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Description

The R61523 is liquid crystal controller driver LSI with internal frame memory for a-Si TFT panel sized
360RGB x 640-dot at maximum. The R61523 supports MIPI DBI Type B (16/8 bits) as system interface to
microcomputer as well as high-speed frame memory write function, enabling efficient data transfer. It also
supports MIPI DSI as high-speed interface.

The R61523 incorporates step-up and voltage follower circuits to generate drive voltage required for a-Si
TFT panel and dynamic backlight control function to control backlight brightness depending on image data
reducing power consumption at the backlight with slightest influence on the display quality.

Other features include 8-color display and power management functions, making the driver best suitable for
small or mid sized portable devices such as digital mobile phones, small PDAs and mobile TV devices.

*MIPI: Mobile Industrial Processor Interface, DBI: Display Bus Interface, DSI: Display Serial Interface

Features

Single chip driver for 16, 777, 216-color TFT 360RGB x 640-dot graphics (with internal gate and
power supply circuits)

e  Command set (Compliant with MIPI DCS Version 1.01.00) *DCS: Display Command Set

e  System interface

—  MIPI-DBI (Compliant with MIPI DBI Version 2.00)

Type B 16/8 bits

—  MIPI DSI 2 lanes (300Mbps/lane): 2 data lanes and 1 clock lane
MIPI DSI: Version 1.01.00r11 21-Feb-2008
MIPI D-PHY: Version 0.90.00 8-Oct-2007

Video image display interface (see Note 1)
—  TE-I/F (MIPI DBI + TE synchronization signal output)

—  MIPI DSI TE-reporting

e  Abundant color display and drawing functions
- 16,777,216-color display
—  Partial display function

—  RGB-separate y correction function
e  Low-power consumption architecture (allowing direct input of interface I/O power supply)
—  Deep standby mode
—  8-color mode (Idle Mode)
—  Input power supply voltage:
Logic power supply: IOVCC
MIPI D-PHY power supply: DPHYVCC
Liquid crystal analog circuit power supply: VCI

e  Dynamic backlight control function

Internal liquid crystal drive power supply circuit
—  Liquid crystal drive (source driver/VCOM): DDVDHA/DDVDHB, VREG1, VCL
—  QGate driver power supply: VGH, VGL

Rev.1.01 December 25, 2009 6
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—  VCOM drive (common VCOM method): VCOMH, VCOML
e  RGB-separate y correction function
e  TFT display storage capacitance: Cst (common VCOM method)
e Internal frame memory: 691,200 bytes
e  Liquid crystal display drive circuits: 1080 source signal lines and 640 gate signal lines

e One-chip solution for COG module with the arrangement of gate circuits on both sides of the glass
substrate

e Internal NVM (32 bits for user identification code, 12 bits for VCOM adjustment): Rewriting data is
guaranteed up to 5 times.

e Dummy pins used to fix pin to VCC or GND (see Note 2)

Notes: 1.Japanese Patent No. 3,826,159
Korean Patent No. 747,636
United States Patent No. 7,176,870
2. Japanese Patent No. 3,980,066
Korean Patent No. 401,270
Taiwan Patent No. 175,413
United States Patent No. 6,323,930
Japanese Patent No. 4,226,627
United States Patent No. 6,924,868
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Power Supply Specification

Table 1 R61523 Power Supply Specification

No. | ltem R61523
1 TFT data line drive circuit 1080 outputs
2 TFT gate line drive circuit 640 outputs
3 TFT display storage capacitance Cst (common VCOM method)
4 Liquid crystal | S1-1080 V0 ~ V255 grayscales
drive output 51 640 VGH-VGL
VCOM VCOMH = 3.0V ~ (DDVDH*-0.5V) (* = A, B)
VCOML = (VCL+0.5V) ~ OV
5 Input IOVCC (interface voltage and logic 1.65V ~ 3.60V (See note 1)
voltages regulator power supply)
DPHYVCC (MIPI DSI-PHY power 1.65V ~ 1.95V (See note 1)
supply) 1.65V ~ 3.60V (When DSl is not used)
VCI (LCD drive power supply) 2.60V ~ 3.00V
6 System CSX, DCX, WRX, RDX, DB[15:0], TE, IOVCC-GND (See note 1)
interface IM[2:0], RESX
(MIPI DBI)
7 LED I/F LEDPWM IOVCC-GND
8 LCD drive DDVDHA, DDVDHB 5.6V (Typ.), VCI x 2
xﬁgges VGH 16.0V (Typ.), VCI2 x 4 (See note 2)
VGL -10.5V (Typ.), -(VCI2 x 2 + VCI3) (See note 2)
VGH-VGL Max. 28V
VCL -2.8V (Typ.), VCI x -1
VCI-VCL Max. 6V
9 Internal step- | DDVDH VCIx 2
up cireuit — |"yg VCi2x 4
VGL -1*(VCI2 x 2 + VCI3)
VCL VCI x -1

Notes: 1. Connectto IOVCC and DPHYVCC, or CSX, DCX, WRX, RDX, DB[15:0], TE, IM[2:0], and RESX on the FPC

when the electrical potentials are the same.

VCI2 and VCI3 are the power supply of the voltages generated from the internal power supply circuit.

For voltage, see DC Characteristics in Electrical Characteristics.
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Block Diagram
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Block Function
(1) System Interface

The R61523 supports MIPI DSI and MIPI DBI Type B (16/8 bits). The interface is selected by setting
IM[0:2] pin.

Table 2

IM2 | IM1 | IMO | Interface Used pin Available color number

0 0 0 Setting inhibited — —

0 0 1 Setting inhibited — —

0 1 0 DBI Type B 16 bits DB[15:0] 65,536 / 262,144 / 16,777,216
0 1 1 DBI Type B 8 bits DB[7:0] 65,536 / 262,144 / 16,777,216
1 0 0 DSl DO, D1 65,536 / 262,144 / 16,777,216
1 0 1 Setting inhibited — —

1 1 0 Setting inhibited — —

1 1 1 Setting inhibited — —

Set the number of colors using set_pixel format (3Ah).
(a) MIPI DBI Type B (16/8 Bits)

The R61523 supports MIPI DBI Type B (16/8 bits) that uses a command method which has 8-bit command
registers and 8-bit parameter registers. Also, the R61523 has a 24-bit write register (WDR) and read
register (RDR). The WDR is used to store data temporarily that is automatically written to the internal
frame memory through internal operation of the chip. The RDR is used to temporarily store the data read
out from the frame memory.

The WDR is used to temporarily store the data read out from the host processor to the frame memory. For
this reason, invalid data is sent to the data bus at first and valid data is sent as the R61523 reads second and
subsequent data from the frame memory via RDR.

Table 3 Register Selection

Function
DCX RDX WRX
0 1 1 Command
1 1 1 Read parameter
1 1 1 Write parameter
Rev.1.01 December 25, 2009 10

Renesas SP Confidential



R61523 Specification

(2) Video Image Interface (TE-signal, TE-reporting)
The R61523 supports TE as external display interface for video image.

When DBI is selected, display data is written in sync with TE signal which is generated from internal clock
to prevent flicker on the panel.

When DSI is selected, display data is written in sync with the start of the frame period by TE-reporting
function. This enables updating image data without flicker on the panel.

(3) Address Counter (AC)

The address counter (AC) gives an address to the frame memory. Address information defined by CDR and
PR is transferred to the AC. The AC is automatically updated plus or minus 1 as the R61523 writes/reads
data to/from the frame memory. Display data can be written only to the rectangular area defined in the
frame memory.

(4) Frame Memory

The R61523 incorporates the frame memory that has a capacity of 691,200 bytes, which can store bit-
pattern data of 360RGB x 640 graphics display at maximum using 24 bits to represent one pixel.

(5) Grayscale Voltage Generating Circuit

The grayscale voltage generating circuit generates liquid crystal drive voltage according to the grayscale
setting value in the y correction register. RGB-separate y correction setting enables the maximum of
16,777,216-color display.

(6) LCD Drive Power Supply Circuit

The LCD drive power supply circuit generates VREG1, VGH, VGL, VCL, and VCOM levels to drive the
liquid crystal panel.

(7) Timing Generator

The timing generator is used to generate timing signals for the operation of internal circuits such as frame
memory. The timing signals for display operation such as frame memory read and frame memory access
by host processor are generated separately so that the two do not interfere with each other.

(8) Oscillator (OSC)
The R61523 incorporates an oscillator. The frame frequency can be adjusted by commands.
(9) LCD Driver Circuit

The LCD driver circuit consists of a 1080-channel source driver (S[1:1080]). The display pattern data is
latched when 360RGB pixels of data are input. The voltage is output from the source driver according to
the latched data. The shift direction of source output can be changed by setting SS bit (COh). The gate
driver circuit consists of a 640-channel gate driver (G[1:640]). The voltage at VGH level or VGL level is
output from the gate driver. The shift direction of gate output can be changed by GS bit (COh). The scan
mode of the gate driver can be changed by SM bit (COh) according to the mounting condition.
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(10) Internal Logic Power Supply Regulator
The internal logic power supply regulator generates power supply for internal logic circuit.
(11) Backlight Control Circuit

Backlight control circuit adjusts backlight brightness according to histogram of the image to reduce power
consumption at the backlight. Brightness of the backlight and display data is adjusted.

Rev.1.01 December 25, 2009 12
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Specification

Pin Function

Table 4 External Power Supply Pins

Signal /0 Connect to Function Unused
pin
I0VCC | Power supply Power supply to interface pins and internal VDD regulator. -
GND | Power supply GND for Internal logic and interface pins. GND=0V. -
VCI | Power supply Power supply to liquid crystal power supply analog circuit. -
AGND | Power supply Analog GND (logic regulator and liquid crystal power supply circuit). |-
Connect to GND on the FPC to prevent noise in case of COG.
DPHYVCC | Power supply Power supply to MIPI DSI D-PHY. Connect to power supply when -
DSl is not used.
DPHYGND || Power supply GND for MIPI DSI D-PHY. Connect to GND on the FPC to prevent |-
noise in case of COG.
Table S System Interface Pins (Amplitude: IOVCC - GND)
Signal 110 Connect to Function Unused pin
CSX | Host Processor | Chip select signal. IovCC
Low: Select (Accessible)
High: Not select (Inaccessible)
Make sure to connect to host processor. Follow AC timing to control
the signal.
DCX | Host Processor | Command/data select signal IOvCC
Low: Select command
High: Select data
WRX | Host Processor | Write strobe signal in DBI Type B operation. IOvCC
Write data when WRX is Low.
RDX | Host Processor Read strobe signal. Read out data when RDX is Low. IovCcC
DBJ[15:0] 110 Host Processor 16-bit bi-directional data bus in DBI Type B operation. IOVCC or
8-bit interface: Use DB [7:0] GND
16-bit interface: Use DB [15:0]
Abnormal current (through current) does not occur when CSX is
High and the data bus is Hi-z.
TE (0] Host Processor Tearing Effect output signal Open
IM[2:0] | Host Processor Interface select signal. Select interface from DBI Type B and DSI. -
RESX | Host Processor or | Reset pin. The R61523 is initialized when RESX is Low. Make -

external RC
oscillator

sure to execute power-on reset when turning power on.

Rev.1.01 December 25, 2009
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R61523 Specification

Table 6 MIPI DSI Pins
Signal 1/0 | Connect to Function Unused

pin

DSICLKPLVL | | DSICLKP DSI CLK+ signal. Connect to DSICLKP on the FPC in case of COG. DPHYGND
DSICLKP | Host Processor | DSI CLK+ signal. Connect to DSICLKPLVL on the FPC in case of COG. DPHYGND
DSICLKN | Host Processor | DSI CLK- signal. Connect to DSICLKNLVL on the FPC in case of COG. DPHYGND
DSICLKNLVL | | DSICLKN DSI CLK- signal. Connect to DSICLKN on the FPC in case of COG. DPHYGND
DSIDOPLVL | DSIDOP DSI DO+ signal. Connect to DSIDOP on the FPC in case of COG. DPHYGND
DSIDOP 110 | Host Processor | DSI DO+ signal. Connect to DSIDOPLVL on the FPC in case of COG. DPHYGND
DSIDON /0 | Host Processor | DSI DO- signal. Connect to DSIDONLVL on the FPC in case of COG. DPHYGND
DSIDONLVL | DSIDON DSI DO- signal. Connect to DSIDON on the FPC in case of COG. DPHYGND
DSID1PLVL | DSID1P DSI D1+ signal. Connect to DSID1P on the FPC in case of COG. DPHYGND
DSID1P | Host Processor | DSI D1+ signal. Connect to DSID1PLVL on the FPC in case of COG. DPHYGND
DSID1N | Host Processor | DSI D1- signal. Connect to DSID1NLVL on the FPC in case of COG. DPHYGND
DSID1NLVL | DSID1N DSI D1- signal. Connect to DSID1N on the FPC in case of COG. DPHYGND

Table 7 LED Driver Control Pins (Amplitude: IOVCC-GND)
Signal 110 Connect to Function Unused

pin

corit |0 [epaner | orel s b S0 b P e | o
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R61523

Specification

Table 8 Power Supply Circuit Pins

Signal 1/0 | Connect to Function Unused
pin

VDD (0] Stabilizing Output from internal logic regulator. Used for the internal logic -
capacitor power supply. Connect to stabilizing capacitor.

DDVDHA, (0] Stabilizing Source driver liquid crystal and VCOM drive power supply. The -

DDVDHB capacitor output level from a step-up circuit, generated from VCI. The step-up

factor is 2. Connect to stabilizing capacitor.

VGH (0] Stabilizing Liquid crystal drive power supply. The output level form a step-up -
capacitor, liquid | circuit, generated from VCI2. The step-up factor is 4.
crystal panel

VGL (0] Stabilizing Liquid crystal drive power supply. The output level form a step-up -
capacitor, liquid | circuit, generated from VCI2 and VCI3. The step-up factor is -(VCI2
crystal panel x 2 + VCI3).

VCL (0] Stabilizing VCOML drive power supply. Connect to stabilizing capacitor. -
capacitor

C11AP, C11AM, [I/O | Step-up Capacitor connection pins for a step-up circuit. -

C11BP, C11BM, capacitor

C12AP, C12AM,
C12BP, C12BM,
C13P, C13M,
C21P, C21M,
C22P, C22M,
C23P, C23M,
C31P, C31M

Rev.1.01 December 25, 2009
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R61523 Specification

Table 9 LCD Drive Power Supply Pins

Signal 110 Connect to Function Unused
pin
VREG1 O Stabilizing The output level generated from VCIR. The output level from the -
capacitor internal reference power supply is determined by the factor, which is

set by instruction (VRH*). VREG serves as reference of (1) source
driver grayscale, (2) VCOMH level, and (3) VCOM width. Connect a
stabilizing capacitor to use this pin.

VCOM (0] TFT common Power supply to TFT panel’s common electrode. VCOM output
electrode level alternates between VCOMH and VCOML. The alternating
cycle is set by a register. Also, the VCOM output can be started
and halted by register setting.

VCOMH (6] Stabilizing VCOM High level, which is set by internal electronic volume (VCM). |-
capacitor

VCOML (0] Stabilizing VCOM Low level, which is set by instruction (VDV). -
capacitor

VGS O GND Reference level of the grayscale voltage generating circuit. -

S[1:1080] (0] Liquid crystal Liquid crystal application voltages. The shift direction of segment Open
panel signal output can be changed by setting the SS bit.

SS = 0: The data in the frame memory address "00000h" is
outputted from S1.

SS = 1: The data in the frame memory address "00000h" is
outputted from S1080.

G[1:640] (0] Liquid crystal Gate line output signals. Open

panel VGH: Gate line is selected.
VGL: Gate line is not selected.

Rev.1.01 December 25, 2009 16
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Specification

Table 10 Other Pins (Test and Dummy)

Signal 1/0 | Connect to Function Unused
pin
VREFC | GND Test pin. Fix to GND. -
VREFD (0] Open Test pin. Leave it open. -
VREF (0] Open Test pin. Leave it open. -
VDDTEST | GND Test pin. Fix to GND. -
GNDDUM, (0] - Pins to fix electrical potential. Do not use them for other purposes. | Open
AGNDDUM The electrical potential can be fixed by connecting unused
interface pins and test pins to these dummy pins on the glass.
Leave them open when they are not used.
DPHYGNDDUM | GND Fix to GND on FPC. The electrical potential can be fixed by -
[1:2] connecting unused interface pins and test pins to these dummy
pins on the glass.
VMON (0] Open Test pin. Leave it open. -
TSC | GND Test pin. Fix to GND. -
TEST2 | GND Test pin. Fix to GND. -
TEST4 | GND Test pin. Fix to GND. -
VPP1 | GND Test pin. Leave it open or fix to GND. Do not make an ITO wiring | Open/
when leaving it open. GND
DUMMYR[1:4] - - Short-circuited in the LSI to measure COG contact resistance. Open
DUMMYR1 and DUMMYR2, DUMMYR3 and DUMMYR4 are
short-circuited.
DUMMYTI1:2] (0] Open Dummy pads. Leave them open. -
TESTO[1:10] (0] Open Dummy pads. Leave them open. -

Patents of dummy pins used to fix pin to VCC or GND are granted as below.

PATENTS ISSUED:

Japanese Patent No. 3,980,066
Korean Patent No. 401,270
Taiwan Patent No. 175,413

United States Patent No. 6,323,930
Japanese Patent No. 4,226,627
United States Patent No. 6,924,868
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R61523 Pad Coordinates(No.1)

RenesasSP

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1 DUMMY1 -13320.0 -449.0 51 C12BM -9320.0 -449.0
2 DUMMYRI1 -13240.0 -449.0 52 C12BM -9240.0 -449.0
3 DUMMYR2 -13160.0 -449.0 53 C12BM -9160.0 -449.0
4 VCOM —-13080.0 -449.0 54 C12BM -9080.0 -449.0
5 VCOM —-13000.0 -449.0 55 C12BM -9000.0 -449.0
6 VCOM -12920.0 -449.0 56 VCI -8920.0 -449.0
7 VCOM -12840.0 -449.0 57 VCI -8840.0 -449.0
8 AGND -12760.0 -449.0 58 VCI -8760.0 -449.0
9 AGND -12680.0 -449.0 59 VCI -8680.0 -449.0
10 AGND -12600.0 -449.0 60 VCI —-8600.0 -449.0
11 AGND -12520.0 -449.0 61 VCI -8520.0 -449.0
12 AGND -12440.0 -449.0 62 VCI -8440.0 -449.0
13 AGND -12360.0 -449.0 63 VCI -8360.0 -449.0
14 GND -12280.0 -449.0 64 C12AM -8280.0 -449.0
15 GND -12200.0 -449.0 65 C12AM —-8200.0 -449.0
16 GND -12120.0 -449.0 66 C12AM -8120.0 -449.0
17 GND —-12040.0 -449.0 67 C12AM -8040.0 -449.0
18 GND -11960.0 -449.0 68 C12AM -7960.0 -449.0
19 GND -11880.0 -449.0 69 C12AM -7880.0 -449.0
20 DDVDHB -11800.0 -449.0 70 C12AP -7800.0 -449.0
21 DDVDHB -11720.0 -449.0 71 C12AP -7720.0 -449.0
22 DDVDHB -11640.0 -449.0 72 C12AP -7640.0 -449.0
23 DDVDHB -11560.0 -449.0 73 C12AP -7560.0 -449.0
24 DDVDHB -11480.0 -449.0 74 C12AP —-7480.0 -449.0
25 DDVDHB -11400.0 -449.0 75 C12AP —7400.0 -449.0
26 C11BP -11320.0 -449.0 76 AGND -7320.0 -449.0
27 C11BP -11240.0 -449.0 77 AGND -7240.0 -449.0
28 C11BP -11160.0 -449.0 78 AGND -7160.0 -449.0
29 C11BP -11080.0 -449.0 79 AGND —7080.0 -449.0
30 C11BP -11000.0 -449.0 80 AGND —7000.0 -449.0
31 C11BP -10920.0 -449.0 81 AGND -6920.0 -449.0
32 C11BM -10840.0 -449.0 82 C11AM -6840.0 -449.0
33 C11BM -10760.0 -449.0 83 C11AM -6760.0 -449.0
34 C11BM -10680.0 -449.0 84 C11AM -6680.0 -449.0
35 C11BM -10600.0 -449.0 85 C11AM -6600.0 -449.0
36 C11BM -10520.0 -449.0 86 C11AM -6520.0 -449.0
37 C11BM -10440.0 -449.0 87 C11AM -6440.0 -449.0
38 AGND -10360.0 -449.0 88 C11AP -6360.0 -449.0
39 AGND -10280.0 -449.0 89 C11AP -6280.0 -449.0
40 AGND -10200.0 -449.0 90 C11AP -6200.0 -449.0
41 AGND -10120.0 -449.0 91 C11AP -6120.0 -449.0
42 AGND -10040.0 -449.0 92 C11AP -6040.0 -449.0
43 AGND -9960.0 -449.0 93 C11AP -5960.0 -449.0
44 C12BP -9880.0 -449.0 94 DDVDHA -5880.0 -449.0
45 C12BP -9800.0 -449.0 95 DDVDHA -5800.0 -449.0
46 C12BP -9720.0 -449.0 96 DDVDHA -5720.0 -449.0
47 C12BP -9640.0 -449.0 97 DDVDHA -5640.0 -449.0
48 C12BP -9560.0 -449.0 98 DDVDHA -5560.0 -449.0
49 C12BP -9480.0 -449.0 99 DDVDHA -5480.0 -449.0
50 C12BM -9400.0 -449.0 100 GNDDUM -5400.0 -449.0




R61523 Pad Coordinates(No.2)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

101 GNDDUM -5320.0 -449.0 151 DSICLKPLVL -1320.0 -449.0
102 VDDTEST -5240.0 -449.0 152 DSICLKP -1240.0 -449.0
103 VREFC -5160.0 -449.0 153 DSICLKP -1160.0 -449.0
104 VREFD -5080.0 -449.0 154 DSICLKP -1080.0 -449.0
105 VREF -5000.0 -449.0 155 DPHYGNDDUM2 -1000.0 -449.0
106 TSC -4920.0 -449.0 156 DSID1N -920.0 -449.0
107 TEST2 -4840.0 -449.0 157 DSID1N —-840.0 -449.0
108 TEST4 -4760.0 -449.0 158 DSID1N -760.0 -449.0
109 GND -4680.0 -449.0 159 DSIDINLVL -680.0 -449.0
110 GND -4600.0 -449.0 160 DSID1PLVL —600.0 -449.0
111 GND -4520.0 -449.0 161 DSID1P -520.0 -449.0
112 GND -4440.0 -449.0 162 DSID1P -440.0 -449.0
113 GND -4360.0 -449.0 163 DSID1P -360.0 -449.0
114 GND -4280.0 -449.0 164 DPHYGND -280.0 -449.0
115 GND —4200.0 -449.0 165 DPHYGND -200.0 -449.0
116 GND -4120.0 -449.0 166 DPHYGND -120.0 -449.0
117 IOVCC —4040.0 -449.0 167 DPHYGND -40.0 -449.0
118 IOVCC -3960.0 -449.0 168 GND 40.0 -449.0
119 IOVCC -3880.0 -449.0 169 GND 120.0 -449.0
120 IOVCC -3800.0 -449.0 170 GND 200.0 -449.0
121 IOVCC -3720.0 -449.0 171 GND 280.0 -449.0
122 IOVCC -3640.0 -449.0 172 GND 360.0 -449.0
123 IOVCC —-3560.0 -449.0 173 GND 440.0 -449.0
124 VDD —-3480.0 -449.0 174 VGS 520.0 -449.0
125 VDD —-3400.0 -449.0 175 AGND 600.0 -449.0
126 VDD -3320.0 -449.0 176 AGND 680.0 -449.0
127 VDD -3240.0 -449.0 177 AGND 760.0 -449.0
128 VDD -3160.0 -449.0 178 AGND 840.0 -449.0
129 VDD —-3080.0 -449.0 179 AGND 920.0 -449.0
130 VDD —-3000.0 -449.0 180 AGND 1000.0 -449.0
131 VDD -2920.0 -449.0 181 AGND 1080.0 -449.0
132 VDD -2840.0 -449.0 182 AGND 1160.0 -449.0
133 VDD -2760.0 -449.0 183 VPP1 1240.0 -449.0
134 DPHYVCC -2680.0 -449.0 184 AGNDDUM 1320.0 -449.0
135 DPHYVCC -2600.0 -449.0 185 LEDPWM 1400.0 -449.0
136 DPHYVCC -2520.0 -449.0 186 TE 1480.0 -449.0
137 DPHYVCC -2440.0 -449.0 187 DB15 1560.0 -449.0
138 DSIDON -2360.0 -449.0 188 DB14 1640.0 -449.0
139 DSIDON -2280.0 -449.0 189 DB13 1720.0 -449.0
140 DSIDON -2200.0 -449.0 190 DB12 1800.0 -449.0
141 DSIDONLVL -2120.0 -449.0 191 DB11 1880.0 -449.0
142 DSIDOPLVL -2040.0 -449.0 192 DB10 1960.0 -449.0
143 DSIDOP -1960.0 -449.0 193 DB9 2040.0 -449.0
144 DSIDOP -1880.0 -449.0 194 DB8 2120.0 -449.0
145 DSIDOP -1800.0 -449.0 195 IOVCC 2200.0 -449.0
146 DPHYGNDDUMT1 -1720.0 -449.0 196 IOVCC 2280.0 -449.0
147 DSICLKN -1640.0 -449.0 197 IOVCC 2360.0 -449.0
148 DSICLKN -1560.0 -449.0 198 IOVCC 2440.0 -449.0
149 DSICLKN -1480.0 -449.0 199 IOVCC 2520.0 -449.0
150 DSICLKNLVL -1400.0 -449.0 200 IOVCC 2600.0 -449.0




R61523 Pad Coordinates (No.3) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

201 DB7 2680.0 -449.0 251 VGH 6680.0 -449.0
202 DB6 2760.0 -449.0 252 VGH 6760.0 -449.0
203 DB5 2840.0 -449.0 253 VGH 6840.0 -449.0
204 DB4 2920.0 -449.0 254 C21P 6920.0 -449.0
205 DB3 3000.0 -449.0 255 C21P 7000.0 -449.0
206 DB2 3080.0 -449.0 256 C21P 7080.0 -449.0
207 DB1 3160.0 -449.0 257 C21P 7160.0 -449.0
208 DBO 3240.0 -449.0 258 C21P 7240.0 -449.0
209 CSX 3320.0 -449.0 259 C21P 7320.0 -449.0
210 DCX 3400.0 -449.0 260 C21P 7400.0 -449.0
211 WRX 3480.0 -449.0 261 C21M 7480.0 -449.0
212 RDX 3560.0 -449.0 262 C21M 7560.0 -449.0
213 RESX 3640.0 -449.0 263 C21M 7640.0 -449.0
214 GND 3720.0 -449.0 264 C21M 7720.0 -449.0
215 GND 3800.0 -449.0 265 C21M 7800.0 -449.0
216 GND 3880.0 -449.0 266 C21M 7880.0 -449.0
217 GND 3960.0 -449.0 267 C21M 7960.0 -449.0
218 GND 4040.0 -449.0 268 C22P 8040.0 -449.0
219 GND 4120.0 -449.0 269 C22P 8120.0 -449.0
220 IMO 4200.0 -449.0 270 C22P 8200.0 -449.0
221 IM1 4280.0 -449.0 271 C22P 8280.0 -449.0
222 IM2 4360.0 -449.0 272 C22P 8360.0 -449.0
223 VMON 4440.0 -449.0 273 C22P 8440.0 -449.0
224 VMON 4520.0 -449.0 274 C22P 8520.0 -449.0
225 VREG1 4600.0 -449.0 275 C22M 8600.0 -449.0
226 VREG1 4680.0 -449.0 276 C22M 8680.0 -449.0
227 VCOMH 4760.0 -449.0 2717 C22M 8760.0 -449.0
228 VCOMH 4840.0 -449.0 278 C22M 8840.0 -449.0
229 VCOML 4920.0 -449.0 279 C22M 8920.0 -449.0
230 VCOML 5000.0 -449.0 280 C22M 9000.0 -449.0
231 VCL 5080.0 -449.0 281 C22M 9080.0 -449.0
232 VCL 5160.0 -449.0 282 C23P 9160.0 -449.0
233 VCL 5240.0 -449.0 283 C23P 9240.0 -449.0
234 VCL 5320.0 -449.0 284 C23P 9320.0 -449.0
235 Ci13M 5400.0 -449.0 285 C23P 9400.0 -449.0
236 Ci13M 5480.0 -449.0 286 C23P 9480.0 -449.0
237 Ci13M 5560.0 -449.0 287 C23P 9560.0 -449.0
238 Ci13M 5640.0 -449.0 288 C23P 9640.0 -449.0
239 C13P 5720.0 -449.0 289 C23M 9720.0 -449.0
240 C13P 5800.0 -449.0 290 C23M 9800.0 -449.0
241 C13P 5880.0 -449.0 291 C23M 9880.0 -449.0
242 C13P 5960.0 -449.0 292 C23M 9960.0 -449.0
243 AGND 6040.0 -449.0 293 C23M 10040.0 -449.0
244 AGND 6120.0 -449.0 294 C23M 10120.0 -449.0
245 AGND 6200.0 -449.0 295 C23M 10200.0 -449.0
246 AGND 6280.0 -449.0 296 C31P 10280.0 -449.0
247 AGND 6360.0 -449.0 297 C31P 10360.0 -449.0
248 VGH 6440.0 -449.0 298 C31P 10440.0 -449.0
249 VGH 6520.0 -449.0 299 C31P 10520.0 -449.0
250 VGH 6600.0 -449.0 300 C31P 10600.0 -449.0




R61523 Pad Coordinates(No.4)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

301 C31P 10680.0 -449.0 351 G30 13275.0 436.0
302 C31P 10760.0 -449.0 352 G32 13260.0 326.0
303 C31M 10840.0 -449.0 353 G34 13245.0 436.0
304 C31M 10920.0 -449.0 354 G36 13230.0 326.0
305 C31M 11000.0 -449.0 355 G38 13215.0 436.0
306 C31M 11080.0 -449.0 356 G40 13200.0 326.0
307 C31M 11160.0 -449.0 357 G42 13185.0 436.0
308 C31M 11240.0 -449.0 358 G44 13170.0 326.0
309 C31M 11320.0 -449.0 359 G46 13155.0 436.0
310 VGL 11400.0 -449.0 360 G438 13140.0 326.0
311 VGL 11480.0 -449.0 361 G50 13125.0 436.0
312 VGL 11560.0 -449.0 362 G52 13110.0 326.0
313 VGL 11640.0 -449.0 363 G54 13095.0 436.0
314 VGL 11720.0 -449.0 364 G56 13080.0 326.0
315 VGL 11800.0 -449.0 365 G58 13065.0 436.0
316 GND 11880.0 -449.0 366 G60 13050.0 326.0
317 GND 11960.0 -449.0 367 G62 13035.0 436.0
318 GND 12040.0 -449.0 368 G64 13020.0 326.0
319 GND 12120.0 -449.0 369 G66 13005.0 436.0
320 GND 12200.0 -449.0 370 G68 12990.0 326.0
321 GND 12280.0 -449.0 371 G70 12975.0 436.0
322 AGND 12360.0 -449.0 372 G72 12960.0 326.0
323 AGND 12440.0 -449.0 373 G74 12945.0 436.0
324 AGND 12520.0 -449.0 374 G76 12930.0 326.0
325 AGND 12600.0 -449.0 375 G78 12915.0 436.0
326 AGND 12680.0 -449.0 376 G80 12900.0 326.0
327 AGND 12760.0 -449.0 377 G82 12885.0 436.0
328 VCOM 12840.0 -449.0 378 G84 12870.0 326.0
329 VCOM 12920.0 -449.0 379 G86 12855.0 436.0
330 VCOM 13000.0 -449.0 380 G88 12840.0 326.0
331 VCOM 13080.0 -449.0 381 G90 12825.0 436.0
332 DUMMYR3 13160.0 -449.0 382 G92 12810.0 326.0
333 DUMMYR4 13240.0 -449.0 383 G9%4 12795.0 436.0
334 DUMMY2 13320.0 -449.0 384 G96 12780.0 326.0
335 TESTOI1 13515.0 436.0 385 G98 12765.0 436.0
336 TESTO2 13500.0 326.0 386 G100 12750.0 326.0
337 G2 13485.0 436.0 387 G102 12735.0 436.0
338 G4 13470.0 326.0 388 G104 12720.0 326.0
339 G6 13455.0 436.0 389 G106 12705.0 436.0
340 G8 13440.0 326.0 390 G108 12690.0 326.0
341 G10 13425.0 436.0 391 G110 12675.0 436.0
342 G12 13410.0 326.0 392 G112 12660.0 326.0
343 G14 13395.0 436.0 393 G114 12645.0 436.0
344 G16 13380.0 326.0 394 G116 12630.0 326.0
345 G18 13365.0 436.0 395 G118 12615.0 436.0
346 G20 13350.0 326.0 396 G120 12600.0 326.0
347 G22 13335.0 436.0 397 G122 12585.0 436.0
348 G24 13320.0 326.0 398 G124 12570.0 326.0
349 G26 13305.0 436.0 399 G126 12555.0 436.0
350 G28 13290.0 326.0 400 G128 12540.0 326.0




R61523 Pad Coordinates (No.5) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

401 G130 12525.0 436.0 451 G230 11775.0 436.0
402 G132 12510.0 326.0 452 G232 11760.0 326.0
403 G134 12495.0 436.0 453 G234 11745.0 436.0
404 G136 12480.0 326.0 454 G236 11730.0 326.0
405 G138 12465.0 436.0 455 G238 11715.0 436.0
406 G140 12450.0 326.0 456 G240 11700.0 326.0
407 G142 12435.0 436.0 457 G242 11685.0 436.0
408 G144 12420.0 326.0 458 G244 11670.0 326.0
409 G146 12405.0 436.0 459 G246 11655.0 436.0
410 G148 12390.0 326.0 460 G248 11640.0 326.0
411 G150 12375.0 436.0 461 G250 11625.0 436.0
412 G152 12360.0 326.0 462 G252 11610.0 326.0
413 G154 12345.0 436.0 463 G254 11595.0 436.0
414 G156 12330.0 326.0 464 G256 11580.0 326.0
415 G158 12315.0 436.0 465 G258 11565.0 436.0
416 G160 12300.0 326.0 466 G260 11550.0 326.0
417 G162 12285.0 436.0 467 G262 11535.0 436.0
418 G164 12270.0 326.0 468 G264 11520.0 326.0
419 G166 12255.0 436.0 469 G266 11505.0 436.0
420 G168 12240.0 326.0 470 G268 11490.0 326.0
421 G170 12225.0 436.0 471 G270 11475.0 436.0
422 G172 12210.0 326.0 472 G272 11460.0 326.0
423 G174 12195.0 436.0 473 G274 11445.0 436.0
424 G176 12180.0 326.0 474 G276 11430.0 326.0
425 G178 12165.0 436.0 475 G278 11415.0 436.0
426 G180 12150.0 326.0 476 G280 11400.0 326.0
427 G182 12135.0 436.0 477 G282 11385.0 436.0
428 G184 12120.0 326.0 478 G284 11370.0 326.0
429 G186 12105.0 436.0 479 G286 11355.0 436.0
430 G188 12090.0 326.0 480 G288 11340.0 326.0
431 G190 12075.0 436.0 481 G290 11325.0 436.0
432 G192 12060.0 326.0 482 G292 11310.0 326.0
433 G194 12045.0 436.0 483 G294 11295.0 436.0
434 G196 12030.0 326.0 484 G296 11280.0 326.0
435 G198 12015.0 436.0 485 G298 11265.0 436.0
436 G200 12000.0 326.0 486 G300 11250.0 326.0
437 G202 11985.0 436.0 487 G302 11235.0 436.0
438 G204 11970.0 326.0 488 G304 11220.0 326.0
439 G206 11955.0 436.0 489 G306 11205.0 436.0
440 G208 11940.0 326.0 490 G308 11190.0 326.0
441 G210 11925.0 436.0 491 G310 11175.0 436.0
442 G212 11910.0 326.0 492 G312 11160.0 326.0
443 G214 11895.0 436.0 493 G314 11145.0 436.0
444 G216 11880.0 326.0 494 G316 11130.0 326.0
445 G218 11865.0 436.0 495 G318 11115.0 436.0
446 G220 11850.0 326.0 496 G320 11100.0 326.0
447 G222 11835.0 436.0 497 G322 11085.0 436.0
448 G224 11820.0 326.0 498 G324 11070.0 326.0
449 G226 11805.0 436.0 499 G326 11055.0 436.0
450 G228 11790.0 326.0 500 G328 11040.0 326.0




R61523 Pad Coordinates (No.6) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

501 G330 11025.0 436.0 551 G430 10275.0 436.0
502 G332 11010.0 326.0 552 G432 10260.0 326.0
503 G334 10995.0 436.0 553 G434 10245.0 436.0
504 G336 10980.0 326.0 554 G436 10230.0 326.0
505 G338 10965.0 436.0 555 G438 10215.0 436.0
506 G340 10950.0 326.0 556 G440 10200.0 326.0
507 G342 10935.0 436.0 557 G442 10185.0 436.0
508 G344 10920.0 326.0 558 G444 10170.0 326.0
509 G346 10905.0 436.0 559 G446 10155.0 436.0
510 G348 10890.0 326.0 560 G448 10140.0 326.0
511 G350 10875.0 436.0 561 G450 10125.0 436.0
512 G352 10860.0 326.0 562 G452 10110.0 326.0
513 G354 10845.0 436.0 563 G454 10095.0 436.0
514 G356 10830.0 326.0 564 G456 10080.0 326.0
515 G358 10815.0 436.0 565 G458 10065.0 436.0
516 G360 10800.0 326.0 566 G460 10050.0 326.0
517 G362 10785.0 436.0 567 G462 10035.0 436.0
518 G364 10770.0 326.0 568 G464 10020.0 326.0
519 G366 10755.0 436.0 569 G466 10005.0 436.0
520 G368 10740.0 326.0 570 G468 9990.0 326.0
521 G370 10725.0 436.0 571 G470 9975.0 436.0
522 G372 10710.0 326.0 572 G472 9960.0 326.0
523 G374 10695.0 436.0 573 G474 9945.0 436.0
524 G376 10680.0 326.0 574 G476 9930.0 326.0
525 G378 10665.0 436.0 575 G478 9915.0 436.0
526 G380 10650.0 326.0 576 G480 9900.0 326.0
527 G382 10635.0 436.0 577 G482 9885.0 436.0
528 G384 10620.0 326.0 578 G484 9870.0 326.0
529 G386 10605.0 436.0 579 G486 9855.0 436.0
530 G388 10590.0 326.0 580 G488 9840.0 326.0
531 G390 10575.0 436.0 581 G490 9825.0 436.0
532 G392 10560.0 326.0 582 G492 9810.0 326.0
533 G394 10545.0 436.0 583 G494 9795.0 436.0
534 G396 10530.0 326.0 584 G496 9780.0 326.0
535 G398 10515.0 436.0 585 G498 9765.0 436.0
536 G400 10500.0 326.0 586 G500 9750.0 326.0
537 G402 10485.0 436.0 587 G502 9735.0 436.0
538 G404 10470.0 326.0 588 G504 9720.0 326.0
539 G406 10455.0 436.0 589 G506 9705.0 436.0
540 G408 10440.0 326.0 590 G508 9690.0 326.0
541 G410 10425.0 436.0 591 G510 9675.0 436.0
542 G412 10410.0 326.0 592 G512 9660.0 326.0
543 G414 10395.0 436.0 593 G514 9645.0 436.0
544 G416 10380.0 326.0 594 G516 9630.0 326.0
545 G418 10365.0 436.0 595 G518 9615.0 436.0
546 G420 10350.0 326.0 596 G520 9600.0 326.0
547 G422 10335.0 436.0 597 G522 9585.0 436.0
548 G424 10320.0 326.0 598 G524 9570.0 326.0
549 G426 10305.0 436.0 599 G526 9555.0 436.0
550 G428 10290.0 326.0 600 G528 9540.0 326.0




R61523 Pad Coordinates(No.7) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

601 G530 9525.0 436.0 651 G630 8775.0 436.0
602 G532 9510.0 326.0 652 G632 8760.0 326.0
603 G534 9495.0 436.0 653 G634 8745.0 436.0
604 G536 9480.0 326.0 654 G636 8730.0 326.0
605 G538 9465.0 436.0 655 G638 8715.0 436.0
606 G540 9450.0 326.0 656 G640 8700.0 326.0
607 G542 9435.0 436.0 657 TESTO3 8685.0 436.0
608 G544 9420.0 326.0 658 TESTO4 8445.0 436.0
609 G546 9405.0 436.0 659 S1080 8430.0 326.0
610 G548 9390.0 326.0 660 S1079 8415.0 436.0
611 G550 9375.0 436.0 661 S1078 8400.0 326.0
612 G552 9360.0 326.0 662 S1077 8385.0 436.0
613 G554 9345.0 436.0 663 S1076 8370.0 326.0
614 G556 9330.0 326.0 664 S1075 8355.0 436.0
615 G558 9315.0 436.0 665 S1074 8340.0 326.0
616 G560 9300.0 326.0 666 S1073 8325.0 436.0
617 G562 9285.0 436.0 667 S1072 8310.0 326.0
618 G564 9270.0 326.0 668 S1071 8295.0 436.0
619 G566 9255.0 436.0 669 S1070 8280.0 326.0
620 G568 9240.0 326.0 670 S1069 8265.0 436.0
621 G570 9225.0 436.0 671 S1068 8250.0 326.0
622 G572 9210.0 326.0 672 S1067 8235.0 436.0
623 G574 9195.0 436.0 673 S1066 8220.0 326.0
624 G576 9180.0 326.0 674 S1065 8205.0 436.0
625 G578 9165.0 436.0 675 S1064 8190.0 326.0
626 G580 9150.0 326.0 676 S1063 8175.0 436.0
627 G582 9135.0 436.0 677 S1062 8160.0 326.0
628 G584 9120.0 326.0 678 S1061 8145.0 436.0
629 G586 9105.0 436.0 679 S1060 8130.0 326.0
630 G588 9090.0 326.0 680 S1059 8115.0 436.0
631 G590 9075.0 436.0 681 S1058 8100.0 326.0
632 G592 9060.0 326.0 682 S1057 8085.0 436.0
633 G594 9045.0 436.0 683 S1056 8070.0 326.0
634 G596 9030.0 326.0 684 S1055 8055.0 436.0
635 G598 9015.0 436.0 685 S1054 8040.0 326.0
636 G600 9000.0 326.0 686 S1053 8025.0 436.0
637 G602 8985.0 436.0 687 S1052 8010.0 326.0
638 G604 8970.0 326.0 688 S1051 7995.0 436.0
639 G606 8955.0 436.0 689 S1050 7980.0 326.0
640 G608 8940.0 326.0 690 S1049 7965.0 436.0
641 G610 8925.0 436.0 691 S1048 7950.0 326.0
642 G612 8910.0 326.0 692 S1047 7935.0 436.0
643 G614 8895.0 436.0 693 S1046 7920.0 326.0
644 G616 8880.0 326.0 694 S1045 7905.0 436.0
645 G618 8865.0 436.0 695 S1044 7890.0 326.0
646 G620 8850.0 326.0 696 S1043 7875.0 436.0
647 G622 8835.0 436.0 697 S1042 7860.0 326.0
648 G624 8820.0 326.0 698 S1041 7845.0 436.0
649 G626 8805.0 436.0 699 S1040 7830.0 326.0
650 G628 8790.0 326.0 700 S1039 7815.0 436.0




R61523 Pad Coordinates (No.8) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

701 S1038 7800.0 326.0 751 S988 7050.0 326.0
702 S1037 7785.0 436.0 752 S987 7035.0 436.0
703 S1036 7770.0 326.0 753 S986 7020.0 326.0
704 S1035 7755.0 436.0 754 S985 7005.0 436.0
705 S1034 7740.0 326.0 755 S984 6990.0 326.0
706 S1033 7725.0 436.0 756 S983 6975.0 436.0
707 S1032 7710.0 326.0 757 S982 6960.0 326.0
708 S1031 7695.0 436.0 758 S981 6945.0 436.0
709 S1030 7680.0 326.0 759 S980 6930.0 326.0
710 S1029 7665.0 436.0 760 S979 6915.0 436.0
711 S1028 7650.0 326.0 761 S978 6900.0 326.0
712 S1027 7635.0 436.0 762 S9717 6885.0 436.0
713 S1026 7620.0 326.0 763 S976 6870.0 326.0
714 S1025 7605.0 436.0 764 S975 6855.0 436.0
715 S1024 7590.0 326.0 765 S974 6840.0 326.0
716 S1023 7575.0 436.0 766 S973 6825.0 436.0
717 S1022 7560.0 326.0 767 S972 6810.0 326.0
718 S1021 7545.0 436.0 768 S971 6795.0 436.0
719 S1020 7530.0 326.0 769 S970 6780.0 326.0
720 S1019 7515.0 436.0 770 S969 6765.0 436.0
721 S1018 7500.0 326.0 771 S968 6750.0 326.0
722 S1017 7485.0 436.0 772 S967 6735.0 436.0
723 S1016 7470.0 326.0 773 S966 6720.0 326.0
724 S1015 7455.0 436.0 774 S965 6705.0 436.0
725 S1014 7440.0 326.0 775 S964 6690.0 326.0
726 S1013 7425.0 436.0 776 S963 6675.0 436.0
727 S1012 7410.0 326.0 7717 S962 6660.0 326.0
728 S1011 7395.0 436.0 778 S961 6645.0 436.0
729 S1010 7380.0 326.0 779 S960 6630.0 326.0
730 S1009 7365.0 436.0 780 S959 6615.0 436.0
731 S1008 7350.0 326.0 781 S958 6600.0 326.0
732 S1007 7335.0 436.0 782 S957 6585.0 436.0
733 S1006 7320.0 326.0 783 S956 6570.0 326.0
734 S1005 7305.0 436.0 784 S955 6555.0 436.0
735 S1004 7290.0 326.0 785 S954 6540.0 326.0
736 S1003 7275.0 436.0 786 S953 6525.0 436.0
737 S1002 7260.0 326.0 787 S952 6510.0 326.0
738 S1001 7245.0 436.0 788 S951 6495.0 436.0
739 S1000 7230.0 326.0 789 S950 6480.0 326.0
740 S999 7215.0 436.0 790 S949 6465.0 436.0
741 S998 7200.0 326.0 791 S948 6450.0 326.0
742 S997 7185.0 436.0 792 S947 6435.0 436.0
743 S996 7170.0 326.0 793 S946 6420.0 326.0
744 S995 7155.0 436.0 794 S945 6405.0 436.0
745 S994 7140.0 326.0 795 S944 6390.0 326.0
746 S993 7125.0 436.0 796 S943 6375.0 436.0
747 S992 7110.0 326.0 797 S942 6360.0 326.0
748 S991 7095.0 436.0 798 S941 6345.0 436.0
749 S990 7080.0 326.0 799 S940 6330.0 326.0
750 S989 7065.0 436.0 800 S939 6315.0 436.0




R61523 Pad Coordinates (No.9) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

801 S938 6300.0 326.0 851 S888 5550.0 326.0
802 S937 6285.0 436.0 852 S887 5535.0 436.0
803 S936 6270.0 326.0 853 S886 5520.0 326.0
804 S935 6255.0 436.0 854 S885 5505.0 436.0
805 S934 6240.0 326.0 855 S884 5490.0 326.0
806 S933 6225.0 436.0 856 S883 5475.0 436.0
807 S932 6210.0 326.0 857 S882 5460.0 326.0
808 S931 6195.0 436.0 858 S881 5445.0 436.0
809 S930 6180.0 326.0 859 S880 5430.0 326.0
810 S929 6165.0 436.0 860 S879 5415.0 436.0
811 S928 6150.0 326.0 861 S878 5400.0 326.0
812 S927 6135.0 436.0 862 S871 5385.0 436.0
813 S926 6120.0 326.0 863 S876 5370.0 326.0
814 S925 6105.0 436.0 864 S875 5355.0 436.0
815 S924 6090.0 326.0 865 S874 5340.0 326.0
816 S923 6075.0 436.0 866 S873 5325.0 436.0
817 S922 6060.0 326.0 867 S872 5310.0 326.0
818 S921 6045.0 436.0 868 S871 5295.0 436.0
819 S920 6030.0 326.0 869 S870 5280.0 326.0
820 S919 6015.0 436.0 870 S869 5265.0 436.0
821 S918 6000.0 326.0 871 S868 5250.0 326.0
822 S917 5985.0 436.0 872 S867 5235.0 436.0
823 S916 5970.0 326.0 873 S866 5220.0 326.0
824 S915 5955.0 436.0 874 S865 5205.0 436.0
825 S914 5940.0 326.0 875 S864 5190.0 326.0
826 S913 5925.0 436.0 876 S863 5175.0 436.0
827 S912 5910.0 326.0 877 S862 5160.0 326.0
828 S911 5895.0 436.0 878 S861 5145.0 436.0
829 S910 5880.0 326.0 879 S860 5130.0 326.0
830 S909 5865.0 436.0 880 S859 5115.0 436.0
831 S908 5850.0 326.0 881 S858 5100.0 326.0
832 S907 5835.0 436.0 882 S857 5085.0 436.0
833 S906 5820.0 326.0 883 S856 5070.0 326.0
834 S905 5805.0 436.0 884 S855 5055.0 436.0
835 S904 5790.0 326.0 885 S854 5040.0 326.0
836 S903 5775.0 436.0 886 S853 5025.0 436.0
837 S902 5760.0 326.0 887 S852 5010.0 326.0
838 S901 5745.0 436.0 888 S851 4995.0 436.0
839 S900 5730.0 326.0 889 S850 4980.0 326.0
840 S899 5715.0 436.0 890 S849 4965.0 436.0
841 S898 5700.0 326.0 891 S848 4950.0 326.0
842 S897 5685.0 436.0 892 S8417 4935.0 436.0
843 S896 5670.0 326.0 893 S846 4920.0 326.0
844 S895 5655.0 436.0 894 S845 4905.0 436.0
845 S894 5640.0 326.0 895 S844 4890.0 326.0
846 S893 5625.0 436.0 896 S843 4875.0 436.0
847 S892 5610.0 326.0 897 S842 4860.0 326.0
848 S891 5595.0 436.0 898 S841 4845.0 436.0
849 S890 5580.0 326.0 899 S840 4830.0 326.0
850 S889 5565.0 436.0 900 S839 4815.0 436.0




R61523 Pad Coordinates(No.10) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

