DE mode ; : .
0 11 Shift register (without Ram)
1 00 Ram
HV mode . - :
1 11 Shift register (without Ram)

7.2.5. RGB Interface Timing

The timing chart of RGB interface DE mode is shown as follows

vs+vbp

Vs '
N 1 frame J

[
HS
hs+hbp hfp
eece | FUFLFLFLFLFLELALF LS L SUPLFLF LA LA LA S LA LA LFLALALA L
e AN
i Display data
mos _mvaid XX X X0 OO0
Bus '

Note: The setting of front porch and back porch in host must match that in IC as this mode.

Figure. 7.16 Timing Chart of Signals in RGB Interface DE Mode
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The timing chart of RGB interface HV mode is shown as follows.

vs+vbp
1 [
VS
D 1 frame , J
. . i vip
HS O T
Y Y v

hs+hbp hfp
eece PP LFLALALF LS SUPLFLF LA LA LA S LA LA LA LA LA
DE “1)7
Display data
gue __maid YOYOOOO0 OO0 nvaii
Bus

Note: The setting of front porch and back porch in host must match that in IC as this mode.

Figure. 7.17 Timing chart of RGB interface HV mod

The following are the functions not available in RGB Input Interface mode.

Function RGB Interface 180 System Interface
Partial display Not available Available
Scroll function Not available Available

VSYNC, HSYNC, and DOTCLK signals must be supplied during a display operation period.

In RGB interface mode, the panel controlling signals are generated from DOTCLK, not the internal clock
generated from the internal oscillator.

In 6-bit RGB interface mode, each of RGB dots are transferred in synchronization with DOTCLK signals.
In other words, one pixel data needs to take three DOTCLKSs to transfer.

In 6-bit RGB interface mode, the cycles of VSYNC, HSYNC, ENABLE, DOTCLK signals must be set
correctly so that the data transfer is completed in units of pixels.

When switching between the internal operation mode and the external display interface operation mode,
follow the sequences below in setting instruction.

In RGB interface mode, the front porch period continues until the next VSYNC input is detected after
drawing one frame.

In RGB interface mode, a RAM address is set in the address counter every frame on the falling edge of
VSYNC.
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7.3. VSYNC Interface

JD9853 supports the VSYNC interface in synchronization with the frame-synchronizing signal VSYNC to
display the moving picture with the 8080-1/8080-II system interface. When the VSYNC interface is selected

to display a moving picture, the minimum RAM update speed is limited and the VSYNC interface is
enabled by setting DM[1:0] = “10” and RM = “1”.

| VSYNC interface

Drive IC
VSYNC
» VSYNC
MP CSX _ »f csx
U DCX_ ! pcx
WRX__ ] WRX
DB[17:0] £—»| DB[E:0]

Figure. 7.18 Data transmission through VSYNC interface

In the VSYNC mode, the display operation is synchronized with the internal clock and VSYNC input and
the frame rate is determined by the pulse rate of VSYNC signal. All display data are stored in GRAM to
minimize total data transfer required for moving picture display.
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7.3.1.VSYNC Interface Mode

| Leading Mode |

VSYNC

1 frame
Write data
To Frame Meory
'
T <1frame 1 >1line

Gate 320

cep—L o

Display
Timing

A

v
!
|
|
|
|
|
|
|
|
I
|
|
|
|
|
'
|

Gatel |
T
|
I
|
1
|
|
|
I
I
|
|
|
I
|
|
|
|
!

Figure. 7.19

| Lagging Mode |

A

—

Operation for Leading Mode of VSYNC Interface

B

VSYNC

1 frame

Write data
To Frame Meory

> (VBP+1) > 1 frgme

Gate 1

i »
+ >1line

Gate 320

Display
Timing

N

—

VBP

Figure. 7.20

Notes:

1. The minimum RAM write speed must be satisfied and the frequency variation must be taken into consideration.

- —p—

A

Operation for Lagging Mode of VSYNC Interface

A

2. The display frame rate is determined by the VSYNC signal and the period of VSYNC must be longer than the scan period of an

entire display.

3. When switching from the internal clock operation mode to the VSYNC interface mode or inversely, the switching starts from the

next VSYNC cycle, i.e. after completing the display of the frame.

4. The partial display, vertical scroll are not available in VSYNC interface mode.
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8.Function Description

8.1.Memory to Display Address Mapping

8.1.1.Normal Display On or Partial Mode On, Vertical Scroll Off

In this mode, contents of the frame memory within an area where column pointer is 00h to 7Fh and
page pointer is 00h to 9Fh is displayed.
To display a dot on leftmost top corner, store the dot data at (column pointer, page pointer) = (0,0).

GA1c) SIENE) B SAENE)

— 100i01{02{03}04i {0V [OW} 0X}0Y | 0Z i€ 00N] [00h »{00{01{02:03;04 {0V [OW;0X [0Y{0Z] —
10{11}12{13 OW}0X{0Y | 0z I{ 0Th] [01h »$10 {11 {1213 OW}0X{0Y}0Z
20§21|22 0X}0Y |0z 1{ 02n] [02h »¢20 | 21 | 22 0X|oY}0z
30{31 ov|o0z 30131 0Y}0z
o | | s s Ll
S ; 240 x 320 x 18Bits ; ; 240 x 320 ; 5
2 ' Frame Memory ' ' LCD Panel ' 2
o : : [ : @

WOiW1 WYWZ WO[W1 WYIWZ!

X0{X1}|x2 XX{XY|XZ(13DH] [L3DhY! X0 | X1{X2 XX[XY{XZ

Yoi{Y1{v2{Y3 YWIYXEYY|YZ{(I3ER [L3EN)I YO|Y1{Y2{Y3 YWIYX|YYiYZ

L iz0iz1|z2{z3}z4} iZV{ZW{ZX{ZY | ZZ |(13Fh] [L3Fhyi 20 {71 Z2{Z3} 74! izZvizwizX|zyizz| —
[ | [ |
[ [
240 columns 240 columns
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8.1.2.Vertical Scroll mode

There are one type of vertical scrolling, which are determined by the commands “Vertical Scrolling
Definition” (33h) and “Vertical Scrolling Start Address” (37h).

TFA TFA
SCA () SCA
BFA BFA

Memory content

Rolling scrolling
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When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=320. In this case, ‘rolling’ scrolling is
applied as shown below.
Example 1: TFA=2, VSA=316, BFA=2, VSP=2 when MADCTL Bit B4(ML)=0

BEE 1N 51515 NI

-T'-|—|: 00{01{02}03}{04 ovowoxovoz oo 01{02}03} 04 0V [oW; 0X{0Y | 0Z ]_H
> 10§11§12§13 1wi1x |1y {1z oin] [01h »10{11{12|13 IWHIXi1Y(1Z >

— 120{21}22 2Xf2Y}2z 20{21¢22 2Xi2Yi2Zy —

30i31 3yisz 3031 3y|{3z
40 4z 40 4z
s | i 240 x 320 x 18Bits i ﬁ> P 240x320 s
> ' Frame Memory ' ' LCD Panel ' >
Vo vz V0 vz
WO{W1 WYWZ WO[W1 WYiwZ,

L Ixoix1{x2 XXIXY | XZ(130H [L3DhY X0 | X1} X2 XX{XYixz} —
%{ YOiY1iY2iY3 YWY XYY} YZII3ER [[3ERN YO [ Y1iY2|Y3 YWIYXIYYiYZ }%
> 70{z1{72i73| 74 2vizwizX|zY{zzZ K13F [L3Fnyt 20{Zz1i 72| z3{Z4 ZViZWiZX{ZYiZZ >

| | | |
I I
240 columns 240 columns
Example 2: TFA=2, VSA=316, BFA=2, VSP=3 when MADCTL Bit B4(ML)=0
-T'-|—|: 00{01{02}03}{04 0V {owW} 0 {0Y § 0z} 00n] [00h »!00 {0102 |03 {04 0V [oW; 0X{0Y | 0Z ]_H
> 10§11§12§13 1wi1x |1y {1z i oin] [01h »10{11{12|13 IWHIXi1Y(1Z >
— 120{21{22 2x{2y {2z 30{31{32 3X{3Y3z) —
3031 Lo Lo 3viaz 4041 avlaz
40 4z 50 52
s | i 240 x 320 x 18Bits i ﬁ> P 240x320 b s
> ' Frame Memory p ' LCD Panel ' >
Vo vz WO W
WO{W1 WYWZ X0{X1 XYiXZ

L Ixoix1ix2 XXIXY | XZ(130H [L3Dhy 20 { 21 § 22 2xj2vjezy -
%{ YOiY1iY2iY3 YWY XYY} YZII3ER [[3ERN YO [ Y1iY2|Y3 YWIYXIYYiYZ }%
> 70{z1{72i73| 74 2vizwizX|zY{zZ K13F [L3Fnyt 20{Zz1i 72| z3{Z4 ZViZWiZX{ZYiZZ >

| | | |
I I
240 columns 240 columns
Example 3: TFA=2, VSA=316, BFA=2, VSP=3 when MADCTL Bit B4(ML)=0
-T'-l—[ 00i01{02§03}04 0V {ow} 0 {0Y § 0Z }{ 00n] [00h »! 00 {0102} 03§04 0V [0W; 0X{0Y | 0Z ]_H
> 10§11§12§13 1wi1x |1y {1z i oin] [01h »{10{11{12|13 IWHIXi1Y(1Z >
— 120{21}22 2x|2v {2z | 0zn] [02h ){ 40 } 41} 42 4X{4Y {4z} —
30i31 3yisz 50|51 5Y |52
T A © 4
s | 240 x 320 x 18Bits ; |::> ; 240 x 320 b LS
> ' Frame Memory ' ' LCD Panel ' >
Vo vz X0 Xz
WO{W1 WYWZ 20{21 2Y}27

L Ixoix1{x2 XXIXY | XZ(130H [L3Dhy 30 { 31| 32 3x{3vjszi —
%{ YOiY1iY2iY3 YW YX|YY}YZ KI3ER [[3ERY YO{Y1iY2|Y3 YWIYXIYYiYZ }%
> 70{z1{72i73| 74 zvizwizX|zY{zz K137 [L3Fhyi 20{Zz1i 72| z3}Z4 ZViZWiZX{ZYiZZ >

| | | |
I I
240 columns 240 columns

Note: When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)#320, Scrolling Mode is undefined.
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8.1.3. Vertical Scrol

| exaple

8.1.3.1. Casel: TFA+VSA+BFA*320

N/A. Do not set TFA+VSA+BFA#320, unless unexpected picture will be shown.

8.1.3.2. Case2: TFA+VSA+BFA = 320

Example 1. When TFA=0, VSA=320, BFA=0 and VSCRSADD=80.

MADCTL B4(ML) = “0”

Memory
Physical
Axis (0,0)

VSCRSADD X

Physical Display
) - Axis (0,0
Line Pointer xis (0.0)
N o
________ ) M’__,—""/
R
o
N/
N4 ‘_.—"— A4

Memory
Physical
Axis (0,0)

Frame Memory

Display

Increase
VSCRSADD

Display

Physical Axis (0,0)

Line Pointer

VSCRSADD M---------ff--------

MADCTL B4(ML) = “1”

Memory
Physical
Axis (0,0)

VSCRSADD X

Frame Memory

Display

Display

Physical Axis (0.0)

Line Pointer

------- VAN --\‘\\‘ PN /

Frame Memory

Display
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Example 2. When TFA=80, VSA=240, BFA=0 and VSCRSADD=160.
MADCTL B4(ML) = “0”

Mempry : Display
Physical Physical Axis (0.0)
Axis (0,0) Line Pointer '
= =
TFA F----ccemmmeen (RPN NS ]
w
VSCRSADD M-----mmmegflmmmmcc]oC Lo
N
________ LT
Frame Memory Display
MADCTL B4(ML) = “1”
Memory .
Physical Physical R(Sigl(ago)
Axis (0,0) Line Pointer '
"""" P N
Ny \\“
VSCRSADD N---------gf---omoodemmoaome N
@ ~‘\\\~
TFA """"""""""""" :7\'"""""""""'='
=
Frame Memory Display
Memory :
Physical Physical gfi'spl(agO)
Axis (0,0) Line Pointer '
------- 4 N-\‘\\
N \\
VSCRSADD M------=-==---—pff--od-mmome e
w \‘\
TFA ity abaiaieiieiaiai e B ;ﬂ; """"""""""
=
Frame Memory Display
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8.2.MCU to memory write/read direction

The data is written in the order illustrated above. The Counter which dictates where in the physical
memory the data is to be written is controlled by “Memory Data Access Control” Command(36h), Bits B5,
B6, B7(MV, MX, MY) as described below.

