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Preface

About This Data Sheet

This document is to provide a complete data sheet of S6D04HO IC design.

It also provides useful information to those who works on a panel module or a set

IMPORTANT NOTICE

Precautions against Light
The conductivity of a semiconductor is strongly influenced by electro-magnetic radiation

such as visible light, infrared light, ultraviolet light, or gamma radiation. When light is
absorbed, electron-hole pairs are generated raising the conductivity of the material,
eventually altering the electrical characteristics of the IC. Therefore, if the packages that
expose IC’s to external light sources, such as COB, COG, TCP, and COF, are used,
effective means to shield the IC from the light coming in all directions — top, bottom, and
the sides — must be devised. Full observation of the following precautions is strongly
recommended.

1. Make sure that the IC and substrate (board or glass) are protected from a stray light.

2. Always test and inspect products under the environment with no light penetration.
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1.1 Introduction
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1.6 Description of Signal Pads
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. OVERVIEW

1.1. INTRODUCTION

S6D04HO is a single-chip display driver IC for a TFT-LCD panel. S6D04HO0 has source drivers with built-in
memory, gate drivers and power sources. S6D04HO0 can support a TFT-LCD panel up to a resolution of 240-RGB
x 320-dot graphics with 262k color.

1.2. PRODUCT OPTIONS

S6D04H0 may offer more than one option in order to meet customer-specific functions from the customers.

Table 1 describes its functions.

Table 1. List of S6D04HO Options.

Options Remarks

-X01,X02 Reference Design of S6D04HO0
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1.3. FEATURES

S6D04HO0 offers the following key features:

e Single chip TFT-LCD controller and driver with Display RAM.
o Display resolution: 240*RGB(H) *320(V)
o Display data RAM (frame memory): 240 x 320 x 18-bit = 1,382,400 bits
e Output:
— Source output
— Common electrode output
— Gate output
e Display mode (Color mode)
— Full color mode (ldle mode off): 262k-color
— 65k-color
— Reduce color mode (Idle mode on): 8-color
e MPU Interface:
— 3-wire 9-bit data serial interface
— 4-wire 8-bit data serial interface
—8/9/16/ 18bit parallel interface with 80-series MPU
—8/9/ 16/ 18bit parallel interface with 68-series MPU
— 6/ 18bit RGB interface
e VSYNC Interface with 80-series MPU
o Display features
— CABC (MIE2.5G) for saving current consumption
— Partial display mode
— Line inversion for low cross talk
e MIPI DCS support
e MIE (Mobile Image Enhancement) function
— Adaptive luminance/contrast enhancement function
— Reduce the power consumption of backlight
e Onchip
— DC/DC converter
— Adjusted VCOM generation
— Oscillator for display clock generation

— Timing generation
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e Non-Volatile Memory (NVM)
— 7bits for VCOM adjustment
e  Driving Algorithm
— Line inversion, frame inversion
e Supply voltage range
— Analog supply voltage range for VCI to VSSA: 2.4V ~ 3.3V
— 1/0O supply voltage range for VDD3 to VSS: 1.65V ~ 3.3V
e Output voltage levels
— Source output voltage range for GVDD to VSSA: 2.46V to 5V
— Power supply for driver circuit range for AVDD to VSSA: 4.2V to 6.0V
— Max 6.0V Common electrode output voltage range for VCOM
— Positive Gate output voltage range for VGH to VSSA: 8.4V to 16.5V (Note 3)
— Negative Gate output voltage range for VGL to VSSA: -15V to —6.3V (Note 3)
e Lower power consumption, suitable for battery operated systems
e Optimized layout for COG assembly

e Operate temperature range: -40C to +85T

Note.
1. Blank display means: Normal White Display = White, Normal Black Display = Black.
2. AVDD Min: When VCI1 = 2.1V, AVDD Max: When VCI1=3.0V
3. |VGH| & |VGL| Min: When VCI1 = 2.1V, [VGL| Max: When VCI1=3.0V, |[VGH - VGL| Max: 30.0V
4. |VGH| Max should be lower than or equal to 16.5V in normal operating condition,

5. NVM and EEPROM mean MTP (Multi Time Programmabile) in this data sheet.
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1.4. BLOCK DIAGRAM

1.4.1. MODULE LEVEL

Figure 1 shows the block diagram of a mobile display panel module and related interface signals required by set
makers and module makers. Level | interface signals are usually required by a set maker who would then request
the display module such a function, and Level Il interface signals are required by a display module maker for its

own purpose.