901 S838 4800.0 326.0 951 S788 4050.0 326.0
902 S8317 4785.0 436.0 952 S7817 4035.0 436.0
903 S836 4770.0 326.0 953 S786 4020.0 326.0
904 S835 4755.0 436.0 954 S785 4005.0 436.0
905 S834 4740.0 326.0 955 S784 3990.0 326.0
906 S833 4725.0 436.0 956 S783 3975.0 436.0
907 S832 4710.0 326.0 957 S782 3960.0 326.0
908 S831 4695.0 436.0 958 S781 3945.0 436.0
909 S830 4680.0 326.0 959 S780 3930.0 326.0
910 S829 4665.0 436.0 960 S779 3915.0 436.0
911 S828 4650.0 326.0 961 S778 3900.0 326.0
912 S827 4635.0 436.0 962 S771 3885.0 436.0
913 S826 4620.0 326.0 963 S776 3870.0 326.0
914 S825 4605.0 436.0 964 S775 3855.0 436.0
915 S824 4590.0 326.0 965 S774 3840.0 326.0
916 S823 4575.0 436.0 966 S773 3825.0 436.0
917 S822 4560.0 326.0 967 S772 3810.0 326.0
918 S821 4545.0 436.0 968 S771 3795.0 436.0
919 S820 4530.0 326.0 969 S770 3780.0 326.0
920 S819 4515.0 436.0 970 S769 3765.0 436.0
921 S818 4500.0 326.0 971 S768 3750.0 326.0
922 S817 4485.0 436.0 972 S767 3735.0 436.0
923 S816 4470.0 326.0 973 S766 3720.0 326.0
924 S815 4455.0 436.0 974 S765 3705.0 436.0
925 S814 4440.0 326.0 975 S764 3690.0 326.0
926 S813 4425.0 436.0 976 S763 3675.0 436.0
927 S812 4410.0 326.0 977 S762 3660.0 326.0
928 S811 4395.0 436.0 978 S761 3645.0 436.0
929 S810 4380.0 326.0 979 S760 3630.0 326.0
930 S809 4365.0 436.0 980 S759 3615.0 436.0
931 S808 4350.0 326.0 981 S758 3600.0 326.0
932 S807 4335.0 436.0 982 S757 3585.0 436.0
933 S806 4320.0 326.0 983 S756 3570.0 326.0
934 S805 4305.0 436.0 984 S755 3555.0 436.0
935 S804 4290.0 326.0 985 S754 3540.0 326.0
936 S803 4275.0 436.0 986 S753 3525.0 436.0
937 S802 4260.0 326.0 987 S752 3510.0 326.0
938 S801 4245.0 436.0 988 S751 3495.0 436.0
939 S800 4230.0 326.0 989 S750 3480.0 326.0
940 S799 4215.0 436.0 990 S749 3465.0 436.0
941 S798 4200.0 326.0 991 S748 3450.0 326.0
942 S797 4185.0 436.0 992 S7417 3435.0 436.0
943 S796 4170.0 326.0 993 S746 3420.0 326.0
944 S795 4155.0 436.0 994 S745 3405.0 436.0
945 S794 4140.0 326.0 995 S744 3390.0 326.0
946 S793 4125.0 436.0 996 S743 3375.0 436.0
947 S792 4110.0 326.0 997 S742 3360.0 326.0
948 S791 4095.0 436.0 998 S741 3345.0 436.0
949 S790 4080.0 326.0 999 S740 3330.0 326.0
950 S789 4065.0 436.0 1000 S739 3315.0 436.0




R61523 Pad Coordinates(No.11) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1001 S738 3300.0 326.0 1051 S688 2550.0 326.0
1002 S7317 3285.0 436.0 1052 S687 2535.0 436.0
1003 S736 3270.0 326.0 1053 S686 2520.0 326.0
1004 S735 3255.0 436.0 1054 S685 2505.0 436.0
1005 S734 3240.0 326.0 1055 S684 2490.0 326.0
1006 S733 3225.0 436.0 1056 S683 2475.0 436.0
1007 S732 3210.0 326.0 1057 S682 2460.0 326.0
1008 S731 3195.0 436.0 1058 S681 24450 436.0
1009 S730 3180.0 326.0 1059 S680 2430.0 326.0
1010 S729 3165.0 436.0 1060 S679 2415.0 436.0
1011 S728 3150.0 326.0 1061 S678 2400.0 326.0
1012 S727 3135.0 436.0 1062 S677 2385.0 436.0
1013 S726 3120.0 326.0 1063 S676 2370.0 326.0
1014 S725 3105.0 436.0 1064 S675 2355.0 436.0
1015 S724 3090.0 326.0 1065 S674 2340.0 326.0
1016 S723 3075.0 436.0 1066 S673 2325.0 436.0
1017 S722 3060.0 326.0 1067 S672 2310.0 326.0
1018 S721 3045.0 436.0 1068 S671 2295.0 436.0
1019 S720 3030.0 326.0 1069 S670 2280.0 326.0
1020 S719 3015.0 436.0 1070 S669 2265.0 436.0
1021 S718 3000.0 326.0 1071 S668 2250.0 326.0
1022 S717 2985.0 436.0 1072 S667 2235.0 436.0
1023 S716 2970.0 326.0 1073 S666 2220.0 326.0
1024 S715 2955.0 436.0 1074 S665 2205.0 436.0
1025 S714 2940.0 326.0 1075 S664 2190.0 326.0
1026 S713 2925.0 436.0 1076 S663 2175.0 436.0
1027 S712 2910.0 326.0 1077 S662 2160.0 326.0
1028 S711 2895.0 436.0 1078 S661 2145.0 436.0
1029 S710 2880.0 326.0 1079 S660 2130.0 326.0
1030 S709 2865.0 436.0 1080 S659 2115.0 436.0
1031 S708 2850.0 326.0 1081 S658 2100.0 326.0
1032 S707 2835.0 436.0 1082 S657 2085.0 436.0
1033 S706 2820.0 326.0 1083 S656 2070.0 326.0
1034 S705 2805.0 436.0 1084 S655 2055.0 436.0
1035 S704 2790.0 326.0 1085 S654 2040.0 326.0
1036 S703 2775.0 436.0 1086 S653 2025.0 436.0
1037 S702 2760.0 326.0 1087 S652 2010.0 326.0
1038 S701 2745.0 436.0 1088 S651 1995.0 436.0
1039 S700 2730.0 326.0 1089 S650 1980.0 326.0
1040 S699 2715.0 436.0 1090 S649 1965.0 436.0
1041 S698 2700.0 326.0 1091 S648 1950.0 326.0
1042 S697 2685.0 436.0 1092 S647 1935.0 436.0
1043 S696 2670.0 326.0 1093 S646 1920.0 326.0
1044 S695 2655.0 436.0 1094 S645 1905.0 436.0
1045 S694 2640.0 326.0 1095 S644 1890.0 326.0
1046 S693 2625.0 436.0 1096 S643 1875.0 436.0
1047 S692 2610.0 326.0 1097 S642 1860.0 326.0
1048 S691 2595.0 436.0 1098 S641 1845.0 436.0
1049 S690 2580.0 326.0 1099 S640 1830.0 326.0
1050 S689 2565.0 436.0 1100 S639 1815.0 436.0




R61523 Pad Coordinates(No.12) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1101 S638 1800.0 326.0 1151 S588 1050.0 326.0
1102 S637 1785.0 436.0 1152 S587 1035.0 436.0
1103 S636 1770.0 326.0 1153 S586 1020.0 326.0
1104 S635 1755.0 436.0 1154 S585 1005.0 436.0
1105 S634 1740.0 326.0 1155 S584 990.0 326.0
1106 S633 1725.0 436.0 1156 S583 975.0 436.0
1107 S632 1710.0 326.0 1157 S582 960.0 326.0
1108 S631 1695.0 436.0 1158 S581 945.0 436.0
1109 S630 1680.0 326.0 1159 S580 930.0 326.0
1110 S629 1665.0 436.0 1160 S579 915.0 436.0
1111 S628 1650.0 326.0 1161 S578 900.0 326.0
1112 S627 1635.0 436.0 1162 S5717 885.0 436.0
1113 S626 1620.0 326.0 1163 S576 870.0 326.0
1114 S625 1605.0 436.0 1164 S575 855.0 436.0
1115 S624 1590.0 326.0 1165 S574 840.0 326.0
1116 S623 1575.0 436.0 1166 S573 825.0 436.0
1117 S622 1560.0 326.0 1167 S572 810.0 326.0
1118 S621 1545.0 436.0 1168 S571 795.0 436.0
1119 S620 1530.0 326.0 1169 S570 780.0 326.0
1120 S619 1515.0 436.0 1170 S569 765.0 436.0
1121 S618 1500.0 326.0 1171 S568 750.0 326.0
1122 S617 1485.0 436.0 1172 S567 735.0 436.0
1123 S616 1470.0 326.0 1173 S566 720.0 326.0
1124 S615 1455.0 436.0 1174 S565 705.0 436.0
1125 S614 1440.0 326.0 1175 S564 690.0 326.0
1126 S613 1425.0 436.0 1176 S563 675.0 436.0
1127 S612 1410.0 326.0 1177 S562 660.0 326.0
1128 S611 1395.0 436.0 1178 S561 645.0 436.0
1129 S610 1380.0 326.0 1179 S560 630.0 326.0
1130 S609 1365.0 436.0 1180 S559 615.0 436.0
1131 S608 1350.0 326.0 1181 S558 600.0 326.0
1132 S607 1335.0 436.0 1182 S557 585.0 436.0
1133 S606 1320.0 326.0 1183 S556 570.0 326.0
1134 S605 1305.0 436.0 1184 S555 555.0 436.0
1135 S604 1290.0 326.0 1185 S554 540.0 326.0
1136 S603 1275.0 436.0 1186 S553 525.0 436.0
1137 S602 1260.0 326.0 1187 S552 510.0 326.0
1138 S601 1245.0 436.0 1188 S551 495.0 436.0
1139 S600 1230.0 326.0 1189 S550 480.0 326.0
1140 S599 1215.0 436.0 1190 S549 465.0 436.0
1141 S598 1200.0 326.0 1191 S548 450.0 326.0
1142 S597 1185.0 436.0 1192 S547 435.0 436.0
1143 S596 1170.0 326.0 1193 S546 420.0 326.0
1144 S595 1155.0 436.0 1194 S545 405.0 436.0
1145 S594 1140.0 326.0 1195 S544 390.0 326.0
1146 S593 1125.0 436.0 1196 S543 375.0 436.0
1147 S592 1110.0 326.0 1197 S542 360.0 326.0
1148 S591 1095.0 436.0 1198 S541 345.0 436.0
1149 S590 1080.0 326.0 1199 TESTOS 330.0 326.0
1150 S589 1065.0 436.0 1200 TESTO6 -330.0 326.0




R61523 Pad Coordinates(No.13)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1201 S540 -345.0 436.0 1251 S490 -1095.0 436.0
1202 S539 -360.0 326.0 1252 S489 -1110.0 326.0
1203 S538 -375.0 436.0 1253 S488 -1125.0 436.0
1204 S537 -390.0 326.0 1254 S487 -1140.0 326.0
1205 S536 -405.0 436.0 1255 S486 -1155.0 436.0
1206 S535 -420.0 326.0 1256 S485 -1170.0 326.0
1207 S534 -435.0 436.0 1257 S484 -1185.0 436.0
1208 S533 -450.0 326.0 1258 S483 -1200.0 326.0
1209 S532 -465.0 436.0 1259 S482 -1215.0 436.0
1210 S531 -480.0 326.0 1260 S481 -1230.0 326.0
1211 S530 -495.0 436.0 1261 S480 -1245.0 436.0
1212 S529 -510.0 326.0 1262 S479 -1260.0 326.0
1213 S528 -525.0 436.0 1263 S478 -1275.0 436.0
1214 S527 -540.0 326.0 1264 S471 -1290.0 326.0
1215 S526 -555.0 436.0 1265 S476 -1305.0 436.0
1216 S525 -570.0 326.0 1266 S475 -1320.0 326.0
1217 S524 -585.0 436.0 1267 S474 -1335.0 436.0
1218 S523 -600.0 326.0 1268 S473 -1350.0 326.0
1219 S522 -615.0 436.0 1269 S472 -1365.0 436.0
1220 S521 -630.0 326.0 1270 S471 -1380.0 326.0
1221 S520 -645.0 436.0 1271 S470 -1395.0 436.0
1222 S519 -660.0 326.0 1272 S469 -1410.0 326.0
1223 S518 -675.0 436.0 1273 S468 -1425.0 436.0
1224 S517 -690.0 326.0 1274 S467 -1440.0 326.0
1225 S516 -705.0 436.0 1275 S466 —-1455.0 436.0
1226 S515 -720.0 326.0 1276 S465 -1470.0 326.0
1227 S514 -735.0 436.0 1277 S464 -1485.0 436.0
1228 S513 -750.0 326.0 1278 S463 -1500.0 326.0
1229 S512 -765.0 436.0 1279 S462 -1515.0 436.0
1230 S511 -780.0 326.0 1280 S461 -1530.0 326.0
1231 S510 -795.0 436.0 1281 S460 -1545.0 436.0
1232 S509 -810.0 326.0 1282 S459 -1560.0 326.0
1233 S508 -825.0 436.0 1283 S458 -1575.0 436.0
1234 S507 -840.0 326.0 1284 S457 -1590.0 326.0
1235 S506 -855.0 436.0 1285 S456 -1605.0 436.0
1236 S505 -870.0 326.0 1286 S455 -1620.0 326.0
1237 S504 -885.0 436.0 1287 S454 -1635.0 436.0
1238 S503 -900.0 326.0 1288 S453 -1650.0 326.0
1239 S502 -915.0 436.0 1289 S452 -1665.0 436.0
1240 S501 -930.0 326.0 1290 S451 -1680.0 326.0
1241 S500 -945.0 436.0 1291 S450 -1695.0 436.0
1242 S499 -960.0 326.0 1292 S449 -1710.0 326.0
1243 S498 -975.0 436.0 1293 S448 -1725.0 436.0
1244 S497 -990.0 326.0 1294 S447 -1740.0 326.0
1245 S496 -1005.0 436.0 1295 S446 -1755.0 436.0
1246 S495 -1020.0 326.0 1296 S445 -1770.0 326.0
1247 S494 -1035.0 436.0 1297 S444 -1785.0 436.0
1248 S493 -1050.0 326.0 1298 S443 -1800.0 326.0
1249 S492 -1065.0 436.0 1299 S442 -1815.0 436.0
1250 S491 -1080.0 326.0 1300 S441 -1830.0 326.0




R61523 Pad Coordinates(No.14)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1301 S440 -1845.0 436.0 1351 S390 -2595.0 436.0
1302 S439 -1860.0 326.0 1352 S389 -2610.0 326.0
1303 S438 -1875.0 436.0 1353 S388 -2625.0 436.0
1304 S4317 -1890.0 326.0 1354 S387 -2640.0 326.0
1305 S436 -1905.0 436.0 1355 S386 -2655.0 436.0
1306 S435 -1920.0 326.0 1356 S385 -2670.0 326.0
1307 S434 -1935.0 436.0 1357 S384 -2685.0 436.0
1308 S433 -1950.0 326.0 1358 S383 -2700.0 326.0
1309 S432 -1965.0 436.0 1359 S382 -2715.0 436.0
1310 S431 -1980.0 326.0 1360 S381 -2730.0 326.0
1311 S430 -1995.0 436.0 1361 S380 -2745.0 436.0
1312 S429 -2010.0 326.0 1362 S379 -2760.0 326.0
1313 S428 -2025.0 436.0 1363 S378 -2775.0 436.0
1314 S427 -2040.0 326.0 1364 S371 -2790.0 326.0
1315 S426 —-2055.0 436.0 1365 S376 -2805.0 436.0
1316 S425 -2070.0 326.0 1366 S375 -2820.0 326.0
1317 S424 -2085.0 436.0 1367 S374 -2835.0 436.0
1318 S423 -2100.0 326.0 1368 S373 -2850.0 326.0
1319 S422 -2115.0 436.0 1369 S372 -2865.0 436.0
1320 S421 -2130.0 326.0 1370 S371 -2880.0 326.0
1321 S420 -2145.0 436.0 1371 S370 -2895.0 436.0
1322 S419 -2160.0 326.0 1372 S369 -2910.0 326.0
1323 S418 -2175.0 436.0 1373 S368 -2925.0 436.0
1324 S417 -2190.0 326.0 1374 S367 -2940.0 326.0
1325 S416 -2205.0 436.0 1375 S366 -2955.0 436.0
1326 S415 -2220.0 326.0 1376 S365 -2970.0 326.0
1327 S414 -2235.0 436.0 1377 S364 -2985.0 436.0
1328 S413 -2250.0 326.0 1378 S363 -3000.0 326.0
1329 S412 -2265.0 436.0 1379 S362 -3015.0 436.0
1330 S411 -2280.0 326.0 1380 S361 -3030.0 326.0
1331 S410 -2295.0 436.0 1381 S360 -3045.0 436.0
1332 S409 -2310.0 326.0 1382 S359 -3060.0 326.0
1333 S408 -2325.0 436.0 1383 S358 -3075.0 436.0
1334 S407 -2340.0 326.0 1384 S357 -3090.0 326.0
1335 S406 -2355.0 436.0 1385 S356 -3105.0 436.0
1336 S405 -2370.0 326.0 1386 S355 -3120.0 326.0
1337 S404 -2385.0 436.0 1387 S354 -3135.0 436.0
1338 S403 —-2400.0 326.0 1388 S353 -3150.0 326.0
1339 S402 -2415.0 436.0 1389 S352 -3165.0 436.0
1340 S401 -2430.0 326.0 1390 S351 -3180.0 326.0
1341 S400 —-2445.0 436.0 1391 S350 -3195.0 436.0
1342 S399 -2460.0 326.0 1392 S349 -3210.0 326.0
1343 S398 -2475.0 436.0 1393 S348 -3225.0 436.0
1344 S397 -2490.0 326.0 1394 S347 -3240.0 326.0
1345 S396 -2505.0 436.0 1395 S346 -3255.0 436.0
1346 S395 -2520.0 326.0 1396 S345 -3270.0 326.0
1347 S394 -2535.0 436.0 1397 S344 -3285.0 436.0
1348 S393 -2550.0 326.0 1398 S343 -3300.0 326.0
1349 S392 -2565.0 436.0 1399 S342 -3315.0 436.0
1350 S391 -2580.0 326.0 1400 S341 -3330.0 326.0




R61523 Pad Coordinates(No.15) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1401 S340 -3345.0 436.0 1451 S290 -4095.0 436.0
1402 S339 -3360.0 326.0 1452 S289 -4110.0 326.0
1403 S338 -3375.0 436.0 1453 S288 -4125.0 436.0
1404 S337 -3390.0 326.0 1454 S287 -4140.0 326.0
1405 S336 -3405.0 436.0 1455 S286 -4155.0 436.0
1406 S335 -3420.0 326.0 1456 S285 -4170.0 326.0
1407 S334 -3435.0 436.0 1457 S284 -4185.0 436.0
1408 S333 -3450.0 326.0 1458 S283 -4200.0 326.0
1409 S332 -3465.0 436.0 1459 S282 -4215.0 436.0
1410 S331 -3480.0 326.0 1460 S281 -4230.0 326.0
1411 S330 -3495.0 436.0 1461 S280 -4245.0 436.0
1412 S329 -3510.0 326.0 1462 S279 -4260.0 326.0
1413 S328 -3525.0 436.0 1463 S278 -4275.0 436.0
1414 S327 -3540.0 326.0 1464 S271 -4290.0 326.0
1415 S326 —-3555.0 436.0 1465 S276 -4305.0 436.0
1416 S325 -3570.0 326.0 1466 S275 -4320.0 326.0
1417 S324 -3585.0 436.0 1467 S274 -4335.0 436.0
1418 S323 -3600.0 326.0 1468 S273 -4350.0 326.0
1419 S322 -3615.0 436.0 1469 S272 -4365.0 436.0
1420 S321 -3630.0 326.0 1470 S271 -4380.0 326.0
1421 S320 -3645.0 436.0 1471 S270 -4395.0 436.0
1422 S319 -3660.0 326.0 1472 S269 -4410.0 326.0
1423 S318 -3675.0 436.0 1473 S268 -4425.0 436.0
1424 S317 -3690.0 326.0 1474 S267 -4440.0 326.0
1425 S316 -3705.0 436.0 1475 S266 -4455.0 436.0
1426 S315 -3720.0 326.0 1476 S265 -4470.0 326.0
1427 S314 -3735.0 436.0 1477 S264 -4485.0 436.0
1428 S313 -3750.0 326.0 1478 S263 -4500.0 326.0
1429 S312 -3765.0 436.0 1479 S262 -4515.0 436.0
1430 S311 -3780.0 326.0 1480 S261 -4530.0 326.0
1431 S310 -3795.0 436.0 1481 S260 -4545.0 436.0
1432 S309 -3810.0 326.0 1482 S259 -4560.0 326.0
1433 S308 -3825.0 436.0 1483 S258 -4575.0 436.0
1434 S307 -3840.0 326.0 1484 S257 -4590.0 326.0
1435 S306 -3855.0 436.0 1485 S256 -4605.0 436.0
1436 S305 -3870.0 326.0 1486 S255 -4620.0 326.0
1437 S304 -3885.0 436.0 1487 S254 -4635.0 436.0
1438 S303 -3900.0 326.0 1488 S253 -4650.0 326.0
1439 S302 -3915.0 436.0 1489 S252 -4665.0 436.0
1440 S301 -3930.0 326.0 1490 S251 -4680.0 326.0
1441 S300 -3945.0 436.0 1491 S250 -4695.0 436.0
1442 S299 -3960.0 326.0 1492 S249 -4710.0 326.0
1443 S298 -3975.0 436.0 1493 S248 -4725.0 436.0
1444 S297 -3990.0 326.0 1494 S247 -4740.0 326.0
1445 S296 -4005.0 436.0 1495 S246 -4755.0 436.0
1446 S295 -4020.0 326.0 1496 S245 -4770.0 326.0
1447 S294 -4035.0 436.0 1497 S244 -4785.0 436.0
1448 S293 -4050.0 326.0 1498 S243 -4800.0 326.0
1449 S292 -4065.0 436.0 1499 S242 -4815.0 436.0
1450 S291 -4080.0 326.0 1500 S241 -4830.0 326.0




R61523 Pad Coordinates(No.16) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1501 S240 -4845.0 436.0 1551 S190 -5595.0 436.0
1502 S239 -4860.0 326.0 1552 S189 -5610.0 326.0
1503 S238 -4875.0 436.0 1553 S188 -5625.0 436.0
1504 S2317 -4890.0 326.0 1554 S187 -5640.0 326.0
1505 S236 -4905.0 436.0 1555 S186 -5655.0 436.0
1506 S235 -4920.0 326.0 1556 S185 -5670.0 326.0
1507 S234 -4935.0 436.0 1557 S184 -5685.0 436.0
1508 S233 -4950.0 326.0 1558 S183 -5700.0 326.0
1509 S232 -4965.0 436.0 1559 S182 -5715.0 436.0
1510 S231 -4980.0 326.0 1560 S181 -5730.0 326.0
1511 S230 -4995.0 436.0 1561 S180 -5745.0 436.0
1512 S229 -5010.0 326.0 1562 S179 -5760.0 326.0
1513 S228 -5025.0 436.0 1563 S178 -5775.0 436.0
1514 S227 -5040.0 326.0 1564 S1717 -5790.0 326.0
1515 S226 -5055.0 436.0 1565 S176 -5805.0 436.0
1516 S225 -5070.0 326.0 1566 S175 -5820.0 326.0
1517 S224 -5085.0 436.0 1567 S174 -5835.0 436.0
1518 S223 -5100.0 326.0 1568 S173 -5850.0 326.0
1519 S222 -5115.0 436.0 1569 S172 -5865.0 436.0
1520 S221 -5130.0 326.0 1570 S171 -5880.0 326.0
1521 S220 -5145.0 436.0 1571 S170 -5895.0 436.0
1522 S219 -5160.0 326.0 1572 S169 -5910.0 326.0
1523 S218 -5175.0 436.0 1573 S168 -5925.0 436.0
1524 S217 -5190.0 326.0 1574 S167 -5940.0 326.0
1525 S216 -5205.0 436.0 1575 S166 -5955.0 436.0
1526 S215 -5220.0 326.0 1576 S165 -5970.0 326.0
1527 S214 -5235.0 436.0 1577 S164 -5985.0 436.0
1528 S213 -5250.0 326.0 1578 S163 -6000.0 326.0
1529 S212 -5265.0 436.0 1579 S162 -6015.0 436.0
1530 S211 -5280.0 326.0 1580 S161 -6030.0 326.0
1531 S210 -5295.0 436.0 1581 S160 -6045.0 436.0
1532 S209 -5310.0 326.0 1582 S159 -6060.0 326.0
1533 S208 -5325.0 436.0 1583 S158 -6075.0 436.0
1534 S207 -5340.0 326.0 1584 S157 -6090.0 326.0
1535 S206 -5355.0 436.0 1585 S156 -6105.0 436.0
1536 S205 -5370.0 326.0 1586 S155 -6120.0 326.0
1537 S204 -5385.0 436.0 1587 S154 -6135.0 436.0
1538 S203 -5400.0 326.0 1588 S153 -6150.0 326.0
1539 S202 -5415.0 436.0 1589 S152 -6165.0 436.0
1540 S201 -5430.0 326.0 1590 S151 -6180.0 326.0
1541 S200 -5445.0 436.0 1591 S150 -6195.0 436.0
1542 S199 -5460.0 326.0 1592 S149 -6210.0 326.0
1543 S198 -5475.0 436.0 1593 S148 -6225.0 436.0
1544 S197 -5490.0 326.0 1594 S147 -6240.0 326.0
1545 S196 -5505.0 436.0 1595 S146 -6255.0 436.0
1546 S195 -5520.0 326.0 1596 S145 -6270.0 326.0
1547 S194 -5535.0 436.0 1597 S144 -6285.0 436.0
1548 S193 -5550.0 326.0 1598 S143 -6300.0 326.0
1549 S192 -5565.0 436.0 1599 S142 -6315.0 436.0
1550 S191 -5580.0 326.0 1600 S141 -6330.0 326.0




R61523 Pad Coordinates(No.17) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1601 S140 -6345.0 436.0 1651 S90 -7095.0 436.0
1602 S139 -6360.0 326.0 1652 S89 -7110.0 326.0
1603 S138 -6375.0 436.0 1653 S88 -7125.0 436.0
1604 S137 -6390.0 326.0 1654 S87 -7140.0 326.0
1605 S136 -6405.0 436.0 1655 S86 -7155.0 436.0
1606 S135 -6420.0 326.0 1656 S85 -7170.0 326.0
1607 S134 -6435.0 436.0 1657 S84 -7185.0 436.0
1608 S133 -6450.0 326.0 1658 S83 —7200.0 326.0
1609 S132 -6465.0 436.0 1659 S82 -7215.0 436.0
1610 S131 -6480.0 326.0 1660 S81 -7230.0 326.0
1611 S130 -6495.0 436.0 1661 S80 —-7245.0 436.0
1612 S129 -6510.0 326.0 1662 S79 -7260.0 326.0
1613 S128 -6525.0 436.0 1663 S78 -7275.0 436.0
1614 S127 -6540.0 326.0 1664 S77 -7290.0 326.0
1615 S126 -6555.0 436.0 1665 S76 -7305.0 436.0
1616 S125 -6570.0 326.0 1666 S75 -7320.0 326.0
1617 S124 -6585.0 436.0 1667 S74 -7335.0 436.0
1618 S123 -6600.0 326.0 1668 S73 -7350.0 326.0
1619 S122 -6615.0 436.0 1669 S72 -7365.0 436.0
1620 S121 -6630.0 326.0 1670 S71 -7380.0 326.0
1621 S120 -6645.0 436.0 1671 S70 -7395.0 436.0
1622 S119 -6660.0 326.0 1672 S69 -7410.0 326.0
1623 S118 -6675.0 436.0 1673 S68 —-7425.0 436.0
1624 Si17 -6690.0 326.0 1674 S67 -7440.0 326.0
1625 S116 -6705.0 436.0 1675 S66 —7455.0 436.0
1626 S115 -6720.0 326.0 1676 S65 -7470.0 326.0
1627 S114 -6735.0 436.0 1677 S64 —7485.0 436.0
1628 S113 -6750.0 326.0 1678 S63 -7500.0 326.0
1629 S112 -6765.0 436.0 1679 S62 -7515.0 436.0
1630 Sii1 -6780.0 326.0 1680 S61 -7530.0 326.0
1631 S110 -6795.0 436.0 1681 S60 -7545.0 436.0
1632 S109 -6810.0 326.0 1682 S59 -7560.0 326.0
1633 S108 -6825.0 436.0 1683 S58 -7575.0 436.0
1634 S107 -6840.0 326.0 1684 S57 -7590.0 326.0
1635 S106 -6855.0 436.0 1685 S56 -7605.0 436.0
1636 S105 -6870.0 326.0 1686 S55 -7620.0 326.0
1637 S104 -6885.0 436.0 1687 S54 -7635.0 436.0
1638 S103 -6900.0 326.0 1688 S53 -7650.0 326.0
1639 S102 -6915.0 436.0 1689 S52 -7665.0 436.0
1640 S101 -6930.0 326.0 1690 S51 -7680.0 326.0
1641 S100 -6945.0 436.0 1691 S50 -7695.0 436.0
1642 S99 -6960.0 326.0 1692 S49 -7710.0 326.0
1643 S98 -6975.0 436.0 1693 S48 -7725.0 436.0
1644 S97 -6990.0 326.0 1694 S47 -7740.0 326.0
1645 S96 —7005.0 436.0 1695 S46 —-71755.0 436.0
1646 S95 -7020.0 326.0 1696 S45 -7770.0 326.0
1647 S94 -7035.0 436.0 1697 S44 -71785.0 436.0
1648 S93 -7050.0 326.0 1698 S43 -7800.0 326.0
1649 S92 -7065.0 436.0 1699 S42 -7815.0 436.0
1650 Sa1 —7080.0 326.0 1700 S41 -7830.0 326.0




R61523 Pad Coordinates(No.18) 2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1701 S40 —-7845.0 436.0 1751 G623 -8820.0 326.0
1702 S39 -7860.0 326.0 1752 G621 -8835.0 436.0
1703 S38 -7875.0 436.0 1753 G619 —-8850.0 326.0
1704 S37 -7890.0 326.0 1754 G617 -8865.0 436.0
1705 S36 —7905.0 436.0 1755 G615 —-8880.0 326.0
1706 S35 -7920.0 326.0 1756 G613 -8895.0 436.0
1707 S34 -7935.0 436.0 1757 G611 -8910.0 326.0
1708 S33 -7950.0 326.0 1758 G609 -8925.0 436.0
1709 S32 -7965.0 436.0 1759 G607 -8940.0 326.0
1710 S31 -7980.0 326.0 1760 G605 —-8955.0 436.0
1711 S30 -7995.0 436.0 1761 G603 -8970.0 326.0
1712 S29 -8010.0 326.0 1762 G601 —-8985.0 436.0
1713 S28 -8025.0 436.0 1763 G599 -9000.0 326.0
1714 S27 -8040.0 326.0 1764 G597 -9015.0 436.0
1715 S26 -8055.0 436.0 1765 G595 -9030.0 326.0
1716 S25 -8070.0 326.0 1766 G593 -9045.0 436.0
1717 S24 -8085.0 436.0 1767 G591 -9060.0 326.0
1718 S23 -8100.0 326.0 1768 G589 -9075.0 436.0
1719 S22 -8115.0 436.0 1769 G587 -9090.0 326.0
1720 S21 -8130.0 326.0 1770 G585 -9105.0 436.0
1721 S20 -8145.0 436.0 1771 G583 -9120.0 326.0
1722 S19 -8160.0 326.0 1772 G581 -9135.0 436.0
1723 S18 -8175.0 436.0 1773 G579 -9150.0 326.0
1724 S17 -8190.0 326.0 1774 G577 -9165.0 436.0
1725 S16 —-8205.0 436.0 1775 G575 -9180.0 326.0
1726 S15 -8220.0 326.0 1776 G573 -9195.0 436.0
1727 Si4 -8235.0 436.0 1777 G571 -9210.0 326.0
1728 S13 -8250.0 326.0 1778 G569 -9225.0 436.0
1729 S12 -8265.0 436.0 1779 G567 -9240.0 326.0
1730 Sii -8280.0 326.0 1780 G565 -9255.0 436.0
1731 S10 -8295.0 436.0 1781 G563 -9270.0 326.0
1732 S9 -8310.0 326.0 1782 G561 -9285.0 436.0
1733 S8 -8325.0 436.0 1783 G559 -9300.0 326.0
1734 S7 -8340.0 326.0 1784 G557 -9315.0 436.0
1735 S6 —-8355.0 436.0 1785 G555 -9330.0 326.0
1736 S5 -8370.0 326.0 1786 G553 -9345.0 436.0
1737 S4 -8385.0 436.0 1787 G551 -9360.0 326.0
1738 S3 -8400.0 326.0 1788 G549 -9375.0 436.0
1739 S2 -8415.0 436.0 1789 G547 -9390.0 326.0
1740 St -8430.0 326.0 1790 G545 -9405.0 436.0
1741 TESTO7 -8445.0 436.0 1791 G543 -9420.0 326.0
1742 TESTO8 -8685.0 436.0 1792 G541 -9435.0 436.0
1743 G639 —-8700.0 326.0 1793 G539 -9450.0 326.0
1744 G637 -8715.0 436.0 1794 G537 -9465.0 436.0
1745 G635 -8730.0 326.0 1795 G535 -9480.0 326.0
1746 G633 -8745.0 436.0 1796 G533 -9495.0 436.0
1747 G631 -8760.0 326.0 1797 G531 -9510.0 326.0
1748 G629 -8775.0 436.0 1798 G529 -9525.0 436.0
1749 G627 -8790.0 326.0 1799 G527 -9540.0 326.0
1750 G625 —-8805.0 436.0 1800 G525 -9555.0 436.0




R61523 Pad Coordinates(No.19)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1801 G523 -9570.0 326.0 1851 G423 -10320.0 326.0
1802 G521 -9585.0 436.0 1852 G421 -10335.0 436.0
1803 G519 -9600.0 326.0 1853 G419 -10350.0 326.0
1804 G517 -9615.0 436.0 1854 G417 -10365.0 436.0
1805 G515 -9630.0 326.0 1855 G415 -10380.0 326.0
1806 G513 -9645.0 436.0 1856 G413 -10395.0 436.0
1807 G511 -9660.0 326.0 1857 G411 -10410.0 326.0
1808 G509 -9675.0 436.0 1858 G409 -10425.0 436.0
1809 G507 -9690.0 326.0 1859 G407 -10440.0 326.0
1810 G505 -9705.0 436.0 1860 G405 -10455.0 436.0
1811 G503 -9720.0 326.0 1861 G403 -10470.0 326.0
1812 G501 -9735.0 436.0 1862 G401 -10485.0 436.0
1813 G499 -9750.0 326.0 1863 G399 -10500.0 326.0
1814 G497 -9765.0 436.0 1864 G397 -10515.0 436.0
1815 G495 -9780.0 326.0 1865 G395 -10530.0 326.0
1816 G493 -9795.0 436.0 1866 G393 -10545.0 436.0
1817 G491 -9810.0 326.0 1867 G391 -10560.0 326.0
1818 G489 -9825.0 436.0 1868 G389 -10575.0 436.0
1819 G487 -9840.0 326.0 1869 G387 -10590.0 326.0
1820 G485 -9855.0 436.0 1870 G385 -10605.0 436.0
1821 G483 -9870.0 326.0 1871 G383 -10620.0 326.0
1822 G481 -9885.0 436.0 1872 G381 -10635.0 436.0
1823 G479 -9900.0 326.0 1873 G379 -10650.0 326.0
1824 G477 -9915.0 436.0 1874 G377 -10665.0 436.0
1825 G475 -9930.0 326.0 1875 G375 -10680.0 326.0
1826 G473 -9945.0 436.0 1876 G373 -10695.0 436.0
1827 G471 -9960.0 326.0 1877 G371 -10710.0 326.0
1828 G469 -9975.0 436.0 1878 G369 -10725.0 436.0
1829 G467 -9990.0 326.0 1879 G367 -10740.0 326.0
1830 G465 -10005.0 436.0 1880 G365 -10755.0 436.0
1831 G463 -10020.0 326.0 1881 G363 -10770.0 326.0
1832 G461 -10035.0 436.0 1882 G361 -10785.0 436.0
1833 G459 -10050.0 326.0 1883 G359 -10800.0 326.0
1834 G457 -10065.0 436.0 1884 G357 -10815.0 436.0
1835 G455 -10080.0 326.0 1885 G355 -10830.0 326.0
1836 G453 -10095.0 436.0 1886 G353 -10845.0 436.0
1837 G451 -10110.0 326.0 1887 G351 -10860.0 326.0
1838 G449 -10125.0 436.0 1888 G349 -10875.0 436.0
1839 G447 -10140.0 326.0 1889 G347 -10890.0 326.0
1840 G445 -10155.0 436.0 1890 G345 -10905.0 436.0
1841 G443 -10170.0 326.0 1891 G343 -10920.0 326.0
1842 G441 -10185.0 436.0 1892 G341 -10935.0 436.0
1843 G439 -10200.0 326.0 1893 G339 -10950.0 326.0
1844 G437 -10215.0 436.0 1894 G337 -10965.0 436.0
1845 G435 -10230.0 326.0 1895 G335 -10980.0 326.0
1846 G433 -10245.0 436.0 1896 G333 -10995.0 436.0
1847 G431 -10260.0 326.0 1897 G331 -11010.0 326.0
1848 G429 -10275.0 436.0 1898 G329 -11025.0 436.0
1849 G427 -10290.0 326.0 1899 G327 -11040.0 326.0
1850 G425 -10305.0 436.0 1900 G325 -11055.0 436.0




R61523 Pad Coordinates(No.20)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

1901 G323 -11070.0 326.0 1951 G223 -11820.0 326.0
1902 G321 -11085.0 436.0 1952 G221 -11835.0 436.0
1903 G319 -11100.0 326.0 1953 G219 -11850.0 326.0
1904 G317 -11115.0 436.0 1954 G217 -11865.0 436.0
1905 G315 -11130.0 326.0 1955 G215 -11880.0 326.0
1906 G313 -11145.0 436.0 1956 G213 -11895.0 436.0
1907 G311 -11160.0 326.0 1957 G211 -11910.0 326.0
1908 G309 -11175.0 436.0 1958 G209 -11925.0 436.0
1909 G307 -11190.0 326.0 1959 G207 -11940.0 326.0
1910 G305 -11205.0 436.0 1960 G205 -11955.0 436.0
1911 G303 -11220.0 326.0 1961 G203 -11970.0 326.0
1912 G301 -11235.0 436.0 1962 G201 -11985.0 436.0
1913 G299 -11250.0 326.0 1963 G199 —-12000.0 326.0
1914 G297 -11265.0 436.0 1964 G197 -12015.0 436.0
1915 G295 -11280.0 326.0 1965 G195 -12030.0 326.0
1916 G293 -11295.0 436.0 1966 G193 -12045.0 436.0
1917 G291 -11310.0 326.0 1967 G191 -12060.0 326.0
1918 G289 -11325.0 436.0 1968 G189 -12075.0 436.0
1919 G287 -11340.0 326.0 1969 G187 —-12090.0 326.0
1920 G285 -11355.0 436.0 1970 G185 -12105.0 436.0
1921 G283 -11370.0 326.0 1971 G183 -12120.0 326.0
1922 G281 -11385.0 436.0 1972 G181 -12135.0 436.0
1923 G279 -11400.0 326.0 1973 G179 -12150.0 326.0
1924 G277 -11415.0 436.0 1974 G177 -12165.0 436.0
1925 G275 -11430.0 326.0 1975 G175 -12180.0 326.0
1926 G273 -11445.0 436.0 1976 G173 -12195.0 436.0
1927 G271 -11460.0 326.0 1977 G171 -12210.0 326.0
1928 G269 -11475.0 436.0 1978 G169 -12225.0 436.0
1929 G267 -11490.0 326.0 1979 G167 -12240.0 326.0
1930 G265 -11505.0 436.0 1980 G165 -12255.0 436.0
1931 G263 -11520.0 326.0 1981 G163 -12270.0 326.0
1932 G261 -11535.0 436.0 1982 G161 -12285.0 436.0
1933 G259 -11550.0 326.0 1983 G159 -12300.0 326.0
1934 G257 -11565.0 436.0 1984 G157 -12315.0 436.0
1935 G255 -11580.0 326.0 1985 G155 -12330.0 326.0
1936 G253 -11595.0 436.0 1986 G153 -12345.0 436.0
1937 G251 -11610.0 326.0 1987 G151 -12360.0 326.0
1938 G249 -11625.0 436.0 1988 G149 -12375.0 436.0
1939 G247 -11640.0 326.0 1989 G147 -12390.0 326.0
1940 G245 -11655.0 436.0 1990 G145 -12405.0 436.0
1941 G243 -11670.0 326.0 1991 G143 -12420.0 326.0
1942 G241 -11685.0 436.0 1992 G141 -12435.0 436.0
1943 G239 -11700.0 326.0 1993 G139 -12450.0 326.0
1944 G237 -11715.0 436.0 1994 G137 -12465.0 436.0
1945 G235 -11730.0 326.0 1995 G135 -12480.0 326.0
1946 G233 -11745.0 436.0 1996 G133 -12495.0 436.0
1947 G231 -11760.0 326.0 1997 G131 -12510.0 326.0
1948 G229 -11775.0 436.0 1998 G129 -12525.0 436.0
1949 G227 -11790.0 326.0 1999 G127 -12540.0 326.0
1950 G225 -11805.0 436.0 2000 G125 -12555.0 436.0




R61523 Pad Coordinates(No.21)

2009.03.09 (Rev0.3)

(Unit: um) (Unit: um)
Pad No. Pad Name X Y Pad No. Pad Name X Y

2001 G123 -12570.0 326.0 2051 G23 -13320.0 326.0
2002 G121 -12585.0 436.0 2052 G21 -13335.0 436.0
2003 G119 -12600.0 326.0 2053 G19 -13350.0 326.0
2004 G117 -12615.0 436.0 2054 G17 -13365.0 436.0
2005 G115 -12630.0 326.0 2055 G15 -13380.0 326.0
2006 G113 -12645.0 436.0 2056 G13 -13395.0 436.0
2007 G111 -12660.0 326.0 2057 G11 -13410.0 326.0
2008 G109 -12675.0 436.0 2058 G9 -13425.0 436.0
2009 G107 -12690.0 326.0 2059 G7 —-13440.0 326.0
2010 G105 -12705.0 436.0 2060 G5 —-13455.0 436.0
2011 G103 -12720.0 326.0 2061 G3 -13470.0 326.0
2012 G101 -12735.0 436.0 2062 Gl —-13485.0 436.0
2013 G99 -12750.0 326.0 2063 TESTO9 —-13500.0 326.0
2014 G97 -12765.0 436.0 2064 TESTO10 -13515.0 436.0
2015 G95 -12780.0 326.0
2016 G93 -12795.0 436.0
2017 G91 -12810.0 326.0 (Unit: um)
2018 G89 -12825.0 436.0 Alignment Mark X Y
2019 G87 -12840.0 326.0 Cross -13656.0 436.0
2020 G85 -12855.0 436.0 13656.0 436.0
2021 G83 -12870.0 326.0
2022 G81 -12885.0 436.0
2023 G79 -12900.0 326.0
2024 G77 -12915.0 436.0
2025 G75 -12930.0 326.0
2026 G73 -12945.0 436.0
2027 G71 -12960.0 326.0
2028 G69 -12975.0 436.0
2029 G67 -12990.0 326.0
2030 G65 —-13005.0 436.0
2031 G63 -13020.0 326.0
2032 G61 -13035.0 436.0
2033 G59 -13050.0 326.0
2034 G57 -13065.0 436.0
2035 G55 —-13080.0 326.0
2036 Gb53 -13095.0 436.0
2037 G51 -13110.0 326.0
2038 G49 -13125.0 436.0
2039 G47 -13140.0 326.0
2040 G45 -13155.0 436.0
2041 G43 -13170.0 326.0
2042 G41 -13185.0 436.0
2043 G39 -13200.0 326.0
2044 G37 -13215.0 436.0
2045 G35 -13230.0 326.0
2046 G33 -13245.0 436.0
2047 G31 -13260.0 326.0
2048 G29 -13275.0 436.0
2049 G27 -13290.0 326.0
2050 G25 -13305.0 436.0




R61523

Specification

BUMP Arrangement/Alignment Mark

@Chip size: 27.49mm x 1.05mm
@Chip thickness: 230um (Typ.)
@Pad coordinates: Pad center
@Pad origin: Chip center

@Au bump size
(1) 60um x 60um (l/O side: No.1-334)

(2) 15um x 90um (liquid crustal output side: N0.335-2064)

@Au bump pitch: See “Pad Arrangement.”
@Au bump height: 12um

@Bump shape
HWBump size (Input side)

HBump size (Output side)

Pitch: 80um L
—
E E ] 60um 90um
.- N oo T 1 o0um
60um l : | P _ __I__
Oum :
| 90um
) 1
@Alignment mark Sum
Alignment mark X Y
(1-a) -13656.0 436.0
(1-b) 13656.0 436.0
1-a: (Left Alignment Mark) 1-b: (Right Alignment Mark)
90um 90um
 45um -  4dum .
1 |
£0ym : Sum : Mﬂ 3 Sum
E 20uI : 25um g : IZOum 25um
= = £E12 : 9
3|7 ! 3|7 ! 1
Sl || soum > ****————:———-** 30um
; 25um : 25um
: { 5um : $ 5um
S5um 25um 30um 25umbum S5um 25um 30um 25umSum
Figure 2
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R61523

Specification

System Interface Configuration (MIPI-DSI)

The DSI incorporated in the R61523 complies with the following standards.

MIPI DSI: Version 1.01.00r11 21-Feb-2008
MIPI D-PHY: Version 0.90.00 8-Oct-2007
MIPI DCS: Version 1.01.00

(1) Basic DSI Specification

Number of data lanes: 1/2 data lane(s)

Maximum data rate: 300Mbps/lane (Total: 600Mbps/2 lanes)

Only command mode supported

Only 36h: set_address mode command (B5 = 0, horizontal direction) supported

Frame memory window address setting

2Ah: set_column_address

SC[9:0]=2n(n=0,1,2,...179)
EC[9:0]=2m—-1(m=1,2,...180)
EC - SC > 2 pixels

(2) DSI System Configuration

Host

Interface
block

RESX

CsX

<

R61523

Interface
block

RESX
CsX
TE

DSICLKP
DSICLKN

DSIDOP
DSIDON

DSID1P
DSID1N

When DSl is selected, CSX is used only to exit deep standby mode.
When deep standby mode is exited by RESX, CSX is not required (CSX is fixed to “High”).

Figure 3
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Specification

(3) Lane State Definition

Table 11 Lane State Description

State code Line voltage levels High speed Low power
Dp-line Dn-line Burst mode Control mode Escape mode
HS-0 HS Low HS High Differential-0 1 1
HS-1 HS High HS Low Differential-1 1 1
LP-00 LP Low LP Low N/A Bridge Space
LP-01 LP Low LP High N/A HS-Rgst Mark-0
LP-10 LP High LP Low N/A LP-Rgst Mark-1
LP-11 LP High LP High N/A Stop 2

Notes: 1. During high-speed transmission, the low power receivers observe LP-00 on the lines.
2. If LP-11 occurs during Escape mode, the Lane returns to Stop state (Control mode LP-11).

(4) DSI-CLK Lane

RX (Forward Direction (Host > Client))

Power on

Mode

Clock Lane Ultra Low-Power

¢ ) \\—/‘ Clock Lane
- ,/High Speed Clock Transmissiol Ultra Low Power Mode Exit
LP11>LP01>LP00>HS-0 (LPO0>LP10>LP11)

High Speed Clock Mode
(HS Clocking) red  :High Speed DSl clock operation
blue :Low Power + No space mode operation
green : Low Power + One space mode operation

CS x6

Deep
Standby

Figure 4 Clock Lane State Diagram
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R61523

1) Low Power Mode (LP-11: STOP)

Specification

Power on, HWREST, soft_reset — LP-11
Data lane and clock lane shall be in LP-11 state during Power On, HWRESET, and soft reset sequences.
ULPM — (LPO0>LP10>LP11) — LP-11(LPM)
ULPM LPM
LP-00 LP-11
lI'
DSI-CLK+ A N DSI-CLK+
DSICLK- ! DSI-CLK-
/
LP-00 LP-10 LP-11
High Speed Clock Mode (HSCM) — (HS-0) — LP-11(LPM)
LPM
HSCM LP-11
DSI-CLK+ P2 I R DSI-CLK+
DSI-CLK- | DSI-CLK-
HS-0/1

HS-0 LP-11

Figure 5 Switching the Clock Lane between Clock Transmission and Low Power Mode 1
2) Ultra Low Power Mode (LP-00: ULPM)

LP-11(LPM) — LP-10 — LP-00(ULPM)
LPM ULPM
LP-11 LP-00
DSI-CLK+ ". ______ DSI-CLK+
DSI-CLK- ' DSI-CLK-
LP-11 LP-10 LP-00
Figure 6 Switching the Clock Lane between Clock Transmission and Low Power Mode 2
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R61523

Specification
3) High-Speed Clock Mode
LP-11(LPM) — (LP-01>LP-00>HS-0) — HS-0/1(HSCM)
LPM HSCM
LP-00
DSI-CLK+ ‘II ------ DSI-CLK+
DSI-CLK- ! 7oA \7" " DSI-CLK-
LP-11 LP-01 LP-00 HS-0 HS-0/1
Figure 7 Switching the Clock Lane between Clock Transmission and Low Power Mode 3
4) High-Speed Clock Burst

Clock Lane Disconnect
Dp/Dn / Terminator
f——TcikposT— ¢ Teor—¥ f—Toik-seTie—>]
Tewk
VIH(min) - [+ lcik-miss
-VIL(max} /t j 4 /t j /Z:
[—TeLk-TRAIL> ThsexiT .|'LP><—><Tcu<PREPARﬁ'r(:LKZIEREKETUWR?>
Data Lane Disconnect fe—TLpx—eT,) e
Dp/Dn Terminator LP; HS-PREPAR
~VIH(min) /-\
|
-VIL(max} >/
[—Ths-skiP—>

Hﬂkﬁ

Figure 8 Switching the Clock Lane between Clock Transmission and Low Power Mode 4

—Ths-seTTLE—>
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R61523 Specification

(5) DSI-D0 Data Lane

RX (Forward Direction (Host > Client))

Power on
Host {FXClient HWRESET CSx6
soft_reset

Escape mode entry MCS

EoT N (LP11>10=00>01>00) /\ Low power mode contol
AR "
o), (&) (e
LP01>LP00>S0T Va Mark-1(LP10)
Short/Long LPDT
packet BTA BTA ULPS
(LP00>10) (LP10=00=10=00) RAR
TX (Reverse Direction (Client > Host)) BTA| BTA
(LP10=00>10=00) (LPDO>10)
r Escape mode entry
Host Client N\ __(LP11>10>00>01=00)
LPDT
Escape ) okt
mode TE-Report
Mark-1(LP10)
red  : High Speed DSI clock operation
blue : Low Power + No space mode operation
green : Low Power + One space mode operation
Figure 9 DSI-D0 Data Lane State Diagram
Table 12 Data Lane Operating Modes
No. Description Operation code Note
1 High-Speed Data Transmission Burst LP-11 > LP-01 > LP-00
2 Escape mode entry LP-11 > LP-10 > LP-00 > LP-01 > LP-00
3 Turnaround LP-11 > LP-10 > LP-00 > LP-10 > LP-00 1
4 Exit Escape mode(Mark-1) LP-10
5 Deep Standby Mode DSTB=1
6 Exit Deep Standby Mode CSX x 6

Notes: 1. Before Turnaround operation, DBI Packet must be sent.
2. DSTB must be sent by Escape mode in Sleep mode.

3. After exiting from the Deep Standby Mode, all of commands are reset.
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Specification

1) Power On, HWREST, soft_reset - LP-11

Data lane and clock lane should be in LP-11 state during Power On, HWRESET, and soft_reset sequences.

2) Escape mode

e  Escape mode entry

e  Mark-1 (exit Escape mode)

Table 13 Escape Entry Code

Entry Command R61523 Note
Pattern implementation
Escape Mode Command . . .
No. | Symbol Action Type (first bit ttr:nsmltted LP-RX | LP-TX
last bit transmitted)
1 | ppT | LowPowerData mode 1110_0001 Yes | Yes
Transmission -
2 | ups | Ultra-Low Power mode 0001_1110 Yes No
State
UDF1 Undefined-1 mode 1001_1111 No No
UDF2 Undefined-2 mode 1101_1110 No No
5 | rRar | RemoteApplication | r.o 00 01100010 Yes No 1
Reset
6 TER TE-Report Trigger 0101_1101 No Yes
Unkown-4
7 ACKT (Acknowledge Trigger 0010_0001 No Yes
Trigger)
8 UNK5 Unknown-5 Trigger 1010_0000 No No

Note: DSl circuit is reset by Remote Application Reset.

3) Escape mode (Host>Client): Low Power Data Transmission (LPDT)

4) Escape mode (Host>Client): Ultra Low Power State (ULPS)

5) Escape mode (Host>Client): Remote Application Reset (RAR)
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6) Escape mode (Client>Host): TE-Reporting (TER)

This supports TE-reporting function. The procedures are as follows:

e  Host to Client: Send set_tear_on of DCS.

e  Hostto Client: Send BTA.

e  Client to Host: Send Acknowledge Trigger.

e  Client to Host: Send BTA.

e  Host: Check Error Report.

e  Hostto Client: Send BTA.

e  Client to Host: Send TE Report when TE occurred at the line of set_scan_line.
e  Client to Host: Send BTA.

e Host to Client: Send image data by HST.