MADCTL

AN)Sg
XW)9d
AN).L9

Virtual to Physical
Pointer translator

v

Virtial 0.0)when Physical Vi (0.0 when
i B5=don’t care, : Column Pointer i B5=don’t care, :
i Be=“0",B7="0"
v v A
(0,0) (0,239)
o
® .
°Z Physical
=) Axes
2
(319,0)  (319,239)

{ Virtual (0,0) when
: B5=don’t care,

irtual (0,0) when
B5=don’t care, :

§ B6="0"B7="1" i B6="1",B7=417

B5 B6 B7 CASET PASET

0 0 0 Direct to Physical Column Pointer Direct to Physical Page Pointer

0 0 1 Direct to Physical Column Pointer Direct to (319-Physical Page Pointer)

0 1 0 Direct to (239-Physical Column Pointer) Direct to Physical Page Pointer

0 1 1 Direct to (239-Physical Column Pointer) Direct to (319-Physical Page Pointer)

1 0 0 Direct to Physical Page Pointer Direct to Physical Column Pointer

1 0 1 Direct to (319-Physical Page Pointer) Direct to Physical Column Pointer

1 1 0 Direct to Physical Page Pointer Direct to (239-Physical Column Pointer)
1 1 1 Direct to (319-Physical Page Pointer) Direct to (239-Physical Column Pointer)

For each image orientation, the controls for the column and page counters apply as below:

Condition Column Counter Page Counter
Return to Return to
When RAMWR/RAMRD command is accepted.
“Start Column” “Start Page”
Complete Pixel Read/Write action Increment by 1 No change
Return to
The Column counter value is larger than “End column.” Increment by 1
“Start Column”
The Column counter value is larger than “End column” and the Page Return to Return to
counter value is larger than “End page”. “Start Column” “Start Page”
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The resultant image for each setting is illustrated below:

Display Data MADCTL . _
. . Image in the Host Image in Frame Memory
Direction MV | MX | MY
H/W position (0,0) |—>|
Normal 0 0 0
H/W position (0,0) |—>
Y-Invert 0 0 1
Counter (0,0) |—>
H/W position (0,0) |—> <—| Counter (0,0)
X-Invert 0 1 0
H/W position (0,0) |—>
X-Invert
0 1 1
Y-Invert
<—| Counter (0,0)
H/W position (0,0) |—>
XY
1 0 0
exchange
X-Y H/W position (0,0) |—>
exchange
1 0 1
Y-lnvert Counter (0,0) |—>_
X-Y H/W position (0,0) |—> <—| Counter (0,0)
exchange
1 1 0
X-Invert
X-Y H/W position (0,0) |—>
exchange
1 1 1
X-Invert
<—| Counter (0,0
Y-Invert ounter ©.9
Gggg
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8.3.Tearing effect output line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal. This signal can be
enabled or disabled by the Tearing Effect Line Off & On commands. The mode of the Tearing Effect signal
is defined by the parameter of the Tearing Effect Line On command. The signal can be used by the MPU to
synchronize Frame Memory Writing when displaying video images.

8.3.1. Tearing effect line modes
Mode 1, The Tearing Effect Output signal consists of V-Blanking Information only:

tvdl 1:vdh

-
B

A
v
v

Figure. 8.1 Tearing Effect Line mode 1
tvdh= The LCD display is not updated from the Frame Memory
tvdl= The LCD display is updated from the Frame Memory (except Invisible Line — see below)

Mode 2, the Tearing Effect Output signal consists of V-sync and H-sync Information, there is one V-sync
and N H-sync pulses per field.
N: If the resolution is 240 RGB X 320, the N=320.

tha

2nd

799th
Line Line Line Line

isil [ |
nvisible 1st Line

Figure. 8.2 Tearing Effect Line mode 2
thdh= The LCD display is not updated from the Frame Memory
thdl= The LCD display is updated from the Frame Memory (except Invisible Line — see above)
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8.3.2. Tearing effect line timing

The Tearing Effect signal is described below.

|
i
|
|
)
Vertical Timing ,
|
| | | |
NN | | | |
Horizontal Timing : ! i !
| : | |
| | |

P — [PE——

vdl

thd\ thdh

Figure. 8.3 Tearing Effect Line timing

Idle Mode Off/On (Frame Rate = 60 Hz)

Symbol Parameter Min. Max. Unit
tvdl Vertical Timing Low Duration TBD - ms
tvdh Vertical Timing High Duration 1000 - us
thdl Horizontal Timing Low Duration TBD - us
thdh Horizontal Timing High Duration TBD 500 us

tr Rise time - 15 ns
tf Fall time - 15 Ns

The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns.

tr tf

—/ 0.8*vDD1 0.8*vDD1

I 0.2*vDD1 0.2*vDD1 |

Figure. 8.4 Tearing Effect Line definition of tf, tr
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8.3.3. Examplel: MCU Write is faster than panel read

MCU to
Memory

1t 320" Time

TE Output
Signal

| |

]

Time

Memory
to LCD

1 320" Time

c

b

QD ---d-----=-=----

Image
on LCD

Data write to Frame Memory is now synchronized to the Panel Scan. It should be written during the
vertical sync pulse of the Tearing Effect Output Line. This ensures that data is always written ahead of the
panel scan and each Panel Frame refresh has a complete new image:

Data to be Send

Image on LCD
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8.3.4. Example2: MCU Write is slower than panel read

1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
MCU to i i P i i
Memory i i P i i L
P Lo U Time
1 1 1 1 1 1
1 : 1 1 : 1
TE Output ! !
Signal ! ! -
| i P i i ; v
1 1 1 1 1 1 Tlme
1 1 1 1 1 1
i i b i |
Memory ' ! b ! !
toLCD | i P i | 2
R T | | Time
1 1 1 1 1 1
Image
on LCD a b c d e f

The MPU to Frame Memory write begins just after Panel Read has commenced i.e. after one horizontal
sync pulse of the Tearing Effect Output Line. This allows time for the image to download behind the Panel
Read pointer and finishing download during the subsequent Frame before the Read Pointer “catches” the
MPU to Frame memory write position.

Data to be Send

Image on LCD
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8.4. Oscillator

The JD9853 has an internal R-C oscillator. The oscillator frequency is 10MHz and tolerance is 5% (at 25¢

C). The oscillation frequency can be adjusted according to internal register setting.
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8.5. Gamma Structure Description

8.5.1. Adjustable gamma

The JD9853 includes gamma adjustment function for the 262k colors display (64 grayscale for R-/G-/B-
color). Gamma adjustment operation is implemented by 16 gamma adjustment control registers to meet
the characteristic of LCD panel. Then total 64 grayscale levels are generated in Positive-/Negative-
grayscale voltage. These registers are available for both polarities.

Positive Polarity Register

Input data RPA15[6:0]
RPA14[6:0]
RPA13[6:0]
RPA12[6:0]
RPA11[6:0]
RPA10[6:0]
RPA9[6:0]
RPAS8[6:0]
RPA7[6:0]
RPA6[6:0]
6 6 6 RPAS5[6:0]
RPA4[6:0]
RPA3[6:0]
RPA2[6:0]
RPA1[6:0]
RPAO[6:0]

V63P/V63N
_ V62P/V62N

A

6-bit D/A 6-bit D/A 6-bit D/A .
Converter Converter Converter E Grayscale

<> <G> <B> Voltage |[¢——

Generator Negative Polarity Register

Output Output Qutput V1PfV 1N
Driver Driver Driver VOP/VON RNA15[6:0]

RNA14[6:0]
RNA13[6:0]
RNA12[6:0]
RNA11[6:0]
RNA10[6:0]
RNA9[6:0]
RNAS[6:0]
LCD RNA7[6:0]
RNAG6[6:0]
RNA5[6:0]
RNA4[6:0]
RNA3[6:0]
RNA2[6:0]
RNA1[6:0]
RNAO[6:0]

A A

Figure. 8.5 Grayscale control
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8.5.2. Grayscale-Level adjustment control

The JD9853 has

register groups for specifying a series grayscale voltage that meets the

Gamma-characteristics for the LCD panel. These registers are belong amplitude adjustment of the

voltage for the grayscale characteristics. The polarity of each register can be specified independently.

Amplitude adjustment registers

The amplitude adjustment variable registers are used to adjust the amplitude of the grayscale voltage. his

function is implemented by controlling the 63-to-1 selectors (RPA/RNAO~15), each one of whole has 6
bits and generates one reference voltage output (VO(P/N)O, 1, 2, 4, 6, 13, 20, 27, 36, 43, 50, 57, 59, 61,
62, 63). These registers are available for both positive and negative polarities.

Register Positive Negative L
. . Description
Groups Polarity Polarity
RPA15 5-0 | RNA15 5-0 Variable resistor(RPA/RNA15) for VO(P/N)63
RPA14 5-0 | RNA14 5-0 Variable resistor(RPA/RNA14) for VO(P/N)62
RPA13 5-0 | RNA13 5-0 Variable resistor(RPA/RNA13) for VO(P/N)61
RPA12 5-0 | RNA12 5-0 Variable resistor(RPA/RNA12) for VO(P/N)59
RPA11 5-0 | RNA11 5-0 Variable resistor(RPA/RNA11) for VO(P/N)57
RPA10 5-0 | RNA10 5-0 Variable resistor(RPA/RNA10) for VO(P/N)50
RPA9 5-0 RNA9 5-0 Variable resistor(RPA/RNA9) for VO(P/N)43
RPAS8 5-0 RNAS8 5-0 Variable resistor(RPA/RNAS) for VO(P/N)36
RPA7 5-0 RNA7 5-0 Variable resistor(RPA/RNA7) for VO(P/N)27
RPAG6 5-0 RNAG6 5-0 Variable resistor(RPA/RNAG) for VO(P/N)20
RPA5 5-0 RNA5 5-0 Variable resistor(RPA/RNAS5) for VO(P/N)13
RPA4 5-0 RNA4 5-0 Variable resistor(RPA/RNA4) for VO(P/N)6
RPA3 5-0 RNAS3 5-0 Variable resistor(RPA/RNA3) for VO(P/N)4
RPA2 5-0 RNAZ2 5-0 Variable resistor(RPA/RNA2) for VO(P/N)2
RPAL1 5-0 RNA1 5-0 Variable resistor(RPA/RNAL) for VO(P/N)1
RPAO 5-0 RNAO 5-0 Variable resistor(RPA/RNAO) for VO(P/N)O
Table 8.1 Gamma-Adjustment registers
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Gamma resistor stream and 63 to 1 selector

VSPR/
VSNR
(RPA/NA15) VO(P/N)15 P V063
6310 1 —l>—>VO(P/N)15
selector VO(P/N)14 p VO62
(RPAINA14) VO(P/N)13 B VO61
6310 1 —l>—>v0(P/N)14
selector 2R
VO(P/IN)12 P VO59
(RPA/NAL3)
6310 1 —l>—>v0(P/N)13 2R
selector VO(P/N)11 —— V057
(RPAINA12) . |
6310 1 —%E>»——————DNOPNM2 ROP/N[1:0] | W
selector | |
VO(P/N)10 4+ » VOS50
(RPAINALL)
63101 —l>—>v0(P/N)11
selector 7R
(RPAINAIO)
63t01 —|>—>VO(P/N)10 Vo(rER P VO43
selector
7R
(RPAINA9)
6310 1 _l>—> VO(PIN)9
selector VO(P/N)8 P V036
(RPAINAB)
63t0 1 —l>—> VO(P/N)8
selector 9R
180R/1R
(RPAINA?)
63t0 1 —|>—> VO(P/N)7
selector
VO(P/N)7 - VO27
(RPAINAG)
63101 _l>—> VO(PIN)6
selector 7R
(RPA/NAB)
63101 —|>—> VO(P/N)5 VO(P/N)6 > V020
selector
(RPAINAZ) R
63to0 1 —l>—> VO(P/N)4
selector
VO(P/N)5 ——p V013
(RPAINA3) 2B
6310 1 —|>—> VO(P/N)3 ~ B
selector R1P/N[1:0] i |
(RPAINAZ)
63t0 1 —l>—> VO(P/N)2 VO(P/N)4 p VO6
selector l 2R
VO(P/N)3 p VO4
(RPAINAL)
63101 —l>—> VO(P/N)1 l 2R
selector VO(P/N)2 +— VO2
(RPA/NAD) VO(P/N)1 p VOl
63101 —l>—> VO(P/N)O
selector VO(P/N)O P VOO
VGSP/
VGSN
Figure. 8.6 Gamma resister stream and gamma reference voltage
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8.5.3.Variable resister ratio & Voltage levels
The resistances are decided by setting values in the Amplitude adjustment register.
The relationships are the same for RPA/RNA 0 ~15, shown below.
Value in Register Resistance
RPA/RNA 0~15 (5-0) RPA/RNA 0~15
000000 OR
000001 1R
000010 2R
000011 3R
100000 32R
100001 33R
100010 34R
100011 35R
111100 60R
111101 61R
111110 62R
111111 63R
P-74
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VOP voltage levels are determined by the following formulas:

Reference - Amplitude adjustment
Register Formula
voltage value
000000 ((180R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((180R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((180R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((180R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP13~15 RPA13~15[5:0] 100001 ((180R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((180R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((180R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((180R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((180R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference . Amplitude adjustment
voltage Register I Formula
000000 ((172R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((172R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((172R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((172R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP12 RPA12[5:0] 100001 ((172R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((172R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((172R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((172R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((172R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference Register Amplitude adjustment Formula
voltage value
000000 ((162R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((162R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((162R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((162R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP11 RPA11[5:0] 100001 ((162R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((162R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((162R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((162R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((162R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference Register Amplitude adjustment e
voltage value
000000 ((140R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((140R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((140R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((140R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP10 RPA10[5:0] 100001 ((140R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((140R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((140R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((140R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((140R -1R) / 180R) * (VGMP - VGSP) + VGSP
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Reference

Amplitude adjustment

Register Formula
voltage value
000000 ((132R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((132R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((132R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((132R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP9 RPA9[5:0] 100001 ((132R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((132R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((132R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((132R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((132R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference . Amplitude adjustment
voltage Register R Formula
000000 ((122R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((122R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((122R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((122R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOPS8 RPAS[5:0] 100001 ((122R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((122R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((122R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((122R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((122R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference . Amplitude adjustment
Register Formula
voltage value
000000 ((112R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((112R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((112R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((112R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP7 RPA7[5:0] 100001 ((112R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((112R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((112R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((112R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((112R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference Register Amplitude adjustment Formula
voltage value
000000 ((104R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((104R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((104R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((104R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP6 RPA6[5:0] 100001 ((104R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((104R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((104R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((104R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((104R -1R) / 180R) * (VGMP - VGSP) + VGSP
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Reference Reqi Amplitude adjustment = |
voltage egister value ormula
000000 ((96R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((96R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((96R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((96R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP5 RPA5[5:0] 100001 ((96R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((96R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((96R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((96R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((96R -1R) / 180R) * (VGMP - VGSP) + VGSP
ng?{aegge Register Amplltutilzﬁljdejustment Formula
000000 ((90R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((90R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((90R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((90R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP4 RPA4[5:0] 100001 ((90R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((90R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((90R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((90R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((90R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference Redi Amplitude adjustment E |
voltage egister value ormula
000000 ((86R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((86R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((86R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((86R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP3 RPA3[5:0] 100001 ((86R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((86R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((86R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((86R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((86R -1R) / 180R) * (VGMP - VGSP) + VGSP
Reference Register Amplitude adjustment Formula
voltage value
000000 ((80R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((80R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((80R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((80R -32R) / 180R) * (VGMP - VGSP) + VGSP
VOP2 RPA2[5:0] 100001 ((80R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((80R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((80R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((80R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((80R -1R) / 180R) * (VGMP - VGSP) + VGSP
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Reference Reqi Amplitude adjustment = |

voltage egister value ormula
000000 ((76R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((76R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((76R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((76R -32R) / 180R) * (VGMP - VGSP) + VGSP

VOP1 RPA1[5:0] 100001 ((76R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((76R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((76R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((76R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((76R -1R) / 180R) * (VGMP - VGSP) + VGSP

ng?{aegge Register Amplltutilzlelijdejustment Formula

000000 ((64R-64R) / 180R) * (VGMP - VGSP) + VGSP
000001 ((64R -63R) / 180R) * (VGMP - VGSP) + VGSP
000010 ((64R -62R) / 180R) * (VGMP - VGSP) + VGSP
100000 ((64R -32R) / 180R) * (VGMP - VGSP) + VGSP

VOPO RPAOQ[5:0] 100001 ((64R -31R) / 180R) * (VGMP - VGSP) + VGSP
100010 ((64R -30R) / 180R) * (VGMP - VGSP) + VGSP
111101 ((64R -3R) / 180R) * (VGMP - VGSP) + VGSP
111110 ((64R -2R) / 180R) * (VGMP - VGSP) + VGSP
111111 ((64R -1R) / 180R) * (VGMP - VGSP) + VGSP
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VON voltage levels are determined by the following formulas:

Reference - Amplitude adjustment
Register Formula
voltage value
000000 ((180R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((180R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((180R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((180R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON13~15 RNA13~15[5:0] 100001 ((180R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((180R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((180R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((180R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((180R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference . Amplitude adjustment
voltage Register I Formula
000000 ((172R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((172R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((172R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((172R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON12 RNA12[5:0] 100001 ((172R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((172R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((172R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((172R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((172R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference Register Amplitude adjustment Formula
voltage value
000000 ((162R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((162R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((162R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((162R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON11 RNA11[5:0] 100001 ((162R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((162R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((162R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((162R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((162R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference Register Amplitude adjustment e
voltage value
000000 ((140R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((140R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((140R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((140R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON10 RNA10[5:0] 100001 ((140R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((140R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((140R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((140R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((140R -1R) / 180R) * (VGMN - VGSN) + VGSN
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Reference

Amplitude adjustment

Register Formula
voltage value
000000 ((132R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((132R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((132R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((132R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON9 RNA9[5:0] 100001 ((132R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((132R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((132R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((132R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((132R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference . Amplitude adjustment
voltage Register R Formula
000000 ((122R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((122R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((122R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((122R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON8 RNASJ[5:0] 100001 ((122R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((122R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((122R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((122R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((122R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference . Amplitude adjustment
Register Formula
voltage value
000000 ((112R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((112R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((112R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((112R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON7 RNA7[5:0] 100001 ((112R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((112R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((112R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((112R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((112R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference Register Amplitude adjustment Formula
voltage value
000000 ((104R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((104R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((104R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((104R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON6 RNA6[5:0] 100001 ((104R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((104R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((104R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((104R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((104R -1R) / 180R) * (VGMN - VGSN) + VGSN
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Reference Reqi Amplitude adjustment = |
voltage egister value ormula
000000 ((96R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((96R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((96R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((96R -32R) / 180R) * (VGMN - VGSN) + VGSN
VONS5 RNA5[5:0] 100001 ((96R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((96R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((96R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((96R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((96R -1R) / 180R) * (VGMN - VGSN) + VGSN
ng?{aegge Register Amplltutilzﬁljdejustment Formula
000000 ((90R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((90R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((90R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((90R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON4 RNA4[5:0] 100001 ((90R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((90R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((90R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((90R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((90R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference Redi Amplitude adjustment E |
voltage egister value ormula
000000 ((86R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((86R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((86R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((86R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON3 RNA3[5:0] 100001 ((86R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((86R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((86R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((86R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((86R -1R) / 180R) * (VGMN - VGSN) + VGSN
Reference Register Amplitude adjustment Formula
voltage value
000000 ((80R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((80R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((80R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((80R -32R) / 180R) * (VGMN - VGSN) + VGSN
VON2 RNA2[5:0] 100001 ((80R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((80R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((80R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((80R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((80R -1R) / 180R) * (VGMN - VGSN) + VGSN
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Reference Reqi Amplitude adjustment = |

voltage egister value ormula
000000 ((76R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((76R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((76R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((76R -32R) / 180R) * (VGMN - VGSN) + VGSN

VON1 RNA1[5:0] 100001 ((76R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((76R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((76R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((76R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((76R -1R) / 180R) * (VGMN - VGSN) + VGSN

ng?{aegge Register Amplltutilzlelijdejustment Formula

000000 ((64R-64R) / 180R) * (VGMN - VGSN) + VGSN
000001 ((64R -63R) / 180R) * (VGMN - VGSN) + VGSN
000010 ((64R -62R) / 180R) * (VGMN - VGSN) + VGSN
100000 ((64R -32R) / 180R) * (VGMN - VGSN) + VGSN

VONO RNAO[5:0] 100001 ((64R -31R) / 180R) * (VGMN - VGSN) + VGSN
100010 ((64R -30R) / 180R) * (VGMN - VGSN) + VGSN
111101 ((64R -3R) / 180R) * (VGMN - VGSN) + VGSN
111110 ((64R -2R) / 180R) * (VGMN - VGSN) + VGSN
111111 ((64R -1R) / 180R) * (VGMN - VGSN) + VGSN
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8.6. Power Level Definition

8.6.1. Power Levels

6 level modes are defined they are in order of Maximum Power consumption to Minimum Power
Consumption;
1. Normal Mode On (full display), Idle Mode Off, Sleep Out.
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
3. Normal Mode On (full display), Idle Mode On, Sleep Out.
In this mode, the full display area is used but with 8 colors.
4. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display is used but with 8 colors.
5. Sleep In Mode.
In this mode, the DC : DC converter, Internal oscillator and panel driver circuit are stopped. Only the
MCU interface and memory works with IOVCC power supply. Contents of the memory are safe.
6. Power Off Mode.
In this mode, both VCI and IOVCC are removed.

Notel: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both Power supplies are removed.
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8.6.2. Power Flow Chart

Normal display mode ON =NORON

Partial mode ON_= PLTON Power ON sequence
Idle mode OIiF =IDMON HW reset
Sleep OUT = SLPOUT SW reset
Sleep IN = SLPIN
SLPIN ¥
NORON= Sleep ouT Sleep IN :NORON
pLTON | Normal display mode ON SLPOUT Normal display mode ON | PLTON
Idle mode OFF < Idle mode OFF
F Y A
IDMON IDMOFF IDMON IDMOFF
N Y SLPIN
> Sleep OUT > Sleep IN
Normal display mode ON SLPOUT Normal display mode ON
Idle mode ON N Idle mode ON
. Sleep OUT SLPIN > Sleep IN
Partial mode ON | sLPOUT Partial mode ON
Idle mode OFF Idle mode OFF
y
IDMON IDMOFF IDMON IDMOFF
PLTON | Sleep OUT SLPIN o Sleep IN PLTON
Partial mode ON SLPOUT Partial mode ON
NORON Idle mode ON e Idle mode ON NORON

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another power mode.

Note 2: There is not any limitation, which is not specified by User, when there is changing from one power mode to another power mode.
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8.7. Power on/off sequence

8.7.1. General

IOVCC must be setup ready before analog power setup.
IOVCC must be power down after analog power down.

During power off, if the display module is in the SLPOUT mode, VCI and IOVCC must be powered down
minimum 120msec after RESX has been released.

During power off, if the display module is in the SLPIN mode, VCI and IOVCC can be powered down
minimum Omsec after RESX has been released.

There will be no damage to the display module if the power sequences are not met.
There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

There will be no abnormal visible effects on the display panel between end of Power On Sequence and
before receiving SLPOUT command. Also, between receiving SLPOUT command and Power Off
Sequence.

If RESX line is not held stable by host during Power On Sequence as defined in Sections 8.7.1, then it will
be necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure

correct operation. Otherwise function is not guaranteed.

There is not a limit for Rise/Fall time on VCI, VCIP and IOVCC.
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8.7.2. Power on/off sequence

Internal DC/DC power mode IOVCC=VCCH=1.65V ~ 3.3V, VCI=VCIP=2.6V ~ 3.3V.
Optionl: Host send initial setting than SLPOUT and DISP ON

Power on sequence

tPWON= 5ms
: - > 1.65V ~ 3.3V
IOvCC
2.6V ~ 3.3V
- 90%
VCI
tRPWIRES >= 10ms
j [ > r—m
/ \ B >
HW Reset / \, / 5ms
A ] SLPOUT DISP ON
b S Page0_0Ox11 Page0_0x29
TRESETL=10us
Command
/Data 120ms
: H Command/
iInitial setting Data
Power Status ‘ SLPIN Mode \ SLPOUT Mode
Option2: Host only send SLPOUT and DISP ON
Power on sequence
tPWON= 5ms
: - L 1.65V ~ 3.3V
IOvVCC
2.6V ~3.3V
“: 90%
VCI
tRPWIRES >= 10ms
e > r—m
/ \ o D >
HW Reset / \, . 5ms
'A-q ..... -t SLPOUT(0x11) DISP ON(0x29)
TRESETL=10us
Command < >
/Data 120ms
Command/
Data
Power Status | SLPIN Mode SLPOUT Mode
Min Typ Max
Power up tRamp for 0.9m3 20mS
VCIIOVCC <m "
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Power Off Option1:

Power off sequence

IOvCC

VCI

HW Reset

\

A

120ms

Command
/Data

Command/
Data

No limit

MIPIL:LLP-11 \

Power Status ‘

SLPQUT Mode

SLPIN Mode

Back-light
power

Power Off Option2:

Power off sequence

No limit

IOvCC

VCI

HW Reset

DISP OFF  SLPIN
Page0_0x28 PaieO_Oxlo

120ms

-«

Y

Command

/Data

Command/
Data

et B
----- -] --- P

No limit No limit

MIPI:LP-11

\

Power Status ‘

SLPOUT Mode

SLPIN Mode

Back-light
power
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9.Command
9.1.Command List