Panel
® ® o
- Driver IC 3 .
Gate Source Driver Gate
Power
Power Memory Logic Memory ETC
— - 3
. ¥ v
: : Flexible PCB
: v
HOST Interface |
G === Level | Interface signals
L) Level Il Interface signals

Figurel.Interface Signal Flow of a Mobile Display Panel Module.

There are also Level lll signals which is for the internal use only for the driver IC itself. These signals may not
necessarily be released to the customer since it is designed for a specific manufacturing purpose and are
supposed to be hidden to customers.

This data sheet only provide a guideline to Level | and Il interface signals since some of specifications related to
Level | and Il need a margin on IC side and would not be necessarily the same as the one in Level | and Il
specification even though both uses the same interface signals. This is mainly due to the parasitic and design
requirements within the flexible PCB used by a display module maker. IC specification will offer related

information among Level I/ll on how each interface signals interact each other.
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1.4.2. FUNCTIONAL BLOCK DIAGRAM OF THE IC
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1.5. PAD INFORMATION

1.5.1. CONFIGURATION OF SIGNAL PADS
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Figure3. S6D04H0 PAD Configuration
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1.5.2. BUMP INFORMATION

Table 2. Bump Information

Size
ltem Pad No. Unit
X Y
Chip Size - 15260 720
Input Side 85/72.5/60
Pad Pitch
Output Side 14
_ Input Side 40+2 5642
Bumped Pad Top Size pm
Output Side 1442 10442
Height In Wafer 15+3
Bumped Pad Height Tolerance In Chip Under 2
Dimple Height Under 2
Chip Thickness - 300+10
Note.
1. Scribe lane 80um included in this die size
2. Wafer thickness can be varied with the customer's needs.
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1.5.3. BUMP DIMENSION

C
OUTPUT PAD
Symbol Typical Unit
A 104
B 14
m
C 14 H
in D 31
B
INPUT PAD
G
Symbol Typical Unit )
E 56
F 40 E
pm
G 85/72.5/60

Figure4. Bump Dimension
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1.5.4. ALIGN KEY

LEFT COG ALIGN RIGHT COG ALIGN
KEY KEY
110 um d g 110 um |
1 A4y ¢ 10um 20um % 1oum
PO ”Ij 30um . il
% 3
110 um 30um M0 um 30 um
X | X f
- EEEEEE &
30um 30um
! (-7480.260) 4 10um I (+7480.2R0) . 1 10um
10um 30um 30um  30um 10um 10um 3um 3I0um  3I0um 10um

Figure5. COG Align Key Configuration and Coordinate

Without Scribe Lane

Input Pad

[ ] chipArea
COG Align
Kev

Figure6. COG Align Key Arrangement Layout
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1.6. DESCRIPTION OF SIGNAL PADS

1.6.1. POWER SUPPLY PINS

Table 3. Power Supply Pins

Symbol Name Description
VDD3 I/0 voltage Low voltage power supply for interface logic circuits (1.65 ~ 3.3 V)
Power supply for LED driver interface. (1.65 ~ 3.3 V)
VDD3_P LED driver Power
If LED driver is not used, fix this pin at VSS.
VCI Analog Power High voltage power supply for analog circuit blocks (2.4 ~ 3.3 V)
Regulated Low voltage level for interface circuits
VDD Regulated Voltage | Connect a capacitor for stabilization.
Don’t apply any external power to this pad
VSS3 I/O Ground System ground level for I/O circuits.
VSS Logic Ground System ground level for logic blocks
System ground level for analog circuit blocks
VSSA Analog Ground
Connect to VSS on the FPC to prevent noise.
System ground level for analog circuit blocks
VSSC Analog Ground

Connect to VSS on the FPC to prevent noise

ELECTRONICS
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1.6.2. INTERFACE LOGIC PINS