1frame
(TEcycle can be controllied by TH of MCS.)

Internal TE

<« ]
‘_’:IV

AYAYAYATAVAERYATA (NN NN
Sl < < || < o x || < image data < |8 ||l <| < o x| <
o - |
& @ & & burst transmission by HST o (&’ & | B @ E @
\ NN\ T NN
set_tear_on
Time .
Figure 10

7) Escape mode (Client>Host): Acknowledge Trigger (ACKT)
8) High-Speed Data Transmission (HST)
9) Bus Turnaround (Host>Client) (BTA)

10) Bus Turnaround (Client>Host) (BTA)
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(6) Packet Level Communication

1) Short Packet (SPa) Structure

Packet Hgader(PH)
T I
Packet Data LP-11: Low Power - Stop State
A SoT: Start of Transmission (8 bits)
DI: Data Identification (8 bits)
N - Bl |O l5 | S | Data0, Datal: Packetdata (8 bits)
o | e a © Y 8 w | oo ECC: Error Correction Code (8 bits)
— o0 — o
EoT : End of Transmission
—Time
LSB MSB
hex mﬁ BO B1 B2 B3 B4 B5 B6 B7
DI 15 1 1 0 1 0 1 0 0 0 Time sequence
Data0 3A 2 0 1 0 1 1 1 0 0 —»
Data 07 3 1 1 1 0 0 0 0 0 o
ECC 2D 4 1 0 1 1 0 1 0 0 ’

Figure 11 Example of Short Packet (SPa) (DCS WRITE, 1 Parameter)

2) Long Packet (LPa) Structure

Packet Header (PH)
A

LP-11

SoT

a

2

Word
Count
ECC

Data0

Data1
DataWC-2

EoT
LP-11

Data WC-1
(CS)

Checksum,

LP-11: Low Power - Stop State
SoT: Start of Transmission (8 bits)
DI: Data Identification (8 bits)

WC: Word Count (16 bits)

ECC: Error Correction Code (8 bits)
Data0 - Data WC-1: Packet data (0-65,535 bits)

CS: Checksum (16 bits) = Packet Footer (PF)
EoT: End of Transmission

hex

——>Time

LSB

MSB

H

BO

=
o

ID
WC

29
01
00
ECC

Data0
Data1

DataWC-2
DataWC-1
Cs

XERE XX

Time sequence
e

X |xX|Qo|o| ==

x|x|=]o|lo|o
x|x|=]o|lo|o
=|x|o|lo|lo]~
x|x|olo|o|o
=|x|o|lo|lo]~
x|x|o|o|ofo] B

X |X|o|o|o|o

=
Zir

S0 |of o] a e no]

AR B B

x> |x|x
EAE B ke
x| x|x|x
E A B B
x| x|x|x
A B

AR B B

3) Multiple Packet Sending

Figure 12
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In the LP-11 state, multiple Short Packets (SPa) and Long Packets (LPa) can be received between SoT and
EoT.

LP-11 - SoT - SPa > SPa - EoT
LP-11 - SoT = SPa - LPa - EoT
LP-11 & SoT - LPa - LPa & EoT
LP-11 > SoT - LPa - SPa > EoT

LP-11 & SoT = Combination of the above methods 2 EoT

(7) Data Identification (DI)
1) Virtual Channel (VC)

The R61523 supports Virtual Channel only when VC = 00. Set VC = 00 during packet transmission. If a
packet is received when VC is other than 00, the packet is regarded as invalid. This result is reflected on
Error Report.

2) Data Type (DT)

If a Data Type not defined in MIPI DSI specification is received, the subsequent data cannot be received.
Transmit data again after checking it is in the LP-11 state using Error Report. If a Data Type not supported
in the R61523 is received, it is regarded as NOP, and the result is not reflected on Error Report.

Table 14
Data Identification (DI)
Virtual Channel (VC) Data Type (DT)
B7 (0) B6 (0) B5 B4 B3 B2 B1 BO
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Table 15 R61523 Rx Data Type List

01h Sync Event, V Sync Start Short Yes No
11h Sync Event, V Sync End Short Yes No
21h Sync Event, H Sync Start Short Yes No
31h Sync Event, H Sync End Short Yes No
08h End of Transmission packet (EOT) Short Yes
02h Color Mode (CM) Off Command Short Yes No
12h Color Mode (CM) On Command Short Yes No
22h Shut Down Peripheral Command Short Yes No
32h Turn On Peripheral Command Short Yes No
03h Generic Short WRITE, no parameters Short Yes No
13h Generic Short WRITE, 1 parameter Short Yes Yes 1,2
23h Generic Short WRITE, 2 parameters Short Yes Yes 1,2
04h Generic READ, no parameters Short Yes No
14h Generic READ, 1 parameter Short Yes Yes
24h Generic READ, 2 parameters Short Yes Yes 1,2
05h DCS WRITE, no parameters Short Yes Yes 1,2
15h DCS WRITE, 1 parameter Short Yes Yes 1,2
06h DCS READ, no parameters Short Yes Yes 1,2
37h Set Maximum Return Packet Size Short Yes Yes
(default: 0001h)
09h Null Packet, no data Long Yes
19h Blanking Packet, no data Long Yes No
29h Generic Long Write Long Yes Yes
3%h DCS Long Write/Write_LUT Long Yes Yes
Command Packet
OEh Packet Pixel Stream, Long Yes No
16-bit RGB, 5-6-5 Format
1Eh Packet Pixel Stream, Long Yes No
18-bit RGB, 6-6-6 Format
2Eh Loosely Packet Pixel Stream, Long Yes No
24-bit RGB, 8-8-8 Format
3Eh Packet Pixel Stream, Long Yes No
24-bit RGB, 8-8-8 Format
Other All unspecified codes are reserved. =
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Table 16 R61523 LP-Tx Data Type List

00h-01h Reserved - -
02h Acknowledge with Error Report Short Yes
03h-07h Reserved - -
08h End of Transmission packet (EoT) Short No 3
09h-10h Reserved - -
11h Generic Short READ Response, 1 byte returned Short Yes
12h Generic Short READ Response, 2 bytes returned Short Yes
13h-18h Reserved - -
1Ah Generic Long READ Response Long Yes
1Bh Reserved - -
1Ch DCS Long READ Response Long Yes
1Dh-20h Reserved - -
21h DCS Short READ Response, 1 byte returned Short Yes
22h DCS Short READ Response, 2 bytes returned Short Yes
23h-28h Reserved - -
29h-3Fh Reserved - -

Notes: 1. Generic Command is Manufacturer Command. DCS Command is User Command.

2. Generic XXX 1 parameter is Manufacturer Command + 1 byte (all “0”). Generic XXX 2 parameter is
Manufacturer Command + 1 parameter. DCS XXX no parameter is User Command + 1 byte (all “0”). DCS
XXX 1 parameter is User Command + 1 parameter.

3. Defined in MIPI DSI (p.48) (used for HS transmission).

(8) Word Count (WC) on Long Packet (LPa)

Word Count (WC) = 2 bytes: The number of packet data on Long Packet (0 to 65,535 bytes)

(9) Error Correction Code (ECC)
ECC detects 1-bit errors or multiple-bit errors in each Packet Header. ECC is performed on the following:
. Short Packet: DI, Data0, Datal, and ECC

e  Long Packet: DI, WC (2 bytes), and ECC
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(10) Packet Data (PD) — Pixel Data Format on Long Packet

—— > Time
LSB MSB

hex E:\}f BO B1 B2 B3 B4 B5 B6 B7
DI 39 1 1 0 0 1 1 1 0 0 Time sequence
WC e 2 X X X X X X X X —»

WC el 3 X X X X X X X X e
ECC XX 4 X X X X X X X X ’
Data0 2C 5 0 0 1 1 0 1 0 0
Data1 XX 6 RO R1 R2 R3 R4 R5 R6 R7
Data2 XX 7 G0 G1 G2 G3 G4 G5 G6 G7 1 pixel
Data3 XX 8 BO B1 B2 B3 B4 B5 B6 B7
DataWC3  xx WC3] RO | R1 | R2 | R3 | Ré | R56 | R6 | R7
DataWC-2 XX WC-2| GO G1 G2 G3 G4 G5 G6 G7
DataW C-1 XX WC-1 BO B1 B2 B3 B4 B5 B6 B7
CS XX CS X e X X

XX CS X X X X X X X X

Figure 13 24bpp Pixel Data Format on Long Packet (set_pixel_format (3Ah): D[2:0] = 111)
—— > Time
LSB MSB

hex l;\ly: BO B1 B2 B3 B4 B5 B6 B7
DI 39 1 1 0 0 1 1 1 0 0 Time sequence
WC WC 2 X X X X X X X X —»

wcC Tim 3 X X X X X X X X e
ECC XX 4 X X X X X X X X >
Data0 2C 5 0 0 1 1 0 1 0 0
Data1 XX 6 X X RO R1 R2 R3 R4 R5
Data2 XX 7 X X GO G1 G2 G3 G4 G5 1 pixel
Data3 XX 8 X X BO B1 B2 B3 B4 B5
DataWC-3 ; XX WC-3 X X RO R1 R2 R3 R4 R5
DataWC-2 XX WC-2 X X GO G1 G2 G3 G4 G5
DataW C-1 XX WC-1 X X BO B1 B2 B3 B4 B5
CSs XX CS X e X X X

XX CS X X X X X X X X

Figure 14 18bpp Pixel Data Format on Long Packet (set_pixel format (3Ah): D[2:0] = 110)
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—— 3 Time
LSB MSB

hex l:\lyf BO B1 B2 B3 B4 B5 B6 B7
DI 39 1 1 0 0 1 1 1 0 0 Time sequence
WC wcC 2 X X X X X X X X .

WC  fimel—3 X X X X X X X X e
ECC XX 4 X X X X X X X X >
Data0 2C 5 0 0 1 1 0 1 0 0
Data XX 6 G3 G4 G5 RO R1 R2 R3 R4 1 pixel
Data2 XX 7 BO | B1 | B2 | B3 | B4 | GO | G1 | G2 pixe
DataWC-2  xx wc-2] c3 G4 G5 RO R1 R2 R3 R4
DataWC-1  xx wWcC-1] Bo B1 B2 B3 B4 GO G1 G2
CS XX CS X X X

XX CS X X X

Figure 15 16bpp Pixel Data Format on Long Packet (set_pixel format (3Ah): D[2:0] =101)

(11) Packet Footer on Long Packet (LPa)

In Long Packet, Packet Footer is added next to Packet Data. Packet footer includes CRC calculated from
Packet Data as checksum.

Checksum (2 bytes) = CRC (Packet Data): CRC = X'* + X2 + X° + X°
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(12) Acknowledge with Error Report (AWER)

Table 17
N T R

0 SoT Error Yes 1
1 SoT Sync Error Yes 1
2 EoT Sync Error Yes 1
3 Escape Mode Entry Command Error Yes 1
4 Low Power Transmit Sync Error Yes 1
5 HS Receive Timeout Error Yes 1
6 False Control Error Yes 1
7 Reserved -

8 ECC Error, single-bit (detected, and corrected) Yes

9 ECC Error, multi-bit (detected, not corrected) Yes

10 Checksum Error (Long packet only) Yes

11 DSI Data Type Not Recognized Yes

12 DSI VC ID Invalid Yes

13 Invalid Transmission Length Yes 1
14 Reserved -

15 DSI Protocol Violation Yes 1

Note 1: Detailed error report condition is defined by R61523 (based on MIPI description).
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(13) DCS, MCS, and Data Type List

The following table shows the available data type of each command (DCS and MCS).

Table 18 DCS and Data Type List

Host to R61523 Data Type (RX)

WIR Write Type Read Type Other
DCS Data 05’h 15’h 39’h 13’h 23’h 29’h 14’h 24’h 06’h 37h
Type
Command/Parameter Packet Short Short Long Short Short Long Short Short Short Short
DCS no DCS DCS Generic | Generic Generic Generic Generic DCs Set
para 1 para - 1 para 2 para - 1 para 2 para no maximum
para return
packet size

00h nop C Yes No Yes No No No No No No -
01h soft_reset C Yes No Yes No No No No No No -

04h read_DDB_starrt 5 No No No No No No No No Yes 16'h5

0Ah get_power_mode 1 No No No No No No No No Yes 16'h1

0Bh get_address_mode 1 No No No No No No No No Yes 16’h1

0Ch get_pixel_format 1 No No No No No No No No Yes 16'h1

0Dh get_display_mode 1 No No No No No No No No Yes 16'h1

OEh get_signal_mode 1 No No No No No No No No Yes 16'h1

OFh get_diagnostic_mode 1 No No No No No No No No Yes 16'h1
10h enter_sleep_mode C Yes No Yes No No No No No No -
11h exit_sleep_mode C Yes No Yes No No No No No No -
12h enter_partial_mode C Yes No Yes No No No No No No -
13h enter_normal_mode C Yes No Yes No No No No No No -
28h set_display_off C Yes No Yes No No No No No No -
29h set_display_on C Yes No Yes No No No No No No -
2Ah set_column_address 4 No No Yes No No No No No No -
2Bh set_page_address 4 No No Yes No No No No No No -
2Ch write_memory_start N No No Yes No No No No No No -

2Eh read_memory_start (type 1, 2) N No No No No No No No No Yes N byte
30h set_partial_area 4 No No Yes No No No No No No -
34h set_tear_off (type 1) C Yes No Yes No No No No No No -
35h set_tear_on (type 1) 1 No Yes Yes No No No No No No -
36h set_address_mode 1 No Yes Yes No No No No No No -
38h exit_idle_mode C Yes No Yes No No No No No No -
39h enter_idle_mode (o} Yes No Yes No No No No No No -

Note: When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
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Table 19 DCS and Data Type List (continued)

3Ah set_pixel_format 1 No No No No No No No -
3Ch write_memory_continue N No No No No No No No -
3Eh read_memory_continue N No No “ No No No No No N byte
44h set_tear_scanline 2 No No No No No No -
45h get_scanline 2 No No No No No No No No 16’h2
A1h read_DDB_start 5 No No No No No No No No 16’h5
A8h read_DDB_continue N No No No No No No No No 16’h5
Note: When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
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Table 20 MCS and Data Type List

Host to R61523 Data Type (RX)

WIR Write Type Read Type Other
McCs Data 05’h 15’h 39’h 13’h 23’h 29’h 14’h 24’h 06’h 37h
Type
Command/Parameter Packet Short Short Long Short Short Long Short Short Short Short
DCS DCs DCS Generic | Generic | Generic | Generic | Generic DCS Set
no para 1 para - 1 para 2 para - 1 para 2 para no para maximum
return
packet size
Manufacturer Command
BOh 1 No No No No Yes Yes Yes No No 16'h1
Access Packet
B1h Low Power Mode Control 1 No No No No Yes Yes Yes No No 16'h1
Frame Memory Access and
B3h 2 No No No No No Yes Yes No No 16'h2
Interface Setting
Read Checksum and ECC
B5h 3 No No No No No No Yes No No 16'h3
Error Counter
B6h DSI Control 1 No No No No Yes Yes Yes No No 16'h1
B8h Backlight Control 1 15 No No No No No Yes Yes No No 16'hF
BSh Backlight Control 2 4 No No No No No Yes Yes No No 16'h4
BAh Backlight Control 3 1 No No No No No No Yes No No 16'h1
BFh Device Code Read 5 No No No No No No Yes No No 16'h5
COh Panel Driving Setting 7 No No No No No Yes Yes No No 16’h7
Display Timing Setting for
C1h 5 No No No No No Yes Yes No No 16'h5
Normal/Partial Mode
Display Timing Setting for Idle
C3h 5 No No No No No Yes Yes No No 16'h5
Mode
Source/VCOM/Gate Driving
Cah 5 No No No No No Yes Yes No No 16'h5
Timing Setting
C8h Gamma Set A 18 No No No No No Yes Yes No No 16'h12
Coh Gamma Set B 18 No No No No No Yes Yes No No 16'h12
CAh Gamma Set C 18 No No No No No Yes Yes No No 16'h12
DOh Power Setting for Common 10 No No No No No Yes Yes No No 16'hA
D1h VCOM Setting 4 No No No No No Yes Yes No No 16'h4
Power Setting for
D2h 3 No No No No No Yes Yes No No 16'h3
Normal/Partial Mode
D4h Power Setting for Idle Mode 3 No No No No No Yes Yes No No 16'h3
D6h Test Mode 4 No No No No No Yes Yes No No 16'h4
D7h Test Mode 12 No No No No No Yes Yes No No 16'hC
D9h Test Mode 2 No No No No No Yes Yes No No 16'h2
Note:  When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
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Table 21 MCS and Data Type List (Continued)

NVM Access Control
E1h set_DDB_write Control 1 No No No No No No 16’h1
E2h Frame Memory Access and 1 No No No No No No 16'h1
Interface Setting
E3h Read Checksum and ECC 12 No No No No No No 16'hC
Error Counter

E4h DSI Control 5 No No No No No No 16'h5
E5h Backlight Control 1 1 No No No No No No 16’h1
E6h Backlight Control 2 1 No No No No No No 16’h1
F3h Backlight Control 3 2 No No No No No No 16’h2
FAh Device Code Read 4 No No No No No No 16'h4
FCh Test Mode 5 No No No No No No 16'h5
FDh Test Mode 5 No No No No No No 16'h5
FEh Test Mode 5 No No No No No No 16'h5
FFh Reserved - No No No No No No -
Note: When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
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System Interface Configuration (MIPI-DBI)

DBI Type B

The R61523 adopts 16-/8-bit bus display command interface to interface to high-performance host
processor at high speed. The R61523 starts internal processing after storing control information of
externally sent 16-/8-bit data in the command register (CDR) and the parameter register (PR). Since the
internal operation of the R61523 is determined by signals sent from the host processor,
command/parameter signal, read/write status signal (RDX/WRX), and internal 16-bit data bus signals
(DB[15:0]) are called command.

Host R61523
Interface Interface
Block CcsX pl cox Block

< TE TE
DCX ! DCX
WRX P WRX
RDX P RDX

| DBI1501 or DBIZ0] | )
RESX »| RESX

Figure 16 Example: DBI Type B

Write Cycle Sequence

In the write cycle, data and/or command are written to the R61523 via the interface between the R61523
and the host processor. Each step of write cycle sequence (WRX high, WRX low, WRX high) comprises
three control signals (DCX, RDX, WRX) and 16(DBJ[15:0])-bit data. The DCX bit indicates a signal that is
used to select command or data sent on the data bus.

When DCX="1", data on DB[15:0] is image data or command parameter. When DCX = 0, data on DB[7:0]
are command.
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Setting RDX and WRX to “Low” simultaneously is prohibited. See the figure below for the write cycle

sequence.

WRX

DB[15:0]

or
DB[7:

0]

Host processor starts
controlling data bus

(DB[15:0] or DB[7:0]) on

the falling edge of WRX signal.

The R61523 starts reading data
(DB[15:0] or DB[7:0]) on the rising data bus DB[15:0] or DB[7:0].
edge of WRX signal.

v Y

Host processor stops controlling

Note: WRX is not a synchronous signal (can be halted).

Figure 17 Write Cycle Sequence

Parallel interface write sequence example

Interface <

Host {|

R61523 o |

( | CSX |\ /—
| RESX |
| DCX | / ]
| WRX | N ]
Ny DB[15:0] I (Gommans acressy———( command saa <:|
DB[15:0] | Gommana sasresgy—— command cia_)
DB[15:0] | Hi=Z

While CSX is “High”, DB[15:0], DCX, RDX,
and WRX are disregarded.

Figure 18
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Read Cycle Sequence

In the read cycle, data and/or commands are read from the R61523 via the interface between the R61523
and the host processor. The data (DB[15:0] or [7:0]) are transmitted from the R61523 to the host processor
on the falling edge of RDX. The host processor reads the data on the rising edge of RDX. Setting RDX
and WRX to Low simultaneously is prohibited. See below for the read cycle sequence.

RDX T

|

DB[15:0] ——
or
DB[7:0]

The R61523 starts controlling Host processor starts reading data The R61523 stops controlling data
data bus (DB[15:0] or DB[7:0]) (DB[15:0] or DB[7:0]) on the rising bus (DB[15:0] or DB[T7:0]).

on the falling edge of RDX edge of RDX signal.

signal.

Note: RDX is not a synchronous signal (can be halted).

Figure 19
Parallel interface read sequence example
a CSX [\ /
[ RESX |
| DCX | / ]
Interface
| WRX ] N, ]

mx ] NP NP e
\ DBL15:0] ey Counmy data Yy recasas y—_|
Host | DBL15:0] — Hi~2 ]
Re1523 { [__ DBL50] | Hiz (vummy saia Y——( Foasata y—HiZ

While CSX is “High”, DB[15:0], DCX, RDX,
and WRX are disregarded.

Figure 20
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Data Transfer Break

As shown in the figure below, in the transmission of parameter for command from the host processor to the
R61523, the command parameters sent to the R61523 before a break occurs are stored in the register of the
R61523 when the following two conditions are met. One is that a break occurs before the last parameter of
the command is sent to the R61523. The other is that the host processor transmits the parameter(s) of a new
command, not the parameters of the interrupted command, when a break occurs. However, those
parameters sent after the break is disregarded, and the data in the register is not overwritten.

Command1 |—p Parameter1 |—P»| Parameter2 ——p»| Parameter3

While sending parameter commands, if a break occurs
before sending the last parameter, those parameters

sent after the break are regarded. Disregarded
A
Break ~— D
Parameter 1 1 Parameter 2 : 1 Parameter 3 :
Command 1 Stored in the , | Thedatain the i___’: The data in the i
) | register is not | ! register is not \
register . H ! . h
| overwritten. H | overwritten. H
e e e e m e e e e - 1
Parameter
Command 2 > for
Command 2

A break in data transfer occurs due to intervention by other commands, etc.

Figure 21

Note: A break occurs, for example, when another command is input.
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Data Transfer Pause (Command/Pause/Command)

| CSX | Y 1

I

| RESX |

| DCX AN /

./

| WRX | |

L ¢

| RDX |
Command , pause . Command
| DB[15:0] |—— DB[7:0] X W DB7:0] Y——
Figure 22

Data Transfer Pause (Command/Pause/Parameter)

| CSX I 1

I

| RESX [

| DCX AN /

| WRX | |

L 1

| RDX |
Command pause Parameter
| DB[15:0] F—— DB[7:0] ¥ ' DB[15:0)y——
Figure 23
Rev.1.01 December 25, 2009 63

Renesas SP Confidential




R61523

Specification

Data Transfer Pause (Parameter/Pause/Command)

| CSX | i f | —
| RESX [

| DCX | \ /T
| WRX | | f |

| RDX |

Parameter , pause . Command
| DB[15:0] |———<DB[15:01X X DBI7:0] Y——
Figure 24

Data Transfer Pause (Parameter/Pause/Parameter)

| CSX | { 1 | f
| RESX |
| DCX / \ / h_
| WRX | | j | 1
| RDX |
Parameter , pause . Parameter
| DB[15:0] |———<DB[15:01 X ' DB[15:0])y——
Figure 25
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Data Transfer Mode

Two methods are available for writing data to the frame memory in the R61523.

(1) Write Method 1 (Default)

One frame of image data is written to the frame memory. If over one frame of data is transmitted, all the
data is disregarded. The write operation of the data to the frame memory is terminated when a command
intervenes in the middle of the course. The R61523 writes the image data to the next frame when
write_memory_start command (2Ch) is written. Set WEMODE = 0 (Frame Memory Access and Interface

Setting (B3h)).
Start writing data | Image data for Any command Start writing data | Image data for Any command
to the frame Frame 1 to the frame Frame 2
memory (2Ch) memory (2Ch)
Any command
Figure 26

(2) Write Method 2

The image data are written consecutively to the frame memory. The frame memory pointer is reset to the
start point when the frame memory becomes full and the driver starts writing the image data of the next
frame. Set WEMODE =1 (Frame Memory Access and Interface setting (B3h)).

Start Stop
Start writing data Image data for Image data for Image data for
to the frame Frame 1 Frame 2 Frame 3
memory (2Ch)

Figure 27

Any command

Notes: 1. Two write methods are available for all data transfer color modes in 16-/8-bit bus display
command interface.

2. The number of pixels in one frame can be odd or even in both download methods. Only
complete data sets are retained in the frame memory.

3. The data write operation to the frame memory is terminated when a command intervenes in the
middle of the course. In this case, if write_memory_continue (3Ch) is executed, the write
operation can be started again from the address where the write operation is halted.
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DBI Data Format

The R61523 supports color formats shown in the table below. At least one color format is supported by
each of Type B 16-bit and DSI.

Table 22
Type IM2-0 Data pin Color format MIPI Spec. R61523
Type B 000 Setting inhibited - - -
010 DB[15:0] 8bpp Yes No
12bpp Yes No
16bpp Yes Yes
18bpp (262,144-color Option1) Yes Yes
18bpp (262,144-color Option2) Yes Yes
18bpp (262,144-color Option 3) No Yes
24bpp (16,777,216-color Option1) | Yes Yes
24bpp (16,777,216-color Option2) | Yes Yes
001 Setting inhibited - - -
011 DB[7:0] 8bpp Yes No
12bpp Yes No
16bpp Yes Yes
18bpp Yes Yes
24bpp Yes Yes
DSl 100 DO+/-, D1+/- 3bpp Yes No
8bpp Yes No
12bpp Yes No
16bpp Yes Yes
18bpp Yes Yes
24bpp Yes Yes

Yes: Supported
No: Unsupported
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HDBI Type B Data Forma

@Data Format for 16-Bit Interface (DB[15:0] is used. IM[2:0]=010)

set_pixel_format | DFM[DB15DB14DB13DB12DB11DB10 DB9 | DB8 | DB7 | DB6 | DB5| DB4 | DB3 | DB2 | DB1 | DBO

Command/Parameter Write * D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Command P: Read * * D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

First Transmission Second Transmission Third Transmission
set_pixel_format | DFM|pB159pB14DpB130B12DB11DB10 DB9| DR8] DB7| DB6 | DB5] DB4] DB3] DB2] DB1] DBO |DB159DB14DB13DB12DB11DB10 DB9] DR8] DB7| DBE | DB5| DB4] DB3| DB2] DB1] DBO |DB19DB14DB13DB12DB11DB1d DB9] DR8] DB7| DBE | DB5| DB4] DB3| DB2] DB1]DBO
16bpp Frame Memory Write 3h5 o [rrilRrE1l Rzl RA1I R0 G151 G141 Gi31] ci21| o] elor [ Bial | Bi31 | Bi21 | B | Brol
18bpp Frame Memory Write option1 36 0_[Ri5]R14JRBIRIZIR1JR1[0 G1[5]E1[4]G1[3]F1[2]G1[1]G1[0] B1[5]B1[4]B1[3]B1[2]B1[1]B1[0] Ra[5]R2[4]R2[3]R2[2]R2[1]R2[0] G2[5]G2[4]G2[3]G2[2]G2[1]G2[0] B2[5]B2[4]B2[3]B2[2]/B2[1]/B2[0]
option2 1 [res1[Ri41 | Ri3] [RE21 [R11 [ Ri0] 151/ 6141 631 6121 6111 [ 60 B[5] | Bl4] | B[3] | B2] | BI1]| BLO]
option3 2 | Ris)|Ri41|RE3) | Ri21 [Ri11[ Rio) | G5 | 641 | G131 | 621 | 6111 | cpoi | Bis] [ B4) | 8131 [ Br21 | B1] [ Bl L]
24bpp Frame Memory Write option’ 37 0_[Ri7IR16]R15]R14JR13]R12]R1[1]R1[0]G1[7 (6113611216 1[1]G1[0]B1[7][B1i6]B1[5]B1[4]B1[3]B1[2]lB1[1]/B1[0]R2[7]R2[6]R2[5]R2[4]R2[3]R2[2] RzmRzlglG2[nb2[G]EZFS?%ZFﬂ%ZFS%ZFZ%Zp%ZEO! Bars2le]s2(5iB2141B23]B212]82(1]320]
option2 1 RI7] ri31| Ri21|Rit1 [ Rio| G171 | cis] | 6is1 | G141 | 6131 | G121 | 6111 [ cpo) [ Bz | Bre) | Bisi | Bial [ B3] | Br2) | 8111 | BlO]
24bpp Frame Memory Read . o |rzlrsllr1s1] ria ra1 | ri2y rp1 10 [t 71 gﬂg{gﬂZ] 91[11lg1[0] bi101]r2171 | r2161 | r2151 | r2141 | r2131 r2021 2111 r2001| 92171 92161 ?2@ %2@ %2@ %2?? gzm az(ollo2lbzie]b2sllb2i¢llb2paloerzlb2p 1210l
1 7] (3] | 121 [ 1) [ f0) [ o) [at61 [ o151 [ 014 [ o131 [ o121 [ o11) [ a10) ['o17) [ bt6) [ b15) [ o] [ b1 [ o121 [b11) [ bl0)

@Data Format for 8-Bit Interface (DB[7:0] is used. IM[2:0]=011)

set_pixel_format | DFM|DB7 | DB6 | DB5 | DB4 | DB3 | DB2| DB1|DB0

Command/Parameter Write 0 | D7 | D6 | D5 | D4 | D3| D2| D1 | DO
Command P: Read * O | D7 | D6 | D5 | D4 | D3| D2| D1| DO

First Transmission Second Transmission Third Transmission
set_pixel_format | DFM| DB7]DB6]DB5]DB4]DB3] DB2]DB1]DB0| DB7]DB6| DB5] DB4] DB3] DB2] DB1]DBO| DB7] DB6| DB5] DB4] DB3] DB2] DB1]DBO
16bpp Frame Memory Write 3hs o |Ri41| R3] Ri2][R11IRI0]| Gl5] | Gl4] | G[3]| Gl2] | Gl11 | Go] | Bl4] | BI3] | BL2] | B[11 | B[0]
18bpp Frame Memory Write 3h6 0 |R5]| Rl Ri3] | R[21| RI1]| R0] Gi5]| G4l 6131 | Gl21| 6I11 | Glo] B5] | B4] | B[3] | B[2] | B[1] | B[0]
24bpp Frame Memory Write 3h7 o |Ri71|Ris]| Ri5]| Ri41| Ri3] [ R21| Ri11 [ Ri0]| 6171 | Gle] | 615] | G141 | 6131 | G121 | 6111 | Glo] | B71 | Bi6] | BI5] | Bl4] | BI3] | BL2] | B[11 | B[0] |
Frame Memory Read * [N r[6] | r[S] [ rf4] 3] | rf2] | r[1] | ¢[O] | o[7] | 9[6] | 9[5] | 9[4] | 9[3] [ 9[2] [ g[1] | g[O] [ b[7] | b[6] | b[5] | b[4] | b[3] | b[2] | b[1] | b[O] |
@Extended Format for 24bpp Data
Frame Memory Data (24bpp)
set_pixel_format EPF 7 196 | g5 | g4 | 93|92 |gl|g0|b7 |b6|bS|b4|b3|b2]|bl|bo
24bpp . ri7)| Ri6]| Ri5]| R4] | Ri3) | Ri2] [Ri11 | Riol| 6171 | cle] | 6151 | 6141 6131 | 6121 ot loi | Bi7) [ Bl6] [ Bis] [ B141 [ B13) | Br2) | 8111 | BYO]
18bpp 2'h0 RI5] | R[4]| R3] | R[2] R[] RI0]| 0 | 0 |G[5][G[4]|G[3]|GI2]|G[1]|Gl0]| 0 | o |B[5]|B4]|B[3]|B[2]|B[]|B0]| 0 | 0 R[5:0], B[5:0] = 6'h3F — r[7:0], b[7:0] = 8'hFF, G[5:0] = 6'h3F — g[7:0] = 8'hFF,
2h1 RI5] | R[4] | R[3]| RI2] |[R{1|RIO]| 1 | 1 |G[5]|G[4]|G[3]|GI2]|G[1]| G0l 1 | 1 |B[5]|B[4]|B[3]|B[2] [B[1]|BO]| 1 | 1 R[5:0], B[5:0] = 6'h00 — [7:0], b[7:0] = 8h00, G[5:0] =6'h00 — g[7:0] = 8'h00
2h2 ri5)| Ri4]| R3] | Ri2] | Ri1] | Rio] [ Ris] [ Ri41| c1s] | 6141 | 6131 | 6121 | 6111 | Gloy | 11| o141 | Bis] | Bl4] [ i3] [ Br2] | B14) | B0y | BY51 | B4
16bpp 2'h0 R[4] | R[3]|R[2] | R(1]|R[0]| 0 | 0 | 0 |G[5][G[4]|G[3]|GI2]|G[1]|G[0]| 0 | 0 |B[4]|B[3]/B[2]|BM1][BO]| 0 | 0 | O R[4:0], B[4:0] = 5h1F — r[7:0], b[7:0] = 8'hFF, G[5:0] = 6'h3F — g[7:0] = 8'hFF,
2h1 R[4] | R[3]|R[2]|RI1]|R[O]| 1 | 1 | 1 |G[5]|G[4]|G[3]|GI2]|G[1]|GI0]| 1 | 1 |B4]|B[3][BR2]IBMI[BOIl 1 | 1 | 1 R[4:0], B[4:0] = 5'h00 — [7:0], b[7:0] = 8h00, G[5:0] =6'h00 — g[7:0] = 8'h00
2h2 ri4] [ Ri3] | Ri21 [ Ri11 [Rio) Rl [Re31 [ Ri21 | a5 6al [ e13] | a2 [ a1l [ero | ais] | cp4| B4l [ Br3) [ Bl2] [ 8141 | B0} [ B141 [ B3) [ B121 |

Note 1: The first Command Parameter Read and Frame Memory Read after read command is issued are invalid (dummy read).

Note 2: Data are written to the Frame Memory when data for one pixel are input. In 2-pixel 3- transfer operation (16-bit I/F 18bpp Option1), the first and second pixels are written in the 2nd and 3rd transfers respectively.
Note 3: If data transfer stops after 2nd transfer in 2-pixel 3-transfer operation, the first pixel data are written normally. This applies to the last address when number of pixel is odd according to window setting.

Note 4: This page shows example with BGR=0. If BGR=1, allocation of R and B in the frame memory is swapped.



BGR Register Setting and Write/Read Data in Frame Memory

System interface outputs write and read data in the same RGB order regardless of BGR register setting.

Example: 16-Bit Interface

@BGR=0

Write Data

Frame Memory

Read Data

@BGR=1

Write Data

Frame Memory

Read Data

First Transmission

Second Transmission

DB15

DB14DB13DB12DB11DB10

DB9|DB8| DB7 | DB6

DB5

DB4

DB3

DB2

DB1

DBO

DB15

DB14DB13DB12DB11DB10

DB9

DB8

DB7-0

R[7]

RI6]| RI5]| R[4] [ R3] [ RI2]

G[5]

G[4]

G[3]

G[2]

G[1]

G[0]

B[7]

B[6]| BI5] | B4][ B[3] | B[2]

B[1]

B[0]

R[] R0]| G[7]| G[6]
v

D23

D22| D21| D20| D19| D18

D17|D16| D15| D14

D13

D12

D11

D10

D9

D8

D7

D6 | D5 | D4 | D3 | D2

D1

DO

R[7]

R[6] | R[] | R[4] | R[3] | R[]

RMTIRO]] G[7]] G6]

G[5]

G[4]

G[3]

G[2]

G[1]

G[0]

B[7]

B[6]| B[S] | B[4] | B[3] | B[2]

B[1]

B[0]

v

First Transmission

Second Transmission

DB15

DB14DB13DB12DB11DB10

DB9|DB8| DB7 | DB6

DB5

DB4

DB3

DB2

DB1

DBO

DB15

DB14DB13DB12DB11DB10

DB9

DB8

7]

(6] | r{51 [ rf4] | (3] | rf2]

r[1] | {01 | 9[7] | 9[6]

gl5]

gl4]

g(3]

g[2]

al1]

g[0]

bl7]

b[6] [ b5] | b[4] | b[3] | b[2]

b[1]

bl0]

DB7-0

First Transmission

Second Transmission

DB15

DB14DB13DB12DB11DB10

DB9|DB8| DB7 | DB6

DB5

DB4

DB3

DB2

DB1

DBO

DB15

DB14DB13DB12DB11DB10

DB9

DB8

R[7]

RI6]| RI5]| R[4] [ R3] [ RI2]

G[5]

G[4]

G[3]

G[2]

G[1]

G[0]

B[7]

B[6]| BI5] | B4][ B[3] | B[2]

B[1]

B[]

DB7-0

R[] R0]| G[7]| G[6]
v

D23

D22| D21| D20| D19| D18

D17|D16]| D15| D14

D13

D12

D11

D10

D9

D8

D7

D6 | D5 | D4 | D3 | D2

D1

DO

B[7]

B[6]| B[S] | B[4] | B[3] | B[2]

B[1]] B[O]| G[7]]| G[6]

G[s]

G[4]

G[3]

G[2]

G[1]

G[0]

R[7]

R[6] | R[S] [ R[4] | R[3] | R[]

R[1]

RIO]

'

First Transmission

Second Transmission

DB15

DB14DB13DB12DB11DB10

DB9|DB8| DB7 | DB6

DB5

DB4

DB3

DB2

DB1

DBO

DB15

DB14DB13DB12DB11DB10

DB9

DB8

DB7-0

7]

(6] | r{51 [ rf4] | (3] | rf2]

r[1] | {01 | 9[7] | 9[6]

gl5]

gl4]

g(3]

g[2]

al1]

g[0]

b[7]

b[6] [ b5] | b[4] | b[3] | b[2]

b[1]

b[0]




R61523

Specification

Command List

(1) User Command

Table 23 User Command

Operational Command(C) Number of MIPIDCS R61523
Code (Hex) EREas /Re?d(R) Parameter Type'! Implementation Note
IWrite(W) Requirement
00h nop C 0 Yes Yes
01h soft_reset C 0 Yes Yes
04h read_DDB_start R 5 No Yes
06h get_red_channel R 1 No No
07h get_green_channel R 1 No No
08h get_blue_channel R 1 No No
0Ah get_power_mode R 1 Yes Yes
0Bh get_address_mode R 1 ves Yes
(Bit7-0)
0Ch get_pixel_format 1 Yes Yes
0Dh get_display_mode 1 Yes Yes 1
OEh get_signal_mode 1 Yes Yes
oFh get_diagnostic R ; Bit7/6: Yes Yes
_result Bit5/4: Optional | (Bit6 Only)
10h enter_sleep_mode (o} 0 Yes Yes
11h exit_sleep_mode C 0 Yes Yes
12h enter_partial_mode C 0 Yes Yes
13h enter_normal_mode C 0 Yes Yes
20h exit_invert_mode C 0 Yes No
21h enter_invert_mode C 0 Yes No
26h set_gamma_curve w 1 Yes No 1
28h set_display_off C 0 Yes Yes
29h set_display_on C 0 Yes Yes
2Ah set_column_address | W 4 Yes Yes
2Bh set_page_address W 4 Yes Yes
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R61523 Specification
Table 24 User Command (Continued)
Operational (NI Number of L R61523
Code (Hex) Command /Read(R) Parameter Typel Implementation Note
IWrite(W) Requirement P
2Ch write_memory_start w Variable Yes Yes 2
2Dh wite_LUT w Variable Optional No
2Eh read_memory_start R Variable Yes Yes 2
30h set_partial_area W 4 Yes Yes
33h set_scroll_area W 6 Yes No
34h set_tear_off C 0 Yes Yes
35h set_tear_on \W 1 Yes Yes
Yes
36h set_address_mode W 1 Yes
(Bit7-0)
37h set_scroll_start W 2 Yes No
38h exit_idle_mode C 0 Yes Yes
39h enter_idle_mode C 0 Yes Yes
3Ah set_pixel_format w 1 Yes Yes
write_memory
3Ch w Variable Yes Yes 2
_continue
read_memory
3Eh R Variable Yes Yes 2
_continue
44h set_tear_scanline w 2 Yes Yes
45h get_scanline R 2 Yes Yes
Ath read_DDB_start R 5 Yes Yes
A8h read_DDB_continue R Variable Yes Yes
Notes: 1. The R61523 supports one type of gamma curve specified by gamma adjustment register GCO. Therefore, D

[2:0] bits (get_display_mode, 0Dh) are fixed at 0.

2. See “DBI Data Format” for details on data write to the frame memory and data read from the frame memory.
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R61523

Specification

(2) Manufacturer Command

Table 25 Manufacturer Command

IWrite(W)
BOh Manufacturer Command Access Protect W/R 1 Additional User Command
B1h Low Power Mode Control W/R 1 Additional User Command
B3h g;amn:; Memory Access and Interface WIR 2 Additional User Command
B5h Read Checksum and ECC Error Count R 3
B6h DSI Control WIR 1
B8h Backlight Control 1 W/R 15
B9h Backlight Control 2 WIR 4
BAh Backlight Control 3 R 1
BFh Device Code Read R 4
COh Panel Driving Setting WI/R 7
cih ll\DAisgI:y Timing Setting for Normal/Partial WIR 5
C3h Display Timing Setting for Idle Mode W/R 5
C4h Source/VCOM/Gate Driving Timing Setting | W/R 5
C8h Gamma Set A WIR 18
Coh Gamma Set B WIR 18
CAh Gamma Set C WIR 18
DOh Power Setting for Common W/R 10
D1h VCOM Setting W/R 4
D2h Power Setting for Normal Mode W/R 3
D4h Power Setting for Idle Mode W/R 3
D6h Test Mode N/A 4 Access prohibited
D7h Test Mode N/A 12 Access prohibited
D9h Test Mode N/A 2 Access prohibited
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Table 26 Manufacturer Command (Continued)

Operational Command(C) Number Of

Code (Hex) Function /IRead(R) Category
Write(W) Parameter

EOh NVM Access Control WI/R 4

E1h set_write_DDB Control W/R 1

E2h Test Mode N/A 1 Access prohibited

E3h Test Mode N/A 12 Access prohibited

E4h Test Mode N/A 5 Access prohibited

E5h Test Mode N/A 1 Access prohibited

E6h Test Mode N/A 1 Access prohibited

F3h Test Mode N/A 2 Access prohibited

FAh Test Mode N/A 4 Access prohibited

FCh Test Mode N/A 5 Access prohibited

FDh Test Mode N/A 5 Access prohibited

FEh Test Mode N/A 5 Access prohibited
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R61523

Specification

Command Accessibility

In the initial state, only User Command and Manufacturer Command Access Protect command (BOh) are
accessible. Other commands are treated as nop.

Of Manufacturer Command (BOh-FFh) defined in the table below, additional User Commands (B1h-BFh)
are accessible only when MCAP=3"h2.

Other Manufacturer Commands are accessible only when MCAP=3h0. See description on MCAP

command for details.

(1) User Command
Table 27 User Command

Command Accessibility
Operational Command gzrmal Mode g:rmal Mode z?‘rtial Mode z?‘rtial Mode
Sl Idle Mode Off | Idle Mode On | Idle Mode Off | Idle Mode On g':ep Mode

Sleep Mode Sleep Mode Sleep Mode Sleep Mode

Off Off Off Off
00h nop Yes Yes Yes Yes Yes
01h soft_reset Yes Yes Yes Yes Yes
04h read_DDB_start Yes Yes Yes Yes Yes
O0Ah get_power_mode Yes Yes Yes Yes Yes
0Bh get_address_mode Yes Yes Yes Yes Yes
0Ch get_pixel_format Yes Yes Yes Yes Yes
0Dh get_display_mode Yes Yes Yes Yes Yes
OEh get_signal_mode Yes Yes Yes Yes Yes
OFh get_diagnostic Yes Yes Yes Yes Yes

_result

10h enter_sleep_mode Yes Yes Yes Yes Yes
11h exit_sleep_mode Yes Yes Yes Yes Yes
12h enter_partial_mode Yes Yes Yes Yes Yes
13h enter_normal_mode Yes Yes Yes Yes Yes
20h exit_invert_mode N/A N/A N/A N/A N/A
21h enter_invert_mode N/A N/A N/A N/A N/A
28h set_display_off Yes Yes Yes Yes Yes
29h set_display_on Yes Yes Yes Yes Yes
2Ah set_column_address | Yes Yes Yes Yes Yes
2Bh set_page_address Yes Yes Yes Yes Yes
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Table 28 User Command (Continued)

Command Accessibility

Normal Mode Normal Partial Mode | Partial Mode
Operational Command on Mode On On On
Code (Hex) Idle Mode On | Idle Mode Idle Mode On | Sleep Mode

Idle Mode Off

Sleep Mode Sleep Mode Off Sleep Mode On

ot P Off Sleep Mode | Off

Off
2Ch write_memory_start Yes Yes Yes Yes Yes
2Eh read_memory_start Yes Yes Yes Yes Yes
30h set_partial_area Yes Yes Yes Yes Yes
33h set_scroll_area N/A N/A N/A N/A N/A
34h set_tear_off Yes Yes Yes Yes Yes
35h set_tear_on Yes Yes Yes Yes Yes
36h set_address_mode Yes Yes Yes Yes Yes
37h set_scroll_start N/A N/A N/A N/A N/A
38h exit_idle_mode Yes Yes Yes Yes Yes
39h enter_idle_mode Yes Yes Yes Yes Yes
3Ah set_pixel_format Yes Yes Yes Yes Yes
3Ch wrltg_memory_ Yes Yes Yes Yes Yes
continue
SEN read._ memory._ Yes Yes Yes Yes Yes
continue

44h set_tear_scanline Yes Yes Yes Yes Yes
45h get_scanline Yes Yes Yes Yes No
Ath read_DDB_start Yes Yes Yes Yes Yes
A8h read_DDB_continue | Yes Yes Yes Yes Yes
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Specification

(2) Manufacturer Command

Table 29 Manufacturer Command

Command Accessibility

Normal Mode Normal Mode Partial Mode Partial Mode

gperational Command On On On On Sioen Mode
ode (Hex) ldle Mode Off | Idie Mode On | Idie Mode Off | Idie ModeOn | P

Sleep Mode Sleep Mode Sleep Mode Sleep Mode

Off Off Off Off
Boh l;/l:)r::(f)atacturer Command Access Yes Yes Yes Yes Yes
B1h Low Power Mode Control No No No No Yes
B3h Frame Memow Access and Yes Yes Yes Yes Yes

Interface Setting

B5h g(e)j:tChecksum and ECC Error Yes Yes Yes Yes Yes
B6h DSl Control Yes Yes Yes Yes Yes
B8h Backlight Control 1 Yes Yes Yes Yes Yes
B9h Backlight Control 2 Yes Yes Yes Yes Yes
BAh Backlight Control 3 Yes Yes Yes Yes No
BFh Device Code Read Yes Yes Yes Yes Yes
COh Panel Driving Setting Yes Yes Yes Yes Yes
C1h zlc‘)srrr:lw?ll /-IID-:rjtlir;? Sig:g for Yes Yes Yes Yes Yes
C3h '\D/Iizz(ljy Timing Setting for Idle Yes Yes Yes Yes Yes
C4h LTPS Interface Mode Yes Yes Yes Yes Yes
C8h Gamma Set A Yes Yes Yes Yes Yes
Coh Gamma Set B Yes Yes Yes Yes Yes
CAh Gamma Set C Yes Yes Yes Yes Yes
DOh Power Setting for Common Yes Yes Yes Yes Yes
D1h VCOM Setting Yes Yes Yes Yes Yes
D2h Power Setting for Normal Mode Yes Yes Yes Yes Yes
D4h Power Setting for Idle Mode Yes Yes Yes Yes Yes
EOh NVM Access Control Yes Yes Yes Yes No
E1h set_write_DDB Control Yes Yes Yes Yes Yes
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Table 30 Manufacturer Command (Continued)

Test Mode
D7h Test Mode
D9h Test Mode
E2h Test Mode
E3h Test Mode
E4h Test Mode
E5h Test Mode
E6h Test Mode
F3h Test Mode
FAh Test Mode
FCh Test Mode
FDh Test Mode
FEh Test Mode
FFh Test Mode
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Specification

Default Modes and Values

(1) User Command

Table 31 User Command

. Default Modes and Values (Hex)
Operational
Command Parameters
Code (Hex)
After Power-on After SW Reset After HW Reset
00h nop None N/A N/A N/A
01h soft_reset None N/A N/A N/A
1st MS byte of Supplier | MS byte of Supplier MS byte of Supplier
ID (Note2) ID (Note2) ID (Note2)
ond LS byte of Supplier LS byte of Supplier LS byte of Supplier
ID (Note2) ID (Note2) ID (Note2)
MS byte of Supplier | MS byte of Supplier MS byte of Supplier
04h read_DDB_start 3rd Elective Data Elective Data Elective Data
(Note2) (Note2) (Note2)
LS byte of Supplier LS byte of Supplier LS byte of Supplier
4th Elective Data Elective Data Elective Data
(Note2) (Note2) (Note2)
5th FFh FFh FFh
0Ah get_power_mode 1st 08h 08h 08h
0Bh get_address_mode 1st 00h No Change (Note1) 00h
0Ch get_pixel_format 1st 07h 07h 07h
0Dh get_display_mode 1st 00h 00h 00h
OEh get_signal_mode 1st 00h 00h 00h
OFh get_diagnostic 1st 00h 00h 00h
_result
10h enter_sleep_mode None Sleep Mode On Sleep Mode On Sleep Mode On
11h exit_sleep_mode None Sleep Mode On Sleep Mode On Sleep Mode On
. Normal Display Normal Display Normal Display
12h enter_partial_mode None Mode On Mode On Mode On
Normal Display Normal Display Normal Display
13h enter_normal_mode None Mode On Mode On Mode On
20h exit_invert_mode None N/A N/A N/A
21h enter_invert_mode None N/A N/A N/A
28h set_display_off None Display Off Display Off Display Off
29h set_display_on None Display Off Display Off Display Off
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Table 32 User Command (Continued)
. Default Modes and Values (Hex)
Operational
Command Parameters
Code (Hex)
After Power-on After SW Reset After HW Reset
1st/2nd
SC[9:0] 000h 000h 000h
2Ah set_column_address If
3rd/4th set_address_mode
EC[9:0] 167h B5=0:167h 167h
B5=1:27Fh
1st/2nd
h h h
SP[9:0] 000 000 000
2Bh set_page_address If
3rd/4th set_address_mode
EP[9:0] 27Fh B5=0: 27Fh 27Fh
B5=1:167h
2Ch write_memory_start All Random Values Not Cleared Not Cleared
2Eh read_memory_start All Random Values Not Cleared Not Cleared
1st/2nd
SR[9:0] 000h 000h 000h
30h set_partial_area
3rd/4th
ER[9:0] 27Fh 27Fh 27Fh
1st/2nd
TFEA[9:0] N/A N/A N/A
3rd/4th
33h set_scroll_area N/A N/A N/A
- - VSA[9:0]
5th/6th
N/A N/A N/A
BFA[9:0] f / /
34h set_tear_off None TE line output Off TE line output Off TE line output Off
35h set_tear_on 1st TE line output Off TE line output Off TE line output Off
36h set_address_mode 1st 00h No Change (Note1) 00h
37h set_scroll_start c/sstf[gi)] N/A N/A N/A
38h exit_idle_mode None Idle Mode Off Idle Mode Off Idle Mode Off
39h enter_idle_mode None Idle Mode Off Idle Mode Off Idle Mode Off
3Ah set_pixel_format 1st 07h 07h 07h
write_memory
3Ch All Random Values Not Cleared Not Cleared
_continue
read_memory
3Eh All Random Values Not Cleared Not Cleared
_continue
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Table 33 User Command (Continued)

Operational

Default Modes and Values (Hex)

Command Parameters
Code (Hex)
After Power-on After SW Reset After HW Reset
. 1st/2nd
44h set_tear_scanline STS[9:0] 000h 000h 000h
45h ot scanline 1st/2nd 000h 000h 000h
get GTS[9:0] (invalid) (invalid) (invalid)
1st MS byte of Supplier | MS byte of Supplier MS byte of Supplier
ID (Note2) ID (Note2) ID (Note2)
ond LS byte of Supplier | LS byte of Supplier LS byte of Supplier
ID (Note2) ID (Note2) ID (Note2)
MS byte of Supplier | MS byte of Supplier MS byte of Supplier
A1lh read_DDB_start 3rd Elective Data Elective Data Elective Data
(Note2) (Note2) (Note2)
LS byte of Supplier | LS byte of Supplier LS byte of Supplier
4th Elective Data Elective Data Elective Data
(Note2) (Note2) (Note2)
5th FFh FFh FFh
A8h read_DDB_continue | - See See read_DDB_start | See read_DDB_start
- - read_DDB_start - - - -
Notes: 1. No Change from the value before soft_reset command.