9.1.1.Standard command

Instruction D/CX | WRX | RDX D17-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Hex Function
NOP 0 1 1 - 0 0 0 0 0 0 0 0 00h No Operation
SWRESET 0 1 1 - 0 0 0 0 0 0 0 1 01h
0 1 1 - 0 0 0 0 0 1 0 0 04h Read display ID
1 1 1 - - - - - - - - - Dummy Read
RDDIDIF 1 1 0 - ID1[7:0] ID1 read
1 1 1 - ID2[7:0] ID2 read
1 1 T - ID3[7:0] ID3 read
0 I 1 - 06h Read Red Color
RDRED 1 1 T - - - - - - - - - Dummy Read
1 1 0 - R[7:0]
0 1 1 - 07h Read Green Color
RDGREEN 1 1 1 - - - - - - - - - Dummy Read
1 1 T - G[7:0]
0 1 1 - 08h Read Blue Color
RDBLUE 1 1 1 - - - - - - - - - Dummy Read
1 1 0 - B[7:0]
0 1 1 - 0 0 0 0 1 0 0 1 09h Read Display Status
1 1 T - - - - - - - - - Dummy Read
1 1 i - D[31:24]
RDDST
1 1 0 - D[23:16]
1 1 0 - D[15:8]
1 1 0 - D[7:0]
0 1 1 - 0 0 0 0 1 0 1 0 OAh Read display power mode
RDDPM 1 1 1 - - - - - - - - - Dummy Read
1 1 T - D7 D6 D5 D4 D3 D2 0 0
0 1 1 - 0 0 0 0 1 0 1 1 0Bh Read display MADCTL
RDDMADCTL 1 1 1 - - - - - - - - - Dummy Read
1 1 1 - D7 D6 D5 D4 D3 D2 0 0
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Instruction D/CX | WRX | RDX D17-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Hex Function
0 1 1 - 0 0 0 0 1 1 0 0 0Ch Read display pixel format
RDDCOLMOD 1 1 1 - - - - - - - - - Dummy Read
1 1 1 - 0 D6 | D5 | D4 0 D2 | D1 | DO
0 1 1 - 0 0 0 0 1 1 0 1 0Dh Read display image mode
RDDIM 1 1 1 - - - - - - - - - Dummy Read
1 1 1 - D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 - 0 0 0 0 1 1 1 0 OEh Read display signal mode
RDDSM 1 1 1 - - - - - - - - - Dummy Read
1 1 1 - D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Read display self-diagnostic
0 t 1 - 0 0 0 0 1 1 1 1 OFh
result
RDDSDR
1 1 1 - - - - - - - - - Dummy Read
1 1 1 - D7 | D6 | D5 | D4 0 0 0 0
SLPIN 0 I 1 - 0 0 0 1 0 0 0 0 10h Sleep In
SLPOUT 0 I 1 - 0 0 0 1 0 0 0 1 11h Sleep Out
PTLON 0 I 1 - 0 0 0 1 0 0 1 0 12h Partial Mode On
NORON 0 1 1 - 0 0 0 1 0 0 1 1 13h Normal display mode on
INVOFF 0 1 1 - 0 0 1 0 0 0 0 0 20h Display inversion off
INVON 0 1 1 - 0 0 1 0 0 0 0 1 21h Display inversion on
DISPOFF 0 I 1 - 0 0 1 0 1 0 0 0 28h Display off
DISPON 0 I 1 - 0 0 1 0 1 0 0 1 29h Display on
0 1 1 - 0 0 1 0 1 0 1 0 2Ah Column Address Set
1 1 1 - SC[15:8]
Column address start
CASET 1 1 1 - SC[7:0]
1 1 1 - ECI[15:0]
Column address end
1 1 1 - ECI[7:0]
0 1 1 - 0 ‘ 0 ‘ 1 ‘ 0 ‘ 1 ‘ 0 ‘ 1 ‘ 1 2Bh Page address set
1 1 1 - SP[15:0]
Page address start
PASET 1 1 1 - SP[7:0]
1 1 1 - EP[15:0]
Page address end
1 1 1 - EP[7:0]
0 1 1 - 0 ‘ 0 ‘ 1 ‘ 0 ‘ 1 ‘ 1 ’ 0 ’ 0 2Ch Memory Write
1 1 1 D1[8] D1[7:0]
RAMWR
1 1 1 Dx[8] Dx[7:0] Write data
1 1 1 Dn[8] Dn[7:0]
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Instruction D/CX | WRX | RDX D17-8 D7 D6 D5 | D4 D3 D2 | D1 | DO Hex Function
0 1 1 - 0 0 1 1 0 0 0 0 30h Partial Area
1 1 1 - SR[15:0]
Start row
PLTAR 1 1 1 - SR[7:0]
1 1 1 - ER[15:0]
End row
1 1 1 - ER[7:0]
0 1 1 - 0 ‘ 0 ‘ 1 ‘ 1 ‘ 0 ‘ 0 ‘ 1 ‘ 1 33h Vertical scrolling definition
1 1 1 - TFA[15:8]
Top Fixed Area
1 1 1 - TFA[7:0]
VSCRDEF 1 1 1 - VSA[15:8]
Vertical Scrolling Area
1 1 1 - VSA[7:0]
1 1 1 - BFA[15:8]
Bottom Fixed Area
1 1 1 - BFA[7:0]
TEOFF 0 1 1 - 0 0 1 1 0 1 0 0 34h Tearing Effect Line OFF
0 1 1 - 0 0 1 1 0 1 0 1 35h Tearing Effect Line ON
TEON
1 1 1 - - - - - - - - M
0 T 1 - 0 0 1 1 0 1 1 0 36h Memory Access Control
MADCTL
1 1 1 - MY | MX | MV | ML | RGB 0 0 0
0 1 1 - 0 0 1 1 0 1 1 1 37h
Vertical scrolling start
VSCRSADD 1 1 1 - VSP[15:8]
address
1 1 1 - VSP[7:0]
IDMOFF 0 1 1 - 0 0 1 1 1 0 0 0 38h Idle mode off
IDMON 0 I 1 - 0 0 1 1 1 0 0 1 39h Idle mode on
0 1 1 - 0 0 1 1 1 0 1 0 3Ah Interface Pixel Format,
COLMOD
1 1 1 - - D6 | D5 | D4 - D2 | D1 | DO
0 1 1 0 0 1 1 1 1 0 0 3Ch Memory write contiune
1 1 1 D1[8] D1[7:0]
RAMWRCON
1 1 1 Dx[8] Dx[7:0] Write data
1 1 1 Dn[8] Dn[7:0]
0 1 1 - 0 1 0 0 0 1 0 1 45h Return the current scan line
1 1 T - - - - - - - - - Dummy Read
GETSCAN
1 1 1 - SLNJ[15:8]
1 1 1 - SLNJ[15:8]
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Instruction D/ICX | WRX | RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
Read ABC Self-Diagnostic
0 1 1 - 0 1 1 0 1 0 0 0 68h
Result
RDABCSDR
1 1 T - - - - - - - - - Dummy Read
1 1 T - D[7:6]
0 1 1 - 1 1 0 1 1 0 1 0 DAh Read ID1
RDID1 1 1 1 - - - - - - - - - Dummy Read
1 1 1 - module’s manufacturer[7:0]
0 1 1 - 1 1 0 1 1 0 1 1 DBh Read ID2
RDID2 1 1 T - - - - - - - - - Dummy Read
1 1 T - LCD module/driver version [7:0]
0 1 1 - 1 1 0 1 1 1 0 0 DCh Read ID3
RDID3 1 1 1 - - - - - - - - - Dummy Read
1 1 1 - LCD module/driver ID[7:0]
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9.1.2.User command
TBD.
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9.2.Command Description

9.2.1.NOP (00h)

CMD/Pas D/CX | WRX | RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 0 0 0 0 00
Parameter No Parameter
This command does not have any effect on the display module.
Description
The NOP command may be used to terminate a Frame Memory Read or Frame Memory Write.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence N/A
Default
SW Reset N/A
HW Reset N/A
Flow Chart
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9.2.2. SWRESET: Software Reset (01h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
01

o
o
o
o
o
o
-

Command 0 1 1 - 0

Parameter No Parameter

Description Registers are written with their SW Reset default values.

The Frame Memory contents are unaffected by this command

The host processor must wait 5 milliseconds before sending any new commands to a display module following this
command. The display module updates the registers during this time.

Restriction If a SWRESET is sent when the display module is in SLPIN Mode, the host processor must wait 120 milliseconds
before sending an SLPOUT command.

‘ The display module performs a software reset. ‘

SWRESET should not be sent when the display module is not in SLPIN mode

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence N/A
Default
SW Reset N/A
HW Reset N/A
r-———-TT T 777~ a
Legend
|
Blank Display
Flow Chart
A

Load S/W Defaults

{iH

Sleep In Mode
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9.2.3. RDDIDIF: Read display identification information (04h)

CMD/Pas D/CX | WRX | RDX | Di7-8 D7 D6 D5 D4 D3 D2 D1 DO | HEX
I Command 0 i 1 - 0 0 0 0 0 1 0 0 04 |
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 i - ID1[7:0] I
I 3" Parameter 1 1 i - ID2[7:0] I
I 4™ parameter 1 1 i - ID3[7:0] I

This read byte returns 24-bit display identification information.
The 1% Parameter is dummy read.

Description The 2™ parameter: LCD module’s manufacturer ID.

The 3rd parameter: LCD module/driver version 1D

The 4th parameter: LCD module/driver ID.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
ID1 1D2 ID3
Default Power On Sequence 98h 51h 01h
SW Reset 98h 51h 01h
HW Reset 98h 51h 01h
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Serial I/F Mode Parallel I/F Mode

v A
Dummy Dummy
Read

Flow Chart 4 Y

Send Send
2nd parameter 2" parameter

y A
Send Send
3" parameter 3" parameter

A 4 A
Send Send
4th parameter 4t parameter
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9.2.4. RDDST: Read Display Status (09h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 i 1 - 0 0 0 0 1 0 0 1 09 I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 i - D[31:24] I
I 3" Parameter 1 1 i - D[23:16] I
I 4™ parameter 1 1 i - D[15:8] I
5™ Parameter 1 1 7 - D[7:0]

This command indicates the current status of the display as described in the table below

Bit Description Value
‘0’ = Booster Off.
D31 Booster Voltage Status ,
‘1’ = Booster On.
‘0’ = Top to Bottom (MADCTL B7="0").
D30 Page Address Order o A
1’ = Bottom to Top (MADCTL B7="1").
529 Column Address Order ‘0’ = Left to Right (MADCTL B6="0’).
‘1’ = Right to Left (MADCTL B6="1")
‘0’ = Normal Mode (When MADCTL B5="0’).
D28 Page/Column Order
‘1’ = Reverse Mode (When MADCTL B5="1").T
) ‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0’).
D27 Vertical Order
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1").
‘0’ = RGB (MADCTL B3="0’).
D26 RGB/BGR Order
‘1" = BGR (MADCTL B3="1").
. ‘0’ = LCD Refresh Left to Right (When MADCTL B2="0’).
D25 Horizontal Order .
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").
D24 For Future Use This bit is not applicable for this project, set it to ‘0’
D23 For Future Use This bit is not applicable for this project, set it to ‘0’
Interface Format D22 D21 D20
Description D22 Not Defined 0 0 0
Not Defined 0 0 1
Not Defined 0 1 0
Interface Color —
D21 . L 12 Bit/Pixel 0 1 1
Pixel Format Definition -
Not Defined 1 0 0
16 Bit/Pixel 1 0 1
D20 18 Bit/Pixel 1 1 0
Not Defined 1 1 1
D19 Idle Mode On/Off ‘0’ = Idle Mode Off. ‘1’ = Idle Mode On.
D18 Partial Mode On/Off ‘0’ = Partial Mode Off, ‘1’ = Partial Mode On.
D17 Sleep In/Out 0= Sleep In Mode.
P ‘1’ = Sleep Out Mode.
. ‘0’ = Partial or Scrolling Mode.
D16 Display Normal Mode On/Off
‘1’ = Normal Mode.
) ) ‘0’ = Vertical Scrolling is Off.
D15 Vertical Scrolling Status . o
‘1’ = Vertical Scrolling is On.
D14 Horizontal Scrolling Status This bit is not applicable for this project, set it to ‘0’
) ‘0’ = Inversion is Off.
D13 Inversion Status .
‘1’ = Inversion is On.
. ‘0’ = Normal mode.
D12 All Pixels On .
‘1’ = All Pixels On.
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All Pixels Off

‘0’ = Normal mode.
‘1" = All Pixels Off.

JD9853

Display On/Off

‘0’ = Display is Off.
‘1’ = Display is On.

Tearing Effect Line On/Off

‘0’ =Tearing Effect Line Off.
‘1’ = Tearing Effect On.

Gamma Curve Selection

vy)
(e¢]
vs]
hy

Gamma Curve Selected

us)
(o]

Gamma Curve 1

Gamma Curve 2

Gamma Curve 3

Gamma Curve 4

Not Defined

Not Defined

Not Defined

|k |k |k |O[O|O|O
|k |[O|O |k |k |O|O

Not Defined

P |O |k |O|Fk |[O]|F|O

Tearing Effect
Output Line Mode

‘0’ = Mode 1, V-Blanking only.
‘1’ = Mode 2, both H-Blanking and V-Blanking.