2. Data are loaded from internal NVM. If the user writes VCM register value, Supplier ID, and Supplier Elective

Data to the NVM, the values are set to default.
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(2) Manufacturer Command

Table 34 Manufacturer Command

Default Modes and Values (Hex)

o Command Parameters
Code (Hex)
After Power-on After SW Reset After HW Reset
Boh Manufacturer Command 1st MCAP=3'h3 No Change MCAP=3"h3
Access Protect (Note1)
DSTB=0 DSTB=0 DSTB=0
B1h Low Power M Lol
ow Power Mode Contro st Sleep Mode On Sleep Mode On Sleep Mode On
ot WEMODE=0 No Change WEMODE=0
SELDL=0 (Note1) SELDL=0
B3h Frame Memory Access
and Interface Setting TEI=3'h0 No Change TEI=3'h0
2nd DFM=2"h0 (Note!) DFM=2'h0
EPF=2'h0 EPF=2'h0
1st CSOUT=8'h00 No Change CSOUT=8'h00
(Note1)
B5h Read Checksumand ECC | , DSIECP=8'h00 No Change DSIECP=8'h00
Error Count (Note1)
3rd DSIECE=8'h00 No Change DSIECE=8'h00
(Note1)
B6h DSI Control 1st DSITXDIV=2h1 | NO Change DSITXDIV=2"h1
(Note1)
1st BLCM=0 No Change BLCM=0
BLCON=0 (Note1) BLCON=0
2nd THREWO=5h00 | NO Change THREW0=5h00
(Note1)
3rd THREW1=5hoo | O Change THREW1=5'h00
(Note1)
4th ULMTWo=g'hop | NO Change ULMTWO0=8'h00
(Note1)
5th ULMTW1=8'h00 ?‘Nootcer;a)"ge ULMTW1=8'h00
B8h Backlight Control 1
6th LLMTWo=ghoo | O Change LLMTWO0=8'h00
(Note1)
7th LLMTW1=ghoo | NO Change LLMTW1=8'h00
(Note1)
8th PITCHW=4'h0 No Change PITCHW=4'h0
(Note1)
oth CGAPW=5'h00 No Change CGAPW=5'h00
(Note1)
10th COEFK0=5hoo | NO Change COEFK0=5h00
(Note1)
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Table 35 Manufacturer Command (Continued)
X Default Modes and Values (Hex)
Operational
Command Parameters
Code (Hex)
After Power-on After SW Reset After HW Reset
11th COEFK1=5hop | O Change COEFK1=5'h00
(Note1)
12th TBL3=8'h00 No Change TBL3=8'h00
(Note1)
B8h Backlight Control 1 13th TBL4=8'h00 No Change TBL4=8'h00
(Note1)
14th TBL5=8'h00 No Change TBL5=8'h00
(Note1)
15th TBL6=8'h00 No Change TBL6=8'h00
(Note1)
1st PWMON=0 No Change PWMON=0
(Note1)
2nd BDCV=8'h00 No Change BDCV=8'h00
(Note1)
Boh Backlight Control 2 3rd PWMDIV=ghoo | No Change PWMDIV=8'h00
(Note1)
DIMON=0 DIMON=0
ath LEDPWMPOL=0 | No Change LEDPWMPOL=0
LEDPWME=0 (Note1) LEDPWME=0
PWMWM=0 PWMWM=0
BAh Backlight Control 3 1st RDPWM=8'h00 RDPWM=8'h00 RDPWM=8'h00
1st 8'h01 8'h01 8'h01
2nd 8'h22 8'h22 8'h22
BFh Device Code Read
3rd 8'h15 8h15 8h15
4th 8'h23 8'h23 8'h23
$5=0,BGR=0 No Chanae $S=0,BGR=0
1st GS=0,SM=0 (Note!) 9 GS=0,SM=0
REV=0 REV=0
2nd NL=8'h9F No Change NL=8'hoF
(Note1)
COh Panel Driving Setting 3rd SCN=8'h00 No Change SCN=8'h00
(Note1)
_ No Change _
4th NW=0 (Note) NW=0
5th PTV=0 No Change PTV=0
BLV=1 (Note1) BLV=1
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Table 36 Manufacturer Command (Continued)
X Default Modes and Values (Hex)
Operational
Command Parameters
Code (Hex)
After Power-on After SW Reset After HW Reset
PTS=3'h0 PTS=3'h0
6th PTDC=0 ?‘N°Oi:a)‘”ge PTDC=0
COh Panel Driving Setting NDL=0,BLS=0 NDL=0,BLS=0
7th ISC=4’h1 No Change ISC=4’h1
PTG=0 (Note1) PTG=0
_ No Change _
1st BC0=1 (Note1) BCO0=1
, No Change ,
2nd 8’h00 (Note?) 8’h00
Display Timing Setting for No Change
1h -5 o
c Normal/Partial Mode 3rd RTNO=5'n19 (Note1) RTNO=5'n19
4th BP0=8'h08 No Change BPO=8'h08
(Note1)
5th FP0=8'h08 No Change FP0=8'h08
(Note1)
_ No Change _
1st BC2=1 (Note1) BC2=1
, No Change ,
2nd 8'’h00 (Note1) 8'h00
Display Timing Setting for o No Change o
C3h Idle Mode 3rd RTN2=5’h19 (Note1) RTN2=5’h19
4th BP2=8'h08 No Change BP2=8'h08
(Note1)
5th FP2=8'h08 No Change FP2=8'h08
(Note1)
1st NOW=3’h1 No Change NOW=3’h1
SDT=3'h1 (Note1) SDT=3'h1
2nd MCP=3'h1 No Change MCP=3'h1
(Note1)
Cah Source/VCOM/Gate 3rd VEM=2"h3 No Change VEM=2"h3
Driving Timing Setting VEQW=3’h1 (Note1) VEQW=3’h1
4th SPCW=3"h1 No Change SPCW=3"h1
(Note1)
, No Change ,
5th 8’h00 (Note?) 8’h00
csh Gamma Set A 1st-18th All “0” No Change All“0”
(Note1)
Coh Gamma Set B 1st-18th Al “0” No Change Al “0”
(Note1)
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Table 37 Manufacturer Command (Continued)

Default Modes and Values (Hex)
Operational
Command Parameters
Code (Hex) After After After
Power-on SW Reset HW Reset
No Ch
CAh Gamma Set C 1st-18th Al “0” (N°ote f‘;”ge Al 07
1st 8'h00 ?'N°ogf)‘"ge 8'h00
o VC2=3'h4 No Change VC2=3'h4
VC3=3'h7 (Note1) VC3=3'h7
3rd 8'hCo ?'N°ogf)‘"ge 8'hCo
4th VRH=5'hOF ?‘Nootcer;a)"ge VRH=5'hOF
5th 8'ho1 ?‘N"of;:a;”ge 8'h01
DOh Power Setting for Common
6th 8'h00 ?‘Nooi:e)mge 8'h00
7th 8'h00 ?‘Nootcer;a)"ge 8'h00
No Ch
8th 8'h00 (N°Of; f;”ge 8'h00
No Change
9th 8'h07 8’h07
(Note1)
No Change
10th 'h ’h
Ot 8’h00 (Note™) 8’h00
1st VCVCM=0 No Change VCVCM=0
VCVDV=0 (Note1) VCVDV=0
i No Change i
D1h VCOM Setting 2nd 8'h00 (Note) 8'h00
3rd NVM value NVM value NVM value
4th NVM value NVM value NVM value
No Change
1st AP0=2’'h3 AP0=2’h3
(Note1)
D2h Power Setting for Normal ond DC00=3'h4 No Change DCO00=3'h4
Mode DC10=3'h2 (Note1) DC10=3'h2
3rd DC30=3"h2 No Change DC30=3"h2
(Note1)
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Table 38 Manufacturer Command (Continued)
Default Modes and Values (Hex)
Operational
Command Parameters
Code (Hex) After After After
Power-on SW Reset HW Reset
. No Change .
1st AP1=2'h3 (Note) AP1=2'h3
Dah Power Setting for Idle ond DC01=3'h4 No Change DC01=3'h4
Mode DC11=3'h2 (Note1) DC11=3'h2
3rd DC31=3'h2 No Change DC31=3'h2
(Note1)
1st 8'h01 (Note3) 8'h01 (Note3) 8'h01 (Note3)
2nd 8'h30 (Note3) 8'h30 (Note3) 8'h30 (Note3)
D6h Test Mode
3rd 8'h02 (Note3) 8'h02 (Note3) 8'h02 (Note3)
4th 8'h16 (Note3) 8'h16 (Note3) 8'h16 (Note3)
1st 8'h06 (Note3) 8'h06 (Note3) 8'06 (Note3)
2nd 8'h16 (Note3) 8'h16 (Note3) 8'h16 (Note3)
3rd 8'h88 (Note3) 8'h88 (Note3) 8'h88 (Note3)
4th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
5th 8'h66 (Note3) 8'h66 (Note3) 8'h66 (Note3)
6th 8'hAA (Note3) 8'hAA (Note3) 8'hAA (Note3)
D7h Test Mode
7th 8'h0A (Note3) 8'h0A (Note3) 8'h0A (Note3)
8th 8'h88 (Note3) 8'h88 (Note3) 8'h88 (Note3)
9th 8'h80 (Note3) 8'h80 (Note3) 8'h80 (Note3)
10th 8'hCA (Note3) 8'hCA (Note3) 8'hCA (Note3)
11th 8'h0A (Note3) 8'h0A (Note3) 8'h0A (Note3)
12th 8'h0C (Note3) 8'h0C (Note3) 8'h0C (Note3)
1st 8'hFF (Note3) 8'hFF (Note3) 8'hFF (Note3)
DSh Test Mode
2nd 8'h9F (Note3) 8'h9F (Note3) 8'h9F (Note3)
1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
2nd 8'h18 (Note3) 8'h18 (Note3) 8'h18 (Note3)
EOh NVM Access Control
3rd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
4th 8'h07 (Note3) 8'h07 (Note3) 8'h07 (Note3)
E1h set_write_DDB Control 1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
E2h Test Mode 1st 8'h00 No Change 8'h00
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Table 39 Manufacturer Command (Continued)
o onal Default Modes and Values
Cs::,atlona Command Parameters (Hex)
(Hex) After After After
Power-on SW Reset HW Reset
1st 8'h00 No Change 8'h00
E3h Test Mode 2nd 8'h00 No Change 8’h00
3rd-12th 8'hFF No Change 8'hFF
1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
2nd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
E4h Test Mode 3rd 8'hAA (Note3) 8'hAA (Note3) 8'hAA (Note3)
4th 8'hAA (Note3) 8'hAA (Note3) 8'hAA (Note3)
5th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
E5h Test Mode 1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
E6h Test Mode 1st 8'h00 No Change 8'h00
Fah Test Mode 1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
2nd 8'h20 (Note3) 8'h20 (Note3) 8'h20 (Note3)
1st 8'h01 (Note3) 8'h01 (Note3) 8'h01 (Note3)
AR Test Mode 2nd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
3rd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
4th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
FCh Test Mode 1st-5th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
2nd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
FDh Test Mode 3rd 8'h01 (Note3) 8'h01 (Note3) 8'h01 (Note3)
4th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
5th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
1st 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
2nd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
FEh Test Mode 3rd 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
4th 8'h00 (Note3) 8'h00 (Note3) 8'h00 (Note3)
5th 8'h30 (Note3) 8'h30 (Note3) 8'h30 (Note3)
Notes: 1. Data are not changed by executing soft_reset command.
2. |If data are loaded from NVM, the loaded data become default values.

3. These values are the register values when MCAPI[2] is set to 0.
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User Command

nop: 00h
00h nop

DCX |RDX |WRX |pB[15:8] |[DB7 |DB6 |DB5 |DB4 |DB3 |DB2 |DB1 |DBO |Hex
Command |0 1 7 X 0 0 0 0 0 0 0 0 00h

Parameter None

Description | This command is an empty command; it has no effect on the display module. However, it can be used to
terminate Frame Memory Write or Read.

X =Don’t Care
Restriction -
Flow Chart -
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soft_reset: 01h

01H soft_reset
DCX |RDX |WRX |DB[15:8] |DB7 |DB6 |DB5 |(DB4 |DB3 |DB2 |[DB1 |DBO |Hex
Command 0 1 7 X 0 0 0 0 0 0 0 1 01h
Parameter None
Description | The display module performs a software reset. Commands and parameters are written with their SW Reset
default values. (See “Default Modes and Values”.)
Note: The Frame Memory contents are unaffected by this command.
X =Don’t care
Restriction If a soft_reset is sent when the display module is in Sleep Mode, the host processor must wait 120
milliseconds before sending an exit_sleep_mode command.
No soft_reset shall be sent during exit_sleep_mode sequence.
No new command setting is allowed until the R61523 enters the Sleep Mode.
See “State & Command sequence” for the sequence to enter Sleep Mode.
If a soft_reset is sent when the display module is in Sleep Mode, data in NVM are read. No new command
setting is inhibited while data are read (5ms).
Flow Chart
[t
[ Legend !
= .
1 1
| |
1 1
Blank Display Device ! !
i |
1 1
| i
1
Reset to SW Defaults i !
| i
: :
1 1
1 1
1 1
Sleep Mode On : Sequential :
! transfer '
| |
i 1
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read_DDB_start: 04h

04h read_DDB_start
DCX RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 0 0 0 1 0 0 A8h
Dummy 1 1 1 X X o Ix  Ix  Ix Ix  |x |x |x [xxn
parameter
1% ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1
Parameter ! f ! X [15] [14] [13] [12] [11] [10] [9] [8] XXh
2m ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1
1 1 X XXh
Parameter f [7] [6] [5] [4] [3] [2] [1] [0]
rd
3 1 1 1 X ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2 XXh
parameter [15] [14] [13] [12] [11] [10] [9] [8]
th
4 1 1 1 X ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2 XXh
parameter 71 |61 |51 |4 B |21 (1 |[0]
5(h
1 7 1 X 1 1 1 1 1 1 1 1 04h
parameter
Description The command returns information from the display module as follows:
1st parameter: upper byte (ID1[15:8]) of Supplier ID
2nd parameter: lower byte (ID[7:0]) of Supplier ID
3rd parameter: Supplier Elective Data (ID2[15:8])
4th parameter: Supplier Elective Data (ID2[7:0])
5th parameter: Exit Code (FFh)
Supplier ID and Supplier Elective Data stored in internal NVM are read. Read values are the same as ones
read by read_DDB_start (A1h) command. read_DDB_continue (A8h) command is not affected.
X=Don't care
Restriction -
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Flow Chart

[ read_DDB_start |

(MS byte of

1st parameter ID1[15:8]

Supplier ID)

v

(LS byte of

NN

2nd parameter ID1[7:0]

Supplier 1D}

NN

v

3rd parameter ID2[15:8]
(MS byte of Suppilier
Elective Data)

N\

v

4th parameter ID2[[7:0]

(LS byte of Suppilier
Elective Data)

AN

A

L

N\

(Exit

5th parameter FFh

\

code)

Legend

Command

Parameter

Sequential
transfer

Note: When this command is read via DSI, dummy read operation is not performed.
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get_power_mode: 0Ah

0Ah get_power_mode

DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 0 0 0 0 1 0 1 0 0Ah
Dummy 1 1 1 X X X X X X X X X XXh
parameter

IDM PTL |SLP |[NOR |DSP
st

1% parameter 1 1 1 X 0 ON ON ouT |oN ON 0 0 XXh
Description The display module returns the current power mode.

Bit Description Comment Command list Symbol

D7 Reserved Set to “0” -

D6 Idle Mode On/Off IDMON

D5 Partial Mode On/Off PTLON

D4 Sleep Mode On/Off SLPOUT

D3 Display Normal Mode On/Off NORON

D2 Display On/Off DSPON

D1 Reserved Set to “0” -

DO Reserved Set to “0” -
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0Ah

get_power_mode

Bit D7 — Reserved
This bit is not applicable. Set to “0”.
Bit D6 — Idle Mode On/Off

Idle Mode Off.
Idle Mode On.

0 =
o=

Bit D5 — Partial Mode On/Off

‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.

Bit D4 — Sleep Mode On/Off

‘0’ = Sleep Mode On
‘1’ = Sleep Mode Off

Bit D3 — Display Normal Mode On/Off

‘0’ = Display Normal Mode Off
‘1’ = Display Normal Mode On

Bit D2 — Display On/Off

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

Bit D1 — Reserved

This bit is not applicable. Set to “0”.
Bit DO — Reserved

This bit is not applicable. Set to “0”.

X =Don't care.

Restriction

Flow chart

Note: When this command is read via DSI, dummy read operation is not performed.

get_power_mode

Host

Dummy Read

R61523

Send 1st parameter

Command

Parameter

Display

Sequential
transfer
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get_address_mode: 0Bh

0Bh get_address_mode
DCX RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 0 0 1 0 1 1 0Bh
D
ummy 0 1 1 X X X X X X X |x X Xxh
parameter
1% parameter 1 T 1 X B7 B6 B5 B4 B3 0 0 BO XXh
Description The display module returns the current status of the display as described in the table below. This command
setting depends on set_address_mode (36h). For B4, B3, and B0, please refer to “Appendix” for each mode.
Bit Description Comment Command list symbol
D7 Page Address Order B7
D6 Column Address Order B6
D5 Page/Column Order B5
D4 Line Address Order B4
D3 RGB/BGR Order Set to “0”
D2 Display Data Latch Order Set to “0”
D1 Reserved Set to “0”
DO Switching between Common outputs and Frame Memory BO
° Bit D7 - Page Address Order
‘0’ = Top to Bottom (When set_address_mode D7 ='0’)
‘1’ = Bottom to Top (When set_address_mode D7 = ‘1’)
° Bit D6 — Column Address Order
‘0’ = Left to Right (When set_address_mode D6 = ‘0’)
‘1" = Right to Left (When set_address_mode D6 = ‘1")
. Bit D5 — Page/Column Order
‘0’ = Normal Mode (When set_address_mode D5 = ‘0’)
‘1’ = Reverse Mode (When set_address_mode D5 = ‘1’)
Note: See “Host Processor to Memory Write/Read Direction” and “Memory Access Control: 36h” for D7 to
D5 bits.
. Bit D4 — Line Address Order
‘0’ = LCD Refresh Top to Bottom (When set_address_mode D4 =‘0’)
‘1" = LCD Refresh Bottom to Top (When set_address_mode D4 = ‘1’)
Note: See “Memory Access Control (36h)” for D4 bit.
. Bit D3 — RGB/BGR Order
This bit is not applicable. Set to “0” (Not supported).
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0Bh get_address_mode

D ipti
eseripion . Bit D2 — Display Data Latch Data Order

This bit is not applicable. Set to “0” (Not supported).

. Bit D1 — Reserved

This bit is not applicable. Set to “0” (Not supported).

. Bit DO — Switching between Common outputs and Frame Memory

‘0’ = Normal (When set_address_mode D0="0’)
‘1’ = Flipped (When set_address_mode D0="1") The gate scan order is reversed.

X =Don't care.

Restriction -

Flow Chart

Command

Host
i R61523

Dummy Read

Send 1st parameter

Parameter

Display

Note: When this command is read via DSI, dummy read operation is not performed.
Sequential

transfer

Note: See “’State Transition Diagram” for display mode transition.
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get_pixel_format: 0Ch

0Ch get_pixel_format

DCX RDX |WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 0 0 0 0 1 1 0 0 0Ch
Dummy 1 1 1 X X X X X X X X X XXh
parameter
1% parameter 1 i 1 X 0 D6 D5 D4 0 D2 D1 DO XXh

Description

This command indicates the current status of the display as described in the table below. This command
setting depends on set_pixel_format (3Ah).

Bit Description Comment
D7 DPI Pixel format Set to “0”
D6 (RGB Interface Color Format) Set to “0”
D5 Set to “0”
D4 Set to “0”
D3 DBI Pixel Format Set to “0”
D2 (Control Interface Color Format) D2

D1 D1

DO DO

Bit D[6:4] — These bits are not applicable. Set to 3’'h7.

Bit D[2:0] — DBI Pixel Format (Control Interface Color Format Selection)

Bit D7 and D3 — These bits are not applicable. Set to “0”. See description of command
set_pixel_format (3Ah).

Control Interface Color Format D6/D2 D5/D1 D4/D0
Setting inhibited 0 0 0
Setting inhibited 0 0 1
Setting inhibited 0 1 0
Setting inhibited 0 1 1
Setting inhibited 1 0 0
16 bits/pixel (65,536 colors) 1 0 1
18 bits/pixel (262,144 colors) 1 1 0
24 bits/pixel (16,777,216 colors) 1 1 1
X =Don’t care
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0Ch get_pixel_format
Legend
rget_pixel_format | Command
Host
R61523 Parameter

Dummy Read

Send 1st parameter

Display

Mote: When this command is read via DSI, dummy read operation is not performed. .
Sequential

transfer
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Specification

get_display_mode: 0Dh

0Dh get_display_mode

DCX |RDX |WRX |DB[15:8] |DB7 |DB6 |[DB5 |DB4 |[DB3 |DB2 DB1 DBO Hex
Command 0 1 7 X 0 0 0 0 1 1 0 1 0Dh
Dummy 1 1 1 X X X X X X X X X XXh
parameter
1% parameter 1 i 1 X 0 0 0 0 0 0 0 0 XXh

Description The display module returns the current status of the display as described in the table below.
Bit Description Comment Command list symbol
D7 Vertical Scrolling Status Set to “0”
D6 Reserved Set to “0”
D5 Inversion ON/OFF Set to “0”
D4 Reserved Set to “0”
D3 Reserved Set to “0”
D2 Gamma Curve Selection Set to “0”
D1 Gamma Curve Selection Set to “0”
DO Gamma Curve Selection Set to “0”
. Bit D7

This bit is not applicable. Set to “0”.
. Bit D6 — Reserved
This bit is not applicable. Set to “0”.
. Bit D5
This bit is not applicable. Set to “0”.
. Bit D4, D3 — Reserved
These bits are not applicable. Set to “0”.
. Bit D2, D1, DO — Gamma Curve Selection
These bits are not applicable. Set to “0”.
X =Don’t care
Restriction -
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R61523 Specification
0Dh get_display_mode
Flow Chart P '
! Legend !
] |
I I
I |
Host H |
s | e 7
I |
I I
i |
/S:end 1st parameter E i
| =
I I
] |
I I
When this command is read via DSI, dummy read operation is not performed. ! ) !
H Sequential 1
H transfer |
i |
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Specification

get_signal_mode: 0Eh

0Eh get_signal_mode
DCX |RDX |WRX |DB[15:8] |DB7 DB6 DB5 |DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 0 0 1 1 1 0 OEh
Dummy 1 1 1 X X |x X |x o |x o Ix o [x [x |xxn
parameter
TE TEL
st
1% parameter 1 1 1 X ON OM 0 0 0 0 0 0 XXh
Description The display module returns the Display Signal Mode as described in the table below.
Bit Description Comment Command list symbol
D7 Tearing Effect line ON/OFF TEON
D6 Tearing Effect line Output Mode TELOM
D5 Reserved Set to “0” -
D4 Reserved Set to “0” -
D3 Reserved Set to “0” -
D2 Reserved Set to “0” -
D1 Reserved Set to “0” -
DO Reserved Set to “0” -
. Bit D7 — Tearing Effect Line On/Off
‘0’ = Tearing Effect Line Off
‘1’ = Tearing Effect On
. Bit D6 — Tearing Effect Line Output Mode (See “set_tear_on: 35h”).
‘0’ = Mode1
1’ = Mode2
. Bit D5-D0 — Reserved
These bits are not applicable. Set to “0”.
X =Don’t care
Restriction -
Rev.1.01 December 25, 2009 98

Renesas SP Confidential




R61523

Specification

OEh get_signal_mode

Flow Chart

Host
i R61523

Send 1st parameter

Note: When this command is read via DSI, dummy read operation is not performed.

Command

Parameter

Display

Sequential
transfer
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Specification

get_diagnostic_result:0Fh

OFh get_diagnostic_result
DCX RDX | WRX | DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB DBO Hex
Command 0 1 T X 0 0 0 0 1 1 1 1 OFh
Dummy 0 1 1 X X X X X X X |x X XXh
parameter
1 FUN
Parameter 0 7 1 X 0 cb 0 0 0 0 0 0 XXh
Bit Description Comment Command List
Symbol
D7 Register Loading Detection Setto 0
D6 Functionality Detection FUNCD
D5 Chip Attachment Detection Setto 0 -
D4 Display Glass Break Detection Setto 0 -
D3 Reserved Setto 0 -
D2 Reserved Setto 0 -
D1 Reserved Setto 0 -
DO Reserved Setto 0 -
The display module returns the self-diagnostic results following the exit_sleep_mode (11h) as shown in the
table above.
Description e  Bit D7 — Register Loading Detection
This bit is not applicable. Set to “0”.
° Bit D6 — Functionality Detection
Note: See Self-Diagnostic Function for D6.
° Bit D5 — Chip Attachment Detection
This bit is not applicable. Set to “0”.
. Bit D4 —Display Glass Break Detection
This bit is not applicable. Set to “0”.
. Bit D3, D2, D1, DO — Reserved
Setto 0.
X =Don’t care
Restriction -
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OFh get_diagnostic_result
Flow Chart

Tt T eI
@l_diag nostic_result ‘ | Legend !
|
S .S | |
R61523 ! i
= |
Dummy Read H I
I
| :
! |
Send 1st paramete/ i |

1
|
= :
= |
Note: When this command is read via DSI, dummy read operation is not performed. H !
E Sequential |
! transfer X
1 I
|
e e
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Specification

enter_sleep_mode: 10h

10h enter_sleep_mode
DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 0 0 0 1 0 0 0 0 10h
Parameter None
Description This command causes the LCD module to enter the Sleep mode. In this mode, the DC/DC converter, internal oscillator
and panel scanning stop.
See “State & Command sequence” for Sleep In sequence.
DBI remains operational and the memory maintains its contents.
See “State Transition Diagram” for each stage of transition.
X =Don’t care
Restriction This command has no effect when the module is already in Sleep mode. Sleep mode can be exited only when the
exit_sleep_mode (11h) is transmitted.
Sending a new command is prohibited while the R61523 performs either power supply OFF sequencer or blank scan.
Flow Chart
P
(  AnyMode ) ! Legend !
1 1
1
} e :
1 1
1 1
enter_sleep_mode Stop Power | |
Supply ! '
1 1
1
| |
Blank Display ! |
. I 1
Device Stop Internal ' '
Oscillator i !
1
: |
1 1
1 1
1 1
PB\{;?)anyﬁ ! Sequential '
Device Sleep Mode ' transfer '
| |
L e e e e e e e e e e e 1
Rev.1.01 December 25, 2009 102

Renesas SP Confidential




R61523

Specification

exit_sleep_mode: 11h

11h exit_sleep_mode
DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 0 0 0 1 0 0 0 1 11h
Parameter None
Description This command causes the display module to exit Sleep mode. DC/DC converter, internal oscillation and panel
scanning start.
See “State & Command sequence” for exit_sleep_mode sequence.
See “State Transition Diagram” for each stage of transition.
X =Don’t care
Restriction This command shall not cause any visual effect on display device when the display module is not in Sleep
mode.
No new command setting is allowed during power supply ON sequence. Operation may continue for more
than 120msec due to power supply ON sequence setting. Do not send any command either in this case.
The host processor must wait 120 milliseconds after sending an enter_sleep_mode command before sending
an exit_sleep_mode command.
The display runs the self-diagnostic function after this command is received.
Flow Chart
|_____________________|
(_ SleepMode ) ! Legend !
1 1
1 1
" [ commend | |
Power On | i
. . 1
exit_sleep_mode Display ! Parameter :
Device i !
1
1
i Display !
1
Start Internal i !
Oscillator Blank Display . :
Device i :
1
: :
1 1
1 1
1
Start Power . | Sequential !
Supply Display : transfer !
Memory contents ! '
1 1
e e e = 1
Sleep Mode Off
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enter_partial_mode: 12h

12h enter_partial_mode: 12h

DCX |[RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command 0 1 7 X 0 0 0 1 0 0 1 0 12h
Parameter None
Description This command causes the display module to enter the Partial mode. The Partial mode window is described

by the set_partial_area command (30h).
To leave Partial mode, the enter_normal_mode (13h) shall be written.

X =Don't care

Note: When a command breaks in the middle of frame period in Normal mode, the command is enabled
from the next frame period.

Restriction This command has no effect when the module is already in Partial mode.
Flow Chart See “set_partial_area: 30h”.
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R61523 Specification

enter_normal_mode: 13h

13h enter_normal_mode

DCX |[RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command 0 1 1 X 0 0 0 1 0 0 1 1 13h

Parameter None

Description This command causes the display module to enter the Normal mode. Normal mode means Partial mode is
off.

X =Don’t care

Note: When a command breaks in the middle of frame period in Partial Mode, that command becomes valid
from the next frame period.

Restriction This command has no effect when Normal mode is already active.
Flow Chart See the descriptions of commands set_partial_area (30h) when using this command.
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Specification

set_display_off: 28h

28h set_display_off
DCX |RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 0 1 0 0 0 28h
Parameter None
Description This command causes the display module to stop displaying the image data on the display device.
The frame memory contents remain unchanged. No status bits are changed.
(Example)
memory display
For DISPOFF mode selection, see “Panel Driving Setting: COh”.
X = Don’t care
Restriction This command has no effect when the display panel is already off.
e |
Flow Chart : Legend :
Display panel on : |
! Command !
| |
1
set_display_off H |
1 1
| s
| |
Display panel off : i
| |
| |
1 1
1 1
1 1
1 1
! Sequential H
! transfer ,
| |
L e e e e e e e e e e e 1
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set_display _on: 29h

29h set_display_on
DCX | RDX WRX DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 0 0 0 1 0 1 0 0 1 29h
Parameter None
Description This command causes the display module to start displaying the image data on the display device.
The frame memory contents remain unchanged. No status bits are changed.
(Example)
memory display
Restriction This command has no effect when the display panel is already on.
Flow Chart :"""L_e_g_e_r;&"""":
Display panel off ! :
1
i :
i i
1 1
i |
1
| :
1 1
Display panel on : |
e >
1 1
1 1
| '
1 1
1 1
1 1
1 1
H Sequential .
! transfer :
| |
S 1
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set_column_address: 2Ah

2Ah set_column_address

DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 0 1 0 1 0 2Ah
1st parameter |1 1 1 X 0 0 0 0 0 0 SC[9] [SC[8] |XXh
2nd parameter | 1 1 7 X sc[7] | sciel |scis] |scl4] |Sc3] |scl2] |sci] |scio] | XXh
3rd parameter | 1 1 7 X 0 0 0 0 0 0 EC[9] |EC[8] |XXh
4th parameter | 1 1 7 X EC[7] |EC[6] |EC[5] |EC[4] |EC[3] |EC[2] |EC[1] |ECI0] |XXh

Description This command defines the column extent of the frame memory accessed by the host processor.

The values of SC[9:0] and EC[9:0] are referred when write_memory_start (2Ch) and read_memory_start (2Eh)
commands are written. No status bits are changed.

Example

X=Don't care.

Restriction SC [9:0] must be equal to or less than EC[9:0]. Set the 1* parameter B5 in set_address_mode (36h) in
advance.

Note: The parameters are disregarded in the following cases.
. If set_address_mode B5 = 0: SC[9:0] or EC[9:0] > 167h
. If set_address_mode B5 = 1: SC[9:0] or EC[9:0] > 27Fh
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Specification

2Ah

set_column_address

Flow Chart

set_column_address

1st&2nd parameter SC[9:0]
3rd&4th parameter EC[9:0]

set_page_address

1st&2nd parameter SP[9:0]
3rd&4th parameter EP[9:0]

Write_memory_start

Image Data
D1[8:0],D2[8:0]

Next Command

Command

Parameter

Display

Mode

Sequential
transfer
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Specification

set_page_address: 2Bh

2Bh set_page_address

DCX RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 0 1 0 1 1 2Bh
1st parameter |1 1 1 X 0 0 0 0 0 0 SP[9] [SP[8] |XXh
2nd parameter | 1 1 1 X SP[7] |SP[6] |SP[5] |SPM4] |SP[3] |SP[2] |SP[1] |SP[0] |XXh
3rd parameter | 1 1 7 X 0 0 0 0 0 0 EP[9] |EP[8] |XXh
4th parameter |1 1 1 X EP[7] |EP[6] |EP[5] |EP[4] |EP[3] |EP[2] |EP[1] |EP[0] |XXh
Description This command defines the page extent of the frame memory accessed by the host processor. No status bits

are changed.

The values of SP[9:0] and EP[9:0] are referred when write_memory_start (2Ch) and read_memory_start (2Eh)

commands are written.

Example
SP[9:0] |—p

X = Don't care
Restriction SP[9:0] must always be equal to or less than EP[9:0]. Set the 1% parameter B5 in set_address_mode (36h) in

advance.

Note: The parameters are disregarded in the following cases.

. If set_address_mode B5 = 0: SP[9:0] or EP[9:0] > 27Fh

. If set_address_mode B5 = 1: SP[9:0] or EP[9:0] > 167h
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2Bh set_page_address

Flow Chart ) :“""L_e_g_e_n_&“""“:
1 1
1
> As required i '
1 1
| |
1st&2nd parameter SC[9:0] H |
3rd&4th parameter EC[9:0] . '
_/ ' !
1 1
1 1
1
1 1
: :
| |
1 1
: 1
1st&2nd parameter SP[9:0] : Sequential !
3rd&4th parameter EP[9:0] ' transfer !

1
e |

v N
As required
Image Data
D1[8:0],D2[8:0]
¢ _/
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Specification

write_memory_start: 2Ch

2Ch write_memory_start
DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 0 1 1 0 0 2Ch
L TN R o O A N A A O
' 3FFh
T U A AR O O O O
3FFh
e L N L R O O O A
’ 3FFh
Description This command transfers image data from the host processor to the display module’s frame memory.
No status bits are changed.
If this command is received, the column and page registers are set to the Start Column (SC) and Start Page
(SP) respectively.
After pixel data 1 is stored in frame memory at (SC, SP), address counter’s direction differs depending on Bits
5, 6, 7 of set_address_mode (36h). See “Host Processor to Memory Write/Read Direction”.
If Frame Memory Access and Interface setting (B3h) WEMODE = 0:
If the number of pixels in transfer data exceed (EC-SC+1)*(EP-SP+1), the extra pixels are ignored.
If Frame Memory Access and Interface setting (B3h) WEMODE = 1
When the number of pixels in transfer data exceed (EC-SC+1)*(EP-SP+1), the column register and the page
register are set to the Start Column and Start Page respectively. Then subsequent data are written to the
frame memory.
Sending any other command will stop writing to the frame memory.
See DBI Data Format and DSI Data Format for write data formats in DBI Type B 16-/8-bit bus interface and
DSI.
X=Don't care.
Restriction In all color modes, there are no restrictions on the length of parameters. If data is not transferred in units of
pixels, the extra data is regarded as invalid.
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2Ch write_memory_start

Flow Chart

Write_memory_start Command

Parameter

Image Data
D1[15:0],D2[15:0]
....,.Dn[15:0]

Display

Next Command

Sequential
transfer
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Specification

read_memory_start: 2Eh

2Eh read_memory_start
DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 0 1 1 1 0 2Eh
D
ummy 1 1 1 X X Ix o x o x o Ix o |x o |x o |x XXh
parameter
istpieldata | 1 ) ; D1 D1 D1 D1 D1 D1 D1 D1 D1 000h
s |71 |61 |51 @B |21 |1 |0 |
1 1 1 Dx Dx Dx Dx Dx Dx Dx Dx Dx 000h
s |71 |61 |51 @B |21 |1 |0 |
Nih pixel data | 1 1 1 Dn Dn Dn Dn Dn Dn Dn Dn Dn 000h
s |71 |61 |51 @B |21 |1 |0 |
Description This command transfers image data from the frame memory to the host processor. No status bits are
changed.
If this command is received, the column and page registers are set to the Start Column (SC) and Start Page
(SP) respectively.
After pixel data are read from the frame memory at (SC, SP), address counter’s direction differs depending on
Bits 5, 6, 7 of set_address_mode (36h). See “Host Processor to Memory Write/Read Direction.”
If read operation continued after (EP, EC) data were read, the last data (EP, EC) continue to be read.
Any other written command stops frame memory read.
See DBI Data Format and DSI Data Format for read data formats in DBI Type B 16-/8-bit bus interface and
DS, respectively.
X =Don't care.
Restriction In all color modes, the Frame memory read is always 24 bits so there is no restriction on the length of
parameters.
If data is not transferred in units of pixels, the extra data is regarded as invalid.
Flow Chart i Legend i
i i
P
| i
! Display !
Image Data ' H
DA[15:0],D2[15:0] : !
....DN[15:0] ! i
= i
1 1
| 1
i i
1 1
| 1
Note: When this command is read via DSI, dummy read operation is not performed. i i
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set_partial_area: 30h

30h set_partial_area

DCX RDX WRX |DB[15:8] {DB7 |[DB6 |DB5 |DB4 |[DB3 |DB2 |DBf1 DBO |Hex
Command 0 1 1 X 0 0 1 1 0 0 0 0 30h
1st parameter |1 1 1 X 0 0 0 0 0 0 SR[9] [SR[8] |000h
2nd parameter | 1 1 1 X SR[7] |SR[6] |SR[5] |SR[4] [SR[3] |SR[2] |SR[1] |SRI0] ééFh
3rd parameter | 1 1 1 X 0 0 0 0 0 0 ER[9] |ER[8] |000h
ath parameter | 1 1 1 X ER[7] |ER[6] |ER[5] |ER[4] |ER[3] |ER[2] |ER[1] |ER[0] ééFh
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30h set_partial_area

Description This command defines the partial mode’s display area. There are 2 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.

End Row > Start Row (set_address_mode(36h) B4=0)

SR[9:0] |—>

Partial Area

ER[9:0] |—>

End Row

nd Row

Partial Area

SR[9:0] |—>

Start Row

End Row < Start Row (set_address_mode(36h) B4=0)

| | ) Partial Area

SR[9:0] |—>

Start Row

:E} Partial Area

End Row < Start Row (set_address_mode(36h) B4=1)

Start Row

SR[9:0] >

} Partial Area

ER[9:0] |—>

End Row

> Partial Area

If End Row = Start Row, the partial area will be one row deep.

X = Don't care.
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30h set_partial_area
Restriction SR[9:0] and ER[9:0] shall not be greater than 27Fh. The bits other than SR[9:0] and ER[9:0] are “Don’t care.”
Flow Chart

1. To enter Partial mode

2. To exit Partial mode

Optional
(To avoid tearing effect)

Any Mode

set_partial_area

SR[15:0] and
ER[15:0]

enter_partial_mode

Partial Mode On

Partial Mode On

set_display_off

enter_normall_mode

Normal Mode On

Write_memory_start

Image Data
D1[15:0],D2[15:0]
....,DNn[15:0]

et_display_on

Enter Normal Mode
turns Partial Mode off

Command

Parameter

Display

Sequential
transfer
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set_tear_off: 34h

34h set_tear_off

DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 0 0 1 1 0 1 0 0 34h
Parameter None

Description This command turns off the Tearing Effect output signal from the TE signal line.

X =Don't care

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

Flow Chart

TE output On or Off

Command

Parameter
set_tear_off

Display

TE output off

Sequential
transfer
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Specification

set_tear_on: 35h

35h

set_tear_on

DCX RDX WRX | DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command

0 1 T X 0 0 1 1 0 1 0 1 35h

Parameter

TEL
T X X X X X X X X oM XXh

N
N

Description

This command turns on the display module’s Tearing Effect output signal on the TE signal line.
The TE signal is not affected by changing set_address_mode (36h) bit B4 (Line Refresh order).

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

See “TE Pin Output Signal* for details.

TELOM = 0: The Tearing Effect Output line consists of V-Blanking information only.
The Tearing Effect Output line shall be high during vertical blanking period.

tual Sl tuan
|

| L

TELOM = 1: The tearing Effect Output line consists of both V-blanking and H-blanking information.

A
A

tua Sl tuan
|

A
A

tha | than

L L

Vertical blanking period: Non-lit display period in (back porch + front porch + partial mode)

tvdl Number of lines set by NL

tvdh Number of lines set by BP + Number of lines set by FP

thdl 3 clocks (based on internal operation clock)

thdh Number of clocks set by RTN — 3 clocks (based on internal operation clock)

Notes: 1. The Tearing Effect pin goes to the low level when Tearing Effect Line is On and Sleep mode is On.
2. TELOM=0 when DSI TE-report is used.

X =Don’t care

Restriction

This command has no effect when Tearing Effect output is already ON. Changes in parameter TELOM are
enabled from the next frame period.
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35h set_tear_on

Flow Chart
TE output On or Off
set_tear_on

: TELOM ;
TE output On

Command

Parameter

Display

Mode

Sequential
transfer
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Specification

set_address_mode: 36h

36h set_address_mode
DCX RDX WRX |DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 0 0 0 1 1 0 1 1 0 36h
1st parameter |1 1 7 X B7 B6 B5 B4 0 0 0 BO XXh
Description This command sets the read/write scanning direction of frame memory. No status bits are changed.
Bit Description Comment Symbol
D7 Page Address Order B7
D6 Column Address Order B6
D5 Page/Column Addressing Order B5
D4 Display Device Line Refresh Order B4
D3 RGB/BGR Order Don’t care -
D2 Display Data Latch Data Order Don'’t care -
D1 Flip Horizontal Don’t care -
DO Flip Vertical BO
. Bit B7 - Page Address Order
‘0’ = Top to Bottom
‘1" = Bottom to Top
B7=0 B7=1
Host Processor Frame Memory Host Processor Frame Memory
B6=0 | sp | sP | sP
B5=0
B3=X
EP EP EP
T T o T
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36h

set_address_mode

Description

Bit B6 - Column Address Order

‘0’ = Left to Right
‘1’ = Right to Left

B6=0

B6=1

Host Processor

Frame Memory

Host Processor

Frame Memory

B7=0 | SP | SP | SP | SP
B5=0
B3=X
EP EP EP EP
S E S E S E E S
c >c c >c c > c* c
Bit B5 — Page/Column Addressing Order
‘0’ = Normal Mode
‘1" = Reverse Mode
B5=0 B5=1
Host Processor Frame Memory Host Processor Frame Memory
B7=0 | SP | SP | SP sC
B6=0
B3=X
EP EP EP [T 11 EC
S E S E S E
¢ [¢ c >c [¢] [¢ P P

Note: See Chapter “Frame Memory” for bits B7-5.

Bit B4 — Display Device Line Refresh Order

‘0’ = LCD Refresh Top to Bottom

‘1" = LCD Refresh Bottom to Top (Memory reading and gate scanning directions invert simultaneously.)

B4=0 B4=1
Frame Memory Display Frame Memary Display
| |Start 1st | |Start Last
Start 2nd 3
Start drd
Start 3rd
Y Start 2nd
Start Last Start 1st
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36h set_address_mode
Description
P e  Bit B3 — RGB/BGR order
This bit is not applicable. Set to “0”. (Not supported)
. Bit B2 — Display Data Latch Data Order
This bit is not applicable. Set to “0”. (Not supported)
. Bit B1 — Flip Horizontal
This bit is not applicable. Set to “0”. (Not supported)
° Bit BO — Flip Vertical
‘0’ = Normal
‘1’ = Flipped (Gate scanning direction inverts.)
B0=0 BO=1
Frame Memory Display Device Frame Memory Display Device
B4=0 | 1 | 1 | 1 n
n n 1
1 ) m 1 ) m 1 ) m
X =Don't care
Restriction -
Flow Chart s
i Legend i
: :
s e
S = i
Set_address_mode H '
i |
! Displa !
v : |
i 57,86,85,84,80 i i
v i i
((New Address mode) H \
H Sequential i
H transfer X
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exit_idle_mode: 38h

38h exit_idle_mode

DCX RDX WRX | DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command 0 1 ) X 0 0 1 1 1 0 0 0 38h

Parameter None

Description This command causes the display module to exit Idle mode.
LCD can display up to 16,777,216 colors when Idle mode is off.

X =Don’t care

Restriction This command has no effect when the display module is not in Idle mode.

Flow Chart

Idle mode on

Command

Exit_idle_mode Parameter

Display

Idle mode off

Mode

Sequential
transfer
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enter_idle_mode: 39h

39h enter_idle_mode
DCX RDX WRX | DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 1 1 0 0 1 39h
Parameter None
Description This command causes the display module to enter Idle mode. In the Idle mode, color expression is reduced.
Eight color depth data are displayed using MSB of each R, G and B color components in the Frame Memory.
In this mode, only grayscale levels VO and V255 are used and power supplies for other levels V1-V254 are
halted, reducing power consumption.
It is possible to reduce power consumption by optimizing settings for Idle Mode.
In the Idle mode, the settings of Gamma Set A (C8h), Gamma Set B (C9h), and Gamma Set C (CAh) registers
are applied to R, G, and B dots, respectively.
Memory Display Panel
Memory Contents vs. Display Color
R[7:0] G[7:0] B[7:0]
Black 00X XXXXXX 0XXXXXXX XXX XXXX
Blue 00X XXXXXX 0XXXXXXX XX XX XXX
Red TXXXXXXX 0XXXXXXX XXX XXXX
Magenta TXXXXXXX 0XXXXXXX XXX XXXX
Green 00X XXXXXX 1TXXXXXXX XX XX XXX
Cyan 00X XXXXXX 1TXXXXXXX XX XX XXX
Yellow 1TXXXXXXX 1TXXXXXXX XXX XXXX
White 1T XX XXXXX 1T XX XXXXX XX XX XXX
X =Don’t care
Restriction This command has no effect when the module is already in Idle mode.
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39h enter_idle_mode

FlowChart |
1 1
' L n

Idle mode off ! ege d i

e s
1 1
1 1
1 1
| |
1 1
! Display !
1 1
1 1
1 1
| |
| |
1 1
1 1
! _ !
' Sequential 1
. transfer 1
1 1
1 1
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set_pixel _format: 3Ah

3Ah set_pixel_format

DCX RDX WRX DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 0 0 1 1 1 0 1 0 3Ah
1st parameter |1 1 7 X 0 0 0 0 0 D2 D1 DO XXh

Description This command is used to define the format of RGB picture data, which are to be transferred via the DBI/DSI.
The formats are shown in the following table:
Bit D[6:4] — Setting inhibited.
Bit D[2:0] — DBI Pixel Format (Control Interface Color Format Selection), DSI
Bit D7 and D3 — These bits are not applicable. Set to “0”.
Control Interface Color Format D2 D1 0
Setting inhibited 0 0
Setting inhibited 0 0
Setting inhibited 0 1
Setting inhibited 0 1
Setting inhibited 1 0
16 bits/pixel (65,536 colors) 1 0
18 bits/pixel (262,144 colors) 1 1
24 bits/pixel (16,777,216 colors) 1 1
See “DBI Data Format” for each data format.
Notes 1: When “the bits settings are disabled” are set, undesirable image will be displayed on the panel.
2: Other settings than D[2:0] = 5 (16 bits/pixel), 6 (18 bits/pixel), and 7 (24 bits/pixel) are disabled in DBI
Type B operation.
X = Don't care
Restriction There is no visible effect until the frame memory is written.
Flow Chart

set_pixel_format

set_pixel_forma

New Pixel Mode
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write_memory_continue: 3Ch

3Ch write_memory_continue
DCX RDX WRX |DB[15:8] |DB7 |DB6 |DB5 |DB4 |DB3 |(DB2 |DB1 |DBO Hex
Command 0 1 1 X 0 0 1 1 1 1 0 0 3Ch
000h
istpieldata |1 ; ) D1 D1 D1 D1 D1 D1 D1 D1 D1
s8] |71 |61 |81 @ (B |21 |1 |0 |epen
000h
1 1 1 Dx Dx Dx Dx Dx Dx Dx Dx Dx .
s:8] |71 |61 |81 |4 |81 |12 (11 |11 |eeen
Nth pixel dat 1 1 1 Dn Dn Dn Dn Dn Dn Dn Dn Dn 000h
pixel data
[15:8] [7] [6] [3] [4] [3] [2] 1 [
FFFh
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 or write_memory_start command.
Frame Memory Access and Interface setting (B3h): WEMODE = 0
If the number of pixels in the transfer data exceeds (EC-SC+1)*(EP-SP+1), the extra pixels are ignored.
Frame Memory Access and Interface setting (B3h): WEMODE = 1
When the number of pixels in the transfer data exceeds (EC-SC+1)*(EP-SP+1), the column register and the
page register are reset to the Start Column/Start Page positions, and the subsequent data are written to the
frame memory.
X=Don'’t care
Restriction If write_memory_continue command is executed without setting set_column_address (2Ah),
set_page_address (2Bh), and set_address_mode (36h), there is no guarantee that data are correctly written to
the frame memory. If data is not transferred in units of pixels, the extra data is regarded as invalid.
Flow Chart :"""L-Eﬁb-éﬁ&““““:
1 I
: |
i i
Image Data i a :
D1[15:0],D2[15:0] : :
.....Dn[15:0] ! Display !
i i
1 I
| |
1 I
I
! :
i i
1 I
1 . I
H Sequential |
H transfer |
i i
[ L L L L L LT I
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read_memory_continue: 3Eh

3Eh read_memory_continue
DCX RDX WRX DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 0 1 1 1 1 1 0 3Eh
D
ummy 1 1 1 X X o Ix  Ix  Ix Ix  |x |x |x [xxn
parameter
1t ] ) ; D1 D1 D1 D1 D1 D1 D1 D1 D1 000h
Pixel data R T 1 N 1O T B 1 R R 12 N O A R o
1 1 1 Dx Dx Dx Dx Dx Dx Dx Dx Dx 000h
R T 1 N 1O BT B 1 R B 12 B O B R o
Nth ] ) ] Dn on [on |bn |on |on [on |pn |Dn |O00M
Pixel data R T 1 B O T B 1 R R 12 N O AR R o
Description This command transfers image data from the host processor to the display module’s frame memory,
continuing from the location following the previous read_memory_continue or read_memory_start command.
If read operation is executed after (EP. EC) is read, the last data (EP, EC) continue to be output.
After pixel data 1 is written to frame memory (SC, SP), address counter’s direction differs depending on setting
of set_address_mode (36h)’s Bits 5, 6, 7. See “Host Processor to Memory Write/Read Direction.”
X = Don't care
Restriction In any color mode, the format returned by read_memory_continue is always 24 bits so there is no restriction
on the length of parameter. If data is not transferred in units of pixels, the extra data is regarded as invalid.
FlowChart | . TTTTTEmTm ey

read_memory_continue

Note: When this command is read via DSI, dummy read operation is not performed.

Dummy Read

Image Data
D1[15:0],D2[15:0]
.....Dn[15:0]

Next Command

Command

Parameter

Display

Sequential
transfer
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set_tear_scanline:44h

44h set_tear_scanline
DCX RDX WRX DB[15:8] | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command 0 1 1 X 0 1 0 0 0 1 0 0 44h

1t STS |STS

Parameter 1 1 1 X 0 0 0 0 0 0 9] (8] 0Xh

nd

2 1 1 1 X STS STS STS |STS |STS |STS |STS |STS XXh

Parameter [7] [6] [5] [4] [3] [2] [1] [0]

Description This command turns on the display module’s Tearing Effect output signal on the TE signal line when the
display module reaches line N defined by STS [9:0].

TE line is unaffected by change in B4 bit of set_address_mode command.
See “TE Pin Output Signal” for the relationship between the setting value and waveform.
X =Don't care.

Restriction The command takes effect on the frame following the current frame. Therefore, if the TE signal is already ON,
TE signal is output according to the old set_tear_on and set_tear_scanline commands until the end of
currently scanned frame.

Setting is disabled when TELOM=1 of set_tear_on (35h).
Make sure that STS [9:0] < NL (number of line) + 1.
Flow Chart T T amand 1
TE Output On or Off . Legend :
1 1
1
i :
set_tear_scanline i i
i
1 1
1 1
Send 1st parameter STS[9:8] i i
v ! !
1 1
1
/Qm 2nd parameter STS[7:0] i :
1
| :
1 1
TE Output : . i
On the Nith line | Sequential i
! transfer :
| |
S 1
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get_scanline: 45h

45h get_scanline
DCX RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 0 1 0 0 0 1 0 1 45h
D
ummy 1 1 1 X X o Ix  Ix  Ix Ix  |x |x |x [xxn
parameter
GTS |GTS
1% parameter 1 1 1 X 0 0 0 0 0 0 0Xh
[ (8]
GTS |GTS |GTS |GTS |GTS |GTS |GTS |GTS
2" parameter | 1 7 1 X XXh
[7] [6] (8] [4] [3] [2] 1 [
Description The display module returns the current scan line. The total number of scan lines is defined as (BP + NL + FP).
The first scan line of back porch period is defined as line 0.
In sleep mode, the value returned by get_scanline is undefined.
X =Don’t care
Restriction After get_line command is input, it takes 3us or more to read it. After parameters are read, wait 3us or more to
input this command again.
P 3us R P 3us R
WRX _|_ |_
RDX | | | |
DB[7:10] | ¥ 45n Woummy (Y N:e] )( Y701 ) Y asn
Flow Chart r—/l—l P e e L L
get_scanline H Legend H
+ Host ! H
""""""""""""""""" o |
< was > = i
: !
]
i i
i i
/Se/na 1st parameter GTS[w/ E !
7 = =
I 1
- :
/seﬁ 2nd parameter GTS[7:0] i 1
H Sequential H
! transfer H
Note: When this command is read via DSI, dummy read operation is not performed. ' 1
1 1
b o o o o o o 1
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read_DDB_start: Alh

A1h read_DDB_start
DCX RDX WRX | DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 1 0 1 0 0 0 0 1 A1h
Dummy 1 1 1 X X X X X X X X X XXh
parameter
18 ID1 ID1 ID1 ID1 ID1 ID1 ID1 D1
Parameter ! f ! X [15] [14] [13] [12] [11] [10] [9] [8] Xxh
o ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1
Parameter ! f ! X [7] [6] [5] [4] [3] [2] [1] [0] XXh
rd
3 1 1 1 X ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2 XXh
parameter [15] [14] [13] [12] [11] [10] 9] [8]
th
4 1 1 1 X ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2 xXh
parameter [7] [6] (5] [4] [3] [2] [1] [0]
5(h
1 7 1 X 1 1 1 1 1 1 1 1 FFh
parameter

Description The command returns information from the display module as follows:

1st parameter: MS byte of Supplier ID (ID1[15:8])
2nd parameter: LS byte of Supplier ID (ID1[7:0])
3rd parameter: Supplier Elective Data (1D2[15:8])
4th parameter: Supplier Elective Data (ID2[7:0])
5th parameter: Exit Code (FFh)

Supplier ID stored in internal NVM is read.

X=Don't care

Restriction -
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Flow Chart

l_read_DDB_slan |

R61523
Dummy Read

1st parameter ID1[15:8]
(MS byte of Supplier ID)

v

2nd parameter ID1[7:0]
(LS byte of Supplier ID)

v

3rd parameter ID2[15:8]

(MS byte of Suppilier
Elective Data)

v

4th parameter |ID2[[7:0]

(LS byte of Suppilier
Elective Data)

v

5th parameter FFh
(Exit code)

NI
N\

AN
AN

\

N\
AN

Note: When this command is read via DSI, dummy read operation is not performed.

Legend

Command

Parameter

Sequential
transfer
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read_DDB_continue: A8h

A8h read_DDB_continue
DCX RDX WRX |DB[15:8] |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 1 0 1 0 1 0 0 0 A8h
D
ummy 1 1 1 X X o Ix  Ix  Ix Ix  |x |x |x [xxn
parameter
st
1 1 1 1 X ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1 XXh
Parameter [15] [14] [13] [12] [11] [10] [9] [8]
nd
2 1 1 1 X ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1 XXh
Parameter [7] [6] [5] [4] [3] [2] [1] [0]
rd
3 1 1 1 X ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2 XXh
parameter [15] [14] [13] [12] [11] [10] [9] [8]
th
4 1 1 1 X ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2 XXh
parameter [71 [6] [5] [4] [3] [2] [1] [0]
5(h
1 7 1 X 1 1 1 1 1 1 1 1 FFh
parameter
Description This command continues read operation from the position where the operation is halted by
read_DDB_continue or read_DDB_start. For the position that information is returned, see read_DDB_start
(A1h).
X=Don't care
Restriction To fix the position that information is returned, execute read_DDB_start command and parameter read
operation at least once before read_DDB_continue command is executed. If they are not executed, the value
returned by read_DDB_continue command is invalid.
Flow Chart f e e
1
i Legend !
rread_DDB continue | i !
‘; Host ! Command H
___________________________________________ 1 1
R61523 ! — :
v ’ ’
| 1
: |
/ N th parameler/ ' i
: :
1 1
v - i
- |
' 1
! i
]
Note: When this command is read via DSI, dummy read operation is not performed. H Sequential i
! transfer h
! 1
e
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Manufacturer Command

Additional User Command

MCAP: Manufacturer Command Access Protect (BOh)

BOh MCAP (Manufacturer Command Access Protect)
DCX | RDX | WRX DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 0 1 1 0 0 0 0 BOh
1st MCA | MCA | MCA
1 A B X XXh
parameter # # 0 0 0 0 0 P[2] P[1] P[O]
Write #A="1" #B="1"
Read #A="1" #B=" 1" & Insert dummy read
(Note: When this command is read via DSI, dummy read operation is not performed.)
MCAP[2:0]
The LCD driver is required to release Access Protect before inputting a Manufacturer Command. This command
releases Protect parameters so that Manufacturer Command inputs are enabled. When the conditions to release
Protect, tabulated below, are met, Manufacturer Command inputs are enabled.
MCAP[2:0]
Command 3’b000 3’b001 3’b010 3’b011 3’b100 3’b101-111
(default)
L BO Yes Yes Yes Yes
Description
B1-BFh Yes Setting Yes No Yes Setting
C0-D4h Yes inhibited No No Yes inhibited
EO-E1h Fixed Fixed Fixed Yes
D6-D9h Fixed Fixed Fixed Yes
E2, E3, E6h Yes No No Yes
E4, E5, F3-FEh | Fixed Fixed Fixed Yes
Yes: Access is enabled. (Protect Off)
No: Access is disabled. (Protect On)
Fixed: Fixed to the initial value.
Once the LCD driver enables Manufacturer Command inputs, it keeps the state until MCAP[2:0] is written so that
the LCD driver enters Protect ON state again. D6h-D9h and E2h-FEh are test registers. Do not access this
command via them.
Restriction After H/W Reset or exiting Deep Standby Mode, accessing a Manufacturer Command is restricted so that
Manufacture Commands B1h-BFh inputs are identified as nop command.
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Low Power Mode Control (B1h)

B1h Low Power Mode Control
DCX RDX WRX | DB15-8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 1 0 1 1 0 0 0 1 B1h
15(
1 #A #B X 0 0 0 0 0 0 0 DSTB | XXh
parameter
Description | Write #A="1" #B="1"
Read #A=""1" #B="1" & Insert dummy read
(Note: When this command is read via DSI, dummy read operation is not performed.)
This command is used to enter the Deep Standby Mode.
DSTB
The Deep Standby Mode is entered when DSTB=1. Internal logic power supply circuit (VDD) is turned off,
enabling low power consumption. In the Deep Standby mode, data stored in the Frame Memory and the
Instructions are not retained. Rewrite them after the Deep Standby mode is exited.
Do not input SW-Reset or other commands during the Deep Standby mode.
See “State and Command Sequence” for Deep Standby Mode On/Off Sequence.
Restriction | DSTB can be entered only from the Sleep mode.
Access to DSTB when the Sleep mode is off has no effect (treated as nop).
Flow Chart '\ lesend |

( Sleep Mode )

Legend

Command

Y Parameter

r Low Power Mode Control |

yd

DSTB=1 /

y
( Deepstandby Mode )

Sequential
transfer
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Frame Memory Access and Interface Setting (B3h)

B3h Frame Memory Access and Interface Setting

DCX | RDX WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO | Hex
Command 0 1 1 X 1 1 0 1 0 0 1 1 B3h
1 SEL WE
parameter 1 #A #B X 1 0 0 DL 0 0 MODE 0 XXh
2m EPF EPF DFM DFM TEI TEI TEI

1 A B X XXh
parameter S m o (m o | @ |m | o
Description Write #A="1" #B="1"

Read #A=""1"#B="1" & Insert dummy read

(Note: When this command is read via DSI, dummy read operation is performed.)

WEMODE

After frame memory write operation reaches the end of window address area, the next write start position is selected.

WEMODE = 0: The write start position is not reset to the start of window address, and the subsequent data are
disregarded. (Default)

WEMODE = 1: The write start position is reset to the start of window address area to overwrite the subsequent data to the

These bits are used to define interval between outputs of TE signal. Set in accordance with update cycle and transfer rate

previous data.

TEI [2:0]
of the display data.
TEI[2] TEI[1] TEI[0] Interval
0 0 0 Every frame
0 0 1 2 frames
0 1 1 4 frames
1 0 1 6 frames
Other setting Setting inhibited
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EPF[1:0]

These bits are used to set data format when 16/18bpp (R, G, B) data are converted to 24bpp (r, g, b) stored in internal

frame memory.

18bpp(R,G,B) > 24bpp(r,g,b)

EPF[1:0] 16bpp(R,G,B) > 24bpp(r,g,b)

“0” is written to the LSB. “0” is written to the LSB.
r[7:0]={ R[4:0], 3'h0 } r[7:0]={ R[5:0], 2’h0 }
g[7:0]={ G[5:0], 2’h0 } g[7:0]={ G[5:0], 2’h0 }
b[7:0]={ B[4:0], 3’'h0 } b[7:0]={ B[5:0], 2’h0 }

2h0 Note that the data are converted Note that the data are converted
as follows: as follows:
R[4:0], B[4:0]=5’"h1F > R[5:0], B[5:0]=6’"h3F >
r, b[7:0]1=8'hFF r, b[7:0]=8'hFF
G[5:0]1=6'h3F — g[7:0]=8'hFF G[5:0]1=6'h3F — g[7:0]=8'hFF
“1” is written to the LSB. “1” is written to the LSB.
r[7:0]={ R[4:0], 3'h7 } r[7:0]={ R[5:0], 2’h3 }
g[7:01={ G[5:0], 2’h3 } g[7:01={ G[5:0], 2’h3 }
b[7:0]={ B[4:0], 3'h7 } b[7:0]={ B[5:0], 2’h3 }
2’h1 Note that the data are converted Note that the data are converted

as follows:
R[4:0], B[4:0]=5’h0 = r, b[7:0]=8’h00
G[5:0]=6’h0 — g[7:0]=8’'h00

as follows:
R[5:0], B[5:0]=6’h0 > r, b[7:0]=8'h00
G[5:0]=6’h0 — g[7:0]=8’h00

The MSB value is written to the LSB.
r[7:0]={ R[4:0], R[4:2] }
2’h2 g[7:0]={ G[5:0], G[5:4] }
b[7:0]={ B[4:0], B[4:2] }

The MSB value is written to the LSB.
r[7:0]={ R[5:0], R[5:4] }
g[7:0]={ G[5:0], G[5:4] }
b[7:0]={ B[5:0], B[5:4] }

2’h3 Setting inhibited

Setting inhibited

DFM[1:0]

The bit is used to define image data write/read format to the Frame Memory in DBI Type B 16 bit bus
interface operation. See “DBI Data Format” for details.
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SELDL
SELDL is used to adjust the number of DSI Data lanes when DSl is selected.

SELDL=0: DSI Data 2 lanes
SELDL=1: DSI Data 1 lane

Connect to unused DSI pins (DSID1PLVL, DSID1NLVL, DSID1P, DSI1N)
When DSl is selected, access this command in the Escape mode.

How to change the number of DSI Data Lane

Change the number of DSI Data Lane right after a reset using SELDL.

RESET |

= Normal 1 lane operation
—

DO+/-

JIUPURTEEL RE?nc:\teApp\icatwon Resel

Short Packet1 Short Packet1 Long Packet1 e
DT=23h DT=23h DT=09h Data0 =00h Data4 =00h CRC
Data0 = BOh Data0 = B3h WCO = 08h Data1 =00h Data5 =00h CRC
Data1 = 00h Data1 = 10h WC1 = 00h Data2 =00h Data6 =00h
ECC ECC ECC Data3 =00h Data7 =00h

Released Set B3h:SELDL=1 Null Packet{\WC=8)

BOh:MCAP

Figure 28
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Read Checksum and ECC Error Counter (B5h)

B5h Read Checksum and ECC Error Counter
DCX RDX WRX | DB15-8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 0 1 1 0 1 0 1 B5h
st
1 1 #A 1 X CSO CSO CSO CSO CSO CSO CSO CSO XXh
parameter UT[7] | UT[6] | UT[5] | UT[4] | UT[3] | UT[2] | UT[1] | UT[O]
2nd
1 #A 1 X DSIE DSIE DSIE DSIE DSIE DSIE DSIE DSIE XXh
parameter CP[7] | CP[6] | CP[5] | CP[4] | CP[3] | CP[2] | CP[1] | CP[O]
rd
3 1 #A 1 X DSIE DSIE DSIE DSIE DSIE DSIE DSIE DSIE XXh
parameter CE[7] | CE[6] | CE[5] | CE[4] | CE[3] | CE[2] | CE[1] | CE[0]

Description | Read #A="1" #B="1" & Insert dummy read

(Note: When this command is read via DSI, dummy read operation is not performed.)

CSOUT]7:0]
These bits read checksum error count values. When checksum error occurs in DSI Long Packet reception,
the value is counted up. When these bits are read, they are cleared to 8’h00.

DSIECP[7:0]
These bits read single-bit ECC error count values. When 1-bit ECC error occurs in DSI Packet Header
reception, the value is counted up. When these bits are read, they are cleared to 8’h00.

DSIECE[7:0]
These bits read multi-bit ECC error count values. When 2-bit-or-more ECC error occurs in DSI Packet
Header reception, the value is counted up. When these bits are read, they are cleared to 8°h00.
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DSI Control (B6)

B6h DSI Control

DCX RDX WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 0 1 1 0 1 1 0 B6h
4o DSIT | DSIT

1 #A #B X 0 0 0 0 0 0 XDIV | XDV | xxh
parameter

(11 [a]

Description Write #A="1" #B="1"

Read #A="1"#B=" 1" & Insert dummy read

(Note: No dummy read when a read operation is performed using DSI.)

DSITXDIV|[1:0]
The bits are used to define the division ratio to generate transmit clock in LP mode. If DSICLK stops, data
is transmitted by using the internal oscillator (14MHz).

Table 40
DSITXDIV[1:0] DSICLK division ratio
2'b00 fDSICLK/4
2'b01 fDSICLK/8 (default)
2’b10 fDSICLK/16
2'b11 fDSICLK/32

Table 41 DSITXDIV Setting Example

Host to R61523 R61523 to Host
Status of . Setting of .

Clock Lane Bit Rate fDSICLK DSITXDIV fTXCLK Bit rate
[Mbps] [MHZz] [1:0] [MHz] [Mbps]

Active 300 150 2’b01 9.375 4.69

200 100 12.5 6.25

160 80 2'b00 20 10.0

100 50 12,5 6.25

Inactive - - - 14.0 7.0

(Stop) (FOSCCLK)
Rev.1.01 December 25, 2009 141

Renesas SP Confidential




R61523

Specification

Back Light Control 1 (B8h)

B8h Back Light Control 1
DCX | RDX WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 0 1 1 1 0 0 0 B8h
1° BLC | BLC
1 #A #B X 0 0 0 0 0 0 XXh
parameter M ON
nd
2 1 #A 4B X 0 0 0 THRE | THRE | THRE | THRE | THRE XXh
parameter Wo[4] | wop3] | wo) | wor1] | wopo
rd
3 1 #A #B X 0 0 0 THRE | THRE | THRE | THRE | THRE XXh
parameter WA1[4] | W3] | W1[2] | W1[1] | w1[o]
th
4 1 #A 4B X ULMT | ULMT | ULMT | ULMT | ULMT | ULMT | ULMT | ULMT XXh
parameter wo7] | woe] | wo[s] | wop] | wo3] | wop2] | wor1] | wojo]
th
5 1 #A 4B X ULMT ULMT ULMT ULMT ULMT ULMT ULMT ULMT XXh
parameter w171 | Wil | wags] | wi@l | wial | w2l | wiap | wiio]
th
6 1 #A 4B X LLMT LLMT LLMT LLMT LLMT LLMT LLMT LLMT XXh
parameter wo[7] | wope] | wofs] | wo@] | wo3] | wo[2] | wor1] | woio
th
7 1 #A 4B X LLMT LLMT LLMT LLMT LLMT LLMT LLMT LLMT XXh
parameter w171 | w1l | wigs] | wa@l | wWidl | w2l | wiapt | wiio]
th
PIT PIT PIT PIT
8 1 #A #B X 0 0 0 0 c c c c XXh
parameter HW[3] | HW[2] | HW[1] | HWIO]
th
9 1 #A 4B X 0 0 0 CGAP | CGAP | CGAP | CGAP | CGAP XXh
parameter W[4] W3] W[2] W[1] WI[q]
10" COEF | COEF | COEF | COEF | COEF
1 #A #B X 0 0 0 XXh
parameter Ko[4] | Ko[3] | Kol | Ko[1] | Kopo]
11" EF EF EF EF EF
1| #a | # | X 0 0 o | COEF | COEF | COEF | COEF | COEF | .\
parameter K14 | K1B8) | K121 | K1[1] | K1[0]
th
12 1 #A 4B X TBL3 TBL3 TBL3 TBL3 TBL3 TBL3 TBL3 TBL3 XXh
parameter (71 [6] (3] [4] [3] [2 1] [0]
13" TBL4 TBL4 TBL4 TBL4 TBL4 TBL4 TBL4 TBL4
3 1 #A #B X XXh
parameter [7] [6] (] [4] [3] [2] [1] [
th
14 1 #A 4B X TBL5 TBL5 TBL5 TBL5 TBL5 TBL5 TBL5 TBL5 XXh
parameter [7] [6] (3] [4] [3] [2 1] [0]
th
15 1 #A 4B % TBL6 TBL6 TBL6 TBL6 TBL6 TBL6 TBL6 TBL6 XXh
parameter (71 [6] [l [4] [31 [2] [1] [
Description Write #A="1" #B="1"
Read #A="1" #B=" 1" & Insert dummy read
(Note: When this command is read via DSI, dummy read operation is not performed.)
Restriction Note: Make sure that BLC function is turned off (B8h: BLCON=0) when changing register values on the 1* to

15" parameters and switching BLC modes (B8h: BLCM).
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Specification

BLCM

The bit is used to select BLC mode. There are two sets for each of THREW, ULMTW, LLMTW, and
COEFK registers, enabling different settings for different display images. Before changing BLCM value,

turn BLC function off (B8h: BLCON=0).

Table 42
BLCM BLC mode Enabled register
Mode 0 THREWO ULMTWO LLMTWO COEFKO
0 [4:0] [7:0] [7:0] [4:0]
] Mode 1 THREW1 ULMTW1 LLMTWA1 COEFK1
[4:0] [7:0] [7:0] [4:0]
BLCON

The bit is used to turn the BLC function ON/OFF.

Table 43
BLCON BLC function
0 OFF
1 ON

The BLC function is disabled when the Partial, Idle, or Display Invert mode is On. To use the BLC
function (BLCON=1), make sure that the Normal mode is entered and the Idle and Display Invert modes

are exited.
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THREWO0[4:0], THREW1[4:0]

These bits are used to specify percentage from the threshold to grayscale number 255 in the total of
grayscale data. This is the ratio (percentage) of the maximum number of pixels that makes display image
white (= data “255”) to the total of pixels by image processing.

Percentage of pixels =
Number of pixels with the grayscale from the threshold to grayscale number 255/ Number of all pixels

THREWO is enabled when BLCM=0.
THREW1 is enabled when BLCM=1.

Table 44
THREWO0[4:0] Percentage THREWO0[4:0] Percentage
THREW1[4:0] of pixels THREW1[4:0] of pixels
5'h00 0% 5'h10 32%
5'h01 2% 5'h11 34%
5'h02 4% 5'h12 36%
5'h03 6% 5'h13 38%
5'h04 8% 5'h14 40%
5'h05 10% 5'h15 42%
5'h06 12% 5'h16 44%
5'h07 14% 5'h17 46%
5'h08 16% 5'h18 48%
5'h09 18% 5'h19 50%
5'h0A 20% 5h1A 52%
5'h0B 22% 5h1B 54%
5'h0C 24% 5h1C 56%
5'h0D 26% 5h1D 58%
5'h0E 28% 5h1E 60%
5'hOF 30% 5h1F 62%
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ULMTWO0[7:0], ULMTW1[7:0]
The possible maximum value of the threshold grayscale value (Dth) that makes display image white is set

in units of one grayscale.

ULMTWO is enabled when BLCM=0. ULMTW!1 is enabled when BLCM=1.

Table 45
Maximum . q
ULMTWO ULMTWO pHaxipun ULMTWO Maximum ULMTWO Maximug
[7:0] grayscale level [7:0] grayscale level [7:0] [7:0] grayscale level
ULMTWA1 ULMTW1 (Frame Memo ULMTWA1 grayscale level ULMTWA1 5 M
[7:0] (Frame Memory [7:0] i W [7:0] (Frame Memory [7:0] (R Mgy
ata) data) data)
data)
8'h00 8'h00 8'h40 8'h40 8'h80 8'h80 8'hCO 8'hCO
8'ho1 8’01 ghal 8'h41 ghs1 8'h81 8'hC1 8'hC1
8h02 8'h02 8hd2 8h42 8h82 8hs2 8'hC2 8hC2
8'h03 8'h03 8h43 8'h43 8h83 8'h83 8'hC3 8'hC3
8'h04 8'h04 ghad 8'h44 8hs4 8'h84 8'hC4 8'hC4
8'h05 8'h05 8h45 8'h45 8'h85 8'h85 8'hC5 8'hC5
8'h06 8'h06 8h46 8'h46 8'h86 8'h86 8'hC6 8'hC6
8h07 8'h07 8h47 8'h47 8h87 8'h87 8'hC7 8'hC7
8'h08 8'h08 8h48 8'h48 8'h88 8'h88 8'hC8 8'hC8
8'h09 8'h09 8h49 8'h49 8'h89 8'h89 8'hC9 8'hC9
8'h0A 8hOA ghdA 8'hdA 8hsA 8'h8A 8hCA 8'hCA
8'h0B 8hoB 8h4B 8'h4B 8'h8B 8'h8B 8'hCB 8'hCB
8'h0C 8'h0C 8h4C 8'h4C 8h8C 8'h8C 8hCC 8'hcC
8hoD 8'hoD 8hdD 84D 8h8D 8'h8D 8hCD 8'hCD
8'hOE 8hOE 8h4E 8'h4E 8'h8E 8'h8E 8'hCE 8'hCE
8'hOF 8'hOF 8'hdF ghdF 8h8F 8'h8F 8hCF 8hCF
gh10 8h10 8h50 8'h50 890 890 8'hDO0 8'hDO
gh1l 8h11 8h51 8h51 891 8ho1 8'hD1 8'hD1
ghi2 gh12 8h52 8h52 8h92 8ho2 8'hD2 8hD2
gh13 gh13 8h53 8h53 8ho3 8ho3 8'hD3 8hD3
gh14 8'h14 8h54 8'h54 8ho4 8ho4 8'hD4 8'hD4
ghi5 8hi5 8h55 8h55 8h95 8ho5 8'hD5 8'hD5
gh16 8h16 8h56 8'h56 8h96 8ho6 8'hD6 8'hD6
ghi7 gh17 8h57 8h57 8ho7 8ho7 8'hD7 8hD7
gh1s gh18 8h58 8h58 8hos 8hos 8'hD8 8'hD8
gh19 8h19 8h59 8'h59 899 8h99 8'hD9 8'hD9
ghiA h1A 8h5A 8'h5A 8hoA 8'hoA 8hDA 8'hDA
gh1B gh1B gh5B 8'h58 8hoB 8'hoB 8hDB 8'hDB
gh1C 8h1C 8h5C 8'h5C 8hoC 8'haC 8hDC 8'hDC
gh1D gh1D 8h5D 8'h5D 8hoD 8'hoD 8hDD 8'hDD
ghi1E ghi1E 8h5E 8'h5E 8hoE 8'hoE 8hDE 8'hDE
8h1F gh1F 8'h5F 8h5F 8hoF 8'hoF 8hDF 8hDF
8h20 820 8h60 8'h60 8hAD 8'hAD ghED 8hED
gh21 g'h21 8h61 8h61 ghAT 8hAT &hET &hET
gh22 8h22 8h62 8h62 8hA2 8hA2 8hE2 8hE2
8h23 8h23 8h63 8h63 8hA3 8hA3 ghE3 8hE3
gh24 8h24 8h64 8'h64 8hA4 8hA4 8hE4 8hE4
8h25 8'h25 8h65 8'h65 8hA5 8hA5 8hES 8hES5
8h26 8'h26 8h66 8'h66 8hA6 8hA6 8hE6 8hE6
gh27 8h27 8h67 8h67 8hAT7 8hAT7 8hET7 8hE7
8h28 8h28 8h68 8'h68 8hA8 8hA8 8hES 8hES
8h29 8'h29 8h69 8'h69 8hA9 8hA9 8hE9 8hE9
8h2A 8h2A 8h6A 8'h6A 8hAA 8hAA 8hEA 8hEA
8h2B 8h2B 8h6B 8'h6B 8hAB 8hAB 8hEB 8hEB
8h2C 8h2C 8h6C 8'h6C 8hAC 8hAC 8hEC 8hEC
8h2D 8h2D 8h6D 8'h6D 8hAD 8hAD 8hED 8hED
8h2E 8h2E 8h6E 8'h6E 8hAE 8hAE 8hEE 8hEE
8'h2F 8h2F 8'h6F 8h6F 8'hAF 8hAF 8'hEF 8hEF
8h30 830 8h70 8h70 8hBO 8'hBO 8'hF0 8hF0
8h31 8'h31 gh71 gh71 ghB1 8hB1 8hF1 8hF1
8h32 8'h32 gh72 gh72 8hB2 8hB2 8'hF2 8hF2
8h33 8h33 8h73 8h73 8hB3 8'hB3 8'hF3 8hF3
8h34 8'h34 gh74 gh74 8hB4 8'hB4 8'hF4 8hF4
8h35 8'h35 8h75 8h75 8hB5 8hB5 8'hF5 8hF5
8h36 8'h36 8h76 8h76 8hB6 8'hB6 8'hF6 8hF6
8h37 8'h37 gh77 8h77 8hB7 8hB7 8hF7 8hF7
8h3s 8h3s 8h78 8h78 8hB8 8'hB8 8'hF8 8hF8
8h39 8'h39 8h79 8h79 8hB9 8'hBY 8'hF9 8hF9
8h3A 8h3A gh7A 8h7A 8hBA 8hBA 8hFA 8'hFA
8h3B 8h3B 8h7B 8h7B 8hBB 8hBB 8'hFB 8hFB
8h3C 8h3C 8h7C 8h7C 8hBC 8hBC 8hFC 8hFC
8'h3D 8'h3D 8'h7D 8h7D 8hBD 8'hBD 8'hFD 8hFD
8h3E 8h3E 8h7E 8h7E 8hBE 8hBE 8'hFE 8hFE
8'h3F 8'h3F 8h7F 8h7F 8'hBF 8hBF 8hFF 8hFF
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LLMTWO0[7:0], LLMTW1[7:0]
The possible minimum value of the threshold grayscale value (Dth) that makes display image white is set in

units of one grayscale.

LLMTWO is enabled when BLCM=0. LLMTW!1 is enabled when BLCM=1.

Table 46
LLMTWO Minimum LLMTWO Minimum LLMTWO Minimum LLMTWO Minimum
[7:0] grayscale level [7:0] grayscale level [7:0] grayscale level [7:0] grayscale level
LLMTW1 (Frame Memory LLMTW1 (Frame Memory LLMTWA1 (Frame Memory LLMTW1 (Frame Memory
[7:0] data) [7:0] data) [7:0] data) [7:0] data)
8'h00 8'h00 8'h40 8'h40 8'h80 8'h80 8'hCO 8'hCO
8'h01 8'h01 8'h41 8'h41 8'h81 8'h81 8'hC1 8'hC1
8'h02 8'h02 8'h42 8'h42 8'h82 8'h82 8'hC2 8'hC2
8'h03 8'h03 8'h43 8'h43 8'h83 8'h83 8'hC3 8'hC3
8'h04 8'h04 8'h44 8'h44 8'h84 8'h84 8'hC4 8'hC4
8'h05 8'h05 8'h45 8'h45 8'h85 8'h85 8'hC5 8'hC5
8'h06 8'h06 8'h46 8'h46 8'h86 8'h86 8'hC6 8'hC6
8'h07 8'h07 8'h47 8'h47 8'h87 8'h87 8'hC7 8'hC7
8'h08 8'h08 8'h48 8'h48 8'h88 8'h88 8'hC8 8'hC8
8'h09 8'h09 8'h49 8'h49 8'h89 8'h89 8'hC9 8'hC9
8'h0A 8'h0A 8'h4A 8'h4A 8'h8A 8'h8A 8'hCA 8'hCA
8'h0B 8'hoB 8'h4B 8'h4B 8'h8B 8'h8B 8'hCB 8'hCB
8'h0C 8'h0C 8'h4C 8'h4C 8'h8C 8'h8C 8'hCC 8'hCC
8'h0D 8'h0D 8'h4D 8'h4D 8'h8D 8'h8D 8'hCD 8'hCD
8'hOE 8'hOE 8'h4E 8'h4E 8'h8E 8'h8E 8'hCE 8'hCE
8'hOF 8'hOF 8'h4F 8'h4F 8'h8F 8'h8F 8'hCF 8'hCF
8'h10 8'h10 8'h50 8'h50 8'h90 8'h90 8'hDO 8'hDO
8'h11 8'h11 8'h51 8'h51 8'ho1 8'h91 8'hD1 8'hD1
8'h12 8'h12 8'h52 8'h52 8'h92 8'h92 8'hD2 8'hD2
8'h13 8'h13 8'h53 8'h53 8'h93 8'h93 8'hD3 8'hD3
8'h14 8'h14 8'h54 8'h54 8'h94 8'h94 8'hD4 8'hD4
8'h15 8'h15 8'h55 8'h55 8'h95 8'h95 8'hD5 8'hD5
8'h16 8'h16 8'h56 8'h56 8'h96 8'h96 8'hD6 8'hD6
8'h17 8'h17 8'h57 8'h57 8'h97 8'h97 8'hD7 8'hD7
8'h18 8'h18 8'h58 8'h58 8'h98 8'h98 8'hD8 8'hD8
8'h19 8'h19 8'h59 8'h59 8'h99 8'h99 8'hD9 8'hD9
8'h1A 8'h1A 8'h5A 8'h5A 8'h9A 8'h9A 8'hDA 8'hDA
8'h1B 8'h1B 8'h5B 8'h5B 8'h9B 8'hoB 8'hDB 8'hDB
8'h1C 8'h1C 8'h5C 8'h5C 8'h9C 8'h9C 8'hDC 8'hDC
8'h1D 8'h1D 8'h5D 8'h5D 8'h9D 8'h9D 8'hDD 8'hDD
8'h1E 8'h1E 8'h5E 8'h5E 8'h9E 8'h9E 8'hDE 8'hDE
8'h1F 8'h1F 8'h5F 8'h5F 8'h9F 8’'hoF 8’hDF 8'hDF
8'h20 8'h20 8'h60 8'h60 8'hA0 8'hA0 8'hEO0 8'hEO
8'h21 8'h21 8'h61 8'h61 8'hA1 8'hA1 8'hE1 8'hE1
8'h22 8'h22 8'h62 8'h62 8'hA2 8'hA2 8'hE2 8'hE2
8'h23 8'h23 8'h63 8'h63 8'hA3 8'hA3 8'hE3 8'hE3
8'h24 8'h24 8'h64 8'h64 8'hA4 8'hA4 8'hE4 8'hE4
8'h25 8'h25 8'h65 8'h65 8'hA5 8'hA5 8'hE5 8'hE5
8'h26 8'h26 8'h66 8'h66 8'hA6 8'hA6 8'hE6 8'hE6
8'h27 8'h27 8'h67 8'h67 8'hA7 8'hA7 8'hE7 8'hE7
8'h28 8'h28 8'h68 8'h68 8'hA8 8'hA8 8'hE8 8'hE8
8'h29 8'h29 8'h69 8'h69 8'hA9 8'hA9 8'hE9 8'hE9
8'h2A 8'h2A 8'h6A 8'h6A 8’'hAA 8'hAA 8'hEA 8'hEA
8'h2B 8'h2B 8'h6B 8'h6B 8’'hAB 8'hAB 8'hEB 8'hEB
8'h2C 8'h2C 8'h6C 8'h6C 8'hAC 8'hAC 8'hEC 8'hEC
8'h2D 8'h2D 8'h6D 8'h6D 8'hAD 8'hAD 8'hED 8'hED
8'h2E 8'h2E 8'h6E 8'h6E 8’'hAE 8'hAE 8'hEE 8'hEE
8'h2F 8'h2F 8'h6F 8'h6F 8'hAF 8'hAF 8'hEF 8'hEF
8'h30 8'h30 8'h70 8'h70 8'hBO 8'hBO 8'hFO 8'hFO
8'h31 8'h31 8'h71 8'h71 8'hB1 8'hB1 8'hF1 8'hF1
8'h32 8'h32 8'h72 8'h72 8'hB2 8'hB2 8'hF2 8'hF2
8'h33 8'h33 8'h73 8'h73 8'hB3 8'hB3 8'hF3 8'hF3
8'h34 8'h34 8'h74 8'h74 8'hB4 8'hB4 8'hF4 8'hF4
8'h35 8'h35 8'h75 8'h75 8'hB5 8'hB5 8'hF5 8'hF5
8'h36 8'h36 8'h76 8'h76 8'hB6 8'hB6 8'hF6 8'hF6
8'h37 8'h37 8'h77 8'h77 8'hB7 8'hB7 8'hF7 8'hF7
8'h38 8'h38 8'h78 8'h78 8'hB8 8'hB8 8'hF8 8'hF8
8'h39 8'h39 8'h79 8'h79 8'hB9 8'hB9 8'hF9 8'hF9
8'h3A 8'h3A 8'h7A 8'h7A 8'hBA 8'hBA 8'hFA 8'hFA
8'h3B 8'h3B 8'h7B 8'h7B 8'hBB 8'hBB 8'hFB 8'hFB
8'h3C 8'h3C 8'h7C 8'h7C 8'hBC 8'hBC 8'hFC 8'hFC
8'h3D 8'h3D 8'h7D 8'h7D 8'hBD 8'hBD 8'hFD 8'hFD
8'h3E 8'h3E 8'h7E 8'h7E 8'hBE 8'hBE 8'hFE 8'hFE
8'h3F 8'h3F 8'h7F 8'h7F 8'hBF 8'hBF 8'hFF 8'hFF
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PITCHW|3:0]

This parameter sets the amount of change of threshold grayscale value (Dth) that makes display image
white per frame in units of one half of the grayscale. Make sure CGAPW[4:0] > PITCHW[3:0] when
setting.

Table 47
PITCHW Amount of change

[3:0] (grayscale)
4’h0 Setting inhibited
4’h1 1/2

4’h2 2/2

4’h3 3/2

4’h4 4/2

4’h5 5/2

4’h6 6/2

4'h7 712

4’h8 8/2

4’h9 9/2

4’hA 10/2

4’'hB 11/2

4'hC 12/2

4’hD 13/2

4'hE 14/2

4’'hF 15/2
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CGAPW[4:0]

The difference of the two grayscales counted by the threshold counter is set in units of one half of the

grayscale. Make sure CGAPW[4:0] > PITCHW][3:0] when setting.

Table 48
CGAPW Grayscale CGAPW Grayscale
[4:0] difference [4:0] difference
5’h00 i::itéli?egd 5'h10 16/2
5’h01 1/2 5’h11 1712
5’h02 2/2 5h12 18/2
5’h03 3/2 5h13 19/2
5'h04 4/2 5'h14 20/2
5’h05 5/2 5'h15 21/2
5’h06 6/2 5'h16 22/2
5’h07 7/2 5h17 23/2
5’h08 8/2 5'h18 24/2
5’h09 9/2 5h19 25/2
5'h0A 10/2 5h1A 26/2
5’h0B 11/2 5'h1B 27/2
5’h0C 12/2 5'h1C 28/2
5’h0D 13/2 5h1D 29/2
5'hOE 14/2 5h1E 30/2
5'hOF 15/2 5'h1F 31/2
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COEFKO0[4:0], COEFK1[4:0]
This register sets the range of the grayscale that prevents display image from turning white, according to
the ratio of the grayscale listed below to the grayscale number that makes data white.

Table 49
COEFKo[4:0] | Rangeofgrayscale | ) yryy x COEFKo[4:0] | Rangeofgrayscale | ) yyw x
preventing image preventing image
COEFK1[4:0] from turning white Min. COEFK1[4:0] from turning white Min.
5’h00 0% 8'h00 5'h10 100.00% 8'h80
5’h01 6.25% 8’hOF 5h11 Setting inhibited -
5'h02 12.50% 8'h1C 5'h12 Setting inhibited -
5’h03 18.75% 8'h28 5h13 Setting inhibited -
5'h04 25.00% 8'h33 5h14 Setting inhibited -
5'h05 31.25% 8'h3D 5h15 Setting inhibited -
5'h06 37.50% 8'h46 5h16 Setting inhibited -
5'h07 43.75% 8'h4E 5h17 Setting inhibited -
5’h08 50.00% 8'h55 5h18 Setting inhibited -
5’h09 56.25% 8'h5C 5’h19 Setting inhibited -
5'’h0A 62.50% 8'h62 5h1A Setting inhibited -
5'h0B 68.75% 8'h68 5h1B Setting inhibited -
5'h0C 75.00% 8'h6D 5h1C Setting inhibited -
5’h0D 81.25% 8'h72 5’h1D Setting inhibited -
5'hOE 87.50% 8'h77 5'h1E Setting inhibited -
5'hOF 93.75% 8'h7B 5'h1F Setting inhibited -

Note: LLMTWO[7:0] and LLMTW1[7:0] values are restricted as listed above according to COEFKO0[4:0] and
COEFK1[4:0] values. Make sure to follow the minimum LLMTW?*[7:0] setting to each COEFK[4:0] value.
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TBL3[7:0], TBL4[7:0], TBL5[7:0], TBL6[7:0]

The reference values used for interpolation calculation in gamma conversion table are set by TBL_*.

Table 50
TBL_* 8-bit TBL_* 8-bit TBL_* 8-bit TBL_* 8-bit
reference reference reference reference
[7:0] value [7:0] value [7:0] value [7:0] value
8'h00 8’h00 8 ‘h20 8 ‘h20 8 ‘h40 8 ‘h40 8 ‘h60 8 ‘h60
8'h01 8'h01 8‘h21 8‘h21 8 ‘ha1 8 ‘h41 8 ‘h61 8 ‘h61
8'h02 8'h02 8‘h22 8 ‘h22 8 ‘h42 8‘h42 8 ‘h62 8 ‘h62
8'h03 8'h03 8‘h23 8‘h23 8‘h43 8‘h4a3 8‘h63 8‘h63
8'h04 8'h04 8‘h24 8‘h24 8 ‘h44 8 ‘ha4 8 ‘h64 8 ‘h64
8'h05 8’h05 8°‘h25 8 ‘h25 8 ‘h45 8 ‘h45 8 ‘h65 8 ‘h65
8'h06 8’h06 8°‘h26 8 ‘h26 8 ‘h46 8 ‘h46 8 ‘h66 8 ‘h66
8'h07 8’h07 8‘h27 8 ‘h27 8 ‘h47 8‘h47 8 ‘h67 8 ‘h67
8'h08 8’h08 8 ‘h28 8 ‘h28 8 ‘h48 8‘h48 8 ‘h68 8 ‘h68
8'h09 8’h09 8 ‘h29 8 ‘h29 8 ‘h49 8 ‘h49 8 ‘h69 8 ‘h69
8'h0A 8'h0A 8 ‘h2A 8 ‘h2A 8 ‘h4A 8 ‘h4A 8 ‘h6A 8 ‘h6A
8'h0B 8'h0oB 8 ‘h2B 8 ‘h2B 8 ‘h4B 8 ‘h4B 8 ‘h6B 8 ‘h6B
8’h0C 8’h0C 8 ‘h2C 8'h2C 8‘h4C 8 ‘h4C 8 ‘h6C 8 ‘h6C
8'h0D 8'h0D 8‘h2D 8‘h2D 8 ‘haD 8 ‘h4D 8 ‘h6D 8 ‘h6D
8'hOE 8'hOE 8 ‘h2E 8 ‘h2E 8 ‘h4E 8 ‘h4E 8 ‘h6E 8 ‘h6E
8’hOF 8’hOF 8 ‘h2F 8 ‘h2F 8 ‘h4F 8 ‘h4F 8 ‘h6F 8 ‘h6F
8'h10 8’h10 8‘h30 8 ‘h30 8 ‘h50 8 ‘h50 8‘h70 8‘h70
8’h11 8’h11 8‘h31 8 ‘h31 8 ‘h51 8 ‘h51 8‘h71 8 ‘h71
8'h12 8'h12 8‘h32 8‘h32 8 ‘h52 8 ‘h52 8‘h72 8‘h72
8'h13 8'h13 8‘h33 8‘h33 8 ‘h53 8‘h53 8‘h73 8‘h73
8'h14 8'h14 8‘h34 8 ‘h34 8 ‘h54 8 ‘h54 8‘h74 8°‘h74
8'h15 8'h15 8 ‘h35 8 ‘h35 8 ‘h55 8 ‘h55 8 ‘h75 8 ‘h75
8'h16 8'h16 8 ‘h36 8 ‘h36 8 ‘h56 8 ‘h56 8 ‘h76 8 ‘h76
8'h17 8'h17 8‘h37 8‘h37 8 ‘h57 8‘h57 8°h77 8 ‘h77
8'h18 8'h18 8‘h38 8‘h38 8 ‘h58 8‘h58 8°h78 8‘h78
8'h19 8'h19 8°‘h39 8‘h39 8 ‘h59 8 ‘h59 8‘h79 8‘h79
8'h1A 8'h1A 8 ‘h3A 8 ‘h3A 8 ‘h5A 8 ‘h5A 8 ‘h7A 8 ‘h7A
8'h1B 8'h1B 8 ‘h3B 8 ‘h3B 8 ‘h5B 8 ‘h5B 8 ‘h7B 8‘h7B
8'h1C 8'h1C 8‘h3C 8 ‘h3C 8 ‘h5C 8 ‘h5C 8 ‘h7C 8 ‘h7C
8'h1D 8'h1D 8 ‘h3D 8‘h3D 8 ‘h5D 8 ‘h5D 8 ‘h7D 8 ‘h7D
8'h1E 8'h1E 8 ‘h3E 8 ‘h3E 8 ‘h5E 8 ‘h5E 8 ‘h7E 8 ‘h7E
8'h1F 8'h1F 8 ‘h3F 8 ‘h3F 8 ‘h5F 8 ‘h5F 8 ‘h7F 8 ‘h7F
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Table 51
TBL_* 8-bit TBL_* 8-bit TBL_* 8-bit TBL_* 8-bit
reference reference reference reference

[7:0] value [7:0] value [7:0] value [7:0] value
8'h80 8'h80 8’hA0 8'hA0 8’'hCOo 8'hCOo 8’hEO0 8'hEO
8'h81 8'h81 8'hA1 8'hA1 8'hC1 8'hC1 8'hE1 8’hE1
8'h82 8'h82 8'hA2 8'hA2 8'hC2 8'hC2 8’'hE2 8'hE2
8'h83 8'h83 8’hA3 8'hA3 8'hC3 8'hC3 8’hE3 8'hE3
8'h84 8'hg4 8'hA4 8'hA4 8'hC4 8'hC4 8'hE4 8'hE4
8'h85 8'h85 8’hA5 8'hA5 8'hC5 8'hC5 8’hE5 8'hE5
8'h86 8'h86 8’hA6 8'hA6 8'hC6 8'hC6 8’hE6 8'hE6
8'h87 8'h87 8'hA7 8'hA7 8'hC7 8'hC7 8’'hE7 8'hE7
8'h88 8'h88 8’'hA8 8'hA8 8'hC8 8'hC8 8’hE8 8'hE8
8'h89 8'h89 8’hA9 8'hA9 8'hC9 8'hC9 8’hE9 8'hE9
8'h8A 8'h8A 8'hAA 8'hAA 8'hCA 8'hCA 8'hEA 8'hEA
8'h8B 8’'h8B 8'hAB 8’'hAB 8’'hCB 8’'hCB 8’hEB 8'hEB
8'h8C 8’'h8C 8’hAC 8'hAC 8’'hCC 8’'hCC 8’'hEC 8'hEC
8'h8D 8'h8D 8’hAD 8'hAD 8'hCD 8'hCD 8’'hED 8'hED
8'h8E 8’h8E 8'hAE 8’'hAE 8’'hCE 8'hCE 8’hEE 8'hEE
8'h8F 8'h8F 8'hAF 8'hAF 8'hCF 8'hCF 8'hEF 8’'hEF
8'h90 8'h90 8'hB0O 8'hB0O 8'hDO0 8'hDO0 8’hFO 8'hFO
8'h91 8'ho1 8’hB1 8'hB1 8'hD1 8'hD1 8'hF1 8'hF1
8'h92 8'h92 8'hB2 8'hB2 8'hD2 8'hD2 8'hF2 8'hF2
8'h93 8'h93 8'hB3 8'hB3 8'hD3 8'hD3 8'hF3 8'hF3
8'h94 8'h94 8'hB4 8'hB4 8'hD4 8'hD4 8'hF4 8'hF4
8'h95 8'h95 8'hB5 8'hB5 8'hD5 8'hD5 8'hF5 8'hF5
8'h96 8'h96 8'hB6 8'hB6 8'hD6 8'hD6 8'hF6 8'hF6
8'ho7 8'ho7 8'hB7 8'hB7 8'hD7 8'hD7 8'hF7 8'hF7
8'h98 8'h98 8'hB8 8'hB8 8'hD8 8'hD8 8'hF8 8'hF8
8'h99 8'h99 8’'hB9 8'hB9 8’'hD9 8'hD9 8’hF9 8'hF9
8’'h9A 8’h9A 8'hBA 8’'hBA 8l 8l 8’hFA 8'hFA
8'h9B 8'h9B 8'hBB 8'hBB 8’'hDB 8’'hDB 8'hFB 8'hFB
8'haC 8’'hoC 8’'hBC 8'hBC 8'hDC 8'hDC 8'hFC 8'hFC
8'h9D 8'h9D 8'hBD 8'hBD 8'hDD 8'hDD 8'hFD 8'hFD
8'h9E 8’'h9E 8'hBE 8'hBE 8’'hDE 8’'hDE 8'hFE 8'hFE
8’h9F 8'hoF 8’hBF 8'hBF 8'hDF 8'hDF 8’hFF 8'hFF
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Back Light Control 2 (B9h)

B9h Back Light Control 2
DCX RDX WRX | DB15-8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 0 1 1 1 0 0 1 BYh
g8t PWM
1 #A #B X 0 0 0 0 0 0 0 XXh
parameter ON
2nd
1 4A 4B X BDCV | BDCV | BDCV | BDCV | BDCV | BDCV | BDCV | BDCV XXh
parameter [7] [6] [5] [4] [3] [2] [1] [0]
31 PWM PWM PWM PWM PWM PWM PWM PWM
1 #A #B X DIV DIV DIV DIV DIV DIV DIV DIV XXh
parameter
[7] [6] [5] [4] [3] [2] 1] [0]
LED
LED
4" PWM DIM
1 #A #B X 0 0 0 PWM | PwM | O XXh
parameter WM ON
E POL

Description Write #A="1" #B="1"
Read #A="1" #B="1" & Insert dummy read

(Note: When this command is read via DSI, dummy read operation is not performed.)

PWMWM, PWMON

PWMWM = 0: Controls On/Off of the PWM output according to Display On/Off state.

PWMWM = [: Controls On/Off of the PWM output according to PWMON setting. Note that LEDPWM is
Off when the Sleep mode is On regardless of PWMON value.

LEDPWME

LEDPWM pin output enable bit. In the system configuration using no LEDPWM pin, set the bit to 0. In the
system configuration using LEDPWM pin, set the bit to 1. This setting can be changed only when Sleep
Mode is On.

Rev.1.01 December 25, 2009 152
Renesas SP Confidential




R61523 Specification
Table 52
LEDPWME | PWMWM PWMON BLCON RDPWM LEDPWM
output
0 * 0 BDCV 0%
1 BLC*BDCV 0%
0 0 0% 0%
1 Setting Setting
inhibited inhibited
1 0 BDCV 0%
1 BLC*BDCV 0% *2
1 * 0 BDCV BDCV *1
1 BLC*BDCV BLC*BDCV *1
0 0 0% 0%
1 Setting Setting
inhibited inhibited
1 0 BDCV BDCV
1 BLC*BDCV BLC*BDCV *2

Notes: 1. If PWMWM = 0, On/Off of the PWM output is automatically controlled according to display ON/Off state.

Display Off: Sleep Mode On + set_display_off
Display On: Sleep Mode Off + set_display_on

2. If PWMWM = 1, RDPWM and LEDPWM outputs cause BDCV value to be read during Display Off.

BDCV/[7:0]

PWM signal’s width is selected from 256 values between 8’hFF and 8’h00 when LED is adjusted

externally.

When BLCON=0, PWM signals are output according to BDCV values.
When BLCON=1, PWM signals are output according to calculated values by BDCV*BLC.

Table 53

BDCV[7:0] Amount of light
8’h00 None (0%)
8’h01 1/255
8’h02 2/255
8’h03 3/255
8’hFE 254/255
8'hFF 255/255 (100%)
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PWMDIV[7:0]

These bits are used to define frequency of PWM signal that is output from LEDPWM pin.

Table 54
PWMDIV[7:0] LEDPWM frequency PWMDIV[7:0] LEDPWM frequency
8'h00 33.3KHz 8'h10-8’'h1E Setting inhibited
8’h01 27.4KHz 8'h1F 1.72KHz
8’h02 18.3KHz 8'h20-8'h3E Setting inhibited
8’h03 13.7KHz 8’h3F 0.86KHz
8’h04-8'h06 Setting inhibited 8’'h40-8'h7E Setting inhibited
8'h07 6.86KHz 8’h7F 0.43KHz
8'h08-8’'hOE Setting inhibited 8'h80-8’'hFE Setting inhibited
8’hOF 3.43KHz 8'hFF 0.21KHz

Notes: 1. The values in the above table are typical ones. There shall be variance of maximum 7% in the actual

operation.

2. When PWMDIV is set to 8'h00 (33.3KHz), PWM signal’s width is selected from maximum 210 values

LEDPWMPOL

The bit is used to define polarity of LEDPWM signal.

Table 55
LEDPWM pin
LEDPWPOL
Lit period Non-lit period
0 High Low
1 Low High
DIMON

DIMON bit is used to enable / disable LEDPWM’s DIMMING function.

The bit is used to control change in brightness (change in LEDPWM signal) when BCDYV register is
rewritten or LEDPWM pin is turned on.

Table 56
DIMON DIMMING function Brightness
0 OFF Changes immediately
1 ON Changes gradually in
approximately 500ms.