Horizontal Sync.
(HSYNC, DPI I/F)

‘0’ = Horizontal Sync. line is Off (“Low”).
‘1’ = Horizontal Sync. line is On (“High”).

Vertical Sync.
(VSYNC, DPI I/F)

‘0’ = Vertical Sync. line is Off (“Low”).
‘1’ = Vertical Sync. line is On (“High”).

Pixel Clock
(DCK, DPI I/F)

‘0’ = PCLK line is Off (“Low”).
‘1’ = PCLK line is On (“High”).

Data Enable
(ENABLE, DP!I I/F)

‘0’ = DE line is OFf (“Low”).
‘9’ = DE line is On (“High”).

Parity Error on DSI

‘0’=No Parity Error.
‘1’=Parity Error.

Restriction

Register

Availability

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Normal Mode On, Idle Mode On, Sleep Out Yes

Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Default

Status

Default Value

ID2

Power On Sequence

51h

SW Reset

51h

HW Reset

51h
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Parallel I/F Mode

Serial I/F Mode

Read 09h Read 09h

Flow Chart

y

Dummy
Clock

A 4

A

Dummy
Read

Send
2nd parameter

A 4

A

Send
2nd parameter

Send
31 parameter

A4

A

Send
3rd parameter

Send
4th parameter

A4

A

Send
4t parameter

Send
5th parameter

A

Send
5th parameter
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9.2.5. RDDPM: Read Display Power Mode (0OAh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 i 1 - 0 0 0 0 1 0 1 0 0A
I 1% Parameter 1 1 1 - - - - - - - - -
I 2" Parameter 1 1 i - D7 D6 D5 D4 D3 D2 D1 DO
Bit Description Value
‘0’ = Booster Off.
D7 Booster Voltage Status
‘1’ = Booster On.
‘0’ = Idle Mode Off.
D6 Idle Mode On/Off
‘1’ = Idle Mode On.
‘0’ = Partial Mode Off.
D5 Partial Mode On/Off
‘1’ = Partial Mode On.
Description ‘0’ = Sleep In Mode.
D4 Sleep In/Out
‘1’ = Sleep Out Mode.
‘0’ = Display Normal Mode Off.
D3 Display Normal Mode On/Off
‘1’ = Display Normal Mode On.
‘0’ = Display is Off.
D2 Display On/Off
‘1’ = Display is On.
D1 Not Defined Set to ‘0’
DO Not Defined Setto ‘0’
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 08h
Default
SW Reset 08h
HW Reset 08h

P-100
April 25, 2023



Preliminary V0.00 JD9853

Serial I/F Mode Parallel I/F Mode

Read OAh Read OAh

Flow Chart \ 4 \ 4

Send Dummy
2" parameter

A 4
Send
2" parameter
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9.2.6. RDDMADCTL: Read Display MADCTL (0Bh)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 il 1 - 0 0 0 0 1 0 1 1 0B I
I 1% Parameter 1 1 1 - - - - - - § . - I
I 2" Parameter 1 1 i - D7 D6 D5 D4 D3 D2 D1 DO I

This command indicates the current status of the display as described in the table below:

Bit Description Value

‘0’ = Top to Bottom (When MADCTL B7=0").

D7 | Page Address Order (MY)
‘1’ = Bottom to Top (When MADCTL B7=1’).

‘0’ = Left to Right (When MADCTL B6="0’).

‘1" = Right to Left (When MADCTL B6="1").

‘0’ = Normal Mode (When MADCTL B5="0").

‘1’ = Reverse Mode (When MADCTL B5=1").

D4 | Line Address Order ‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0’).
Description ‘1" = LCD Refresh Bottom to Top (When MADCTL B4="1’).
‘0’ = RGB (When MADCTL B3="0").

‘1’ = BGR (When MADCTL B3="1").

‘0’ = LCD Refresh Left to Right (When MADCTL B2="0’).
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").
‘0’ = Source output Left to Right (When MADCTL B1="0’).
‘1’ = Source output Right to Left (When MADCTL B1="1").
‘0’ = Gate output Top to Bottom (When MADCTL B1="0’).
‘1’ = Gate output Bottom to Top (When MADCTL B1=1")

D6 | Column Address Order (MX)

DS | Page/Column Order (MV)

D3 | RGB/BGR Order

D2 | Display Data Latch Order

D1 Source scan sequence

DO | Gate scan sequence

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default
SW Reset No Change
HW Reset 00h
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Serial I/F Mode Parallel I/F Mode

Read 0Bh Read 0OBh

Flow Chart \ 4 \ 4

Send Dummy
2" parameter

A 4
Send
2" parameter
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9.2.7. RDDCOLMOD: Read Display Pixel Format (0OCh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 1 1 0 0 ocC I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 1 - 0 D6 D5 D4 0 D2 D1 DO I
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 | - Setto ‘0’
D6 ‘011’ = 12 bits/pixel
D5 | RGB Interface Color Format 101’ = 16 bits/pixel
D4 ‘110’ = 18 bits/pixel
Description
D3 | - Setto ‘0’
D2 ‘011’ = 12 bits/pixel
D1 | Control Interface Color Format 101’ = 16 bits/pixel
DO 110’ = 18 bits/pixel
Others are no define and invalid
““Don't care
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 06h (18 bits/pixel)
Default
SW Reset No Change
HW Reset 06h (18 bits/pixel)
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Serial I/F Mode Parallel I/F Mode

Read OCh Read OCh

Flow Chart \ 4 \ 4

Send Dummy
2" parameter

A 4
Send
2" parameter
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9.2.8. RDDIM: Read Display Image Mode (0Dh)

CMD/Pas D/ICX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 il 1 - 0 0 0 0 1 1 0 1 oD I
I 1% Parameter 1 1 1 - - - - - - § . - I
I 2" Parameter 1 1 i - 0 D6 D5 D4 0 D2 D1 DO I

This command indicates the current status of the display as described in the table below:

Bit Description Value

‘0’ = Vertical Scrolling is Off.
D7 | Vertical Scrolling On/Off
‘1’ = Vertical Scrolling is On.

D6 | Horizontal Scrolling Status This bit is not applicable for this project, set it to ‘0’

‘0’ = Inversion is Off.
D5 | Inversion On/Off
‘1" = Inversion is On.

‘0’ = Normal Display
‘1’ = White Display

D4 | All Pixels On

‘0’ = Normal Display
D3 | All Pixels Off
‘1’ = Black Display

Description
Gamma Curve Gamma Set
D2 D1 DO
D2 Selected (26h)
Gamma Curve 1 0 0 0 CGO
Gamma Curve 2 0 0 1 CG1
Gamma Curve 3 0 1 0 CG2
Gamma Curve Selection
D1 Gamma Curve 4 0 1 1 CG3
Not Defined 1 0 0
Not Defined 1 0 1
Not Defined 1 1 0
DO
Not Defined 1 1 1
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value

Power On Sequence 00h

Default
SW Reset 00h

HW Reset 00h

Serial I/F Mode Parallel I/F Mode

Flow Chart y y

Send Dummy
2" parameter

v
Send
2" parameter
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9.2.9. RDDSM: Read Display Signal Mode (OEh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 1 1 1 0 OE I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 i - TEON | TEM 0 0 0 0 0 0 I
This command indicates the current status of the display as described in the table below:
Bit Description Value
‘0’ = Tearing Effect Line Off.
D7 | Tearing Effect Line On/Off
Description ‘1’ = Tearing Effect On.
‘0’ = Mode 1.
D6 | Tearing Effect Line Output Mode
‘1’ = Mode 2
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default
SW Reset 00h
HW Reset 00h
Serial I/F Mode Parallel I/F Mode
Read OEh Read OEh
Flow Chart \ 4 \ 4
Send Dummy
2" parameter Read
A
Send

2" parameter
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9.2.10. RDDSDR: Read Display Self-Diagnostic Result (OFh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 1 1 1 1 OF
I 1% Parameter 1 1 1 - - - - - - - - -
I 2" Parameter 1 1 i - D7 D6 D5 D4 0 0 0 0
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Register Loading Detection See section “Sleep Out —command and self-diagnostic
D6 Functionality Detection functions of the display module”
D5 Chip Attachment Detection Set to ‘0’ if feature unimplemented.
Description D4 Display Glass Break Detection Set to ‘0’ if feature unimplemented.
D3 Setto ‘0.
D2 Setto ‘0.
Reserved
D1 Setto ‘0.
DO Setto ‘0.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default
SW Reset 00h
HW Reset 00h
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Serial I/F Mode Parallel I/F Mode

Flow Chart y Y

Send Dummy
2" parameter

A
Send
2nd parameter
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9.2.11. SLPIN: Sleep In (10h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 1 0 0 0 0 10
I Parameter No Parameter I

This command causes the LCD module to enter the minimum power consumption mode.

In this mode, all unnecessary blocks inside the display module are disabled except interface
communication.

This is the lowest power mode the display module supports.

MCU interface and memory are still working and the memory keeps its contents.

In this mode the DC/DC converter is stopped, Internal oscillator is stopped, and panel scanning is stopped.

< Blank >
2 frames STOP

| Source/Gate Output

Description
| VST tec.(V scanner contol logic) ||||||||||||||||" STOP
DISCHARGH ov
| DC charge in the capacitor |
| DC/DC Converter | ov
| Reset pulse for circuit inside panel | \ RESET
[ memwosaiwor [T I~ 7P
This command has no effect when module is already in sleep in mode. Sleep In Mode can only be left by the Sleep
Out Command (11h).
It will be necessary to wait Smsec before sending next command; this is to allow time for the supply voltages and
Restriction
clock circuits to stabilize.
It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In Mode) before Sleep In
command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Sleep in mode
Default
SW Reset Sleep in mode
HW Reset Sleep in mode
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It takes 120msec to get into Sleep In mode after SLPIN command issued.

Stop
DC/DC

Converter
Flow Chart Display whole blank

screen (Automatic ¥
No effect to DISP Stop

ON/OFF Commands) Internal
Oscillator

A4

Drain charge Sleep In Mode
from LCD panel
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9.2.12. SLPOUT: Sleep Out (11h)

CMD/Pas

D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command

0 il 1 - 0 0 0 1 0 0 0 1 1

I Parameter

No Parameter

This command turns off sleep mode.

In this mode the DC/DC converter is enabled, Internal oscillator is started, and panel scanning is started.

2 frame contents

| Source/Gate Output | STOP

Pl
|VST tec.(V scanner contol Iogic)l | |
Description | DC charge in the capacitor I oV CHARGE

| DC:DC converter | ov

| Reset pulse for circuit inside panell RESET /

| Internal Oscillator | STOP % ]
This command has no effect when module is already in sleep out mode. Sleep Out Mode can only be left by the
Sleep In Command (10h).
It will be necessary to wait Smsec before sending next command, this is to allow time for the supply voltages and
clock circuits to stabilize.

Restriction The display module loads all display supplier’s factory default values to the registers during this 5msec and there
cannot be any abnormal visual effect on the display image if factory default and register values are same when this
load is done and when the display module is already Sleep Out —mode.

The display module is doing self-diagnostic functions during this 5Smsec. It will be necessary to alit 120msec after
sending Sleep In command (when in Sleep Out mode) before Sleep Out command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Sleep in mode
Default

SW Reset Sleep in mode

HW Reset

Sleep in mode
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It takes 120msec to become Sleep Out mode after SLPOUT command issued.
[_steout_|

Start
Internal
Oscillator

Display whole
blank screen
for 2 frames

(Automatic No

effect to DISP

Start up ON/OFF
DC:DC Commands)

Flow Chart Converter

Display
Memory contents
In accordance
with the current
command table
settings

Charge
Offset voltage
for LCD Panel

Sleep Out mode
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9.2.13. PTLON: Partial Mode ON (12h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 0 0 0 1 0 0 1 0 12
I Parameter No Parameter
This command turns on partial mode. The partial mode window is described by the Partial Area command (30H).
Description To leave Partial mode, the Normal Display Mode On command (13H) should be written.
I Restriction This command has no effect when Partial mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Normal Mode On
Default
SW Reset Normal Mode On
HW Reset Normal Mode On
Flow Chart See Partial Area (30h)
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9.2.14. NORON: Normal Display Mode ON (13h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 i 1 - 0 0 0 1 0 0 1 1 13

Parameter No Parameter

This command returns the display to normal mode.
Description Normal display mode is means Partial mode off, Scroll mode Off.

There is no abnormal visual effect during mode change from Partial mode On to Normal mode On.

Restriction This command has no effect when Normal Display mode is active.

| Status Availability |

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value
Power On Sequence Normal Mode On
Default
SW Reset Normal Mode On
HW Reset Normal Mode On

Flow Chart See Partial Area and Vertical Scrolling Definition Descriptions for details of when to use this command.
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9.2.15. INVOFF: Display Inversion OFF (20h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 0 0 1 0 0 0 0 0 20 I
I Parameter No Parameter I

This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
Memory ;
Description Display
I LI
LI/ ]
I NN NN
HEN [ | W
Il NN N
N NN N
EN || NN
NN
I Restriction This command has no effect when module is already in inversion off mode. I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display Inversion off
Default
SW Reset Display Inversion off
HW Reset Display Inversion off
Display Inversion
On Mode
Flow Chart

| INVlOFF

Display Inversion
Off Mode
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9.2.16. INVON: Display Inversion ON (21h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 0 0 1 0 0 0 0 1 21 I
I Parameter No Parameter I

This command is used to enter into display inversion mode.
This command makes no change of contents of frame memory. Every bit is inverted
from the frame memory to the display.
This command does not change any other status.
Description (Example)
memory display
ENENEEER
[ 1] (111
H_ EEE ER
|::> [ 11}
AN NN ER
N HEE ER
[ 1] Hn
[ 111 []]]
I Restriction This command has no effect when module is already in inversion on mode. I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display Inversion off
Default
SW Reset Display Inversion off
HW Reset Display Inversion off
Display Inversion
OFF Mode
Flow Chart I INVON

l

Display Inversion
ON Mode
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9.2.17. DISPOFF: Display Off (28h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

I Command 0 i 1 - 0 0 1 0 1 0 0 0 28 I
I Parameter No Parameter I
This command is used to enter into DISPLAY OFF mode. In this mode, the output from Frame Memory is disabled
and blank page inserted.
This command makes no change of contents of frame memory.
This command does not change any other status.
There will be no abnormal visible effect on the display.
Description Example
Memory Display
I Restriction This command has no effect when module is already in display off mode. I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display off
Default
SW Reset Display off
HW Reset Display off
Display On
Mode
A’
Flow Chart I DISPOFF
A\'4

Display Off
Mode
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9.2.18. DISPON: Display On (29h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

I Command 0 1 1 - 0 0 1 0 1 0 0 1 29 I
I Parameter No Parameter I
This command is used to recover from DISPLAY OFF mode. Output from the Frame Memory is enabled.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
Description Memory Display
| EENENN
LI /(]
H N N
LTI [ |
LI IO o
H_ NN NN
(17 1|
IRNEEEEE
I Restriction This command has no effect when module is already in display on mode. I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display off
Default
SW Reset Display off
HW Reset Display off
Display
Off Mode
A
Flow Chart |  bispon
A

Display
On Mode
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9.2.19. CASET: Column Address Set (2Ah)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 i 1 - 0 0 1 0 1 0 1 0 2A I
I 1% Parameter 1 1 1 - SC[15:8] I
I 2" Parameter 1 7 1 - SC[7:0] I
I 3" Parameter 1 7 1 - EC[15:0] I
I 4™ parameter 1 7 1 - EC[7:0] I

This command is used to define area of frame memory where MCU can access.
This command makes no change on the other driver status.
The values of SC[15:0] and EC[15:0] are referred when RAMWR command comes. Each

value represents one column line in the Frame Memory.

Description

SC[15:0] always must be equal to or less than EC[15:0]
Restriction Note 1: When SC[15:0] or EC[15:0] is greater than 7Fh (when MADCTL's B5=0) or 9Fh
(when MADCTL's B5=1), data of out of range will be ignored

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence SC[15:0] = 0000h EC[15:0] = 00EFh
Default When MV=0: EC[15:0] = 00EFh
SW Reset SC[15:0] = 0000h
When MV=1: EC[15:0] = 013Fh
HW Reset SC[15:0] = 0000h EC[15:0] = 00EFh
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1st & 2nd parameter SC[15:0] Command
3rd & 4t parameter EC[15:0]

Parameter

A

1st & 2 parameter SP[15:0]
Flow Chart 3rd & 4t parameter EP[15:0]

Image Data
D1[7:0],D2[7:0],
...,Dn[7:0]

Sequential
transfer

Any Command
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9.2.20. PASET: Page Address Set (2Bh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 i 1 - 0 0 1 0 1 0 1 1 2B I
I 1% Parameter 1 1 1 - SP[15:8] I
I 2" Parameter 1 7 1 - SP[7:0] I
I 3" Parameter 1 7 1 - EP[15:0] I
I 4™ parameter 1 7 1 - EP[7:0] I

This command is used to define area of frame memory where MCU can access.
This command makes no change on the other driver status.
The values of SP[15:0] and EP[15:0] are referred when RAMWR command comes.

Each value represents one Page line in the Frame Memory.

Description SP[15:0] > ]

EP[15:0] >

SP[15:0] always must be equal to or less than EP[15:0]

Restriction Note 1: When SP[15:0] or EP[15:0] is greater than 9Fh (When MADCTL'’s B5=0) or 7Fh
(When MADCTL'’s B5=1), data of out of range will be ignored.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence SP[15:0] = 0000h EC[15:0] = 013Fh
Default When MV=0: EC[15:0] = 013Fh
SW Reset SP[15:0] = 0000h
When MV=1: EC[15:0] = 00EFh
HW Reset SP[15:0] = 0000h EC[15:0] = 013Fh
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1st & 2nd parameter SC[15:0] Command
3rd & 4th parameter EC[15:0]

Parameter

h 4

1st & 2nd parameter SP[15:0]
Flow Chart 3rd & 4t parameter EP[15:0]

Image Data
D1[7:0],D2[7:0],
...,Dn[7:0]

Sequential
transfer

Any Command
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9.2.21. RAMWR: Memory Write (2Ch)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D

B

D3 D2 D1 DO HEX

1 - 0 0 1 0 1 1 0 0 2C
1 D1[8] D1[7:0]
1 Dx[8] Dx[7:0]
N™ Parameter 1 Dn[8] Dn[7:0]

‘ This command is used to transfer data from MCU to frame memory. ‘

Command 0

1% Parameter

e = = I

1
1
1

This command makes no change to the other driver status.

When this command is accepted, the column register and the page register are reset to the Start Column/Start Page
Description positions.

The Start Column/Start Page positions are different in accordance with MADCTL setting.

Then D[8:0] is stored in frame memory and the column register and the page register Incremented.

Sending any other command can stop frame Write.

Restriction In all color modes, there is no restriction on length of parameters..
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Contents of memory is set randomly
Default
SW Reset Contents of memory is not cleared
HW Reset Contents of memory is not cleared

RAMWR
A 4

Image Data
D1[7:0],D2[7:0],
...,DN[7:0]

Flow Chart

Any Command
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9.2.22. PTLAR: Partial Area (30h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 i 1 - 0 0 1 1 0 0 0 0 30 I
I 1% Parameter 1 1 1 - SR[15:8] I
I 2" Parameter 1 7 1 - SR[7:0] I
I 3" Parameter 1 7 1 - ER[15:0] I
I 4™ parameter 1 7 1 - ER[7:0] I
This command defines the partial mode’s display area. There are 4 parameters
associated with this command, the first defines the Start Row (SR) and the second the End Row (ER), as illustrated
in the figures below. SR and ER refer to the Frame Memory Line Pointer.
If End Row>Start Row when MADCTL B4 (ML) = 0O:
SR[15:0] N
- Partial Area
ER[15:0] ]
If End Row>Start Row when MADCTL B4 (ML) = 1:
ER[15:0] N
Description
- Partial Area
SR[15:0] ]
If End Row<Start Row when MADCTL B4=0:
Partial Area
Partial Area
If End Row = Start Row then the Partial Area will be one row deep.
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SR[15..0] and ERJ[15..0] cannot be greater than 13Fh.

JD9853

Register
Availability

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Yes

Normal Mode On, Idle Mode On, Sleep Out

Yes

Partial Mode On, Idle Mode Off, Sleep Out

Yes

Partial Mode On, Idle Mode On, Sleep Out

Yes

Sleep In

Yes

Default

Status Default Value

Power On Sequence SR[15:0] = 0000h

ER[15:0] = 013Fh

SW Reset SR[15:0] = 0000h

ER[15:0] = 013Fh

HW Reset SR[15:0] = 0000h

EC[15:0] = 013Fh

Flow Chart

1. To Enter Partial Mode 2. To Leave Partial Mode

PLTAR Partial Mode

A

SR[15:0]

DISPOFF

Partial Mode Off

L

Partial Mode

Image Data
D1[7:0],D1[7:0],
...,Dn[7:0]

(option)
To prevent
Tearing Effect
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9.2.23. VSCRDEF: Vertical(Horizontal) Scrolling Definition (33h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 i 1 - 0 0 1 1 0 0 1 1 33
SCR_
1% Parameter 1 1 1 - TFA[8]
SEL

3" parameter - l | ‘ ‘ | | l VSA[g]

VSA[7:0]

4" parameter

I 2" Parameter - TFA[7:0] I

5" Parameter - ‘ ‘ ‘ ‘ ‘ I ‘ BFA[8]

- BFA[7:0]

RlRr|Rkr|R]|R
.

6" Parameter

PR |[FRP|PFP]|PR
B = T I N

This command defines the Vertical/Horizontal Scrolling Area of the display.

When SCR_SEL =0, MADCTL B4 (ML) =0

The 1st & 2nd parameter TFA[8..0] describes the Top Fixed Area (in No. of lines from Top of the Frame Memory and
Display).

The 3rd & 4th parameter VSA[8..0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame
Memory [not the display] from the Vertical Scrolling Start Address). The first line read from Frame Memory appears
immediately after the bottom most line of the Top Fixed Area.

The 5th & 6th parameter BFA[8..0] describes the Bottom Fixed Area (in No. of lines from Bottom of the Frame
Memory and Display).

TFA, VSA and BFA refer to the Frame Memory Line Pointer.

(0,0)
Top Fixed Area

Creasor ] |

Description

Scroll Area
VSA[8:0] | -

(oo | |

Bottom Fixed Area

When SCR_SEL =0, MADCTL B4 (ML) = 1

The 1st & 2nd parameter TFA[8..0] describes the Top Fixed Area (in No. of lines from Bottom of the Frame Memory
and Display).

The 3rd & 4th parameter VSA[8..0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame
Memory [not the display] from the Vertical Scrolling Start Address). The first line read from Frame Memory appears
immediately after the top most line of the Top Fixed Area.

The 5th & 6th parameter BFA[8..0] describes the Bottom Fixed Area (in No. of lines

from Top of the Frame Memory and Display).
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0,0
Bottom Fixed Area

Coeaea ||

Scroll Area

(oo |-

(Ao |

Top Fixed Area

Horizontal Scrolling

When SCR_SEL =1,

The 1st & 2nd parameter TFA[8..0] describes the Left Fixed Area (in No. of columns from Left of the Frame Memory
and Display).

The 3rd & 4th parameter VSA[8..0] describes the width of the Horizontal Scrolling Area (in No. of columns of the
Frame Memory [not the display] from the Horizontal Scrolling Start Address) The first columns appears immediately
after the right most columns of the Left Fixed Area.

The 5th & 6th parameter BFA[8..0] describes the Right Fixed Area (in No. of columns from Right of the Frame
Memory and Display).

Left Fixed Area Scroll Area  Right Fixed Area
]TFAwﬂ]l |VSAwﬂ]\ ’BFABO”

(0,0) I | 1
1 1 (I

Restriction

The condition is (TFA+VSA+BFA)=320, otherwise Scrolling mode is undefined.
In Vertical Scroll Mode, MADCTL B5 (MV) should be set to ‘0’ — this only affects the Frame Memory Write.

Register

Availability

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Normal Mode On, Idle Mode On, Sleep Out Yes

Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes
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Status Default Value

Power On Sequence TFA[15:0 ] = 0000h VSA[15:0] = 0140h BFA[15:0] = 0000h

SW Reset TFA[15:0] = 0000h | VSA[15:0]=0140h | BFA[15:0] = 0000h

HW Reset TFA[15:0] =0000h | VSA[15:0] =0140h | BFA[15:0] = 0000h
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1. To enter Vertical Scroll Mode:

Normal Mode

1% & 2" parameter TFA[15:0]
3 & 4™ parameter VSA[15:0]
5" & 6" parameter BFA[15:0]

1% & 2" parameter SC[15:0] ]
39 & 4™ parameter EC[15:0] Redefines the

| Frame Memory
Window that

the scroll data will
be written to.

) 1% & 2" parameter SC[15:0]
Only required 39 & 4™ parameter EC[15:0]
for non-rolling —
scrolling

1% parameter .
Optional — It may

| be necessary to
redefine the

Frame Memory
Write Direction.