Note: This bit is applied to BDCV register setting and not to brightness change by the BLC function.
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PWMON
PWMWM

BDCV DIMMING o LEDPWM

Figure 29
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Back Light Control 3 (BAh)

BAh Back Light Control 3 (Read PWM Data)
DCX RDX | WRX | DB15-8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 1 0 1 1 1 0 1 0 Bah
Dummy
1 7 1 X X X X X X X X X XXh
Parameter
4o RD RD RD RD RD RD RD RD
1 1 1 X PWM | PWM | pwM | PWM | PWM | PWM | PWM | PWM | XXh
parameter
m e |B @ (B | || o]
Description
RDPWM[7:0]
The command is used to read LED brightness data for LEDPWM signal.
X =Don’t care
__________________ :
Flow Chart 1 I
Read PWM Data ! Legend !
-------------------------------------- I ]
R61523 H |
1
i |
: :
/91{:1131 parameter ROPWM[7. : :
= :
1 ]
1 ]
' -
1 ]
Note: When this command is read via DSI, dummy read operation is not performed. | .
]
i Sequential !
1 transfer I
Restriction Data read is disabled when Sleep mode is On.
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Device Code Read (BFh)
BFh Device Code Read

DCX RDX WRX | DB15-8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 0 1 1 1 1 1 1 BFh
Dummy

1 1 1 X X X X X X X X X XXh
parameter
1st

1 1 1 X 0 0 0 0 0 0 0 1 01h
parameter
2nd

1 1 1 X 0 0 1 0 0 0 1 0 22h
parameter
3rd

1 1 1 X 0 0 0 1 0 1 0 1 15h
parameter
4th

1 1 1 X 0 0 1 0 0 0 1 1 23h
parameter
Description | The parameters are used to read the information as follows:

1st parameter: Returns the upper byte "01h” of Renesas Technology’s Supplier ID decided by MIPI

Alliance.
2nd parameter: Returns the lower byte "22h” of Renesas Technology’s Supplier ID decided by MIPI
Alliance.

3rd parameter: Returns the upper byte “15h” of product code of this LSI.

4th parameter: Returns the lower byte “23h” of product code of this LSI.

X =Don’t care
Restriction -
Flow Chart

Note : When this command is read via DSI, dummy read operation is not performed.
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Panel Control Command

Panel Driving Setting (COh)

COh Panel Driving Setting

DCX | RDX | WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 0 0 0 0 0 0 COh

st

! 1 #A #B X 0 0 0 REV SM GS BGR | SS XXh
parameter
ond NL NL NL NL NL NL NL NL

1 #A #B X XXh
parameter [7] [6] (5] [4] (3] [2 (11 [0
3™ SCN | SCN | SCN | SCN SCN | SCN SCN SCN

1 #A #B X XXh
parameter [7] [6] [8] [4] [3] [2] (11 [0]
4t NW

1 #A #B X 0 0 0 0 0 0 0 XXh
parameter [0]
5th

1 #A #B X 0 0 0 0 0 0 BLV PTV XXh
parameter
6" PTS PTS PTS

1 #A #B X 0 0 BLS NDL PTDC XXh
parameter 2] [ [0]
7t ISC ISC ISC ISC

1 #A #B X 0 0 0 PTG XXh
parameter [3] [2] 11 [0]
Description Write #A="1" #B="1"

Read #A="1" #B="1" & Insert dummy read

(Note: When this command is read via DSI, dummy read operation is not performed.)

REV

The grayscale is reversed by setting REV = 1. This enables the R61523 to display the same image from the
same set of data on both normally black and white panels. The source output levels during the retrace

period and non-lit display period are determined by register settings, BLS and NDL, respectively.

Table 57
REV Frame memory data Source output level in display area
Positive polarity Negative polarity
24’h00000 V255 VO
0
24’'hFFFFF VO V255
24’h00000 VO V255
1
24'hFFFFF V255 VO
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SM
SM=0: Left/right interchanging scan
SM=1: Left/right one-side scan

GS
GS=0: Forward scan
GS=1: Reverse scan

The R61523 allows changing gate driver assignment and the scan mode by combination of SM and GS bits.
Set these bits in accordance with the configuration of the module. For details, see “Scan Mode Setting.”

BGR
The bit is used to reverse 18-bit write data in the Frame Memory from RGB to BGR. Set in accordance
with arrangement of color filters.

BGR=0: Data are written to the Frame Memory in the order of RGB. (Default)
BGR=1: Data are written to the Frame Memory in the order of BGR.

SS
The bit is used to select the shifting direction of the source driver output. Set in accordance with mounting
position of the R61523 to the panel.

SS=0: S1 to S1080 (Default)
SS=1: S1080 to S1

To change the RGB order, set SS and BGR bits.

SS=0, BGR=0: RGB
SS=1, BGR=1: BGR
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NL[7:0]

These bits select the number of lines to drive the LCD from 480 to 640 lines. The frame memory address
mapping is not affected by the number of NL[7:0]. The number of lines shall be set according to the panel

size.
Table 58
NL7:0] v lines N | s NLI7:0] drive ines
8'h00-8'h9E Setting inhibited 8'h85 536 lines 8'h94 596 lines
8'h77 480 lines 8'h86 540 lines 8'h95 600 lines
8'h78 484 lines 8'h87 544 lines 8'h96 604 lines
8'h79 488 lines 8'h88 548 lines 8'h97 608 lines
8'h7A 492 lines 8'h89 552 lines 8'h98 612 lines
8'h7B 496 lines 8’h8A 556 lines 8'h99 616 lines
8'h7C 500 lines 8'h8B 560 lines 8'h9A 620 lines
8'h7D 504 lines 8'h8C 564 lines 8'h9B 624 lines
8'h7E 508 lines 8’h8D 568 lines 8'h9C 628 lines
8'h7F 512 lines 8'h8E 572 lines 8'h9D 632 lines
8'h80 516 lines 8'h8F 576 lines 8'h9E 636 lines
8'h81 520 lines 8’h90 580 lines 8'h9F 640 lines
8'h82 524 lines 8'h91 584 lines 8'hA0-8’'hFF Setting inhibited
8'h83 528 lines 8'h92 588 lines
8'h84 532 lines 8'h93 592 lines
SCN]7:0]
These bits are used to set the gate scanning start position.
Table 59
Gate Scan Start Position
SCN[7:0] SM=0 SM=1
GS=0 GS=1 GS=0 GS=1
8'h00 G1 G(N) G1 G(2N—640)
8'h01-8'hFF | Setting inhibited i::ig::fd Setting inhibited | Setting inhibited

N: Number of line(s) defined by NL[7:0].
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To set SCN, follow the restriction below.

Table 60

SM GS Restriction

0 0 (Gate scan start position -1) + (Number of line set by NL) < 640
0 1 Gate scan start position < 640

1 0 Gate scan start position -1)/2 + (Number of line set by NL) < 640
1 1 Gate scan start position < 640

NW|0]

This bit sets the number of lines for inversion liquid crystal drive by line inversion waveform (BCn=1,
Display Timing Setting for Normal Mode (C1h) and Display Timing Setting for Idle Mode (C3h)). The
polarity of waveform inverts in every 1 or 2 line(s).

Table 61
NW[0] Number of line(s)
0 1 line
1 2 lines
BLV

The bit selects line or frame inversion during the retrace period.

BLV=0: Line inversion is selected for the retrace period when line inversion is selected by BCn=1, C1h -
C3h.
BLV=I: Frame inversion is selected for the retrace period.

Table 62
BCn BLV Retrace period
0 - Frame inversion
1 0 Line inversion
1 Frame inversion
PTV

The bit is used to define inversion in the non-lit display area.
PTV=I1: Frame inversion is selected for the non-lit display area when line inversion is selected (BCn=1).

Table 63
BCn PTV Inversion in non-lit display area
0 * Frame inversion
1 0 Line inversion
1 Frame inversion
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“Retrace period” indicates back and front porches.

“Non-lit display area” indicates:
Non-display area other than the Partial Area defined by SR[8:0] and ER[8:0].
Display area when Sleep mode is off and the display operation is off.

Sleep Mode Off

Partial Mode On Display Off

BP Back Porch

Retrace period BP

—
Back Porch Retrace period
.

Non-display Area

NL Partial Area NL Display Off Non-lit display area

Y JEZ 22222224 _ _
FP Front Porch

Front Porch Retrace period ~ FP Retrace period

Figure 30

BLS
The bit is used to define source output level in the Retrace Period. The polarity of grayscale voltage in the
Retrace period is inverted.

Table 64
Retrace period
s | pone | e
0 V255 Vo
1 Vo V255
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The bit is used to define source output level in the non-lit display area. The polarity of grayscale voltage is

NDL
inverted.
Table 65
Non-lit display area
NDL Positi_ve Negat.ive
polarity polarity
0 V255 VO
1 VO V255
PTS[2:0], PTDC

These bits are used to define low-power consumption operation. PTS[1:0] defines output level in the retrace
period and the non-lit display area. PTS[2] defines the operation of the grayscale amplifier and the step-up

clock frequency while PTDC defines step-up clock frequency.

Table 66
Source output Grayscale Step-up clock
in the non-lit display area (Note) amplifier’s frequency in the
PTS | PTS iop it di

PTDC 2] [1:0] . ] operation in the non-lit display
. HERITE R non-lit display area (DDVDHA

HEENL7 FEEL L area and DDVDHB)
— 0 00 V255 VO VO to V255 Normal operation
01 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

10 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

11 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited
0 1 00 V255 VO V0,V255 Normal operation
01 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

10 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

11 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

1 1 | oo V255 VO VO,V255 Low-speed
operation

01 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

10 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

11 Setting inhibited Setting inhibited | Setting inhibited Setting inhibited

Note:  The polarity of the source output level in non-lit display area is set by NDL (COh). The polarity of the source

output level during the retrace period is defined by BLS (COh). If PTDC=1, step-up operation may not be executed
properly depending on DCOn and RTNn values.

Rev.1.01 December 25, 2009

163

Renesas SP Confidential




R61523

Specification

PTG

The bit is used to select gate scan mode in non-lit display area.

Table 67
PTG Gate output in non-lit display area
0 Normal scan
1 Interval scan
Note: Set BCn=0 and select frame inversion in interval scan operation.

ISC[3:0]
These bits are used to set gate interval scan when PTG bit sets interval scan in non-lit display area. The
scan interval is always of odd number. The polarity of liquid crystal drive waveform is inverted in the same
timing as the interval scan.

Table 68
ISC[3:0] Scan cycle

4’h0 Setting inhibited
4’h1 3 frames
4h2 5 frames
4’h3 7 frames
4'h4 9 frames
4’'h5 11 frames
4’h6 13 frames
4h7 15 frames
4’h8 17 frames
4’h9 19 frames
4’hA 21 frames
4’hB 23 frames
4'hC 25 frames
4’hD 27 frames
4’hE 29 frames
4’hF 31 frames
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Display Timing Setting for Normal / Partial Mode (C1h)

Display Timing Setting for Idle Mode (C3h)

C1h Display Timing Setting for Normal / Partial Mode
DCX RDX WRX DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 1 1 0 0 0 0 0 1 C1h
st
! 1 #A #B X 0 0 0 0 0 0 0 BCO XXh
parameter
2nd
1 #A #B X 0 0 0 0 0 0 0 0 XXh
parameter
3 RTNO RTNO RTNO RTNO RTNO RTNO
1 #A #B X 0 0 XXh
parameter [5] [4] [3] [2] 1] [0]
gt BPO BPO BPO BPO BPO BPO BPO BPO
1 #A #B X XXh
parameter [7] [6] [l [4] [3] [2] [ [
5t FPO FPO FPO FPO FPO FPO FPO FPO
1 #A #B X XXh
parameter [71 [6] (5] [4] [3] [2 1 [0]
C3h Display Timing Setting for Idle Mode
DCX RDX WRX DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 1 1 0 0 0 0 1 1 C3h
st
! 1 #A #B X 0 0 0 0 0 0 0 BC2 XXh
parameter
2nd
1 #A #B X 0 0 0 0 0 0 0 0 XXh
parameter
3rd RTN2 RTN2 RTN2 RTN2 RTN2 RTN2
1 #A #B X 0 0 XXh
parameter [5] [4] [3] [2 [ [0]
4t BP2 BP2 BP2 BP2 BP2 BP2 BP2 BP2
1 #A #B X XXh
parameter [71 [6] (3] [4] [3] [2 1 [0]
5t FP2 FP2 FP2 FP2 FP2 FP2 FP2 FP2
1 #A #B X XXh
parameter [7] [6] (8] [4] [3] [2 1 [0
Description Write #A="1" #B="1"

Read #A="1"#B=" 1" & Insert dummy read

(Note: When these commands are read via DSI, dummy read operation is not performed.)

Timings can be defined separately for different modes.
C1h: Enabled when Normal Mode is On and Idle Mode is Off, or when Partial Mode is On and Idle Mode is Off.
C3h: Enabled when Normal Mode is On and Idle Mode is On, or when Partial Mode is On and Idle Mode is On.
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Restriction Make sure to set BP and FP so that the restriction below is satisfied.

BP >4 lines

FP >4 lines FP+BP < 256 lines

Display Mode and Valid Register

Display_Setting commands (C1h and C3h) can be set separately for different display modes.

Table 69
_ Number of EeR e e e qumd_crystal
Display mode clock per 1H (BP) (FP) alternating cycle
(RTN) (BC)
(Normal / Partial mode) + Idle mode off C1h:RTNO C1h:BPO C1h:FPO C1h:BCO
Idle mode on + (Normal / Partial mode) C3h:RTN2 C3h:BP2 C3h:FP2 C3h:BC2
BC0, BC2

These bits define liquid crystal drive waveform inversion.

BCn = 0: Frame inversion waveform is selected.
BCn = 1: Line inversion waveform is selected.

For details, see “Line Inversion AC Drive”.

Rev.1.01 December 25, 2009

166

Renesas SP Confidential




R61523

Specification

RTNO[5:0], RTN2[5:0]
These bits set the number of clocks in one line period.

Table 70

RTNN[5:0] Numt:;rrc;ifnzlocks RTNN[5:0] Numt:;rrclzfnt:ocks RTNN[5:0] Numl:;rrtlaifnzlocks

6’h00-6’hOF Setting inhibited 6’h20 32 6’h30 48
6’h10 Setting inhibited 6’h21 33 6’h31 49
6'h11 Setting inhibited 6’h22 34 6'h32 50
6'h12 18 6'h23 35 6'h33 51
6'h13 19 6’h24 36 6’h34 52
6’'h14 20 6’h25 37 6’h35 53
6’'h15 21 6’h26 38 6’h36 54
6'h16 22 6'h27 39 6’h37 55
6'h17 23 6'h28 40 6'h38 56
6'h18 24 6'h29 41 6'h39 57
6’h19 25 6’h2A 42 6'h3A 58
6’h1A 26 6’h2B 43 6'h3B 59
6’h1B 27 6'h2C 44 6'h3C 60
6'h1C 28 6'h2D 45 6'h3D 61
6’h1D 29 6'h2E 46 6'h3E 62
6'h1E 30 6’h2F 47 6’h3F 63
6’h1F 31
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FPO0[7:0], FP2[7:0], BP0[7:0], BP2[7:0]

These parameters define the retrace period (i.e. front and back porches) which appears before and after the
display area. FPn bits define the number of front porch lines while BPn bits define the number of back
porch lines.

Table 71
FPn[7:0] Font porch Back porch
BPn[7:0] Number of lines Number of lines

8'h00 Setting inhibited Setting inhibited

8'h01 Setting inhibited Setting inhibited

8'h02 Setting inhibited Setting inhibited

8'h03 Setting inhibited Setting inhibited

8’h04 4 4

8’h05 5 5

8’h06 6 6

8’'h07 7 7

8’h08 8 8

8'h09 9 9

8’h0A 10 10

8’h0B 11 11

8’h0C 12 12

8’h0D 13 13

8’'hOE 14 14

8’hOF 15 15

8'h7F 127 127

8’h80 128 128

8'h81 Setting inhibited Setting inhibited

8'hFF Setting inhibited Setting inhibited
BP Back porch
NL Display area
FP e e

Figure 31
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Source/VCOM/Gate Driving Timing Setting (C4h)

C4h Source/VCOM/Gate Driving Timing Setting
DCX | RDX | WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 0 0 0 1 0 0 C4h
15t SDT SDT | SDT NOW | NOW | NOW
1 #A #B X 0 0 XXh
parameter [2 (11 [0] [2 (1] [
ond MCP | MCP | MCP
1 #A #B X 0 0 0 0 0 XXh
parameter [2] [1] [0]
3 VEQ VEQ VEQ VEM VEM
1 #A #B X 0 w w w 0 0 XXh
parameter 1] [0]
[2] 1] [
4 SPC SPC SPC
1 #A #B X 0 0 0 0 0 w w w XXh
parameter
[2] 1] [0]
Description Write #A="1" #B="1"
Read #A="1" #B="1" & Insert dummy read
(Note: When this command is read via DSI, dummy read operation is not performed.)
Restriction
SDT [2:0]
These bits are used to set the source output alternating position in one line period.
Table 72
Source output
SDT[2:0] alternating position
(clocks)
3'h0 Setting inhibited
3’h1 1
3'h2 2
3'h3 3
3'h4 4
3'h5 5
3'h6 6
3’h7 7
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NOW|[2:0]
These bits set the gate output start position (non-overlap period) in one line period.

Table 73

Gate drive start

NOW[2:0] position (clocks)

3'h0 Setting inhibited
3’h1 1

3’h2
3'h3
3’h4

3'h5
3'h6
3’h7

N|[o|loa|A~|]w DN

MCP [2:0]
These bits are used to set the VCOM output alternating position in one line period.

Table 74

VCOM alternating

MCP2:0] position (clocks)

3'h0 Setting inhibited

3’h1 1

3’h2

3'h3

3’h4

3’h5

3’'h6

N|o|lo|~|lw (N

3'h7
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VEQW]|[2:0]
These bits define VCOM equalize period. Equalizing is performed during the period defined by
VEQW][2:0] starting from the VCOM alternating position.

Table 75

VCOM equalize

VEQW[2:0] period (clocks)

3’h0 Setting inhibited

3’h1 1
3’h2
3’h3
3’h4
3'h5
3’h6

N|oOoO| oMW |DN

3'h7

VEM|[1:0]

VEM[0]: VCOMH equalize switch

VEM[0] = 1: When VCOMH level falls from VCOMH to VCOML level, the level first falls to the GND
level and then to the VCOML level.

VEM[1]: VCOML equalize switch
VEM][1] = 1: When VCOMH level rises from VCOML level to VCOMH level, the level first goes up to the
VCI level and then to the VCOMH level.

These bits reduce power consumption during VCOM drive period.

Table 76
VEM[1:0] Operation
2'h0 Setting inhibited
2’'h1 Setting inhibited
2’h2 Setting inhibited
2’h3 VCOMH/VCOML equalize
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BVEQW, VEM

VCOM output ’ i

i) VEQW[1:0]1=0h

VEQW[1:0] VEQWL1:0]

- e

L VGl level

vCcoMoutput i/ N\ .

T

GND level :

ii) VEQW[1:0]# 0h, VEM[1:0]=3h

Figure 32

SPCW]2:0]

These bits are used to set source pre-charge period in one line period. Pre-charge period is set by
SPCW]/2:0] starting from the source output alternating position defined by SDT [2:0]. Source output is
precharged only on the line where liquid crystal waveform inverts.

This function realizes power consumption reduction depending on image data. Check actual image quality
and effect on the panel.

Table 77

SPCWI[2:0] | Source pre-charge period (clocks)

3'h0 Setting inhibited

3’h1 1

3’h2
3'h3
3’h4
3’h5
3’h6
3’h7

N|o| |~ |DN
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Gamma Control

Gamma Set A (C8h)
C8h Gamma Set A

DCX | RDX | WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 0 0 1 0 0 0 C8h
1st

] ] ! X 0 0 0 PROP_ | PROP_ | PROP_ | PROP_ | PROP_ | 0
parameter R[4] R[3] R[2] R[1] R[0]
2nd

] ] ! X 0 0 o PRIP_ | PRIP_ | PRIP_ | PRIP_ | PRIP_ | 0
parameter R[4] R[3] R[2] R[1] R[0]
3rd ] ] ! X PRSP_ | PRSP_ | PRIP_ | PR3P_ | PR2P_ | PROP_ | PR2P_ | PR2P_ | .\
parameter R[3] R[2] R[1] R[0] R[3] R[2] R[1] R[0]
4th ] ] ! N PRSP_ | PRSP_ | PRSP_ | PRSP_ | PRAP_ | PRAP_ | PRAP_ | PRAP_ | .0
parameter R[3] R[2] R[1] RIO] R[3] R[2] R[1] R[0]
5th

] ] ! X 0 o 0 0 PR6P_ | PROP_ | PROP_ | PROP_ | .\
parameter R[3] R[2] R[1] R[0]
6th ; ; | X PRSP_ | PR8P_ | PR8P_ | PR8P_ | PRTP_ | PR7P_ | PR7P_ | PRTP_ | o\
parameter R[3] R[2] R[1] R[0] R[3] R[2] R[1] R[0]
7th ] ; ) N PRIOP | PRIOP | PR10P | PR1OP | PROP_ | PROP_ | PROP_ | PROP_ | .\
parameter _R[3] _RI2] _R[1] _RIO] R[3] R[2] R[1] R[0]
8th

4 4 ! X 0 o 0 PRI1P | PR11P | PR11P | PRI1P | PRITP | 0
parameter _R[4] _RI3] _R2] _R[1] _RI0]
9th

] ] ! X 0 0 o PRI2P | PR12P | PR12P | PRI2P | PRI2P | .\
parameter _RI4] _RI3] _RI2] _RI1] _RI0]
10th

4 4 ! X 0 o o PRON_ | PRON_ | PRON_ | PRON_ | PRON_ | o\
parameter R[4] R[3] R[2] R[1] R[0]
11th PRIN_ | PRIN_ | PRIN_ | PRIN_ | PRIN

1 1 T X 0 0 0 - - - - — | XXh
parameter R[4] R[3] R[2] R[1] R[0]
12th ] ] | X PRIN_ | PRSN_ | PRIN_ | PRIN_ | PRON_ | PRON_ | PRON_ | PRIN_ | .o
parameter R[3] R[2] R[] R[0] R[3] R[2] R[1] R[0]
13th ; ; ) X PRSN_ | PRSN_ | PRSN_ | PRSN_ | PRAN_ | PRAN_ | PRAN_ | PRAN_ | .
parameter R[3] R[2] R[1] R[0] R[3] R[2] R[1] R[0]
14th

] ] ! X 0 0 0 0 PRON_ | PRON_ | PRON_ | PRON_ | .\
parameter R[3] R[2] R[1] R[0]
15th ] ] ! X PRBN_ | PRSN_ | PREN_ | PRAN_ | PR7N_ | PRZN_ | PRTN_ | PR7N_ | .o
parameter R[3] R[2] R[1] R[0] R[3] R[2] R[1] R[0]
16th ] ; , N PRION | PRION | PR1ON | PR1ON | PRON_ | PRON_ | PRON_ | PRON_ | .o\
parameter _R[3] _RI2] _R[1] _RI0] R[3] R[2] R[1] R[0]
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17th

1 1 X 0 0 0 PR11N PR11N PR11N PR11N PR11N XXh
parameter _RI4] _RI3] _RI2] _R[1] _RI0]
18th

1 1 X 0 0 0 PR12N PR12N PR12N PR12N PR12N XXh
parameter _RI4] _RI3] _RI2] _R1] _R[0]

Gamma Set A registers are applied to source pins numbered S(3n + 1) (n=0, 1, ..., 359) when they output frame memory
Description | data [23:16].

See “y Correction Function” for detailed description of the parameters.
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Gamma Set B (C9h)
C9h Gamma Set B

DCX | RDX | WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 0 0 1 0 0 1 C%h
1st

] ] ! X 0 0 0 PROP_ | PROP_ | PROP_ | PROP_ | PROP_ | .\
parameter G[4] G[3] G[2] G[1] G[0]
2nd

] ] ! X 0 0 0 PRIP_ | PRIP_ | PRIP_ | PRIP_ | PRIP_ | @
parameter G[4] G[3] G[2] G[1] Gl[0]
3rd ] ] | X PRSP_ | PRSP_ | PRIP_ | PR3P_ | PR2P_ | PROP_ | PROP_ | PR2P_ | .0
parameter G[3] G[2] G[1] G[0] G[3] G[2] G[1] G[0]
4th 4 ] ! X PRSP_ | PRSP_ | PRSP_ | PRSP_ | PRAP_ | PRAP_ | PRAP_ | PRAP_ | .\
parameter G[3] G[2] G[1] G[0] G[3] G[2] G[1] G[0]
Sth PR6P_ | PR6P_ | PR6P_ | PR6P

1 1 7 X 0 0 0 0 - - - — | XXh
parameter G[3] G[2] G[1] Gl[0]
6th ] ] | X PR8P_ | PR8P_ | PR8P_ | PR8P_ | PR7P_ | PRTP_ | PRTP_ | PR7P_ | .0
parameter G[3] G[2] G[1] G[0] G[3] G[2] G[1] G[0]
7th ] ; | X PR1OP | PR1OP | PR1OP | PR1OP | PROP_ | PROP_ | PROP_ | PROP_ | .\
parameter _G[3] _G[2] Gl _GI[0] G[3] G[2] G[1] G[0]
8th

] ] ! X 0 0 0 PRI1P | PRI1P | PR11P | PRI1P | PRITP | 0
parameter _G[4] _GI3] _GI2] _G[1] _GI0]
9th

] ] | X 0 0 0 PRI2P | PR12P | PR12P | PR12P | PRI2P | 0
parameter _GH4] _G[3] _G[2] _G1] _Glo]
10th

] ] ! X 0 0 0 PRON_ | PRON_ | PRON_ | PRON_ | PRON_ | 0
parameter G[4] G[3] G[2] G[1] Gl[0]
11th

] ] ' X 0 o 0 PRIN_ | PRIN_ | PRIN | PRIN_ | PRIN_ | o0
parameter G[4] G[3] G[2] G[1] G[0]
12th ; ; ) X PR3N_ | PRIN_ | PRIN_ | PR3N | PRON_ | PRON_ | PRIN_ | PRON_ | .
parameter G[3] G[2] G[1] GI[0] G[3] G[2] G[1] G[0]
13th ] ] | X PRSN_ | PRSN_ | PRSN_ | PRSN_ | PRAN_ | PRAN_ | PRAN_ | PRAN_ | o0
parameter G[3] G[2] G[1] G[0] G[3] G[2] G[1] G[0]
14th

4 ] | X 0 0 0 0 PRON_ | PRON_ | PRON_ | PRON_ | o\
parameter G[3] G[2] G[1] Gl[0]
15th ; ; , N PR8N_ | PR8N_ | PREN_ | PR8N_ | PR7N_ | PRTN_ | PRTN_ | PRTN_ |
parameter G[3] G[2] G[1] G[0] G[3] G[2] G[1] G[0]
16th ; ; ) X PRION | PR1ON | PR1ON | PRION | PRON_ | PRON_ | PRON_ | PRON_ | .
parameter _G3] _G[2] _G[1] _Gl[0] G[3] G[2] G[1] G[0]
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17th

1 1 X 0 0 0 PR11N PR11N PR11N PR11N PR11N XXh
parameter _G[4] _GI3] _GI2] _G[1] _GI0]
18th

1 1 X 0 0 0 PR12N PR12N PR12N PR12N PR12N XXh
parameter _GH4] _G[3] _G[2] _G1] _Glo]

Gamma Set B registers are applied to source pins numbered S(3n + 2) (n=0, 1, ..., 359) when they output frame memory
Description | data [15:8].

See “y Correction Function” for detailed description of the parameters.
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Gamma Set C (CAh)
CAh Gamma Set C

DCX | RDX | WRX | DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 0 0 1 0 1 0 CAh
1st

] ] | X 0 0 o PROP_ | PROP_ | PROP_ | PROP_ | PROP_ | .\
parameter B[4] B[3] B[2] B[1] B[O]
2nd

] ] | X 0 0 o PRIP_ | PRIP_ | PRIP_ | PRIP_ | PRIP_ | @
parameter B[4] B[3] B[2] B[1] B[0]
3rd ] ] ) N PRSP_ | PRSP_ | PRIP_ | PR3P_ | PR2P_ | PROP_ | PROP_ | PR2P_ | .0
parameter B[3] B[2] B[1] B[O] B[3] B[2] B[1] B[0]
4th ] ] , X PRSP_ | PRSP_ | PRSP_ | PRSP_ | PRAP_ | PRAP_ | PRAP_ | PRAP_ | .\
parameter B[3] B[2] B[1] B[O] B[3] B[2] B[1] B[O]
Sth PR6P_ | PR6P_ | PR6P_ | PR6P

1 1 1 X 0 0 0 0 - - - — | XXh
parameter B[3] B[2] B[1] B[0]
6th ] ] , X PR8P_ | PR8P_ | PR8P_ | PR8P_ | PR7P_ | PRTP_ | PRTP_ | PR7P_ | .\
parameter B[3] B[2] B[1] B[O] B[3] B[2] B[1] B[O]
7th ; ; | X PRIOP | PRIOP | PR10P | PR1OP | PROP_ | PROP_ | PROP_ | PROP_ | o\
parameter _B[3] _B[2] _B[1] _BI0] B[3] B[2] B[1] B[0]
8th

] ] | X 0 0 o PRI1P | PR11P | PR11P | PRI1P | PRITP | 0
parameter _B[4] _B[3] _B[2] _B[1] _B[0]
9th

] ] , X 0 o o PRI2P | PR12P | PR12P | PR12P | PRI2P | 0
parameter _B[4] _B[3] _B[2] _B[1] _B[0]
10th

] ] | X 0 0 o PRON_ | PRON_ | PRON_ | PRON_ | PRON_ | 0
parameter Bl4] B[3] B[2] B[1] B[0]
11th

] ] | X 0 0 o PRIN_ | PRIN_ | PRIN_ | PRIN_ | PRIN_ | o0
parameter B[4] B[3] B[2] B[1] B[O]
12th ; ; ) X PR3N_ | PRIN_ | PRIN_ | PR3N | PRON_ | PRON_ | PRIN_ | PRON_ | .
parameter B[3] B[2] B[1] B[O] B[3] B[2] B[1] B[0]
13th ] ] ! N PRSN_ | PRSN_ | PRSN_ | PRSN_ | PRAN_ | PRAN_ | PRAN_ | PRAN_ | o0
parameter B[3] B[2] B[1] B[O] B[3] B[2] B[1] B[0]
14th

] ] | X 0 0 0 o PRON_ | PRON_ | PRON_ | PRON_ | oo\
parameter B[3] B[2] B[1] B[0]
15th ; ; , N PR8N_ | PR8N_ | PREN_ | PR8N_ | PR7N_ | PRTN_ | PRTN_ | PRIN_ |
parameter B[3] B[2] B[1] B[O] B[3] B[2] B[1] B[0]
16th ; ; ) X PRION | PR1ON | PR1ON | PRION | PRON_ | PRON_ | PRON_ | PRON_ | .
parameter _B[3] _BI2] _B[1] _BI0] B[3] B[2] B[1] B[O]
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17th

1 1 X 0 0 0 PR11N PR11N PR11N PR11N PR11N XXh
parameter _B[4] _B[3] _B[2] _B[1] _B[0]
18th

1 1 X 0 0 0 PR12N PR12N PR12N PR12N PR12N XXh
parameter _B[4] _B[3] _B[2] _B[1] _B[0]

Gamma Set C registers are applied to source pins numbered S(3n + 3) (n=0, 1, ..., 359) when they output frame memory
Description | data [7:0].

See “y Correction Function” for detailed description of the parameters.
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Power Control

Power Setting for Common (D0Oh)

DOh Power Setting for Common
WR
DCX RDX X DB15-8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 1 1 0 1 0 0 0 0 DOh
1st
1 #A #B X 0 0 0 0 0 0 0 0 XXh
parameter
2nd VC3 VC3 VC3 VC2 VC2 VC2
1 #A #B X 0 0 XXh
parameter [2] [1 [0] [2] [1 [0]
3rd
1 #A #B X 1 1 0 0 0 0 0 0 XXh
parameter
4th VRH VRH VRH VRH VRH
1 #A #B X 1 0 0 XXh
parameter [4] [3] [2] [1 [0]
Description Write #A="1" #B="1"
Read #A="1"#B=" 1" & Insert dummy read
(Note: When this command is read via DSI, dummy read operation is not performed.)
VC2|2:0]
These bits are used to define VCI2 level using VCIR level. VCI2 is the reference voltage of VGH and VGL
voltages.
Table 78
VCI2 voltage
VC2[2:0] (Step-up output
reference voltage)
3’h0 Setting inhibited
3’h1 VCIR x 1.36
3'h2 VCIR x 1.44
3'h3 VCIR x 1.52
3'h4 VCIR x 1.60
3'h5 VCIR x 1.68
3’h6 Setting inhibited
3'h7 Setting inhibited

Note: VGH=VCI2 x 4. VGL=-(VCI2 x 2+VCI3).
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VC3]2:0
ThesoE: bit]s are used to define VCI3 level using VCIR level. VCI3 is the reference voltage of VGL.
Table 79
VCI3 voltage
VC3[2:0] (Step-up output
reference voltage)
3'h0 Setting inhibited
3'h1 Setting inhibited
3'h2 Setting inhibited
3’h3 VCIR x 0.800
3'h4 Setting inhibited
3’h5 VCIR x 0.889
3’'h6 Setting inhibited
3'h7 VCIR x 1.000

Note: VGL=-(VCI2X2+VCI3)

VRH[4:0]
Sets VREG1 voltage from 1.475 x VCIR to 1.875 x VCIR. VCIR is the internal reference power supply.

Table 80
VRHI[4:0] VREG1 VRH[4:0] VREG1
5’h00-5’h0A Setting inhibited 5'h15 VCIR x 1.725
5'h0B VCIR x 1.475 5'h16 VCIR x 1.750
5'h0C VCIR x 1.500 5'h17 VCIR x 1.775
5’h0D VCIR x 1.525 5’h18 VCIR x 1.800
5’hOE VCIR x 1.550 5'h19 VCIR x 1.825
5'hOF VCIR x 1.575 5'h1A VCIR x 1.850
5'h10 VCIR x 1.600 5h1B VCIR x 1.875
5'h11 VCIR x 1.625 5h1C VCIR x 1.900
5'h12 VCIR x 1.650 5'h1D VCIR x 1.925
5’h13 VCIR x 1.675 5h1E VCIR x 1.950
5'h14 VCIR x 1.700 5h1F VCIR x 1.975

Note: Make sure that VREG1=DDVDH*-0.5V(*=A,B).
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VCOM Setting (D1h)
D1h VCOM Setting
WR

DCX | RDX X DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 0 1 0 0 0 1 D1h
1st

1 #A #B X 0 0 0 0 0 0 wev: | wev XXh
parameter Dv CM
2nd

1 #A #B X 0 0 0 0 0 0 0 0 XXh
parameter
3rd VCM | VCM | VCM |VCM | VCM | VCM | VCM

1 #A #B X 1 XXh
parameter [6] [5] [4] [3] [2] 11 [0
4th vDVv | VDV | VDV | VDV | VDV

1 #A #B X 1 1 1 XXh
parameter [4] [3] [2] [1] [0]
Description Write #A="1" #B="1"

Read #A="1" #B="1" & Insert dummy read

(Note: When this command is read via DSI, dummy read operation is not performed.)

WCVCM

WCVCM=1: Used to enable writing to 2nd parameter’s VCM [6:0]. To set NVM write data, write
WCVCM=1.

WCVCM=0: Used to disable writing to 2nd parameter’s VCM [6:0]. Values loaded from NVM are
retained even if this parameter is written.

WCVDV

WCVDC=1: Used to enable writing to the 3rd parameter’s VDV[4:0]. To set NVM write data, write
WCVDC=1.

WCVDC=0: Used to disable writing to the 3rd parameter’s VDV[4:0]. Values loaded from NVM are
retained even if this parameter is written.
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VCM]6:0]

These bits are used to set the amplification factor of VCOMH using VREGI.

Table 81

IVCM[6:0] IVCOMH voltage \VCM[6:0] VCOMH voltage IVCM[6:0] IVCOMH voltage
7’h00 VREG1 x 0.492 7’h2B VREG1 x 0.664 7’h56 VREG1 x 0.836
7'h01 VREG1 x 0.496 7'h2C VREG1 x 0.668 7’h57 VREG1 x 0.840
7’h02 IVREG1 x 0.500 7’h2D REG1 x 0.672 7’h58 VREG1 x 0.844
7’h03 IVREG1 x 0.504 7’h2E VREG1 x 0.676 7’h59 VREG1 x 0.848
7'h04 IVREG1 x 0.508 7’h2F VREG1 x 0.680 7’h5A VREG1 x 0.852
7'h05 VREG1 x 0.512 7'h30 VREG1 x 0.684 7’'h5B VREG1 x 0.856
7'h06 IVREG1 x 0.516 7'h31 VREG1 x 0.688 7’'h5C VREG1 x 0.860
7'h07 IVREG1 x 0.520 7'h32 VREG1 x 0.692 7’h5D VREG1 x 0.864
7’h08 VREG1 x 0.524 7’h33 VREG1 x 0.696 7’h5E VREG1 x 0.868
7’h09 IVREG1 x 0.528 7'h34 VREG1 x 0.700 7’h5F VREG1 x 0.872
7'h0A IVREG1 x 0.532 7'h35 VREG1 x 0.704 7’h60 VREG1 x 0.876
7’h0B IVREG1 x 0.536 7'h36 VREG1 x 0.708 7’h61 VREG1 x 0.880
7’h0C IVREG1 x 0.540 7'h37 VREG1 x 0.712 7’h62 VREG1 x 0.884
7’h0D IVREG1 x 0.544 7'h38 VREG1 x 0.716 7’'h63 VREG1 x 0.888
7’hOE VREG1 x 0.548 7'h39 VREG1 x 0.720 7'h64 VREG1 x 0.892
7'hOF VREG1 x 0.552 7’h3A VREG1 x 0.724 7’h65 VREG1 x 0.896
7’h10 VREG1 x 0.556 7’h3B VREG1 x 0.728 7’h66 VREG1 x 0.900
7’h11 VREG1 x 0.560 7’h3C REG1 x 0.732 7’h67 VREG1 x 0.904
7’h12 IVREG1 x 0.564 7’h3D REG1 x 0.736 7’h68 VREG1 x 0.908
7’h13 IVREG1 x 0.568 7’h3E VREG1 x 0.740 7’h69 VREG1 x 0.912
7’h14 VREG1 x 0.572 7’h3F VREG1 x 0.744 7’h6A VREG1 x 0.916
7'h15 IVREG1 x 0.576 7'h40 VREG1 x 0.748 7’'h6B VREG1 x 0.920
7'h16 IVREG1 x 0.580 7'h41 VREG1 x 0.752 7’'h6C VREG1 x 0.924
7’h17 VREG1 x 0.584 7'h42 VREG1 x 0.756 7’h6D VREG1 x 0.928
7’h18 IVREG1 x 0.588 7'h43 VREG1 x 0.760 7’h6E VREG1 x 0.932
7’h19 VREG1 x 0.592 7'h44 VREG1 x 0.764 7’h6F VREG1 x 0.936
7’h1A IVREG1 x 0.596 7'h45 VREG1 x 0.768 7’h70 VREG1 x 0.940
7’h1B IVREG1 x 0.600 7'h46 VREG1 x 0.772 7’h71 VREG1 x 0.944
7’h1C VREG1 x 0.604 7'h47 VREG1 x 0.776 7’'h72 VREG1 x 0.948
7’h1D VREG1 x 0.608 7'h48 VREG1 x 0.780 7'h73 VREG1 x 0.952
7’h1E IVREG1 x 0.612 7'h49 VREG1 x 0.784 7'h74 VREG1 x 0.956
7’h1F IVREG1 x 0.616 7’h4A VREG1 x 0.788 7’h75 VREG1 x 0.960
7'h20 VREG1 x 0.620 7’'h4B VREG1 x 0.792 7’h76 VREG1 x 0.964
7'h21 VREG1 x 0.624 7'h4C REG1 x 0.796 7’h77 VREG1 x 0.968
7’h22 IVREG1 x 0.628 7'h4D VREG1 x 0.800 7’h78 VREG1 x 0.972
7'h23 IVREG1 x 0.632 7’h4E VREG1 x 0.804 7’h79 VREG1 x 0.976
7’h24 IVREG1 x 0.636 7’h4F VREG1 x 0.808 7’h7A VREG1 x 0.980
7'h25 IVREG1 x 0.640 7'h50 VREG1 x 0.812 7’'h7B VREG1 x 0.984
7'h26 VREG1 x 0.644 7'h51 VREG1 x 0.816 7'h7C VREG1 x 0.988
7'h27 VREG1 x 0.648 7’'h52 VREG1 x 0.820 7’h7D VREG1 x 0.992
7'h28 VREG1 x 0.652 7'h53 VREG1 x 0.824 7’h7E VREG1 x 0.996
7'h29 VREG1 x 0.656 7'h54 VREG1 x 0.828 7’h7F VREG1 x 1.000
7'h2A IVREG1 x 0.660 7'h55 VREG1 x 0.832
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VDV|[4:0]

These bits are used to set VCOM alternating amplitude as tabulated below.

Table 82

VDVI[4:0] VCOM amplitude VDVI[4:0] VCOM amplitude

5'h00 VREG1%1.32 5'h10 VREG1%1.00
5’h01 VREG1%1.30 5'h11 VREG1%0.98
5'h02 VREG1%1.28 5h12 VREG1%0.96
5'h03 VREG1%1.26 5'h13 VREG1%0.94
5'h04 VREG1%1.24 5'h14 VREG1x%0.92
5'h05 VREG1%1.22 5'h15 VREG1%0.90
5'h06 VREG1%1.20 5'h16 VREG1x%0.88
5'h07 VREG1%1.18 5'h17 VREG1x%0.86
5'h08 VREG1%1.16 5'h18 VREG1x%0.84
5'h09 VREG1x1.14 5'h19 VREG1x%0.82
5'h0A VREG1%1.12 5h1A VREG1x%0.80
5'h0B VREG1%1.10 5h1B VREG1x%0.78
5'h0C VREG1x%1.08 5h1C VREG1%0.76
5'h0D VREG1%1.06 5'h1D VREG1x0.74
5'hOE VREG1%1.04 5h1E VREG1x%0.72
5'hOF VREG1%1.02 5h1F VREG1x%0.70

Note: Make sure that VCOM amplitude is 6.0V or less.
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Power Setting for Normal/Partial Mode (D2h)

Power Setting for Idle Mode (D4h)

D2h Power Setting for Normal/Partial Mode

DCX | RDX Y(VR ?&?—8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 7 X 1 1 0 1 0 0 1 0 D2h
1st APO APO

1 #A #B X 0 0 0 0 0 0 XXh
parameter [0] [0]
2nd

1 #A 4B X 0 DC10 | DC10 | DC10 0 DCO00 | DC00 | DCO0O xXh
parameter [2] 1] [0] [2] (11 [0
3rd

1 #A #B X 0 0 0 0 0 DC30 | DC30 | DC30 XXh
parameter [2] (11 [0]
D4h Power Setting for Idle Mode

DCX | RDX Y(VR ?588 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 T X 1 1 0 1 0 1 0 0 D4h
1st AP2 AP2

1 #A #B X 0 0 0 0 0 0 XXh
parameter [0] [0
2nd DC12 | DC12 | DC12 DC02 | DC02 | DCO02

1 #A #B X 0 0 XXh
parameter [2] [1] [0] [2] 1] [0]
3rd

1 #A #B X 0 0 0 0 0 DC32 | DC32 | DC32 XXh
parameter [2] (11 [0]
Description Write #A="1" #B="1"

Read #A="1" #B=" 1" & Insert dummy read

(Note: When these commands are read via DSI, dummy read operation is not performed.)

Power control is definable for each mode.

D2h is enabled when Normal/Partial Mode is On and Idle Mode is Off.

D4h is enabled when Normal/Partial Mode is On and Idle Mode is On.
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APO[1:0] Normal/Partial mode

AP2[1:0] Idle mode

These bits adjust the constant current in the operational amplifier circuit in the LCD power supply circuit.
The larger constant current will enhance the drivability of the LCD, however more current will be
consumed. Adjust the constant current considering the trade-off between the display quality and the current
consumption.

Table 83
APO0[1:0] Constant current in operational amplifier in
AP2[1:0] LCD power supply circuit
2'h0 Halt operational amplifier and step-up circuits
2’h1 0.5
2'h2 0.75
2’'h3 1

Note:  The values represent the ratios of constant current in respective APn[1:0] settings to the constant current when
APN[1:0] is set to 2’h3.

DC00[2:0] Normal/Idle mode
DC02[2:0] Idle mode

These bits are used to set the step-up clock frequency of the step-up circuit that generates
DDVDHA/DDVDHB.

Table 84
DC00[2:0] Step-up clock frequency (fococ1)
DC02[2:0] PTDC=0 (Normal operation) PTDC=1 (Low-speed operation)
3’h0 fosc /8 fosc /10
3'h1 fosc/10 fosc/12
3’h2 fosc /12 fosc /16
3'h3 fosc /16 fosc /20
3'h4 fosc /20 fosc /24
3'h5 fosc 124 fosc /32
3’h6 The step—up circuit halts The step—up circuit halts
3h7 fosc/32 fosc/32
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DC10[2:0]: Normal / Partial mode
DC12][2:0]: Idle mode

These bits are used to define the step-up clock frequency of the step-up circuit that generates VGH and
VGL.

Table 85

DC10[2:0] Step-up clock frequency

DC12[2:0] (fococz)
3'h0 Line frequency / 2
3'h1 Line frequency / 4
3'h2 Line frequency / 8
3'h3 Line frequency / 16
3'h4 Line frequency / 32
3'h5 Setting inhibited
3’'h6 The step—up circuit halts
3'h7 Setting inhibited

DC30[2:0] Normal / Partial mode
DC32[2:0] Idle mode

These bits are used to define the step-up clock frequency of the step-up circuit that generates VCL.

Table 86
DC30[2:0] Step-up clock frequency
DC32[2:0] (focoes)
3'h0 fosc/16
3’h1 fosc/20
3'h2 fosc/24
3'h3 Frequency set by DC00/DC02
3'h4 Line frequency / 2
3'h5 Line frequency / 4
3'h6 The step—up circuit halts
3'h7 Line frequency / 8
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NVM Control

NVM Access Control (EOh)

EOh NVM Access Control
DB15

DCX RDX | WRX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 1 1 X 1 1 1 0 0 0 0 0 EOh
1st

1 #A #B X 0 0 0 0 0 0 0 NVAE | XXh
parameter
2nd

1 #A #B X 0 FTT 0 1 1 0 0 NVAD XXh
parameter [
3rd

1 #n |#8 |[x o 0 0 TEM 1y 0 VERIF | VERIF | yxh
parameter [0] LGWR | LGER
4th

1 #A #B X 0 0 0 0 0 1 1 1 XXh
parameter
Description Write #A="1" #B="1"

Read #A="1"#B=" 1" & Insert dummy read

(Note : When this command is read via DSI, dummy read operation is not performed.)

NVAE:

The bit is used to enable access to NVM when NVAE=1.

FTT:

NVM control register. When FTT=1, NVM write/erase is triggered. The bit is set to 0 when NVM write
and verify is finished.

NVAD[0]:

The bit decides which command is used to write data to NVM.

Table 87
NVAD[0] Command used to write data to NVM
0 A1h: DDB0-DDB3[7:0]

1

D1h: VCM[6:0], VDVI[4:0]
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VERIFLGER
This bit is used for data read only. Writing data to this bit is ignored. Data erase and erase verify are
executed before performing a data write. This bit is written according to the result of the erase verify.

If the result of erase verify is good: VERIFLGER=1
If the result of erase verify is not good: VERIFLGER=0

VERIFLGWR
This bit is used for data read only. Writing data to this bit is ignored. Data write and write verify are
executed before performing a data erase. This bit is written according to the result of the write verify.

If the result of write verify is good: VERIFLGWR=1
If the result of write verify is not good: VERIFLGWR=0

VERIFLGER, VERIFLGWR

HWRESET
FFT=0—1 l
Verify Pass
<
Verify Fail FFT=0—1
Figure 33
TEM [0]
This bit is used to define TE output.
Table 88
TEM[O0] TE output
1’h0 Tearing Effect
TE is used to output the result of automatic NVM write data verify. (VERIFLGWR)
1’h1 TE =0 The write data was correct.
TE =1 The write data was not correct.

Note: The TE pin output is fixed at the low level when Sleep mode is on or Tearing Effect output is off.
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set_ DDB_write_control (E1h)

E1h set_DDB_write_control

DCX | RDX WRX DB15-8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command 0 1 1 X 1 1 1 0 0 0 0 1 E1h
1st

1 #A #B X 0 0 0 0 0 0 0 WCD XXh
parameter DB

Description Write #A="1" #B="1"
Read #A="1" #B="1" & Insert dummy read
(Note: When reading by DSI, there is no dummy read.)

WCDDB
WCDDB=1: Writing to Alh’s ID1[15:0] and ID2[15:0] is enabled. The data written to Alh: ID1[15:0]
and ID2[15:0] can be written to NVM. ID2[15:0]#16’hFFFF shall be set. No data can be written using
read DDB_continue (A8h).

WCDDB=0: Writing data to A1h’s ID1[15:0] and ID2[15:0] cannot be performed. Write WCDDB=0
except when writing to the NVM.
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Reset

The R61523 internal initial setting is done with a RESET input. During the RESET period, no access,
whether it is command write or frame memory data write operation, is accepted. The source driver unit and
the power supply circuit unit are also reset to the respective initial states when RESET signal is inputted to
the R61523.

Initial state of command

The initial state of command is shown in Default Modes and Values table in Command List. See
“Default Modes and Values.” The command setting is initialized to the default value when a
Hardware Reset is executed.

Initial state of Frame Memory data

The Frame Memory data is not automatically initialized by inputting RESET. It needs to be
initialized by software during Display Off period.

Initial state of input/output pin

Table 89
Pin name After H/W reset Pin name After H/W reset
S1-1080 GND C11AP/C11AM Hi-Z/Hi-Z
G1-640 GND C11BP/C11BM Hi-Z/Hi-Z2
VCOM GND C12AP/C12AM Hi-Z/Hi-Z
VCOMH VCI C12BP/C12BM Hi-Z/Hi-Z
VCOML GND C13P/ C13M Hi-Z/Hi-Z
VCL GND C21P/C21M VCI/GND
VGH VCI C22P/C22M VCI/GND
VGL GND C23P/C23M VCI/GND
VREG1 VGS C31P/C31M VCI/GND
DDVDHA VCI
DDVDHB VCI
TE GND
LEDPWM GND
VDD 1.5V
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Frame Memory

The frame memory retains image data of up to 5,529,600 bits (640 x 360 x 24 bits).

Address Mapping from Memory to Display

Normal Display On or Partial Mode On

In this mode, a content of the frame memory within an area where column pointer is 0000h to 0167h and
page pointer is 0000h to 027Fh is displayed.

360 columns
L

Coin 100 0102 0304 ] 05|  [ov]ow[ox]ov]oz A o {00 01]02[03[04]05] [ov|ow|ox]ov[oz
) 10{ 1] 12] 13] 14 wlix{iv[iz win ] 10]11]12]13] 14 w|ix]1v]iz
20| 21]22] 23 2x|2v| 2z 20{21]22] 23 2x|2v]2z
30|a1]a2 av|az 30[31]a2 av|az
2 2
S < 640x360x24bit >c> 640x360x24bit
g‘ Frame Memory g‘ LCD Panel
w w
wx|wy|wz wo[wi wx|wr|wz
xw| xx| xv|xz zion o X0| X1 %2 xw| xx| x| xz
yw|vx|yy|vz zE ] vo| 1] v2|v3 yw| x| yy|vz
z4|z5| [zv|zw|zx|zv|zz| ze 0| z1]z2| z3| za| z5|  |zv|zw|zx|zv|zz
S -
——
360 columns
Figure 34
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Write/Read Direction from/to Host Processor

The figure below illustrates data stream from the host processor.