Flow Chart Image Data
D1[7:0],D2[7:0],
...,.Dn[7:0]

VSCRADD

15 & 2™ parameter

Normal Mode

Note The Frame Memory Window size must be defined correctly otherwise undesirable image will be displayed.
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< Normal Mode >

CASET

v

1% & 2™ parameter SC[15:0]
3 & 4™ parameter EC[15:0]

2. Continuous Scroll:

PASET

v

) 1 & 2" parameter SC[15:0]
Only requw-ed 3 & 4™ parameter EC[15:0]
for non-rolling—

scrolling

Image Data
D1[7:0],D2[7:0],
...,DN[7:0]

VSCRADD

v

1% & 2" parameter

3. To Leave Vertical Scroll Mode:

< Scroll Mode >

4____4: To prevent
DISPOFF i Tearing Effect
' Image displayed

NORON/ PTLON

v

< Scroll Mode Off >
mfﬁ

Image Data
D1[7:0],D2[7:0],
...,Dn[7:0]

DISPON

Note: Scroll Mode can be left by both the Normal Display Mode On (13h) and Partial Mode On (12h) commands.
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9.2.24. TEOFF: Tearing Effect Line OFF (34h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 0 0 1 1 0 1 0 0 34
I Parameter No Parameter
I Description This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.
I Restriction This command has no effect when Tearing Effect output is already OFF.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Off
Default
SW Reset Off
HW Reset Off
) 4
Flow Chart

TE Line Output OFF
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9.2.25. TEON: Tearing Effect Line ON (35h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 i 1 - 0 0 1 1 0 1 0 1 35
I 1% Parameter 1 1 1 - X X X X X X X M I

This command is used to turn ON the Tearing Effect output signal from the TE signal line. This output is not affected
by changing MADCTL bit B4.
The Tearing Effect Line On has one parameter which describes the mode of the Tearing Effect Output Line.

(X=Don'’t Care).

When M=0:

The Tearing Effect Output line consists of V-Blanking information only:

tvdi tvdh

>
-

Description Vertical Time

Scalj\f‘

The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information:

When M=1:

tvdi tvdh

Vertical Time
Scale

Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low.

Restriction This command has no effect when Tearing Effect output is already ON.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Off
Default
SW Reset Off
HW Reset Off
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( TE Line Output OFF)

Flow Chart

(_TE Line Output ON)
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9.2.26. MADCTL: Memory Access Control(36h)

CMD/Pas D/ICX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 1 1 0 1 0 36
I 1% Parameter 1 1 1 - B7 B6 B5 B4 B3 B2 B1 BO
This command defines read/ write scanning direction of frame memory.
This command makes no change on the other driver status.
Bit NAME DESCRIPTION
B7 PAGE ADDRESS ORDER (MY)
These 3 bits controls MCU to memory write/read
B6 COLUMN ADDRESS ORDER (MX)
direction.
B5 PAGE/COLUMN SELECTION (MV)
B4 | Vertical ORDER (ML) LCD vertical refresh direction control
Color selector switch control
B3 | RGB-BGR ORDER (BGR) 0=RGB color filter panel
1=BGR color filter panel
B2 | Horizontal ORDER (MH) LCD horizontal refresh direction control
B1 | Flip Horizontal (SS) Select the Source driver scan direction on panel module
BO | Flip Vertical (GS)

Description

Select the Gate driver scan direction on panel module

ML - Vertical Updating order

ML=0 ML=1
Top-Left (0,0 Top-Left (0,00 | Top-Left (0,0) | Top-Left (0,0)
emory (Example) Display Memory (Example) Display
N
i
i Se!erd
[ sentiastzzo)_» [ sentFirst()
RGB-BGR Order
B3=0 B3= 1
g DriveriC ® B Driveric FH
SIG1 SIG2 ... SIG480 SIG1  SIG2... SIG480
+ 1 1 1 3
SIG1 _SIG2. S1G480 SIG1 SIG2.... SI1G480
REBJREB REB BERJEER BER
REsJREB REB s@RYEER BER
LCD panel LCD panel

MH - Horizontal Updating order

MH=1

Top-Left (0,0)

Display

Top-Left (0,0)

Display

GISFEEES
pug uss

pig as

0¢) 1se| Juas

Top-Left (0,0) |/

Memory

pug juss
T) 15114 1U8S

Top-Left (0,0)

Memory

Note: Top-Left (0,0) means a physical memory location
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D1 and DO are set to ‘00’ internally. D2 is implemented if the LCD is updating pixel-bypixel.
Restriction
D2 is set to ‘0’ internally if the LCD is updating line-by-line.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

Power On Sequence 00h

SW Reset No Change

HW Reset 00h

| mADCTL |

Flow Chart
1st parameter
B[7:0]
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9.2.27. VSCRSADD: Vertical(Horizontal) Scrolling Start Address (37h)

CMD/Pas D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | HEX

Command 0 i 1 - 0 0 1 1 0 1 1 1 37 I
I 1% Parameter 1 1 1 - VsP[g] I
I 2" Parameter 1 7 1 - VSP[7:0] I

Description

This command is used together with Vertical(Horizontal) Scrolling Definition (33h). These two commands describe
the scrolling area and the scrolling mode. The Vertical Scrolling Start Address command has one parameter which
describes the address of the line in the Frame Memory that will be written as the first line after the last line of the Top
Fixed Area on the display as illustrated below:-

When SCR_SEL = 0, MADCTL B4 (ML) =0

When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 320 and VSP = ‘3.

(0,0) Memory Pointer (ML=0) Display

—

0
1
2
VSP[8:0] 3

_____ 318 ]

319

(0,319)

When SCR_SEL = 0, MADCTL B4 (ML) = 1
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 320 and VSP = ‘3.

(0,0) Memory Pointer (ML=1) Display
. . [319
_____ 318
VSP[8:0] |——¥| —1 3
__________ 2
mEE R 4 s 1
(0,319)
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SCR_SEL=1
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 240 and VSP =3’

Memory Display

(0,0)

?

VSP[8:0]

Notel: When new Pointer position and Picture Data are sent, the result on the display will happen at the next Panel
Scan to avoid tearing effect.

Note3: VSP refers to the Frame Memory line Pointer.

Since the value of the Vertical(Horizontal) Scrolling Start Address is absolute (with reference to the Frame Memory),
Restriction it must not enter the fixed area (defined by Vertical(Horizontal) Scrolling Definition (33h) — otherwise undesirable

image will be displayed on the Panel.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out No

Partial Mode On, Idle Mode On, Sleep Out No

Sleep In

Status Default Value

Power On Sequence 0000h

Default
SW Reset 0000h

HW Reset 0000h

Flow Chart See Vertica(Horizontal)l Scrolling Definition (33h) description
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9.2.28. IDMOFF: Idle Mode OFF (38h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 0 0 1 1 1 0 0 0 38 I
I Parameter No Parameter I
| o This command is used to recover from Idle mode on. ‘
Description
In the idle off mode, LCD can display maximum 262144 colors.
I Restriction This command has no effect when module is already in idle off mode. I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Idle mode off
Default
SW Reset Idle mode off
HW Reset Idle mode off
Idle on mode
A
Flow Chart I IDMOFF I
v
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9.2.29. IDMON: Idle Mode ON (39h)

CMD/Pas D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 il 1 - 0 0 1 1 1 0 0 1 39

I Parameter No Parameter I

This command is used to enter into Idle mode on.
In the idle on mode, color expression is reduced.
The primary and the secondary colors using MSB of each R, G and B in the Frame Memory, 8 color depth data is

displayed.

(Example)
Memory

Display

Description

Color RsR4R3R2R1Rq G5G4G3G,G1Gg BsB4B3B,B1Bg

Black OXXXXX OXXXXX OXXXXX

Blue OXXXXX OXXXXX IXXXXX

Red IXXXXX OXXXXX OXXXXX

Magenta IXXXXX OXXXXX IXXXXX

Green OXXXXX IXXXXX OXXXXX

Cyan OXXXXX IXXXXX IXXXXX

Yellow IXXXXX IXXXXX OXXXXX

White IXXXXX IXXXXX IXXXXX

Restriction This command has no effect when module is already in idle on mode.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

Default Power On Sequence Idle mode off

SW Reset Idle mode off

HW Reset Idle mode off
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< Idle off mode >

A\ 4
Flow Chart I IDMON I

Idle on mode
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9.2.30. COLMOD: Pixel Format Set (3Ah)

CMD/Pas D/ICX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 1 1 1 0 1 0 3A
I 1% Parameter 1 1 1 - 0 D6 D5 D4 0 D2 D1 DO I

This command is used to define the format of RGB picture data, which is to be transferred via the MCU interface.
The formats are shown in the table:
Bit Description Value
D7 | - Setto ‘0’
D6 ‘011’ = 12 bits/pixel
o D5 | RGB Interface Color Format 101’ = 16 bits/pixel
Description
D4 ‘110’ = 18 bits/pixel
D3 | - Setto ‘0’
D2 ‘011’ = 12 bits/pixel
D1 | Control Interface Color Format 101’ = 16 bits/pixel
DO ‘110’ = 18 bits/pixel
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 18bits/pixel
Default
SW Reset No change
HW Reset 18bits/pixel
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( Bit/Pixel Mode )

A4

Set Pixel Format

Flow Chart

( New n Bit/Pixel Mode )
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9.2.31. WRMEMC: Write Memory Continue (3Ch)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 i 1 - 0 0 1 1 1 1 0 0 3C
I 1% Parameter 1 1 1 D1[8] D1[7:0]
I . 1 1 1 Dx[8] Dx[7:0]
I N™ Parameter 1 7 1 Dn[8] Dn[7:0]

Description

This command transfers image data from the host processor to the display module’s frame memory continuing from
the pixel location following the previous Write Memory Continue (3Ch) or Memory Write Start (2Ch) command.
Sending any other command can stop frame Write.

If MATCDL MV = 0:

Data is written continuing from the pixel location after the write range of the previous Memory Write Start (2Ch) or
Write Memory Continue (3Ch). The column register is then incremented and pixels are written to the frame memory
until the column register equals the End Column (EC) value. The column register is then reset to SC and the page
register is incremented. Pixels are written to the frame memory until the page register equals the End Page (EP)
value or the host processor sends another command. If the number of pixels exceeds (EC — SC + 1) * (EP — SP + 1)

the extra pixels are ignored.

If MATCDL MV = 1:

Data is written continuing from the pixel location after the write range of the previous Memory Write Start (2Ch) or
Write Memory Continue (3Ch). The page register is then incremented and pixels are written to the frame memory
until the page register equals the End Page (EP) value. The page register is then reset to SP and the column
register is incremented. Pixels are written to the frame memory until the column register equals the End column
(EC) value or the host processor sends another command. If the number of pixels exceeds (EC —SC + 1) * (EP —

SP + 1) the extra pixels are ignored.

Restriction

A memory write should follow a column address set or page address set to define the write address.

Otherwise, data written with write memory continue is written to undefined addresses.

Register

Availability

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Normal Mode On, Idle Mode On, Sleep Out Yes

Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Default

Status Default Value

Power On Sequence Contents of memory is set randomly

SW Reset Contents of memory is not cleared

HW Reset Contents of memory is not cleared
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Flow Chart
Image Data

D1[7:0],D2[7:0],
...,DN[7:0]

Any Command
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9.2.32. STE: Set Tear Scanline (44h)

CMD/Pas D/CX | WRX | RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 7 1 - 0 1 0 0 0 1 0 0 44
1% Parameter 1 1 1 - TELINE[15:8]
2" Parameter 1 7 1 - TELINE[7:0]

This command is turns on the display module’s Tearing Effect output signal on the TE signal
Line when the display module reaches line TELINE. The TE signal is not affected by changing MADCTL bit B4.

The Tearing Effect Line On has one parameter which describes the mode of the Tearing Effect Output Line.

The Tearing Effect Output line consists of V-Blanking information only:

tvdl tvdh

o
-4

Vertical Time

Scalu_\E‘

Note: That TELINE=0 is equivalent to TEMODE=0. The Tearing Effect Output Line shall be active low when the

display module is in Sleep mode.

Restriction

| Description

A memory write should follow a column address set or page address set to define the write address.

Otherwise, data written with write memory continue is written to undefined addresses.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 0000h
Default
SW Reset 0000h
HW Reset 0000h
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TE output On or Off

Set TE On

Flow Chart TELINE[15:8]

TELINE[7:0]

TE output On
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9.2.33. GSCAN: Get Scanline (45h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 0 1 0 0 0 1 0 1 45 I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 i - SLN[15:0] I
I 3" Parameter 1 1 i - SLN [7:0] I
The display module returns the current scanline, N, used to update the display device. The total number of
o scanlines on a display device is defined as VSYNC + VBP + VACT + VFP. The first scanline is defined as the first
Description line of V Sync and is denoted as Line 0.
When in Sleep Mode, the value returned by get scanline is undefined.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 0000h
Default
SW Reset 0000h
HW Reset 0000h
A
Dummy
Read
Flow Chart
A 4
SLN[15:8]
A 4
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9.2.34. RDABCSD: Read Automatic Brightness Control Self-Diagnostic

Result (68h)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 1 0 1 0 0 0 68
1% Parameter 1 1 1 - - - - - - - - 4
2" Parameter 1 1 1 - D7 D6 0 0 0 0 0 0

This command indicates the status of the display self-diagnostic results for automatic brightness control after Sleep

Out -command as described in the table below:

Description D7 — Register Loading Detection
D6 — Functionality Detection
D5, D4, D3, D2, D1 and DO are for future use and are set to ‘0’.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default
SW Reset 00h
HW Reset 00h
Serial I/F Mode Parallel I/F Mode
RDCABC RDCABC
Flow Chart L 4 Y
Send Dummy
2nd parameter Read
A
Send

2nd parameter
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9.2.35. RDID1: Read ID1 (DAh)
CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 1 1 0 1 1 0 1 0 DA I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" parameter 1 1 1 - module’s manufacture[7:0] I
I Description This read byte identifies the LCD module’s manufacturer. I
I Restriction - I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 98h
Default
SW Reset 98h
HW Reset 98h
Serial I/F Mode Parallel I/F Mode
RDID1 RDID1
Flow Chart y A
Send Dummy
2" parameter Read
A
Send

2nd parameter
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9.2.36. RDID2: Read ID2 (DBh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 1 1 0 1 1 0 1 1 DB I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 1 - LCD module/driver version[7:0] I
I Description This read byte is used to track the LCD module/driver version. I
I Restriction - I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 51h
Default
SW Reset 51h
HW Reset 51h
Serial I/F Mode Parallel I/F Mode
RDID2 RDID2
Flow Chart y A
Send Dummy
2" parameter Read
A
Send

2nd parameter
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9.2.37. RDID3: Read ID3 (DCh)

CMD/Pas D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
I Command 0 1 1 - 1 1 0 1 1 1 0 0 DC I
I 1% Parameter 1 1 1 - - - - - - - - - I
I 2" Parameter 1 1 1 - LCD module/driver ID[7:0] I
I Description This read byte identifies the LCD module/driver. I
I Restriction - I
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default
SW Reset 00h
HW Reset 00h
Serial I/F Mode Parallel I/F Mode
RDID3 RDID3
Flow Chart y A
Send Dummy
2" parameter Read
A
Send

2nd parameter
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9.3.Uesr Command

TBD
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10. Electrical Characteristics

10.1. Absolute maximum ratings

Symbol Parameter Unit Value Note
IOVCC Interface Supply Voltage V -0.3t0 +3.6 Note™"
\V/ClI Logic Supply Voltage V -0.3t0 +3.6 Note®®
AVDD Positive Voltage input V -0.3t0 +6.6 Note®™
AVEE Negative Voltage input V 0to0-6.0 Note'”
VGH Power Supply Voltage V -0.3to +18 Note®
VGL Power Supply Voltage V 0to-16 Note®
Top Operating Temperature °C -40 to +85 Note"'”
Tstg Storage Temperature °C -55 to +110 Note'™

Note: (1) Permanent device damage may occur if absolute maximum conditions are exceeded.
(2) Functional operation should be restricted to the conditions described under DC Characteristics.
(3) IOVCC, VSSD must be maintained.
(4) To make sure IOVCC = VSSD.
(5) To make sure VCI= AVSS.
(6) To make sure AVDD = AVSS.
(7) To make sure AVSS = VSEE
(8) To make sure VGH = AVSS.
(9) To make sure AVSS = VGL
VGH +|VGL| < 30V

(10) For die and wafer products, specified up to +85°C
(12) This temperature specifications apply to the TCP package.
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10.2. DC Characteristics

(Ta=-40 ~ 85 °C, VCI=2.6 ~ 3.3V, IOVCC=1.65~3.3V)

Iltem Symbol Condition Min. Typ. Max. Unit
IOVCC Vin Interface Supply Voltage 1.65 - 3.3 V
VCI Vin Analog Supply Voltage 2.6 - 3.3 V
VCCH Vi High  speed interface 165 i 33 Vv
Supply Voltage
|npUt hlgh VOItage Vi{ IOVCC=1.65 ~ 3.3V 0.7 jovee - I0VCC \Y
Input low voltage Vi VCIl=2.6 ~ 3.3V 0 - 0.3 1ovee \
VPP \\//'“ VPP 8.0V | 825V | 85V Y
1L
Output high voltage _ i
(SDO, LEDPWM) VOHl IOH =-1.0mA 0.8 |IOVCC IOVCC \Y
Output low voltage Vv IOVCC=1.65 ~ 2.4V 0 i 02 Vv
(SDO, LEDPWM) oLl lo. = 1.0 mA & 1ovee
VSYNC, HSYNC - - 1 pA
- |
Logic High level " RE??X[’))I(DC\:/C(@S(CIS"CESX’ ~ - 1 pA
Input current | DB[8...0], SDI, DCX . 3 1 A
b DBJ8...0] - - 1 uA
VSYNC, HSYNC -1 - pA
. I RESX, DCX, CSX, -1
Logic Low level RDX. WRX SCL - A
Input current | DB[S...0], SDI, DCX 1 i A
I DB[8...0] -1 - A
Current consumption hovee ICX%?:Z:IE\QV - TBD - bA
Sleep In mode lvei T, =25°C - TBD - uA
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10.3. AC Characteristics

10.3.1.

CSX

DCX

SCL

SDI

(write)

SDO
(read)

8080 Series Parallel 9/8-bit Interface Characteristics

/1 tchw '\

A

A

: il tcss E i tcsh
e > . >
- as :: tweltrc L tah ' >
e twrl/trd ?:Zé fwrh/trdn ;\
| tds , < tdh o

Figure. 10.1 8080 Series Parallel interface Timing Characteristics

(TA=25°C, IOVCC=1.8V, VCIP=2.8V, VCI=2.8V)

Signal Symbol Parameter Min. Max. Unit Description
DCX tast Address setup time 0 - ns
taht Address hold time (write/read) 10 - ns
tchw CSX “H” Pulse Width 0 ns
tcs Chip select setup time (write) 15 ns
trcs Chip select setup time (read ID) 45 ns
CSX trcsfm | Chip Select setup time (read FM) 355 ns
tesf Chip select wait time (write/read) 10 ns
tcsh Chip select hold time 10 ns
tchw Chip select “H” pulse width 40 ns
twc Write cycle 66 ns
WRX twrh Control pulse “H” duration 15 ns
twrl Control pulse “L” duration 15 ns
trc Read cycle (ID) 160 ns
RDX(ID) trdh Control pulse “H” duration (ID) 90 ns
trdl Control pulse “L” duration (ID) 45 ns
trcfm Read cycle (FM) 450 ns
RDX(FM) trdhfm | Control pulse “H” duration (FM) 90 ns
trdlifm | Control pulse “L” duration (FM) 355 ns
Tdst Data setup time 10 ns
tdht Data hold time 10 ns
D[8:0] trat Read access time (ID) 40 ns
tratfm | Read access time (FM) 340 ns
todh Output disable time 20 80 ns
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Figure. 10.2 Input rise and fall times

P-158
April 25, 2023



Preliminary V0.00 JD9853

10.3.2. Serial Interface Timing Characteristics (3-line SPI)

CSX \E: tcss gy tcsh L' -
! o D ES—
X L v tchw i
tas < twe/trc ! tah X
SCL L X
._\:_ twrl/trdl 7:‘ TwrhTirdn 3&
i '€ tds ) i i. tdh >
SDI | /- | B
(write) i - i -7
i Jaccy; i. tod >
SDO jL %y
(read) X v
Figure. 10.3 3-line Serial Interface Timing Characteristics
Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setup time (Write) 15 ns
tcsh Chip select setup time (Write) 15 ns
CSX tcss Chip select hold time (Read) 60 ns
tcsh Chip select hold time (Read) 65 ns
tchw Chip select “H” pulse width 40 ns
scL twc Write cycle 16 ns
(write) twrh Control pulse “H” duration 7 ns
twrl Control pulse “L” duration 7 ns
scL trc Read cycle 150 ns
(read) trdh Control pulse “H” duration 60 ns
trdl Control pulse “L” duration 60 ns
SDI/SDO tds Data setup time 7 ns
(write) tdt Data hold time 7 ns
SDI/SDO tracc Read access time 20 ns
(read) tod Output disable time 25 ns
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10.3.3. Serial Interface Timing Characteristics (4-line SPI)

»
Lt

A
A 4
A

; fcss P tcsh
DCX >< B ><
v tas e twe/tre L tah i g
SCL N L -
'_:\1_ twriftrd ?/fi‘ twrh/trdh i&
i - tds i iq tdh -
SDI | /- | R
(write) < i g
E Jtacc,; I i| tod > I
SDO +- ﬂy
(read) X -
Figure. 10.4 4-line Serial Interface Timing Characteristics
Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setup time (Write) 15 ns
CSX tcsh Chip select setup time (Write) 15 ns
tcss Chip select hold time (Read) 60 ns
tcsh Chip select hold time (Read) 65 ns
DCX tas Address setup time 10 ns
tah Address hold time (Write/Read) 10 ns
scL twc Write cycle 16 ns
(write) twrh Control pulse “H” duration 7 ns
twrl Control pulse “L” duration 7 ns
scL trc Read cycle 150 ns
(read) trdh Control pulse “H” duration 60 ns
trd| Control pulse “L” duration 60 ns
SDI/SDO tds Data setup time 7 ns
(write) tdt Data hold time 7 ns
SDI/SDO tracc Read access time 20 ns
(read) tod Output disable time 25 ns
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10.3.4. QSPI Timing Characteristics

< Li EA :‘: tehw i
CSX \L‘ tcss T tesh 7 '\_
A i - f >
ta 1 tWC/trC i i tah e tSCC Li | |
scL \ 1 N
\e twriftrl »/ twrh/trdh '\ !
SDA i /- | A
DB[2:0] i - ! -7
E |taccI i km—dﬁ
SDA +- X
SDO A +

Figure. 10.5 QSPI Timing Characteristics

(Ta=25°C, IOVCC=VCC=1.8V, VCIA=VCIB=VCIR=2.8V)

Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setup time (write) 10 ns
tcsh Chip select hold time (write) 15 ns
CSX tcss Chip select setup time (read) 130 ns
tscc Chip select hold time (read) 65 ns
tchw Chip select “H” pulse width 40 ns
SCL twc Write cycle . 20 ns
(write) twrh Control pulse “H” durat.|on 10 ns
twrl Control pulse “L” duration 10 ns
SCL trc Read cycle . 150 ns
(read) trdh Control pulse “H” durat.|on 75 ns
trd| Control pulse “L” duration 75 ns
SDI/DCX/D[1:0] tds Data setup time 5.7 ns
(write) tdt Data hold time 5 ns
SDO tracc Read access time 20 ns
(read) tod Output disable time 25 ns

Table 10.1 QUAD SPI AC characteristics
Figure. 10.6 SCL rise and fall time
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General Timings for RGB I/F

10.3.5. RGB Interface Timing Characteristics

L VSST gL VSHT N
VSYNC L/
/
’ HSST 1L HSHT |
HSYNC 5\‘ 7‘
J PCLKCYC R
PCLKLT PCLKHT,
4 S
PCLK 4//
DST DHT
D[15:0],
D[17:0],
D[23:0],
DE
Ta=25°C, IOVCC=1.8V, VCI=2.8V
Item Symbol | Condition Min. Typ. Max. Unit
Vertical sync. setup time VSST - 30 - - ns
Vertical sync. hold time VSHT - 30 - - ns
Horizontal sync. setup time HSST - 30 - - ns
Horizontal sync. hold time HSHT - 30 - - ns
Pixel clock cycle
when RGB I/F is running PCLKCYC i 120 i i ns
Pixel clock low time PCLKLT - 60 - - ns
Pixel clock high time PCLKHT - 60 - - ns
Data setup time D[23:0] DST - 50 - - ns
Data hold time D[23:0] DHT - 50 - - ns

Note: (1) Signal rise and fall times are equal to or less than 20 ns.
(2) Measuring of input signals are using 0.30 x IOVCC for low state and 0.70 x IOVCC for high state.
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10.3.6. Reset Input Timing

Shorter than 5us

tRwW
RESX \' 3’ \ /

. . Initial Condition
|nternal Status Normal Operation X Resetting (Default for H/W reset)

S

tRT
D ———

Figure. 10.7 Reset input timings

Symbol Parameter R(;Ii?]t:d Min. Max. Unit
trw Reset pulse width® RESX 10 - Hs
- - B ms
trr Reset complete time® (N(l);% 5)
- - (Note 6, 7) ms

Note: (1) The reset complete time also required time for loading ID bytes from OTP to registers. This loading is done
every time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.
(2) Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the

table below.
RESX Pulse Action
Shorter than 5 ps Reset Rejected
Longer than 10 ps Reset
Between 5 ps and 10 ps | Reset Start

(3) During the resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in
Sleep In —mode) and then returns to Default condition for H/W reset.

(4) Spike Rejection also applies during a valid reset pulse as shown below:

Reset 1s accepted

10us

N
f¢

N " st o o
e —

Less than 20ns width positive spike will be rejected.

(5) When Reset is applied during Sleep In Mode.

(6) When Reset is applied during Sleep Out Mode.

(7) It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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