Bl ——»

Figure 35

The data is written in the order illustrated above. The Counter which dictates write position on the physical
memory is controlled by “set _address_mode (36h)” command Bits B5, B6, B7 as illustrated below.

set_address_mode % » I’g’ @
(36h) a3 3o
28 a2
N =5
2| g 2] JELIE
Virtual to Physical Pointer translator
Virual0.0) i [Physical Column| iVirwai®0)
iB5=don't care, i i iB5=don't care,
iB6=0, B7=0 Pointer iB6=1, B7=
(0,0) (359,0)
e .
=3 Phsical
T v
— i)
' g 5V
@
o]
m
[o]
(0,639) (359,639)
Nirtual00) {Virtual(0,0)
iB5=don't care, 1} iB5=don't care,
iBESO.BIZI.......unid iBESL BT ..
Figure 36
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Table 90
B5 B6 B7 Column Address Page Address
0 0 0 Direct to Physical Column Pointer Direct to Physical Page Pointer
0 0 1 Direct to Physical Column Pointer Direct to (639-Physical Page Pointer)
0 1 0 Direct to (359-Physical Column Pointer) Direct to Physical Page Pointer
0 1 1 Direct to (359-Physical Column Pointer) Direct to (639-Physical Page Pointer)
1 0 0 Direct to Physical Page Pointer Direct to Physical Column Pointer
1 0 1 Direct to (639-Physical Page Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Page Pointer Direct to (359-Physical Column Pointer)
1 1 1 Direct to (639-Physical Page Pointer) Direct to (359-Physical Column Pointer)

For each image orientation, the controls on the columns and page counters apply as below.

Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write
Direction set by set_address mode (36h) bits B7, B6 and B5. The write order for each pixel unit is as

follows:

Table 91

D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16

R7 R6 R5 R4 R3 R2 R1 RO

D15 | D14 | D13 | D12 | D11 | D10 D9 D8

G7 G6 G5 G4 G3 G2 G1 GO

D7 D6 D5 D4 D3 D2 D1 DO

B7 B6 B5 B4 B3 B2 B1 BO
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Table 92

Condition

Column counter

Page counter Note

When commands write_memory_start (2Ch) and
read_memory_start (2Eh) are received.

Back to Start
Column

Back to Start
Page

Execute Pixel Read/Write

Increment by 1

No change

When column counter value is larger than "End Column”

Back to Start

Increment by 1

Column
When column counter value is larger than "End Column” and page Entry Mode(B3h)
} « » STOP STOP
counter value is larger than “End Page WEMODE=0
Back to Start Back to Start Entry Mode(B3h)
Column Page WEMODE=1

One pixel unit represents 1 column and 1 page counter value on the Frame Memory. See the next page for

the resultant image for each orientation setting.
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Image in Frame Memory

B7

Mormal
Me e 0,00

Counter(0,0}

7

RENESAS

,»--""—"” 'E

Y-Tnwert
Me o ny{0,0)

—

BEME2Y?2

v

X-Invert
Me mond0.0)

E—

[B]

[4—— Counter(0.0}

H-Tnvert +
Y=Invert
Me mon{0,0)

—

SVSING

[8]

4 Counter(0,0)

Exchange Row-Column

e mony(0,0)

Counter(0,0}

—

2A2IN3A

\d : E

Exchange Row-Column

Me mon{0,0)

Counte{00) ——

—

+ X-Invert (rotate by 270%)
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RENESAS

T
e

Exchange Row-Column

Me mon/{0.0)

—

+ Y-Invert (rotate by 90°)

[

SVS3INIY

[B | 4+ counteri0)

Exchange Row-Column +
Memond00) ——»

5

vert +

<

Invart

Gl

»

BEME2V2

#—— Counter{0,0)

‘

Only B5=0 can be used
when DSl is selected.

Figure 37
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Write image and write direction from the host to the frame memory

Write direction Image from the host
Start —_— Start page=0

e End page =40

= Start column=0 End column=20
_-’—’ End

Image position on the frame memory (B7=0/1, B6=0/1, B5=0)

Memory Memory
location location
©0 \ Frame memary 00 \ Frame memary
[=] (=] @ o
- - - —~ o -
T e & T@ o~
2 oo S o o e 2
2 = 8 < < & =
g9 g P R
Y= = 1 [ a
5 > 3 k<]
8 e o =
@ E a 2 =}
an @ - -
@ = 6_“ P g
o o~ =
@ —_ @
@ 3 = 3
B7=0 D12345 eevmemnnns 359 B7=1 D12345 e 359
B6=0 Memory location B6=0 Memory location
B5=0 B5=0
012345 359 012345 359
Column counter(B6=0) Column counter!B6=0)
Memory Memory
location location
(0.0) \ Frame memory (0.0) \ Frame memory
° ° -~ 8 z
ol T ¢ =
g 32 % 3 eilss
5 1 w s "=
= = g : e
e i =] o W g :
g 1|5 2 oo | 2
a | = N
@ @ o @
@ 3 =
B7=0 012345 s 359 B7=1 012345 cmmamunn 359
B6=1 Memory location B6=1 Memory location
B5=0 B5=0
35Q ner reeenrenns 543210 350 ser rsemennns 543210
Column counter(B6=0) Column counter{B6=0)
Figure 38
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Start

Write image and write direction from the host to the frame memory

Write direction

Image from the host

Start page=0

End page =40

Start column=0

End

End column=20

Memory
location
0,0)

I

Note: In DSI operation,
these settings can be made
only when B5 = 0.

Frame memory

)

639

Memory location

Column counter(B7

012345 eceensenes

543210

B3G rrerreranies

B7=1
B6=0
B5=1

012345 coeceanininnns 359
Memaory location
012345 -cemvemerenees 359

Page counter(B6=0)

Memory
location
(0,0

/

Frame memary

Column counter(B7=1)
Memory location

012345

543210

639

B7=1
B&=1
B5=1

Image position on the frame memory (B7=0/1, B6=0/1, B5=1)
Memory
location
0o \ Frame memory
i=1 =]
5 ~
é o g ©
3| §°
s 2
8 i § E
c - H
5] 2:
3 :
Qo o @
[32] o
© &
B7=0 012345 cmemmmnninnsd 359
B6=0 Memory location
B5=1
0123465 -meeemeemnnes 359
Page counter{B6=0)
Memory
location
00 \ Frame memory
o =)
g ol _a
83|83
g7 87
3 il
o i [<I
£ : E
S| 2
=3 - H
O o @
[5e] «©or
w w
B7=0 012345
B6=1 Memory locatio
B5=1
35Q e seeeeeeens 543210
Page counter{B6=1)

012345 .
Memory location

--------------- 543210
Page counter(B6=1)

Figure 39
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Self-Diagnostic Function

The R61523 supports the self-diagnostic functions. Set get diagnostic_result (OFh) 1** parameter’s D6 bit
according to the following flow chart.

Functionality Detection

Power on sequence
r enter sleep mode(10h) HW reset

soft_reset
-~

A 4
4D< Sleep Mode Off ) ( Sleep mode On

Y

r exit sleep mode(11h)

Checks DCDC voltage level
(VGH = Setling value x 0.7)

Is the required
functionality present?

< D& inverted >

Figure 40
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Dynamic Backlight Control Function

The R61523 supports BLC (backlight control) function to control brightness of backlight and to process
image dynamically. This function enables to reduce backlight power and minimize the effect of reduced
power on the display image.

The display image is dynamically controlled by BLC function. The availability of this function ranges from
moving picture such as TV image to still picture such as menu. The histogram of display data is analyzed
by BLC function, according to the brightness range of backlight set by parameters. The brightness of
backlight and image processing coefficient are calculated so that image data is optimized. Backlight power
is reduced without changing display image.

Notes 1: The BLC function is enabled by BLCON bit setting (B8h: Back Light Control).

2: The effect of BLC function on power efficiency and display quality depends on image data and
the setting. Check display quality on the panel.

e  Control backlight dynamically according to the image histogram.
e  PWM pin for LED backlight adjustment (LEDPWM)

e  PWM signal control register set by the host processor. Backlight dimmer is adjusted by calculating
internally decided PWM value and maximum PWM value from the host processor.

System Configuration

1. The PWM signal is used to directly connect the R61523 and LED driver IC. The LED driver IC is
controlled entirely via the R61523.

E Ambient : L
I
E .i:z. Light !
! Sensor ! Processed Image Data
: : |
_________ T-=—===- 1
* Image BLC o
MIPI DBI ey Keep Display
or/and Quality
MIPI DPI
Host ‘?1?“'“"’?9
Processor ::> fomaten LED driver IC
LEDPWM gl LED %
BDCVY
Reduce Backlight power
Figure 41
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2. The host processor reads LED brightness information internally generated by BLC processing from the
R61523 via MIPI DBI. Then, the LED driver IC is controlled from the host processor. There is the time
difference between brightness adjustment by PWM and displaying data processed from the R61523. Check
the effect on the image.

! s B R61523
I
E {:1, Light :
! Sensor ! Processed Image Data
o [ | MIPI DB
! orfand mage | mic /
! MIPI DPI dala Keep Display‘
i ::> Quality
1
I Brightness
Max 1 Information
Brightness RODPWM
& MIPI DBI i LED
] LED driver IC
\ A Pum q
Host Reduce Backlight power
Processor
Figure 42
BLC Parameter Setting

The backlight control function has the following two functions.

e  Image processing and backlight control processing

e  Processing for retaining the grayscale of the display image that has turned white
These functions are set by the following parameters.

(1) BLC operating threshold (THREW)

(2) Amount of change of threshold grayscale value (Dth) per frame (PITCHW)

(3) Difference between two grayscale values counted by the histogram counter (CGAPW)
(4) Backlight brightness adjustment range (ULMTW and LLMTW)

(5) Gamma conversion table (TBL_MIN and TBLx[7:0])

(6) Interpolation to prevent display image from turning white (COEFK)
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(1) THREW[4:0]

This parameter sets the ratio (percentage) of the maximum number of pixels that makes display image
white (= data “255”) to the total of pixels by image processing. The ratio can be set from 0 to 62% in units
of two percent. After this parameter sets the number of pixels that makes display image white, threshold
grayscale value (Dth) that makes display image white is set so that the number of the pixels set by this
parameter does not change.

To reduce the power by about 30%, set the above ratio to 30% (THREW = 5’hOF). When the value set by
this parameter exceeds the range of Dth to be stated later, the priority is given to the range of threshold
grayscale value (Dth).

According to the relationship between threshold grayscale value (Dth) and gamma conversion table (see
(5)), the rate of backlight brightness reduction (= the rate of power reduction) and image correction factor
are set.

e  The larger THREW value tends to enhance the effect of reducing backlight power, and increases the
image correction factor. In this case, the effect on image quality tends to increase (see note 1).

e The smaller THREW value tends to reduce the effect of reducing backlight power, and decreases the
image correction factor. In this case, the effect on image quality tends to decrease (see note 1).

Notes: 1. The tendency for backlight power reduction and the effect on image by BLC function depend on
image data. Check actual display quality.

2. The results of the above histogram analysis are enabled from the next frame.

100% @-=—--------mmmmm oo
THREW=30%

A 4

Histogram

'
Image data |
'

0%

Figure 43
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(2) PITCHW[3:0]

This parameter sets the amount of change of threshold grayscale value (Dth) that makes display image
white per frame in units of one half of the grayscale. When the target (Dth_t) is changed by the histogram
change of input image including video image, this parameter can adjust the amount of changing threshold
grayscale value (Dth). So, this parameter is effective in reducing a sharp change of backlight brightness.
Make sure CGAPW[4:0] > PITCHW]3:0] when setting.

Dth_t Dth_t
PITCHW is subtracted PITCHW is added to
from each of Dth_cA1 each of Dth_c1 and
and Dth_c2 so that the Dth_c2 so that the
calculated value is calculated value is
close to Dth_t close to Dth_t,

B

ey

>
]
]

Dth_c2 Dth_c1 Dth_c2 Dth_c1 255
255
Dth_t: Threshold grayscale value that makes display image white according to THREW setting (target)

Dth_c1: Current Dth
Dth_c2: Dth_c1 - CGAPW

Y

Figure 44
(3) CGAPWI[4:0]

The difference of the two grayscales (Dth_c1 and Dth_c2) counted by the present threshold counter is set in
units of one half of the grayscale. This parameter is effective in slowing the change of threshold grayscale
value (Dth). So, the speed of the change of Dth is adjusted to reduce subtle changes and flickers. Make sure
CGAPWTJ4:0] > PITCHW][3:0] when setting.

!

:

.

Dth_c2 Dth_c1 255

Figure 45
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(4) ULMTW][7:0], LLMTW][7:0]

The possible range of the threshold grayscale value (Dth) that makes display image white is set in units of
one grayscale. ULMTW and LLMTW set the maximum grayscale and the minimum grayscale, respectively.
Dth can be changed within the range set by ULMTW and LLMTW.

When there is no effect on power saving due to a large number of pixels displaying white color, that is, in
cases such as GUI, the R61523 can save power consumption by setting ULMTW lower than the maximum
grayscale if saving power consumption precedes the display quality.

A LLMTW ULMTW

<—
Dth can be changed |

within this range.

\'J

Dth

Figure 46
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(5) TBL_*[7:0]

The reference values used for interpolation calculation in the gamma conversion table are set by 8-bit
TBL_*[7:0]. Interpolation is performed as follows: First, four grayscale values are specified by TBL_*[7:0].
Then, the output data corresponding to the input data to 31 grayscale values specified at even interval
between the adjacent two grayscale values of the four grayscale values specified by TBL *[7:0] is
calculated by linear interpolation.

L

Output 1

31 points are
specified in this
range.

-

\J

31 points are
specified in this

4

y
A

' ' T Input
TBL3 TBL4 TBL5

Figure 47

The table setting value is calculated by the following formula according to panel gamma value.

Table setting value = 255 x (table input grayscale / 255) ~ gamma

As the input table grayscale, the above calculation formula is applied to the five grayscale values
(grayscales 127, 159, 191, 223, and 255) to calculate the table values. The table value is set as TBL*.
The following table is applied to the case that gamma is set to 2.2.

Table 93
Register TBL3 TBL4 TBL5 TBL6
Table input 127 159 191 223
grayscale
Table setting 55 90 135 190
value
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(6) COEFK[4:0]

This register sets the range of the grayscale that prevents display image from turning white, according to
the ratio of the grayscale stated here to the grayscale number that makes data white. The ratio can be set
from 0% to 100%. The first grayscale (S) that starts grayscale interpolation to prevent display image from
turning white is calculated by this register and Dth. Then, the number of grayscales between this grayscale
(S) and the maximum grayscale is calculated by interpolation function, and it is used as image processing
pixel value.

The larger COEFK[4:0] setting value increases the number of grayscales available in interpolation and
relatively decreases the contrast between interpolation sections. As a result, the gamma value changes, and
then, the brightness decreases. Also, the color of the section changes. In interpolation factor, there is a
trade-off between contrast between interpolation section and the interpolation that the gamma value
changes.

Output Section that prevents display image from turning white
A
——
255 4o Cennz -

Int lation™ b, .....',....“.,-‘/ i . .
nierpotation ' 1ot 1| Section that can prevent display
(S,a8) VST 1 Limage from turning white

B A TSR -
1 1 1
1 | 1
y=ax : l I
. : :
| | !
: | i
! !  k:0to1. k=COEFK setting value
v ka | a
—————>
y=1x \ ' h
1 1 1
1 1 1
| | | -
1 | I = |npu1
S Dth 255
Figure 48
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PWM Signal Setting

The PWM signal is output from the LEDPWM pin according to BDCV[7:0] bit settings and brightness
information (8 bits) that is output from BLC control circuit.

PWM output specification (When LEDPWMPOL = 0)

OnflOVEG + - e e e e e e —— e — 4 —

LEDPWM

PV, ;=1 /255

(007167, R ) K

Figure 49
Table 94
PWMDIV[7:0] | LEDPWM frequency (fpwm)
8’h00 33.3KHz
8'h01 27.4KHz
8'h02 18.3KHz
8'h03 13.7KHz
8'h07 6.86 KHz
8'hOF 3.43 KHz
8'h1F 1.72 KHz
8'h3F 0.86 KHz
8'h7F 0.43 KHz
8'hFF 0.21 KHz
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Table 95
Dimming

data Dutyewm
8’h00 O(fixed Low)
8’'h01 1/255
8'h02 2/255
8'h03 3/255
8'h0D 253/255
8'hOE 254/255
8'hFF 1(fixed High)

Note: These are typical values. The maximum variance is £7%.
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Scan Mode Setting

The relationship among driver arrangement, GS, SM, SS and BGR register settings and the Frame
Memory Address

(1) Left/Right interchanging scan (SM=0): When the bits are written with their default values, the start
address is left top (00, 000) and the scan direction is from top to bottom.

Left/Right Interchanging Scan

5570
BGR=0 Default Memory Addresss Map
GS=1 (XY)
SM=0 G639)
G637)
|
|
|
|
|
I
|
I
@3
al
GB40—GE39—+ + - —G2—G1
580 FPG
BGR=1 [ Re1523 ]
GS=1 S1s2 S3 S1078 S1079 S108¢ (X.Y)
SM=0 cessl B G R B G R [c680 «————— [(000,000) (167,000)
G637 c638
| 1
| Scan direction |
| 1
| 1
| |
| |
| I
G3 G4
Gt Glass|a2 (000,27F) (167,27F))
GB40—G6IG—+ - —G2—G1
Xy
Ss=1 G2l B G R B G R|a
BGR=0 G4| G3
GS=0 | |
M0 } Scan direction :
| |
| |
| I
| |
I I
G638 G637
G640) G639
S1080 51079 S1078 S3 52 s1
[ Rei523 |
FPC Glass
G1—G2—+ -+ —G63I— G640
(XY)
88=1 @ R G B R G B a1 +———— |(000,000) (167,000}
BGR=1 G4 a3
GS=0 | I
M0 | Scan direction !
| 1
| 1
| 1
| 1
[ 1
Ge3g| G637
G640 G630 (000,27F) (167,27F)
5108051079 51078 s3 sz sl
FPC Glass
G1—G2—- - —~G639— G640
.
Figure S0 SM=0
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(2) Left/Right one-side scan (SM=1): When the bits are written with their default values, the start address is
left top (00, 000) and the scan direction is from top to bottom.

Left/Right One-side Scan

55=0
BGR=0
GS=1
SM=1

G639,
G837,
I
I
G3
Gi

MNon Bump View

FPC
8.8 89 $1078:51079 3104¢
R G B G GE40

Scan direction |
l 5

Glass

G640—G63B—+ * *G4—G2—G638—GEIT—  »—G3I—G1

55=0
BGR=1
GS=1
SM=1

G639
GB37
I
I
G3
G1

FPC
R61523

s1 Sz S3 51078 S1079 51080
B G R B G R |csa
GE38

Scan direction e
1 -

Glass

G640—G6IB— + + - G4—G2—G6I9—GEIT—+ - - —G3—GI1

§8=1
BGR=0
GS=0
SM=1

G2
G4|

G638
GB40|

§8=1
BGR=1
GS=0
SM=1

G2,
G4

GB38
GB40|

G3

N |
Scan direction coa

l o3

51080 S1079 S1078 33 52 s1

R61523
FPC Glass

G3—++»—G6EIT—G6I—G2—G4— * —GEIB—GE40

G3

Scan direction !
G637

l G630

51080 51078 51078 53 s2 si
R61523
FPC Glass

G1—G3—+ - - —G63T—G639—G2—Gd— - - - —G6IF—G640

Default Memory Addresss Map

%)
(000,000 (167,000)
(000.27F) (167,27F)
(X.Y)

«+——— [(000,000) (167,000
(000.27F) (167,27F)
XY)

(000,000) (167,000)
(000,27F) (167,27F)
XY)

(000,000 (167,000)
(000.27F) (167,27F)

Figure 51 SM=1
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Frame Frequency Adjustment Function

The R61523 supports a function to adjust frame frequency. The frame frequency for driving the LCD can
be adjusted by setting Display Timing Setting (RTN bits) without changing the oscillation frequency.

It is possible to set a low frame frequency for saving power consumption when displaying a still picture and
set a high frame frequency when displaying video image.

Also, the R61523 has frame-frequency adjustment parameters which can set frame frequency according to
display modes (Normal, partial and Idle modes).

Relationship between the Liquid Crystal Drive Duty and the Frame Frequency

The relationship between the liquid crystal drive duty and the frame frequency is calculated by the
following equation. The frame frequency can be changed by setting the number of clocks per line period
(RTN).

Equation for calculating frame frequency

_ Josc
NumberofClocks/linex (NL + FP + BP)

FrameFrequency| f;,, ] [HZz]

fosc: Internal operation clock frequency (1000kHz)
Number of clocks per line: RTN

Line: Number of lines to drive the LCD: NL
Number of lines for front porch: FP

Number of lines for back porch: BP

Example of Calculation: when Maximum Frame Frequency = 60 Hz

fosc: 1000 kHz

Number of lines: 640 lines

IH period: 25 clock cycles (RTN = 6’h19)
Front porch: 4 lines

Back porch: 4 lines

1000kHz N
25clocks x (640 + 4 + 4)

S S = 60Hz
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Line Inversion AC Drive

The R61523, in addition to frame-inversion liquid crystal alternating current drive, supports line-inversion
alternating current drive.

< 1 frame »lg 1 frame »
< > < Lan > [ Em—
Back Front Back Front
porch porch porch porch

1102 3 |4 wmsmw 6416842 swwuw 658| 1 2 |3 4 wewsm 6471642 mmmun | 555

Frame inversion
AC drive
640-line drive

Line inversion F —
AC drive

640-line drive

1-line inversion ] Y

("COh” BLV=1)

Figure 52

Alternating Timing

The following figure illustrates the liquid-crystal polarity inversion timing of different LCD driving
methods.

Frame inversion AC drive Line inversion AC drive

: Back porch

Alternating timing

Alternating timing

Alternating timing

Alternating timing

2 . 1 line -
2 Alternating timing 2
@ > - g
Frame 1 3 Alternating timing 1 ||lne GEQ_;
g Alternating timing 1 line §
- i 1 line bl
- Alternating timing <
Alternating timing 1 line
1line

Alternating timing

Alternating Front porch
timing : - v Alternating timing N v
Figure 53
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TE Pin Output Signal

Tearing Effect Line signals can be output from TE pin as frame memory data transfer synchronous signals.
The signals are the trigger for frame memory write operation to enable data transfer in sync with the
scanning operation. They are turned on/off by set_tear off (34h) and set tear on (35h) commands.

Table 96

TELOM
TEON .
TE pin output
(represents status of 35h command) (35h1st parameter)
0 * GND
1 0 TE (Mode1)
1 1 TE (Mode2)

Tearing Effect signal mode is defined by TELOM, DO parameter of set tear on (35h).

Write TELOM=0 when using DSI TE report function.
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35h set tear on command

Display Gate Scan 3

n th Line (Gate n) [ |

1st Line (Gatel)

2nd Line (Gate2)

3rd Line (Gate3)

TE (M=0)

TE (M=1) LI

Update from the 638th 639th 640th
Frame Memory Line Line Line

Gate

 driver
waveform

Line  Line Line

Definition

thdh: The LCD Display is not updated from the Frame Memory.
thdl: The LCD Display is updated from the Frame Memory.

tvdh: The LCD Display is not updated from the Frame Memory.

tvdl: The LCD Display is updated from the Frame Me

Note) TE wavaform depends on the SDT register setting.

mory.



44h set tear scanline command

ST7S[9:0] Setting (0~n)

Display Gate Scan

istLine (Gatel) _ o+ 1 :
; ' : i ] i : [ » Gate driver waveform
2nd Line (Gate2) e : ; L | ; : :
3rd Line (Gate3) b 1 1 1 1 P
Display line number [ =2 | -1 | n [ 1] 2] 8- *Total display line number is “n”.
TE Signal 1 L
STS[9:0]=n | ] ; ! ; : : Y
STS[9:0]=0 ; | ““““ - ! 3 3 3 : '
i 3 i i i i i }' ‘L _____ » TE signal waveform
STS[9:0]=1 L I e : : : :
L | 3 T~ | Vo
STS[9:0]=2 N ! il Iﬂ- -~ ~ \ ;
:: : R Sl Ul SR V]
STS[9:0]=3 L ; AR N Rl T e Y
3 3 ! = [This High Pulse indicates
; ; the duration which frame
i : H memory is not updated.
TE (M=1)
Update from the 638th 639th 640th Invisible 1st 2nd 3rd
Frame Memory Line Line Line Line Line Line Line
When STS[9:0]=0, the waveform of TE is same as the one when 35h M=0. thdh

When STS[9:0] is not equal 0, TE signal is shown above.

Restrictions / \

STS[9:0]=(the number of lines set by NL)+1 ;
! When set_tear_on STS[9:0]#0,

the High period of TE signal is as follows:

thdh=Number of clocks set by RTN[4:0]—3 clocks

(based on the internal operation clock)
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Liquid Crystal Panel Interface Timing

Liquid Crystal Panel Interface Timing in Internal Clock Operation

The following figure shows the timing of DPI and liquid crystal panel interface signals in DPI operation.

TE

G1

G2

G640

S(3n+1)

S(3n+2)

S(3n+3)
n=0 to 359

VCOM

1 frame

[F@_'m_ﬁ Renerencﬁ Eelefeﬂml Referen
point paint cint paint

<
Hel erencT Fﬁém'ﬁ
poinll pomlt
| |
1 1

Eaferanfl Hefaranﬁ
i I
1 I

T

1 ]

1 I

| ]

: :
| ] ] 1 I
| 1 ] 1 |
: >t NOw : : ! |
: i p— : | : T
| | | | | i |
! ; — | ! s ;
| | | : | : ! |
I 1 I I I | 1 I
i i | i il l i |
i i i i i i i i
| | 1SDT | | | | |
l 1 —p ] I | i |
1 1 I | I | 1 I
| 1 ] | ] | 1 ]
I i XY rRGE RGE | i YRGB I 1 i
| 1 I | ] | 1 I
I 1 I I 1 ! 1 I
i i 4 1stline -i—bd- 2nd line -ii- i 4= B540th line I'P i E
i i VEQW | ; | i i |
I [ s | | | 1 1 1 I
] L H : ] : R o ]
] | | ] | ] R |
| ] ] | ] | 1 I
i i > | i i i ]
i | wee | ! i | |

Figure 54

VCOM and source output alternating positions can be defined separately.

Notes 1.The TE waveform has values M=0, set_tear scanline STS[9:0]=1.
2.The VCOM waveform has values BCn=1, BLV=1.

Setting range

MCP[2:0]: 1 to 7clks
SDTJ2:0]: 1 to 7clks

NOW]J2:0]: 1 to 7clks
Units: 1clk
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R61523

State Transition Diagram

Definitions of Display modes

The state transition diagram of the R61523 is compliant with MIPI DCS.

{6)10h: enter_sleep_mode

(8)10n: enter_sleep_mode
29h:set_display_on
P

28h: set_display_off
P

10h: enter_sleep_
-

]

P
(2) HWRESET w
{4) 28h: set_display_on

Sleep mode off
Display on

(3) 11h: exit_sleep_mode

__________ _Sleep mede off _
(3-b) exit_sleep_mode Display off
+sel_display_on

(8) Bih DSTB

Deep standby on

) CSx6

(3-a)11h: exit_sleep_mode

{1) Power On
(7-a) O1h; soft_reset

(7) 01h: sofi_reset *
*
*
-
+
*
+
.
+
+
+
n"
+
*
.
.
.
*
.
.
.
y
State Transition Diagram

(10) Display mode

Normal Mode
+idle Mode off

13h: enter_normal_mode

12h: enter_partial_mode
36h: enter_idle_mode

agh;
enter_idle_mode

13h: enter_normal_mode
38h: exit_idle_mode
12h: enter_partial_mode

Partiall Mode
+ldle Mode off

Partial Mode
+ldle Mode on

12h: enter_partial_mode
13h: enter_normal_mode
3gh: enter_idle_mode

38h:

13h: enter_normal_mode 12n: enter_partial_mode
38h: enter_idle_mode

Normal Mode

+|dle Mode on

Figure 55
Notes 1: When the status of the LSI changes, designated sequences are performed. For details, see

descriptions for each sequence.

2: Do not execute state transitions other than those illustrated above.
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Table 97 Transition Sequences of Operation Modes

State
Sequence Command
From To
(1) Power On sequence - - Sleep mode on
(2) HWRESET sequence - - Sleep mode on
Sleep out
3) exit_sleep_mode sequence 11h:exit_sleep_mode Sleep mode on
Display off
(3:8) Sleep mode off Sleep mode off
-a
Display off/on Display off/on
exit_sleep_mode+ display_on Sleep mode on Sleep mode off
(3-b) 11h:exit_sleep_mode
sequence Display on
Sleep mode off Sleep mode off
(4) set_display_on sequence 29h:set_display_on
Display off Display on
Sleep mode off Sleep mode off
(5) set_display_off sequence 28h:set_display_off
Display on Display off
Sleep mode off
(6) enter_sleep_mode sequence 10h:enter_sleep_mode Sleep mode on
Display off/on
Sleep out
(7) soft_reset sequence O01h:soft_reset Sleep mode on
Display off/on
(7-a) Sleep mode on Sleep mode on
Deep standby mode on
(8) B1h: DSTB Sleep mode on Deep standby on
sequence
Deep standby mode off
9) CSXx6 Deep standby on Sleep mode on
sequence
Table 98 Transition Sequences of Display Modes
State
Sequence Command
From To

(10)

Display mode sequence

12h:enter_partial_mode
13h:enter_normal_mode
39h:enter_idle_mode

38h:exit_idle_mode

previous Display mode

(Normal/Partial/ldle)

target Display mode
(Normal/Partial/ldle)
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Command

H R61523 State & Command sequence

Rev0.1

State

Sleep Mode Off
Power Off Sleep Mode ON Sleep Mode Off Display On
Normal Mode On Display Off (Normal Mode)
< sms <120ms
Power On sequence
Power On
main seq o |5 | | ma| osc siop
panel seq oo
HWRESET sequence
HWRESET
= Manufacturer commands have to ba set
i BT = e come
panel seq oo
exit_sleep_mode sequence
exit_sleep_mode —
s | e S 7
veom oo [ Voo atematng operation
11080 oo exit_sleep_mode blank scan
thame
exit_sleep_mode sequence exit_sleep_mode sequence
main seq NV load N oacl
veom Voo attomating operation [vCoM atemating operation
G1-640 Gate Scan Gato Scan
11080 blank scan Normal mode
exit_sleep_mode+set_display_on sequence
set_display_on sequence
set_display_on —
veom Voo attomating operation
G1-640 Gato Scan
11080 Normal mode
set_display off sequence
set_display_off Frame!
Voo attomatng operation veom
Gato Scan G1-640
blank scan 11080
thame
enter_sleep_mode sequence
enter_sleep_mode Frame. Frame Frame,
osc sop e of soquence Dipiay of sequence main seq
— E—— veom
oo G1-640
oo 11080
soft_reset sequence
soft_reset Frame. Frame Frame.
osc siop Pawer off saquence [Dispiay off sequence. N loa main seq
oo [ veom
oo Gato Scan Gato Scan G1-640
oo enter._sleep_mode [biank scan 11080
blank scan firame | 1frame
soft_reset sequence
Framo Framo
osc siop e of soquence Dipiay of sequence N oa main seq
o0 (ZESTyE————— T ——— Panel DCDC seq
oo Gato Scan Gato Scan G1-640
oo enter._sleep_mode [biank scan 11080
blank scan firame | 1frame
soft_reset sequence
s B ] ==
panel seq oo
<sms
Deep Standby Mode ON Frame: The operation is in synchronization with the start of a frame period
Deep Standby Mode On sequence
Deep Standby On
(Command B1h 1st parameter DSTB=1) main seq. [voDShutdown
panel seq oo
Deep Standby Mode Off sequence
Intermediate State
<5ms ———— <1ms Note: During the Power On and the Power Off sequences, IOVCC and VCI can be turned off/on
in any order, Make sure to follow the defined reset timing and turn tha power supply on.
PurOn [OSTVED
Deep Standby Off main seq. reset |start fstart
(Command FFh (CSX pulse x 2))
(Command FFh (CSX pulse x 4)) osc stop. NV load,
panel seq oo

Note: When exiting tha deep standby mode, power supply for internal logic VDD
is started up on the falling edge of CSX.
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Example of Power and Display ON/OFF Sequence

The following figure illustrates the Power and Display ON sequence.

| Power off

Low = 1ms or longer

| Power ON (IOVCC, VCI. DPHYVCC can be input in any order]

[ HW Reset

5ms Wait 1

Sleep_mode on

[ NV auto load

] Automatic  User Command(A1h)

Manufacturer Command VCM,VDV

/

™\ Manufacturer Command values

Maximum 1frame Wait l

From the start of next frame

Maximum 1frame Wait l

From the start of next frame

Manufacturer Command (Additional User Command)
Manufacturer Command Access Protect BOh
Frame Memory Access and Interface setting B3h
D8I Control B6h
Back Light Control 1 Bsh
Back Light Control 2 B9h
Panel Driving Setting Coh
Display Timing Setting for Normal/Partial mode C1h
Display Timing Setting for Idle mode C3h
Source/VCOM/Gate Driving Timing Sefting Cah
Gamma Setting A set Cgh
Gamma Setting B set C8h
Gamma Setting C set CAh
Power Setting for Common DOh
VCOM Setting D1h
Power Setting for Normal Mode D2h
Power Setting for Idle Mode Dah
[ User command setting [ XXh | set address mode, Display mode , efc...
[ Write memory start [ 2Ch |
[ Frame memory data write ]
[ Exit sleep mode [ 41h ]
[ NV auto load | Automatic User Command(A1h)
. Manufacturer Command VCM, VDV
120ms Wait = .
[ Power on and display on sequencers operate | Automatic
[ Self diagnostic function D6 ] Automatic
I Sleep_mode off l
[ Set Display on [ 29h
Display status
Display on
[‘Set Display off [2en |
Display off
| Enter sleep mode [ 1o0h ]
120ms Wait l | Power off and display off sequencers operate | Automatic

| Sleep_mode on

I Power off

|Power OFF (IOVCC, VCI, DPHYVCC can be input in any order) |

Figure 56
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Command Type | Value Comment Restriction Command Type | Value Comment Restriction
Manufacturer Command ~ [C BOh Power Setting for C DOh
Access Protect P1 XXh User Setting Common P1 XXh [Manufacturer Setting
Low Power Mode Control |C Bih P2 XXh
P1 XXh__|User Setting P3 | Xxh D7,D6 must be “1”
Frame Memory Access  |C B3h P4 | Xxh D7 must be “1”
and Interface setting P1 XXh  |Manufacturer Setting [D7 must be “1” P5 | 0th |Test Mode D7-0 must be 8'h01
P2 XXh P6 00h D7-0 must be 8'h00
Read Checksum and ECC |C B5h  [Read Only P7 | 00h D7-0 must be 8'h00
Error Count P1 - P8 00h D7-0 must be 8'h00
P2 - P9 07h D7-0 must be 8'h07
P3 - P10 | 00h D7-0 must be 8'h00
DSI Control C B6h VCOM Setting C Dih
P1 XXh__[Manufacturer Setting P1 | XXh |Manufacturer Setting
Back Light Control 1 C B8h P2 00h [Test Mode
P1 XXh  |User Setting P3 | XXh |Manufacturer Setting |D7 must be “1”
P2 XXh  |Manufacturer Setting P4 | XXh D7.D6.D5 must be “1”
P3 XXh Power Setting for © D2h
P4 XXh Normal/Partial Mode P1 XXh [Manufacturer Setting
P5 XXh P2 XXh
P6 XXh P3 XXh
P7 XXh Power Setting for Idle C D4h
P8 XXh Mode P1 XXh [Manufacturer Setting
P9 XXh P2 XXh
P10 XXh P3 XXh
P11 XXh Test Mode C D6h
P12 XXh P1 01h Fixed by MCAP=011
P13 XXh P2 30h Fixed by MCAP=011
P14 XXh P3 02h Fixed by MCAP=011
P15 XXh P4 16h Fixed by MCAP=011
Back Light Control 2 C B9 Test Mode C D7h
P1 XXh  |User Setting P1 | 06h Fixed by MCAP=011
P2 XXh P2 16h Fixed by MCAP=011
P3 XXh  |Manufacturer Setting P3 88h Fixed by MCAP=011
P4 XXh P4 00h Fixed by MCAP=011
Back Light Control 3 C BAh  [Read Only P5 | 66h Fixed by MCAP=011
P1 - P6 | AAh Fixed by MCAP=011
Device Code Read C BFh  |Read Only P7 | OAh Fixed by MCAP=011
P1 - P8 88h Fixed by MCAP=011
P2 - P9 80h Fixed by MCAP=011
P3 - P10 | CAh Fixed by MCAP=011
P4 - P11 | OAh Fixed by MCAP=011
Panel Driving Setting C COh P12 | 0Ch Fixed by MCAP=011
P1 XXh  |Manufacturer Setting Test Mode C D9h
P2 XXh P1 FFh Fixed by MCAP=011
P3 XXh P2 9Fh Fixed by MCAP=011
P4 XXh NV Memory Access C EOh
P5 XXh Control P1 XXh [Manufacturer Setting |Fixed by MCAP=011
P6 XXh P2 | Xxh Fixed by MCAP=011, D4,D3 must be “1”
P7 XXh P3 XXh Fixed by MCAP=011
Display Timing Setting for |C Cih P4 | 07h |Test Mode Fixed by MCAP=011, D7-0 must be 8'h00
Normal/Partial Mode P1 XXh Manufacturer Setting set DDB write control C Elh
P2 00h Test Mode D7-0 must be 8'h00 P1 XXh_|Manufacturer Setting |Fixed by MCAP=011
P3 XXh  |Manufacturer Setting Test Mode C E2h
P4 XXh P1 00h
P5 XXh Test Mode C E3h
Display Timing Setting for [C C3h P1 00h
Idle Mode P1 XXh Manufacturer Setting P2 00h
P2 00h  [Test Mode D7-0 must be 8'h00 P3 FFh
P3 XXh  |Manufacturer Setting P4 FFh
P4 XXh P5 FFh
PS5 XXh P6 FFh
Source/VCOM/ Gate C C4h P7 | FFh
Driving Timing Setting P1 XXh  |Manufacturer Setting P8 | FFh
P2 XXh P9 FFh
P3 XXh P10 | FFh
P4 XXh P11 | FFh
P5 XXh P12 | FFh
Gamma Setting A set C Cgh Test Mode C E4h
P1 XXh urer Setting P1 00h Fixed by MCAP=011
P2 XXh P2 00h Fixed by MCAP=011
P3 XXh P3 AAh Fixed by MCAP=011
P4 XXh P4 AAh Fixed by MCAP=011
P5 XXh P5 00h Fixed by MCAP=011
P6 XXh Test Mode C E5h
P7 XXh P1 00h Fixed by MCAP=011
P8 XXh Test Mode C E6h
P9 XXh P1 00h
P10 XXh Test Mode C F3h
P11 XXh P1 00h Fixed by MCAP=011
P12 XXh P2 20h Fixed by MCAP=011
P13 XXh Test Mode C FAh
P14 XXh P1 01h Fixed by MCAP=011
P15 XXh P2 00h Fixed by MCAP=011
P16 XXh P3 00h Fixed by MCAP=011
P17 XXh P4 00h Fixed by MCAP=011
P18 XXh Test Mode C FCh
Gamma Setting B set C Coh P1 00h Fixed by MCAP=011
P1 XXh  |Manufacturer Setting P2 00h Fixed by MCAP=011
P2 XXh P3 00h Fixed by MCAP=011
P3 XXh P4 00h Fixed by MCAP=011
P4 XXh P5 00h Fixed by MCAP=011
P5 XXh Test Mode C FDh
P6 XXh P1 00h Fixed by MCAP=011
P7 XXh P2 00h Fixed by MCAP=011
P8 XXh P3 01h Fixed by MCAP=011
P9 XXh P4 00h Fixed by MCAP=011
P10 XXh P5 00h Fixed by MCAP=011
P11 XXh Test Mode C FEh
P12 XXh P1 00h Fixed by MCAP=011
P13 XXh P2 00h Fixed by MCAP=011
P14 XXh P3 00h Fixed by MCAP=011
P15 XXh P4 00h Fixed by MCAP=011
P16 XXh P5 30h Fixed by MCAP=011
P17 XXh
P18 XXh
Gamma Setting C set C CAh
P1 XXh  |Manufacturer Setting
P2 XXh
P3 XXh
P4 XXh
P5 XXh
P6 XXh
P7 XXh
P8 XXh
P9 XXh
P10 XXh
P11 XXh
P12 XXh
P13 XXh
P14 XXh
P15 XXh
P16 XXh
P17 XXh
P18 XXh
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Deep Standby Mode ON/OFF Sequence

1) Enter Deep Standby Mode Sequence

Sleep mode *The deep standby mode can be entered
l only from the Sleep mode.
Command B1h
1*Parameter 01h (DSTB=1)

!

Deep standby mode

Figure 57
2) Exit Deep Standby Mode Sequence

| Deep standby mode |The deep standby mode is entered on the 6th rising edge of CSX.

!

CSX fallin 1 *See "Power and Display ON sequence” for the sequence from sleep mode
Command FFh to display operation.
CSX fallin 2] *The sequence can be completed without Command FFh

Command FFh The sequence can be completed with CSX input.

Wait more than 1ms

CsX falling edge (3)
Command FFh

CsX fallin 4]
Command FFh

CSX falling edge (5)
| Command FFh |

CSX falling edge (6)
| Command FFh

!

NVM auto load |

Wait more than 5ms

| Sleep mode ‘

RDX “High”
DCX “Low”
DB[7:0] [FFn [Fen | ------- [Fen [FFn [FFn [FFn
Signal Waves when the deep standby mode is exited.
Figure 58
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v Correction Function
¥ Correction Function

The R61523 supports y correction function to make optimal colors according to the characteristics of the
LCD panel. The R61523 has registers for positive and negative polarities to allow different settings for R,
G, and B dots.

¥ Correction Circuit

The following figure shows the y correction circuit. The voltage between VREG and VGS is divided into
10 grayscale voltages by the first ladder resistor, and the reference voltages (VO and V255) are specified by
selectors. The voltage between VO and V255 is divided into 10 grayscale voltages by the second ladder
resistor, and the grayscale reference voltages (V4, V8, V15, V32, V80, V172, V220, V240, V247, and
V251) are specified. The other grayscale voltages are generated by setting the level at a certain interval
between the reference voltages. For grayscale voltages, see “Grayscale Voltage Calculation Formula.”
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R61523 Specification
VREGT R: Resistor outputting voltage evenly divided into 10
) (1R): Trimming step
Rx
[vo>
: Selectors _
31RX : o1 0~31R(IR R1
Rx 1~16R(1IR R2
\
¢ V>
1~16R(1R R3
38R =
1~16R(1IR R4
4~19R(1R RS
V80
8~23R(1R R6
—{i>
4~19R(1R R7
V220
1~16R(1R R8
——— V210>
f 1~16R(1R R9
Rx
V247
31Rx< [ Selectors 1~16R(IR R10
' 32101 ———{Vz5D>
Ry 0~31R(IR R11
\ V25
| ~
2nd ladder resistor
vaszano)_] s o
Figure 59
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v Correction Registers

The y correction registers include 56-bit reference level adjustment registers per R, G, and B dots (positive
polarity and negative polarity).

Reference level Adjustment Registers

Table 99 Reference Level Adjustment Registers

Gamma Set A Gamma Set B Gamma Set C

Resistor Positive Negative Positive Negative Positive Negative

polarity polarity polarity polarity polarity polarity
- PROP_R[4:0] PRON_RJ[4:0] PROP_GJ[4:0] PRON_G[4:0] PROP_BJ[4:0] PRON_B[4:0]
R1 PR1P_R[4:0] PR1N_R[4:0] PR1P_G[4:0] PR1N_G[4:0] PR1P_B[4:0] PR1N_B[4:0]
R2 PR2P_R[3:0] PR2N_RJ[3:0] PR2P_GI[3:0] PR2N_G[3:0] PR2P_BI[3:0] PR2N_B[3:0]
R3 PR3P_R[3:0] PR3N_RI[3:0] PR3P_G[3:0] PR3N_G[3:0] PR3P_BI[3:0] PR3N_B[3:0]
R4 PR4P_R[3:0] PR4N_RJ[3:0] PR4P_G[3:0] PR4N_G[3:0] PR4P_B[3:0] PR4N_B[3:0]
R5 PR5P_R[3:0] PR5N_R[3:0] PR5P_G[3:0] PR5N_G[3:0] PR5P_B[3:0] PR5N_B[3:0]
R6 PR6P_R[3:0] PR6N_RI[3:0] PR6P_G[3:0] PR6BN_G[3:0] PR6P_B[3:0] PR6N_B[3:0]
R7 PR7P_R[3:0] PR7N_RI[3:0] PR7P_G[3:0] PR7N_G[3:0] PR7P_BI[3:0] PR7N_B[3:0]
R8 PR8P_R[3:0] PR8N_RI[3:0] PR8P_GI[3:0] PR8N_G[3:0] PR8P_BI[3:0] PR8N_B[3:0]
R9 PRIP_R[3:0] PRIN_R([3:0] PRIP_G[3:0] PRION_G[3:0] PROP_B[3:0] PRON_B[3:0]
R10 PR10P_R[3:0] | PR10ON_R[3:0] | PR10P_G[3:0] | PR10N_G[3:0] | PR10P_B[3:0] | PR10N_BI[3:0]
R11 PR11P_R[4:0] | PR11N_R[4:0] | PR11P_G[4:0] | PR11N_G[4:0] | PR11P_B[4:0] | PR11N_B[4:0]
- PR12P_R[4:0] | PR12N_R[4:0] | PR12P_G[4:0] | PR12N_G[4:0] | PR12P_B[4:0] | PR12N_B[4:0]
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Table 100 Reference Level (V4, V8, V15, V32, V80, V172, V220, V240, V247, and V251) Adjustment

Registers and Resistors

Resistor RSl Resistance Resistor NepET Resistance
Name Value Name Value
5’h00 OR 4h0 4R
5’h01 1R 4h1 5R
R1 PR1*_*[4:0] 5'h02 2R R7 PR7*_*[3:0] 4’h2 6R
5'h1F 31R 4’hF 19R
4’h0 1R 4’h0 1R
4’h1 2R 4'h 2R
R2 PR2*_*[3:0] 4'h2 3R R8 PR8*_*[3:0] 4’h2 3R
4'hF 16R 4'hF 16R
4’h0 1R 4’h0 1R
4’h1 2R 4'h 2R
R3 PR3*_*[3:0] 4'h2 3R R9 PR9*_*[3:0] 4’h2 3R
4’hF 16R 4’hF 16R
4’h0 1R 4’h0 1R
4’h1 2R 4’h1 2R
R4 PR4*_*[3:0] 4’'h2 3R R10 PR10*_*[3:0] 4’h2 3R
4’hF 16R 4’hF 16R
4’h0 4R 5'h00 OR
4’h1 5R 5’h01 1R
R5 PR5*_*[3:0] 4'h2 6R R11 PR11*_*[4:0] 5’h02 2R
4’hF 19R 5'h1F 31R
4’h0 8R
4’h1 9R
R6 PR6*_*[3:0] 4'h2 10R
4’hF 23R
Note: * *indicates P_R/N_R, P_G/N_G, or P_B/N_B.
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Table 101 Reference Levels (V0 and V255) and Adjustment Resisters

Register Register
Grayscale Level Grayscale Level
Name Value Name Value
5’h00 VREG1 x 100% 5’h00 VREG1 x 0%
5’h01 VREG1 x 99% 5'h01 VREG1 x 1%
VO PRO*_*[4:0] 5'h02 VREG1 x 98% V255 PR12*_*[4:0] 5'h02 VREG1 x 2%
5h1F VREG1 x 69% 5h1F VREG1 x 31%
Note: * *indicates P_R/N_R, P_G/N_G, or P_B/N_B.
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Grayscale Voltage Calculation Formulas

Table 102
Grayscale Grayscale
voltage Calculation formula voltage Calculation formula
VO - V32 AV x Y (R5~R11)/SUMR+V255
V1 V4 + (VO - V4) x 3/4 V33 V80 + (V32 — V80) x 47/48
V2 V4 + (VO — V4) x 2/4 V34 V80 + (V32 —V80) x 46/48
V3 V4 + (VO —V4) x 1/4 V35 V80 + (V32 - V80) x 45/48
V4 AV x Y (R2~R11)/SUMR+V255 V36 V80 + (V32 — V80) x 44/48
V5 V8 + (V4 — V8) x 3/4 V37 V80 + (V32 — V80) x 43/48
V6 V8 + (V4 — V8) x 2/4 V38 V80 + (V32 — V80) x 42/48
V7 V8 + (V4 -V8) x 1/4 V39 V80 + (V32 — V80) x 41/48
V8 AV x ¥ (R3~R11)/SUMR+V255 V40 V80 + (V32 — V80) x 40/48
V9 V15 + (V8 — V15) X 6/7 V41 V80 + (V32 — VV80) x 39/48
V10 V15 + (V8 — V15) x 5/7 V42 V80 + (V32 — V80) x 38/48
V11 V15 + (V8 — V15) x 4/7 V43 V80 + (V32 - V80) x 37/48
V12 V15 + (V8 — V15) x 3/7 V44 V80 + (V32 — V80) x 36/48
V13 V15 + (V8 — V15) x 2/7 V45 V80 + (V32 - V80) x 35/48
V14 V15 + (V8 - V15) x 1/7 V46 V80 + (V32 — V80) x 34/48
V15 AV x Y (R4~R11)/SUMR+V255 V47 V80 + (V32 — V80) x 33/48
V16 V32 + (V15 -V32) x 16/17 V48 V80 + (V32 — V80) x 32/48
V17 V32 + (V15 - V32) x 15/17 V49 V80 + (V32 - V80) x 31/48
V18 V32 + (V15 -V32) x 14/17 V50 V80 + (V32 - V80) x 30/48
V19 V32 + (V15 -V32) x 13/17 V51 V80 + (V32 — V80) x 29/48
V20 V32 + (V15 - V32) x 12/17 V52 V80 + (V32 — V80) x 28/48
V21 V32 + (V15 -V32) x 11/17 V53 V80 + (V32 — V80) x 27/48
V22 V32 + (V15 - V32) x 10/17 V54 V80 + (V32 — V80) x 26/48
V23 V32 + (V15 - V32) x 9/17 V55 V80 + (V32 - V80) x 25/48
V24 V32 + (V15 - V32) x 8/17 V56 V80 + (V32 — V80) x 24/48
V25 V32 + (V15 -V32) x 7/17 V57 V80 + (V32 — V80) x 23/48
V26 V32 + (V15 -V32) x 6/17 V58 V80 + (V32 — V80) x 22/48
V27 V32 + (V15 - V32) x 5/17 V59 V80 + (V32 — V80) x 21/48
V28 V32 + (V15 - V32) x 4/17 V60 V80 + (V32 - V80) x 20/48
V29 V32 + (V15 -V32) x 3/17 V61 V80 + (V32 — V80) x 19/48
V30 V32 + (V15 -V32) x 2/17 V62 V80 + (V32 - V80) x 18/48
V31 V32 + (V15 -V32) x 1/17 V63 V80 + (V32 - V80) x 17/48
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Table 103
Grayscale Grayscale
voltage Calculation formula voltage Calculation formula

V64 V80 + (V32 — V80) x 16/48 V96 V172 + (V80 — V172) x 76/92
V65 V80 + (V32 - V80) x 15/48 Vo7 V172 + (V80 — V172) x 75/92
V66 V80 + (V32 - V80) x 14/48 Vo8 V172 + (V80 — V172) x 74/92
V67 V80 + (V32 — V80) x 13/48 V99 V172 + (V80 — V172) x 73/92
V68 V80 + (V32 — V80) x 12/48 V100 V172 + (V80 — V172) x 72/92
V69 V80 + (V32 - V80) x 11/48 V101 V172 + (V80 — V172) x 71/92
V70 V80 + (V32 - V80) x 10/48 V102 V172 + (V80 — V172) x 70/92
V71 V80 + (V32 - V80) x 9/48 V103 V172 + (V80 — V172) x 69/92
V72 V80 + (V32 — V80) x 8/48 V104 V172 + (V80 — V172) x 68/92
V73 V80 + (V32 - V80) x 7/48 V105 V172 + (V80 — V172) x 67/92
V74 V80 + (V32 - V80) x 6/48 V106 V172 + (V80 — V172) x 66/92
V75 V80 + (V32 - V80) x 5/48 V107 V172 + (V80 — V172) x 65/92
V76 V80 + (V32 — V80) x 4/48 V108 V172 + (V80 — V172) x 64/92
V77 V80 + (V32 — V80) x 3/48 V109 V172 + (V80 — V172) x 63/92
V78 V80 + (V32 — V80) x 2/48 V110 V172 + (V80 — V172) x 62/92
V79 V80 + (V32 - V80) x 1/48 V111 V172 + (V80 — V172) x 61/92
V80 AV x Y (R6~R11)/SUMR+V255 V112 V172 + (V80 — V172) x 60/92
V81 V172 + (V80 — V172) x 91/92 V113 V172 + (V80 — V172) x 59/92
V82 V172 + (V80 — V172) x 90/92 V114 V172 + (V80 — V172) x 58/92
V83 V172 + (V80 — V172) x 89/92 V115 V172 + (V80 — V172) x 57/92
V84 V172 + (V80 — V172) x 88/92 V116 V172 + (V80 — V172) x 56/92
V85 V172 + (V80 — V172) x 87/92 V117 V172 + (V80 — V172) x 55/92
V86 V172 + (V80 — V172) x 86/92 V118 V172 + (V80 — V172) x 54/92
V87 V172 + (V80 — V172) x 85/92 V119 V172 + (V80 — V172) x 53/92
V88 V172 + (V80 — V172) x 84/92 V120 V172 + (V80 — V172) x 52/92
V89 V172 + (V80 — V172) x 83/92 V121 V172 + (V80 — V172) x 51/92
V90 V172 + (V80 — V172) x 82/92 V122 V172 + (V80 — V172) x 50/92
V91 V172 + (V80 — V172) x 81/92 V123 V172 + (V80 — V172) x 49/92
V92 V172 + (V80 — V172) x 80/92 V124 V172 + (V80 — V172) x 48/92
VI3 V172 + (V80 — V172) x 79/92 V125 V172 + (V80 — V172) x 47/92
V94 V172 + (V80 — V172) x 78/92 V126 V172 + (V80 — V172) x 46/92
V95 V172 + (V80 — V172) x 77/92 V127 V172 + (V80 — V172) x 45/92
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Table 104
Grayscale Grayscale
voltage Calculation formula voltage Calculation formula

V128 V172 + (V80 — V172) x 44/92 V160 V172 + (V80 — V172) x 12/92
V129 V172 + (V80 — V172) x 43/92 V161 V172 + (V80 — V172) x 11/92
V130 V172 + (V80 — V172) x 42/92 V162 V172 + (V80 — V172) x 10/92
V131 V172 + (V80 — V172) x 41/92 V163 V172 + (V80 — V172) x 9/92
V132 V172 + (V80 — V172) x 40/92 V164 V172 + (V80 — V172) x 8/92
V133 V172 + (V80 — V172) x 39/92 V165 V172 + (V80 — V172) x 7/92
V134 V172 + (V80 — V172) x 38/92 V166 V172 + (V80 — V172) x 6/92
V135 V172 + (V80 — V172) x 37/92 V167 V172 + (V80 — V172) x 5/92
V136 V172 + (V80 — V172) x 36/92 V168 V172 + (V80 — V172) x 4/92
V137 V172 + (V80 — V172) x 35/92 V169 V172 + (V80 — V172) x 3/92
V138 V172 + (V80 — V172) x 34/92 V170 V172 + (V80 — V172) x 2/92
V139 V172 + (V80 — V172) x 33/92 V171 V172 + (V80 — V172) x 1/92
V140 V172 + (V80 — V172) x 32/92 V172 AV x Y (R7~R11)/SUMR+V255
V141 V172 + (V80 — V172) x 31/92 V173 V220 + (V172 — V220) x 47/48
V142 V172 + (V80 — V172) x 30/92 V174 V220 + (V172 - V220) x 46/48
V143 V172 + (V80 — V172) x 29/92 V175 V220 + (V172 — V220) x 45/48
V144 V172 + (V80 — V172) x 28/92 V176 V220 + (V172 — V220) x 44/48
V145 V172 + (V80 — V172) x 27/92 V177 V220 + (V172 — V220) x 43/48
V146 V172 + (V80 — V172) x 26/92 V178 V220 + (V172 — V220) x 42/48
V147 V172 + (V80 — V172) x 25/92 V179 V220 + (V172 — V220) x 41/48
V148 V172 + (V80 — V172) x 24/92 V180 V220 + (V172 - V220) x 40/48
V149 V172 + (V80 — V172) x 23/92 V181 V220 + (V172 — V220) x 39/48
V150 V172 + (V80 — V172) x 22/92 V182 V220 + (V172 — V220) x 38/48
V151 V172 + (V80 — V172) x 21/92 V183 V220 + (V172 — V220) x 37/48
V152 V172 + (V80 — V172) x 20/92 V184 V220 + (V172 - V220) x 36/48
V153 V172 + (V80 — V172) x 19/92 V185 V220 + (V172 — V220) x 35/48
V154 V172 + (V80 — V172) x 18/92 V186 V220 + (V172 — V220) x 34/48
V155 V172 + (V80 — V172) x 17/92 V187 V220 + (V172 — V220) x 33/48
V156 V172 + (V80 — V172) x 16/92 V188 V220 + (V172 — V220) x 32/48
V157 V172 + (V80 — V172) x 15/92 V189 V220 + (V172 — V220) x 31/48
V158 V172 + (V80 — V172) x 14/92 V190 V220 + (V172 - V220) x 30/48
V159 V172 + (V80 — V172) x 13/92 V191 V220 + (V172 — V220) x 29/48
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Table 105
Grayscale Grayscale
voltage Calculation formula voltage Calculation formula
V192 V220 + (V172 - V220) x 28/48 V224 V240 + (V220 - V240) x 16/20
V193 V220 + (V172 — V220) x 27/48 V225 V240 + (V220 — V240) x 15/20
V194 V220 + (V172 — V220) x 26/48 V226 V240 + (V220 — V240) x 14/20
V195 V220 + (V172 — V220) x 25/48 V227 V240 + (V220 — V240) x 13/20
V196 V220 + (V172 — V220) x 24/48 V228 V240 + (V220 - V240) x 12/20
V197 V220 + (V172 — V220) x 23/48 V229 V240 + (V220 — V240) x 11/20
V198 V220 + (V172 — V220) x 22/48 V230 V240 + (V220 — V240) x 10/20
V199 V220 + (V172 — V220) x 21/48 V231 V240 + (V220 — V240) x 9/20
V200 V220 + (V172 — V220) x 20/48 V232 V240 + (V220 — V240) x 8/20
V201 V220 + (V172 - V220) x 19/48 V233 V240 + (V220 - V240) x 7/20
V202 V220 + (V172 - V220) x 18/48 V234 V240 + (V220 - V240) x 6/20
V203 V220 + (V172 — V220) x 17/48 V235 V240 + (V220 - V240) x 5/20
V204 V220 + (V172 — V220) x 16/48 V236 V240 + (V220 — V240) x 4/20
V205 V220 + (V172 — V220) x 15/48 V237 V240 + (V220 — V240) x 3/20
V206 V220 + (V172 - V220) x 14/48 V238 V240 + (V220 - V240) x 2/20
V207 V220 + (V172 — V220) x 13/48 V239 V240 + (V220 - V240) x 1/20
V208 V220 + (V172 — V220) x 12/48 V240 AV x ¥ (R9~R11)/[SUMR+V255
V209 V220 + (V172 — V220) x 11/48 V241 V247 + (V240 — V247) x 6/7
V210 V220 + (V172 — V220) x 10/48 V242 V247 + (V240 — V247) x 5/7
V211 V220 + (V172 — V220) x 9/48 V243 V247 + (V240 — V247) x 417
V212 V220 + (V172 — V220) x 8/48 V244 V247 + (V240 — V247) x 3/7
V213 V220 + (V172 — V220) x 7/48 V245 V247 + (V240 — V24T7) x 2/7
V214 V220 + (V172 — V220) x 6/48 V246 V247 + (V240 — V247) x 1/7
V215 V220 + (V172 — V220) x 5/48 V247 AV x Y (R10~R11)/SUMR+V255
V216 V220 + (V172 — V220) x 4/48 V248 V251 + (V247 — V251) x 3/4
V217 V220 + (V172 — V220) x 3/48 V249 V251 + (V247 — V251) x 2/4
V218 V220 + (V172 — V220) x 2/48 V250 V251 + (V247 - V251) x 1/4
V219 V220 + (V172 — V220) x 1/48 V251 AV x R11/SUMR+V255
V220 AV x ¥ (R8~R11)/SUMR+V255 V252 V255 + (V251 — V255) x 3/4
V221 V240 + (V220 — V240) x 19/20 V253 V255 + (V251 — V255) x 2/4
V222 V240 + (V220 - V240) x 18/20 V254 V255 + (V251 — V255) x 1/4
V223 V240 + (V220 - V240) x 17/20 V255 -
Note: Make sure that
AV =V0 -V255
SUMR = X (R1~R11)2> 70R.
V255> 0.2V
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Frame Memory Data and Grayscale Voltage

Table 106
Grayscale voltage
RAM data REV =1 REV=0
Positive Negative Positive Negative
polarity polarity polarity polarity

8'h00 VO V255 V255 VO
8’h01 V1 V254 V254 V1

8'h02 V2 V253 V253 V2
8'h03 V3 V252 V252 V3
8'h04 V4 V251 V251 V4
8'h05 V5 V250 V250 V5
8'h06 V6 V249 V249 V6
8'h07 V7 V248 V248 V7
8'h08 V8 V247 V247 V8
8’h09 V9 V246 V246 V9
8'h0A V10 V245 V245 V10
8’h0B V11 V244 V244 V11
8'hoC V12 V243 V243 V12
8'h0D V13 V242 V242 V13
8'hOE V14 V241 V241 V14
8'hOF V15 V240 V240 V15
8'h10 V16 V239 V239 V16
8'h11 V17 V238 V238 V17
8'h12 V18 V237 V237 V18
8'h13 V19 V236 V236 V19
8'h14 V20 V235 V235 V20
8'h15 V21 V234 V234 V21
8'h16 V22 V233 V233 V22
8'h17 V23 V232 V232 V23
8'h18 V24 V231 V231 V24
8'h19 V25 V230 V230 V25
8'h1A V26 V229 V229 V26
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Table 107 (Continued)
Grayscale voltage
RAM data REV =1 REV =0
Positive Negative Positive Negative
polarity polarity polarity polarity

8'hES V229 V26 V26 V229
8'hE6 V230 V25 V25 V230
8'hE7 V231 V24 V24 V231
8'hE8 V232 V23 V23 V232
8'hE9 V233 V22 V22 V233
8'hEA V234 V21 V21 V234
8'hEB V235 V20 V20 V235
8'hEC V236 V19 V19 V236
8'hED V237 V18 V18 V237
8'hEE V238 V17 V17 V238
8'hEF V239 V16 V16 V239
8'hFO V240 V15 V15 V240
8'hF1 V241 V14 V14 V241
8'hF2 V242 V13 V13 V242
8’'hF3 V243 V12 V12 V243
8'hF4 V244 V11 V11 V244
8'hF5 V245 V10 V10 V245
8'hF6 V246 V9 V9 V246
8'hF7 V247 V8 V8 V247
8'hF8 V248 V7 V7 V248
8'hF9 V249 V6 V6 V249
8'hFA V250 V5 V5 V250
8'hFB V251 V4 V4 V251
8'hFC V252 V3 V3 V252
8'hFD V253 V2 V2 V253
8'hFE V254 V1 V1 V254
8'hFF V255 VO VO V255
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Power Supply Circuit

The following figure illustrates the configuration of R61523 LCD drive voltage generating circuit.

VREG1

$1-1080 14

VCOMH 1 Natel)

T —
3

VCOML & Note1)

R61523 | | &

G1-640 0

(5)

(8) VCOM

(7

(8

(9)

(19)

(1)

VCI1
{12)

AGND
IoVCC
GND

DPHYVCC

(13) I VGH

(14) VGEL

DPHYGND

VDD (16)
VCL _[]_l

c1s1:|r—| —0— =

Figure 60
Note: Evaluate image quality on the panel to decide whether the stabilizing capacitances connected to
VCOMH and VCOML may be removed.
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Specifications of External Elements Connected to the Power Supply Circuit

The following table shows the specifications of external elements connected to the R61523 power supply
circuit. The numbers of the connection pins correspond to the numbers shown in the Configuration of

Power Supply Circuit.
Table 108 Capacitor Connected to LCD Power Supply Circuit
Capacity Recommended Connection pins
voltage
oV (1)VREG1, (4)C11BP/M, (5) C12BP/M, (6)C12AM/P,
(7)C11AP/M, (8)C13P/M, (15)VCL, (16)VDD
1uF
L (2)DDVDHA, (3)DDVDHB, (9)C21P/M (10)C22P/M (11)C23P/M,
(B characteristics) 1ov (12) C31P/M, (17)VCOMH, (18)VCOML
25V (13)VGH, (14)VGL
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Voltage Setting Pattern Diagram

The following are the diagrams of voltage generation in the R61523 and the relationship between TFT
display application voltage waveforms and electrical potential.

VCI2 x4

DDVDHA/B

VGH

VGH

VREG1 /

DDVDHA/B

VCM
VCOMH

VREG1

1

VCOMH

WCOML

VCOML

(voIzx2+VeIs) |

VCL

Figure 61

Note: The DDVDH, VGH, VGL, VCL output voltages will become lower than their theoretical levels
(ideal voltages) due to current consumption at respective outputs. When the alternating cycle of
VCOM is high (e.g. polarity inverts every line cycle), current consumption will increase. In this
case, check the voltage before use.
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VCOM

Sn (Source driver output)

Gn (Panel interface output)

VGH

VCOMH
VCOML

VGL

Figure 62 Voltage Application to TFT Display
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NVM Control
The R61523 incorporates 44-bit NVM for user’s use.
The following are read using read DDB_start command.
e 16 bits for Supplier ID
e 16 bits for Supplier Elective Data

e 12 bits for VCOM adjustment (VCM[6:0] and VDV[4:0])

To write, read and erase data from/to the NVM, follow the sequences below. Data on the NVM is loaded to
internal registers automatically when the following sequences are performed.

Power On sequence

HW RESET sequence
exit_sleep_mode sequence
soft_reset sequence

Deep Standby Mode Off sequence

Data stored in the NVM is retained permanently even if power is turned off.

Table 109
Operation Power supply voltage Time Temperature
VCI 2.60~3.00V
Write/Erase 400ms or more 120°C~+30C°
I0VCC 1.65~3.60V (after FFT (th) is set to 1)

Note: NVM data rewrite (erase-write) operation shall be performed up to 5 times per address.
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NVM Write Sequence

The register values of User/Manufacturer Commands supposed to be stored in NVM are written to NVM.
When “0” is written to an address, the bit of the address is set to “0”. If the data is erased from the bit, the
bit is returned to 1. The bit to which data is not written shall be set to “1”.

1 l

Power supply on NVM Access Protect off NVM Access Protect off
pply = 2
Set Verify output from TE output Set Verify output from TE output
Command: EOh Command: ECh
VCIIOVCC,DPHYVCC 5t - st =
1% Parameter: 01h (NVAE=1) 1% Parameter: 01h (NVAE=1)
2™ parameter-18h (FTT=0) 2™ Parameter:18h (FTT:
GND 3 Parameter: 10n (TEM =1) 3 Parameter: 100 (TEM =1)
o set_tear_on set_tear_on
Wait more than 1ma Command: 35h Command: 35h
1% Parameter: 01h 1% Parameter: 01h

I Lo -

Power on reset
(Hardware reset) —— e - -

Command: 11h

I 1 I 1
Wait more than 5ms I Write & Verify operation : ID1,ID2 1 | Write & Verify operation : VCM,VDV |
I I 1 I
Sleep in State 1 [Verify outout Setting and Write Start Pt [ verity outout Setting and Write Start 1
Manufacture Command Access Disable I 1 i 1
{Protect ON) 1 Command: EOh ' Command: ECh
NVM Access Disable  (Protect ON) V| 1% Parameter: 01h (NVAE=1) ! | | 17,Parameter 01h (NvAE=1) !
! | 2*Paramater. s8h (FTT=1,hvaD[oj0) | | | | |2} Parameter 53 (FTT=1,NVAD[O}T) |
Manufacturer Command Acceses I 3™ Parameter: 10h (TEM=1) 3" Parameter: 10h (TEM=1) 1
Protecet off ] I I
‘Command: BOh 1 I | I
1% Parameter: 04h (MCAP[2:0]=3'b100} I : : :
1
i 1 o 1
1
§ Erase & Verify Operation ; ! Erase & Verify Operation 1
Manutacturer Command Set I 5 I I
{initial Setting for Display) | |Before datais written to NVM, data 1 I |Before data is written to NVM, the data 1
1 stored in an address whose bit is setto 0 1 1 stored in an address whese bit is set to 1 I
Command : B3~D4h 1 is automatically erased. Then, verify I 1 is automatically erased. Then, verify I
1 operation is performed. 1 1 operation is performed. :
User Command Set ! . . .
R e i ! | wiite & verity gparation P 1| write & verity Oparation ]
1 After data is written to NVM, verify 1 1 After data is written to NVM, verify
N 1 operation is automatically performed. 1 1 operation is automatically performed I
Exit Sleep mode 1 f 1 1
1

Wait more than 120ms. ~400ms l
Read Verify Status Read Verify Status

DD data Set (NVM Write Data) Command:EOh (read) Command: EOh (read)
Command: E1h

1st Parameter: 01h (WCDDB=1) 3" Parameter: DO (VERIFLGER) 3" Parameter: DO (VERIFLGER)
Command: Alh 0:Fail (%) 1:Pass 0:Fail (3%) 1:Pass

1st Parameter: ID1 [15:8]

2nd Parameter. ID1 [7:0] 3" Parameter: D1 (VERIFLGWR) 3" Parameter: D1 (VERIFLGWR)

3rd Parameter: 1D2 [15:8] 0:Fail 1:Pass 0:Fail 1:Pass

4th Parameter: 1D2 [7:0]
Note: ID2 [15:0] # 16'hFFFF

TE OQutput Status (EOh: TEM=1) TE Output Status (EOh TEM=1)
The result of verffication is output The result of verification is output
v@%ﬂmnﬁy:m Set from TE output. from TE output
S B TE=1 :Pass TE=1 :Pass
1s(Parafnew'DGh TE=0 :Fail TE=0 :Fail
(VCVCM=1 VCVDV=1)
2nd Parameter: 00h l l
3rd Parameter: VCM [5:0]
4th Parameter: VDV [4:0] Enter Sleep mode Enter Sleep mode
Command: E3h Command: 10h Command: 10h
1st Parameter: 01h
2nd Parameter: 00h Wait more than 120ms Wait more than 120ms
3rd Parameter: FFh
4th Parameter: 00h (for Verify)
NVM Access Protect on NVM Access Protect on
Enter Sleep mode
Command: 10h Command :EOh Command: EOh
) 1% Parameter: 00h (NVAE=0) 1% Parameter: 00h (NVAE=0)
Wait more than 120ms 2™ Parameter: 18h (FTT=0) 2™ Parameter: 18h (FTT=0}
3™ Parameter: 00h (TEM=0) 3™ parameter 00h (TEM=0)
Note: If the number of data lanes Power supply off

(default: 2) is changed while data is
written to NVM via DSI, this NVM write
sequence shall be executed after the
number of data lanes is changed
according to the sequence GND

VCI,IOVCC DPHYVCC

Figure 63
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Absolute Maximum Rating

Table 110
Item Symbol Unit Ratings Note
Power supply voltage 1 IOVCC,DPHYVCC \% -0.3~+4.6 1,2
Power supply voltage 2 VCI - AGND \Y -0.3~+4.6 1,3
Power supply voltage 3 DDVDHA/B- AGND \Y -0.3~+6.5 1,4
Power supply voltage 4 AGND - VCL \Y -0.3~+4.6 1
Power supply voltage 5 AGND- VGL \% -0.3~+13.0 1,5
Power supply voltage 6 VGH- VGL \Y -0.3 ~+30.0 1
Power supply voltage 7 VCI-VCL \Y, -0.3~+6.5 1,6
Input voltage Vit \Y -0.3~10vCC +0.3 1
Operating Temperature Topr °C -40 ~ +85 1,7
Storage Temperature Tstg °C -55 ~ +110 1

Notes: 1. If the LSl is used beyond the absolute maximum ratings, it may be destroyed. It is strongly recommended to
use the LSI within the limits of its electrical characteristics during normal operation. The reliability of the LSI
is not guaranteed if it is used in the conditions above the limits and it may lead to malfunction.

Make sure (High) IOVCC, DPHYVCC = GND (Low).

Make sure (High) VCI =2 AGND (Low).

Make sure (High) DDVDHA/B = AGND (Low).

Make sure (High) AGND = VGL (Low).

Make sure (High) VCI = VCL (Low).

The DC/AC characteristics of die and wafer products are guaranteed at 85°C.

N o gk wN
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Electrical Characteristics

DC characteristics

Table 111 (VCI=2.60V~3.00V, IOVCC=1.65V~3.60V, DPHYVCC=1.65V~1.95V, Ta=-40°C~+85°C)

Note

Item Symbol Unit Test condition Min. Typ. Max.
Input "High” level voltage 1 80X
Vim \ IOVCC=1.65V~3.60V 0.80 — IovCC 1,2
(Except for RESX) Iovee
Input "Low” level voltage 1 0.20 X
e \% IOVCC=1.65V~3.60V 0 — 1,2
(Except for RESX) IovCC
Input "High” level voltage 2 90X
Vinz \% I0VCC=1.65V~3.60V 0.90 — IOvCC 1,2
(RESX) IovCC
Input "Low” level voltage 2 0.10%
V2 \% IOVCC=1.65V~3.60V 0 — 1,2
(RESX) IOvCC
Output "High” level voltage 1 IOVCC=1.65V~3.60V, 0.80 %
Vo1 Vv — _ 1
(DB[15:0], TE, LEDPWM) IOUT=-0.1mA IovCC
Output "Low” level voltage 1 IOVCC=1.65V~3.60V, 0.20 X
Vori \% - - 1
(DB[15:0], TE, LEDPWM) IOUT=0.1mA lovee
Input "High” level current m uA Vin=I0VCC — — 10 4
Input "Low” level current I uA Vin=0V -10 — — 4
640-line drive,
IOVCC=1.80V, VCI=
2.80V, fFLM=60Hz,
Normal Mode Ta=25°C, Frame
lopn mA Memory - 1.0 14 5
+Sleep out Data :24’h000000,
When DBl is used,
BLCON=0, and frame is
inverted.
Current - —
consumption 120-line partial display,
IOVCC=1.80V, VCI=
(IOVCC-GND) 2.80V, fFLM=60Hz,
Idle Mode =250
lopt mA Ta=25°C, Frame ) 07 11 5
+Sleep out Memory Data:
24’h000000,
When DBI is used,
frame is inverted.
Deep Sleep IOVCC=1.80V, VCI=
IpsT1 uA 2.80V, DPHYVCC = - 0.1 1.0 5
mode 1.80V, Ta=25°C
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DS current IOVCC=1.80V,
consumption DPHYVCC=1.80V,
HS mode lus mA VCI=2.80V, DSI 2lanes, - 0.8 1.2 (5)
(DPHYVCC- DSICLK=120MHz, DSI
DPHYGND) Data:24’h000000
I0VCC=1.80V,
DPHYVCC=1.80V, VCI
LP mode e | UA 1 _5 80V, Clock lane=LP11, - 01 1.0 ®)
Data lane=LP11
Deep Sleep IOVCC=DPHYVCC
IpsT2 uA =1.80V, VCI=2.80V, - 0.1 1.0 (5)
Mode Ta=25°C
I0VCC=1.80V,
VCI=2.80V, 640-line drive,
LeDpower | fFLM=60Hz, Ta=25°C,
supply current lon | mA Frame Memory - 4.0 6.0 )
+Sleep out Data=24’h000000,
VCI-GND P
(VCl- ) BLCON =0, frame is
inverted, No load on the
panel.
I0VCC=1.80V,
VCI=2.80V, 120-line
partial display,
Idle mode fFLM=60Hz, Ta=25°C,
lei mA Frame Memory - 1.4 2.5 (5)
+Sleep out Data=24’h000000,
BLCON = 0, frame is
inverted, No load on the
panel.
Deep Sleep IOVCC=1.80V, VCI=
losts | UA 2.80V, DPHYVCC = - 0.10 1.0 (5)
Mode 1.80V, Ta=25°C
I V0~V80,
Output voltage Vol | mv ; ; ; 40 ©)
dispersion V176~V255
V81~V175 /IVo2 | mV - - 30 (6)
Average output voltage variance | AV | mV - -35 - +35 @)
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Notes: 1.DC/AC electrical characteristics of bare die and wafer area guaranteed at +85°C.

2. The following figures illustrate the configurations of input, I/O, and output pins.

Pins: RESX,CS5X WRX,RDX,DCX DB[15:0],
TESTZ, TEST4,TSC

IQVCC IQvce

Pins: TE, LEDPWM

PMOS PMOS
(Input circuit) Qutput data
NMOS NMOS

&b GND

Pins: DB[15:0] IovCce

El—o—| PMOS

Input enable > I PMOS

———————— (Input circuit)

0—| NMOS I—{ NMOS

GND
IovCce
(Output circuit: Three states)
p— Output enable
PMOS —< Output data
NMOS E
Figure 64
3. Fix pins as follows: TEST2, TEST4, VREFC, VDDTEST, and TSC to ground (GND), VPP1 to

ground (AGND).
4. This excludes the current in the output drive MOS.

5. This excludes the current in the input/output units. Make sure that the input level is fixed because
shoot-through current increases in the input circuit when the CMOS input level is at a mid-level.
The current consumption is unaffected by whether the CSX pin is “high” or “low” while not
accessing via interface pins.

6. This is the difference in voltage levels between two output pins placed side by side in the same
display mode. The output voltage dispersion is for reference.

7. The average output voltage dispersion is the variance of average source-output voltage of

different chips of the same product. The average source output voltage is measured for one chip
with the same display data.
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Step-up Circuit Characteristics

Table 112

Item Unit Test condition Min. Typ. Max. Note

VCI=2.80V, Ta=25°C, VC2=3'h4, VC3=3'h7,

Step-up output AP=2’h3, DC00=3'h4, DC10=3'h2,

voltage DDVDH |V DC30=3'2, loas =-3[MA], No load on the 530 | 545 - ™
panel, COG resistance=0Q
VCI=2.80V, Ta=25°C, VC2=3'h4, VC3=3'h7,
Step-up output |\ v AP=2'h3, DC00=3'h4, DC10=3'h2, 1400 | 1525 )

voltage DC30=3'h2, licag =-100[uA],
No load on the panel, COG resistance=0Q

VCI=2.80V, Ta=25°C, VC2=3'h4, VC3=3'h7,

Step-up output AP=2'h3, DC00=3'h4, DC10=3'h2,
voltage veL v DC30=3"2, lioas =+100[UA], - -9.90 | -9.50

No load on the panel, COG resistance=0Q

VCI=2.80V, Ta=25°C, VC2=3'h4, VC3=3'h7,
Step-up output AP=2’h3, DC00=3’h4, DC10=3'h2,
voltage veL v DC30=3'h2, liag =+1[MA], 2.50 2.30

No load on the panel, COG resistance=0Q

Internal Reference Voltage

Table 113 Internal Reference Voltage (Ta=-40°C ~ +85°C, GND=AGND=(0V)

Item Symbol Unit Min. Typ. Max. Condition

Internal Reference Voltage VCIR \% — 2.53 —

Power Supply Voltage Range

Table 114 Power Supply Voltage Range (Ta=-40°C ~ +85°C, GND=AGND=0V)

Item Symbol Unit Min. Typ. Max. Condition
Power supply voltage IovCC \% 1.65 1.80 3.60 -
Power supply voltage DPCHCYV \% 1.65 1.80 1.95
Power supply voltage VCI \% 2.60 2.80 3.00 -
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Output Voltage Range

Table 115 Output Voltage Range (Ta=-40°C ~+85°C, GND=AGND=0V)

Item Symbol Unit | Min. Typ. Max. Condition
Grayscale. VCOM reference voltage VREG1 \Y - - SEVDH_ -
Source driver Vv GND+0.2 - VREG1 -
VCOMH output VCOMH \% - - VREG1 -
VCOML output VCOML \% VCL+0.5 - - -
VCOM amplitude \% - - 6.0 -
Step-up output voltage DDVDH Vv 45 - 6.0 -
Step-up output voltage VGH V 10.0 - 16.8 -
Step-up output voltage VGL \% -10.9 - -4.5 -
Step-up output voltage VCL \% -3.0 - -1.9 -
Voltage between VCI and VCL \% - - 6.0 -
Voltage between VGH and VGL V - - 28.0 -
Clock Characteristics
Table 116 (Ta=-40°C ~ +85°C, VCI= 2.60V ~ 3.00V, IOVCC=1.65V~3.60V)
Item Symbol Unit Test condition Min. Typ. Max.
Oscillation clock fosc KHz 930 1000 1070
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Reset Timing Characteristics

Table 117 (VCI=2.60V~3.00V, IOVCC=1.65V~3.60V, Ta=-40°C ~ +85°C)

Item Symbol Unit Test condition Min. Max.
Reset "Low” level width 1 tRWA1 ms Power supply on 1 -
Reset "Low” level width 2 tRW2 us In an operating mode 10 —
Reset time tRT ms — 5

Reset Reject

Rejected if Sus or less

RESX
VIH2
VIL2

1) Reset Timing when power is on

IOVCC,DPHYVCC, 90%

tRW1
>
RESX
GND VIL2
. Initial condition

R61523 Status X Resetting (Default for HWreset)

2) Reset Timing during operation
IOVCC, DPHYVCC, VCI
IOVCC,DPHYVCC,
VCI
tRW2
RESX \ VIH2
viLz & ViL2 £
tRT
) \ m .
R61523 Status Normal Operation )( Resetting Initial condition
) (Default for HWreset)
Figure 65
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Liquid Crystal Driver Output Characteristics

Table 118

Item Symbol

Unit

Test Condition

Min.

Typ.

Max.

Note

VCOM output delay

. tddv
time

us

I0VCC=1.8V, VCI=2.8V, Ta=25°C,
BC0=1, FP=8'h08, BP=8’h08,
VRH=5'n18, VCM=7"h3F,
VDV=5'h15, AP=2'h3, DC00=3'h4,
DC10=3'h2, DC30=3'h2,
VEQW=3’h1, Time to reach the
target voltage +35mV from VCOM
polarity inversion timing,

load resistance R = 100Q,

load capacitance C = 20nF

20

25

Source driver output

delay time tdds

us

I0OVCC=1.8V, VCI=2.8V, Ta=25°C,
BCO0=1, FP=8'h08, BP=8'h08,
VRH=5'h18, VCM=7"h3F,
VDV=5'h15, AP=2'h3, DC00=3'h4,
DC10=3'h2, DC30=3'h2,
Transition time from the same
grayscale at all source pins,

Time to reach the target voltage
level £35mV when source output
level alternates between VO and
V255, load resistance R = 10kQ,
load capacitance C = 15pF

15

25

See

note

Note:  LCD driver output delay time depends on load on the liquid crystal panel. Therefore, frame frequency and one
line cycle need to be specified, checking image quality on the panel to be used.

VCOM

S1-1080

tddv

Figure 66 LCD Driver Output Timing
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@ Load circuit for testing VCOM output characteristics @ Load circuit for testing LCD driver output characteristics
[VCOM output] [LCD output: S1-51080]

Test Point Test Point

Load resistance: R Load " c Load resistance: R
0ad capaciiance: Load capacitance: C
100Q j};zonl: 10kQ 15pF

Figure 67 LCD Driver Output Characteristics Test Circuit
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MIPI-DBI Type B (16/8 Bits) Timing Characteristics

Table 119 16-Bit 1, 3/2, 2 Transfers IOVCC=1.65V~3.60V, Ta=-40°C~+85°C)

Item Symbol Unit Test condition Min. Max.
Address setup time tast ns 0 -
DCX
Address hold time (Write/Read) taht ns 10 -
Chip select setup time (Write) tcs ns 30 -
Chip select setup time (Read) CSX trcs ns 170 -
Chip select wait time (Write/Read) tesf ns 20 -
Write cycle time twe ns 60 -
Write control pulse "High” period WRX twrh ns 22 -
Write control pulse "Low” period twrl ns 25 -
Read cycle time trc ns 450 -
Read control pulse "High” period RDX trdh ns 250 -
Read control pulse “Low” period trdl ns 170 -
Write data setup time twds ns 15 -
CL
Write data hold time twdh ns 20 -
DB[15:0] Max.30pF
Read access time tracc ns 10 150
Min.8pF
Output disable time trod ns 10 -
Rise/Fall time - tr/tf ns - 15
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Table 120 8-Bit 2, 3 Transfers (IOVCC=1.65V~3.60V, Ta=-40°C~+85°C)
Item Symbol Unit Test condition Min. Max.
Address setup time tast ns 0 -
DCX

Address hold time (Write/Read) taht ns 10 -
Chip select setup time (Write) tcs ns 30 -
Chip select setup time (Read) CSX trcs ns 170 -
Chip select wait time (Write/Read) tesf ns 20 -
Write cycle time twe ns 40 -

Write control pulse "High” period WRX twrh ns 18 -
Write control pulse "Low” period twrl ns 18 -
Read cycle time trc ns 450 -

Read control pulse "High” period RDX trdh ns 250 -
Read control pulse “Low” period trdl ns 170 -
Write data setup time twds ns 15 -

CL
Write data hold time twdh ns 20 -
DB[15:0] Max.30pF
Read access time tracc ns 10 150
Min.8pF

Output disable time trod ns 10 -
Rise/Fall time - tr/tf ns - 15

Note: 1 transfer: (1)16bit-I/F 16bpp

3/2 transfer: (1)16bit-I/F 18bpp, (2)16bit-I/F 24bpp Option1
)8bit-I/F 16bpp, (2)16bit-I/F 18bpp Option2, 3, (3)16bit-I/F 24bpp Option2
)8bit-1/F 18bpp, (2) 8bit-I/F 24bpp

2 transfer: (1
3 transfer: (1
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DBI Type B (16/8 bit) Timing

" VIH1
DCX
\ VIL1

< tost _

VIHTY

—_
VIL1IX

\VIH twrl
WRX \wu

CSX tcs

Y

twe

-

DB[15:0]

(write) Write data

trcs - taht

trc

X viH1 ral VII—?‘
RDX \;\'ﬁu VIL1.

Y

trdh

DB[15:0] Fvom
(read) \(

\ VOL1
tracc

Read data

Figure 68

Note: Make sure to fix unused pins [15:0] to “IOVCC” or “GND”.
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MIPI-DSI Interface DC Specifications

Table 121 (DPHYVCC=1.65V~1.95V, Ta=-40°C ~ +85°C)

Item Symbol Unit Test condition Min. Typ. Max. Note
Differential input
VIDTH \Y, - - 7
high threshold m 0
Differential input
low threshold VIDTL mv 70 ) )
_ Single-ended VILHS mv -40 ; ;
input low voltage
HS-RX
_ Single-ended VIHHS | mv ; ; 460
input high voltage
Common-mode voltage
. VCMRX(DC) | mV 70 - 330 1
HS receive mode
leferentlal input ZID Q ) (85) ) 2
impedance
Logic 0 input voltage VIL mv ) ) 550
LP-RX not in ULP State
Logic 1 input voltage VIH mV 880 - -
Thevenin output VOL mv 50 ) 50
low level
LP-TX Thevenin output VOH v 1.1 1.2 13
high level
Output impedance of
LP transmitter Z0LP a (110) ) ) 2
Logic 0
contention threshold VIiLCD mv ) ) 200
CD-RX
Logic 1
contention threshold VIHCD mv 450 ) )

Notes: 1. VCMRX(DC) = (VDP+VDN)/2
2. Excluding COG Resistance (Contact Resistance and ITO Wiring Resistance). The value is tentative.
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HS-RX Clock and Data-Clock Specifications

Table 122 (DPHYVCC=1.65V~1.95V, Ta=-40°C~+85°C)

. Timing X
Item Symbol Unit e Min. Typ. Max. Note
DSICLK Frequency fDSICLK MHz - 50 - 150
DSICLK Cycle time tCLKP ns Figure A 6.7 - 20
DSI Data Transfer Rate tDSIR Mbps - 100 - 300
ul 0.15 - -
Data to Clock Setup Time tSETUP Figure A
ns 0.50 - -
ul 0.15 - -
Clock to Data Hold Time tHOLD Figure A
ns 0.50 - -
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LP-RX/TX Clock and Data-Clock Specifications
Table 123 (DPHYVC=1.65V~1.95V, Ta=-40°C~+85°C)
Parameter Description Min Typ Max Unit 'I:|m|ng Note
diagram
S T Time to drive LP-OQ to.prepare 40 ns + 4*Ul ) 85ns + 6°Ul | ns
for HS transmission
Ths-PrePARE Tus-prepare + Time to drive HS-0 145ns + 10*UI _ . ns
+ Ths-zero before the Sync sequence
Time to drive flipped differential state max Figure C
Ths-TRAIL after last payload data bit (n*8*Ul, - - ns 1,2
of a HS transmission burst 60 ns + n*4*Ul )
Time to drive LP-11after HS burst
Ths-exit 100 - - ns
T Time to drive LP-00 2T
TAGO after Turnaround Request LPTX
Time-out before new TX side
Tra- 1T - 2*T
TA-SURE starts driving LPTX LPTX
Time to drive LP-00 by new TX
Tracer 5 Tiprx
Tiex Length of any Low-Power state period 50 - - ns
Figures C,
) Ratio of Tipxvaster)/ TLpx(sLAVE) D
Ratio T 2 - 2 -and E
atio Tuex between Master and Slave side $ 3 5
Time that the transmitter shall continue
Tcwk-rost | sending HS clock after the last associated| 60 ns + 52Ul - - ul 3
Data Lane has transitioned to LP mode
TowkprerARE | Toyk.prepare Hime for lead HS-0 drive 300 ns
+TeLkzero period before starting Clock
Time that the HS clock shall be driven
prior to any associated
Teikrre L " 8 - - ul
Data Lane beginning the transition Fiqure D
from LP to HS mode 9
Time to drive LP-00 to prepare
TeLk-PREPARE .p ) P 38 - 95 ns
for HS clock transmission
Time to drive HS differential state
Teik-TRaLL after last payload clock bit 60 - - ns
of a HS transmission burst
T Time from start of Ths.TraL 105 ns + 2
Eor period to start of LP-11 state n*12*Ul
Length of Low-Power TX state period
T - *DSITX - |
LPTX1 in case of using DSI clock DS v
Figure E 4
T Length of Low-Power TX state period 1/fosc ns
P in case of using internal OSC clock
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Notes: 1. Ifa>Db then max (a, b) = a, otherwise max (a, b)=Db
2. Where n = 1 for Forward-direction HS mode.

3. The R61523 operates as specified here although the last part of its internal process is left

uncompleted when Clock Lane enters LP-11. However, it is favorable to have Tcpk_post period
256 UI or longer.

4. The R61523 uses DSI clock from the Host processor if Clock Lane is active, and internal

oscillator clock if Clock Lane is disabled. Here, “fosc” is the frequency of oscillator clock,
typical 14 MHz.

n*DSITX of Ty prx; depends on DSIDIV setting.
5. The R61523 uses the frequency-divided DSI clock from the host processor for TX clock period.

Timing Diagram

Reference Time

- Toerup wa Tuoip ™
“ o501+ -l
Tskew
CLKp
CLKn H 1 U1 N
(1 Data Bit Time = 1U1] o h
Figure A Data to Clock Timing Definition
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Vi, max A

LP Vi

Vik, min

Vi max

Von Vo

VIHHS — r
Vior Vot
Vewmrxioe)

LP Vou

LP Threshold
Region

Vemrxioe) = (VoetVeu) 12 V. v
or Op
Vor w Vou

Vpe Vi

ViLns

HS Ve | HS
Range |Range

Vo max

Vormin

~
HS Differential Signaling

LP Single-ended Signaling

Figure B DSI LP Mode
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000001000000000050000880081000800080 00000

DOp/DON

e
— v,
D1p/Din *— T px— *4Tusrrepare?+ THs.ZERD *4 Thus-svmic >
Disconnect e
Terminator
VIH{min)
VIL(max} . : i
— e
Capture T )
LP-11 LP-01 LP-00 1°" Data Bit HeSKPTY o
+Teor>

+ Tustra— 4 Thsexm =

Note: Tys.sync: Proper match found for Sync sequence in HS stream, the following bits are payload data.

Figure C HS Data Transmission in Bursts

Clock Lane Disconnect
Dp/Dn Terminator
TCLK-M\SS
“ Teikrast L e Teor
VIH{min)}— 1 |
VIL{max)
KOXXODOOOOC X XOXOOOOOCOCOGLT
< ToikrtraL > Thsexir a4 Tipx— PaToereeancdd Toikzero 4 Tokere ™
Data Lane Disconnect T »aT >
Dp/Dn Terminator LPx 5 PREFARE

VIH{min}
ViIL{max}

5 N

™ Ths-skie el

Figure D Switching the Clock Lane between Clock Transmission and LP mode
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| | | | | | |
T T T T T

RX Side Pobeex ot bepx o bepxo 1t Tepxo 1 Tepx | :
| | | | | | |

| | | | |

| | | | | | |

DSIDOP :f : \ : : H—E

| : | ' | I |

| | | | | |

| | | | | | |

DSIDON I I m

| | | | | | |

| | | | | | |

T T T T T

TX Side PRAL DAL DAL O AL TALY :
| | | | | | |

| | | | |

| | | | | | |

DSIDOP :/ : \ : : m

| : i ' i : |

| | | | | | |

| | | | | | |

DSIDON : ! If : \ : : :

I | I I I I I

Figure E DSI LP Mode
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Revision Record

Rev. Date Page No Contents of Modification
0.03 February 27, 2009 First issue
0.04 April 15, 2009 6 VREG changed to VREGH1.
7 Number of VCOM adjustment bits changed from 13 to 12, description of
rewriting data changed, and “Japanese Patent No. 4,226,627” added.
9 VDDTEST1 connected to the internal logic power supply regulator
deleted. (Error correction)
11 VREG changed to VREG1.
13 Description of DSI added in function of DPHYVCC.
15 “step-up circuit 1” and “step-up circuit 2” changed to “step-up circuit.”
17 “on FPC” in function of DPHYGNDDUM]I[1:2] and description of patent
added, and function and condition of unused pin of VPP1 changed.
18-38 Pad coordinates (Rev.0.3) defined.
39 Bump arrangement and alignment mark defined.
40 Recommended resistance and wiring example revised.
47 SP changed to Spa, and TEE changed to TER. (Error correction)
48 “Start of Identification” changed to “Start of Transmission”. (Error
correction)
55,69,73, read_DDB_start (04h) command added.
77
57-58 MCS and Data Type List defined.
67 “*” changed to “0”".
71 The numbers of parameters defined.
72 The numbers of parameters defined, and Test Mode (FFh) command
deleted.
78 “000h” changed to “N/A” (set_scroll_start (37h)).
80-85 Default modes and values of Manufacturer Commands defined.
88-89 read_DDB_start (04h) command added.
91,93,95,9 Command name in note changed. (Error correction)
7,99,101,1
29,131,13
3,134
114 Note added. (Error correction)
121 “(See Appendix)” deleted from title.
125 Table, “Memory Contents vs. Display Color”, entirely changed.
135 Note on dummy read operation, description of test registers added, and
a table of test registers changed.
136 Note on dummy read operation added.
140 Description of dummy read operation added. (Error correction)
143 ULMTWO0/1[5:0] and LLMTWO0/1[5:0] changed to ULMTWO0/1[7:0] and

LLMTWO/1[7:0].
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Rev. Date Page No Contents of Modification

163 “(DDVDHA and DDVDHB)” added in a table, “DCOn,DC1n” changed to
“Normal operation”, and “DCOn x 1/2” changed to “Low-speed operation.”

166 Range of the number of lines set by BP and FP changed, and the
equation of the total of lines set by BP and FP corrected.

167 Settings inhibited. (RTNN[5:0]=6’h10-6’h11)

168 Settings inhibited. (FPn[7:0]=8'h03, and BPn[7:0]=8’h02-8'h03)

171 Settings inhibited. (VEQW/[2:0]=3'h0, and VEM[1:0]=2'h0-2’h2)

172 Setting inhibited. (SPCW[2:0]=3’h0)

173-178  Register names and arrangements changed.

179 Settings changed. (VC2[2:0]=3'h1-3’h5).

180 Settings added. (VRH[4:0]=5’h1C-5'h1F)

181 Title corrected to “WVCOM Setting.”, and the 2 parameters added, and
“0” of the 3™ and 4™ parameters changed to “1”.

184 Title changed from “Power Setting for Normal Mode (D2h)” to “Power
Setting for Normal/Partial Mode (D2h).”

185 DCOx settings newly defined. (PTDC=1)

186 Japanese deleted.

187 “0” of the 2" and 4™ parameters changed to “1”, and description of
NVAD[0] added.

190 “Hi-Z/GND” changed to “Hi-Z/Hi-Z” (C13P/C13M), and “Hi-Z/GND”
changed to “VCI/GND” (C31P/C31M).

198 “(DCDC > DCDC x 0.7)" changed to “VGH > Setting value x 0.7).”

204 “four grayscales” changed to “five grayscales”, and “255” added in

description. (Error correction)

210 Unit of fosc changed from Hz to kHz. (Error correction)

213-214 Line No. corrected.

219 DPHYVCC added in the order of inputting power supply.

220 Register default settings defined.

222-232 "y Correction Function” defined.

233 VCOMH and VCOML numbered.

234 VCOMH and VCOML added.

235 VREG changed to VREGH1.

237 “45-bit” changed to “44-bit”, “13 bits” changed to “12 bits”, and NVM
operating conditions defined.

238 NVM write sequence defined.

239 Note on the relationship between DDVDHA/B and VCL deleted, and note
No. changed.

242 “TEST1” deleted from a figure, “TEST2” and “TEST4” added in the
figure, and connection of VREFC, VDDTEST, TSC, and VPP1 to ground
(GND or AGND) corrected.

244 Table of output voltage range added. (Error correction)

246 Spec for VCOM output delay time and VCOM waveform added, and
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Rev. Date Page No Contents of Modification
some specs of source driver output delay time and test circuits changed.
247 tes, tesf, twds, twdh, and tr/tf changed.
250 tSETUP and tHOLD changed. (Unit: ns)
0.05 June 8, 2009 8 IOVCC voltage range changed, and DPHYVCC voltage range (when DSI
is not used) added.
15 “C32P,C32M” changed to “C23P,C23M.” (Error correction)
39 Chip thickness changed.
160 NL setting range changed.
190 VDDPAD changed to VDD. (Error correction)
237,240, I0OVCC voltage range changed.
243-245,
247
238 Parameters of D1h command corrected, ID2 changed to ID1, ID3
changed to ID2, and AD[0] changed to NVADI[O0]. (Error correction)
248 Specs of 8-bit transfer timing added.
251-252  IOVCC changed to DPHYVCC.
1.00 September 29, 2009 All “Preliminary Specification” changed to “Specification.”
8, 39, 234, “[T.B.D.] deleted.
240
140 “Write #A= “1 “#B= “1 " deleted (error correction).
142 A restriction added.
143 “LNCOM” deleted from and a sentence regarding BLC function added in
the description of BLCM.
149 The table of COEFKn changed and a note added.
154 Note 2 added.
167 The table of RTNn setting changed.
186 The setting of DC30 and DC32 (3'h3) changed.
204 “nine grayscale value” changed to “four grayscale values.”
233 The note changed.
240 The specs for current consumption changed.
241 The specs for DSI current consumption, LCD power supply current, and
average output voltage variance changed.
243 The step-up circuit characteristics defined.
244 The spec of temperature of the clock characteristics changed.
246 The liquid crystal driver output characteristics defined.
247 Min. of twrh changed from 25 to 22.
251 The figure number defined and min. of tCLKP changed from 5.7 to 6.7.
252 The figure numbers defined.
253 Note 5 added.
1.01 December 25, 2009 10,66,94, Setting disabled — Setting inhibited
127,137
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13 External power supply pins, GND, Function: “GND=0V” added.

39 Chip thickness: (T.B.D.) deleted.

69 0Bh, Note: 3 deleted.

85 Note 2 corrected.

91 Bit D7, D1 and DO: Not defined — Reserved

93 Bit DO: definitions of “0” and “1” corrected.

112, 114, Command: 1st parameter, Nth parameter — 1st pixel data, Nth pixel

128 data

119 set_tear_on: 35h, Description: Notes corrected.

122 Note on frame memory corrected.

124 exit_idle_mode: 38h, Description corrected.

127 Description, table: D6/D2 — D2, D5/D1 — D1, D4/D0 — DO

130 set_tear_scanline: Description corrected.

136 Low power mode control: DSTB description corrected.

138 DFM — DFM[1:0]

144 THREWOI[4:0], THREW1[4:0]: grayscale number 63 — 255

145 ULMTWOI[5:0], ULMTW1[5:0] - ULMTWO[7:0], ULMTW1[7:0]
“ULMTWO is enabled when BLCM=0. ULMTW1 is enabled when
BLCM=1." added.

146 LLMTWO[5:0], LLMTW1[5:0] — LLMTWO[7:0], LLMTW1[7:0]
“LLMTWO is enabled when BLCM=0. LLMTW1 is enabled when
BLCM=1." added.

147, 148, Restriction (CGAPW[4:0] > PITCHW[3:0]) added.

202

152 PWMWM, PWMON: Note on PWMWN setting deleted.

153 BDCV[7:0]: BLCON definitions corrected.

158 Title “Panel Control Command” added.

160 NL[7:0]: ...not affected by the number of NL[6:0] — NL[7:0]
SCNJ7:0] table: SCN[6:0] — SCN[7:0]

163 PTS[2*0], PTDC: Table note: CDOh — DCOn

166 Title “Display Mode and Valid Register” added.

171 VEM][1:0]: Restrictions (VCI < VCOMH, GND > VCOML) deleted.

Note on display quality deleted from under the table.

172 Source precharge position — Source precharge period

180 VRH — VRH[4:0]

182 VCM[6:0] description corrected.

187 FTT: when NVM write/erase is finished —» when NVM write and verify is
finished

188 VERIFLGWR description added.

TE output table: VERIFLGER&VERIFLGWR — VERIFLGWR
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Rev. Date Page No Contents of Modification

Table note added.

189 WCDDB=1: Restriction (ID2[15:0]#16’hFFFF) added.
WCDDB=0: Write WCDB=0 — Write WCDDB=0

200 (5) Gamma conversion table: TBL[7:0] - TBLx[7:0]
208 Left/Right interchanging scan (SM=0) added after (1)
209 Left/Right one-side scan(SM=1) added after (2)

219 Under the title: Figure description added.

Figure, 2" pox from bottom: Power on and display on sequencers
operate — Power off and display off sequencers operate

225,226 Note: P_B/P_N — P_B/N_B

226 VO Level: VREG x 100%, 99%, 98%, 69% — VREG1 x 100%, 99%,
98%, 69%

V255 Level: VREG x 2%, 3%, 4%, 33% — VREG1 x 0%, 1%, 2%, 31%

237 Exit Deep Standby Mode Sequence — Deep Standby Mode Off
sequence
238 NVM Write Sequence:

DDB data set (NVM Write Data) rearranged and corrected.
VCOM setting register Set (NVM Write Data) corrected.

Note in the center-bottom deleted.

243 Internal reference voltage, Typ.: 2.50 — 2.53
244 Step-up output voltage, Typ.: 5.6 deleted.
248 MIPI-DBI Type B, 16bit, Write data hold time, Min.: 25 — 20
253 Ratio T px, Note: 5 added.
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