Table 4. Interface Logic Pins

Symbol 1/0 Description
Selects the MPU interface mode
IM3 | IM2 | IM1 | IMO Interface mode Data pad
0 0 0 0 | 80 MCU 8-bit Parallel I/'F DB[7:0]
0 0 0 1 | 80 MCU 16-bit Parallel I/F DB[15:0]
0 0 1 0 | 80 MCU 9-bit Parallel I/F DB[8:0]
0 0 1 1 | 80 MCU 18-bit Parallel I/F DB[17:0]
0 1 0 1 | 3-wire 9-bit data Serial interface | SDA : In/Out
0 1 1 0 | 4-wire 8-bit data Serial interface | SDA : In/Out
IM[3:0] | 1 0 0 0 | 68 MCU 8-bit Parallel I/'F DB[7:0]
1 0 0 1 | 68 MCU 16-bit Parallel I/F DB[15:0]
1 0 1 0 | 68 MCU 9-bit Parallel I/F DB[8:0]
1 0 1 1 | 68 MCU 18-bit Parallel I/F DB[17:0]
1 1 0 1 | 3-wire 9-bit data Serial interface SDl:in
SDO : Out
1 1 1 0 | 4-wire 8-bit data Serial interface Il SPlin/
SDO : Out
MPU Parallel interface bus and serial interface select
* : Fix this pin at VDD3 or VSS.
RESX | This signal will reset the device and must be applied to properly initialize the chip.
Signal is active low.
EXTC | | Select to access Level2 command (“Low” : Leve1 only, “High” : Level1 and Level2”)
Chip select input pin (“Low” enable).
CSX I | This pin can be permanently fixed “Low” in MPU interface mode only.
* note1,2
This pin is used to select “Data or Command” in the parallel interface or 4-wire 8-bit
serial data interface.
DCX (SCL) | When DCX ='1’, data is selected.
When DCX ="0’, command is selected.
This pin is used serial interface clock in 3-wire 9-bit serial data interface.
If not used, this pin should be connected to VDD3 or VSS.
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Symbol 1/0 Description
This pin is used to “Read Clock” in 80-series parallel interface.
RDX (E) I | This pin is used to “Read / Write Clock” in 68-series parallel interface.
If not used, this pin should be connected to VDD3 or VSS.
This pin is used to “Write Clock” in 80-series parallel interface.
This pin is used to select “Read / Write Operation” in 68-series parallel interface.
WRX (RWX) I
This pin is used serial interface clock in 4-wire 8-bit serial data interface.
If not used, this pin should be connected to VDD3 or VSS.
When RGB I/F, DB[17:0] are used to RGB interface data bus.
DB[17:0] I/O | When MPU I/F, DB[17:0] are used to MPU parallel interface data bus.
If not used, fix this pin at VDD3 or VSS.
When IM[3] : Low, Serial in/out signal.
When IM[3] : High, Serial input signal.
SDI/ SDA I/1O J 9
The data is applied on the rising edge of the SCL signal.
If not used, fix this pin at VDD3 or VSS.
Serial output signal.
SDO O | The data is outputted on the falling edge of the SCL signal.
If not used, open this pin
Tearing effect output pin to synchronize MPU to frame writing, activated by S/W
TE O | command. When this pin is not activated, this pin is low.
If not used, open this pin.
Pixel clock signal in RGB I/F mode.
DOTCLK I
If not used, fix this pin at VDD3 or VSS.
Vertical sync. Signal in RGB I/F mode.
VSYNC I
If not used, fix this pin at VDD3 or VSS.
Horizontal sync. Signal in RGB I/F mode.
HSYNC I
If not used, fix this pin at VDD3 or VSS.
ENABLE I Data enable signal in RGB I/F mode. If not used, fix this pin at VDD3 or VSS.

Note.

1. If CSXis connected to VSS in Parallel interface mode, there will be no abnormal visible effect to the display module.

Also there will be no restriction on using the Parallel Read/Write protocols, Power On/Off Sequences or other functions.

Furthermore there will be no influence to the Power Consumption of the display module.

2. When CSX="1’, there is no influence to the parallel and serial interface.

ELECTRONICS
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1.6.3. DRIVER INPUT / OUTPUT PINS

Table 5. Driver Input / Output Pins

Symbol I/0 Description
S11to0 S720 O | Source driver output pads.
G1 to G320 O | Gate driver output pads
An internal reference voltage generated between VCI and VSSA.
vent © Reference input voltage for 1st and 3rd step up circuit.
Output voltage of 1st step up circuit (2 x VCI1). Input voltage to 2nd step up circuit.
AVDD O | Generated power output pad for source driver block. Connect this pad to the capacitor
for stabilization.
VGH o Positive power output of the 2nd step up circuit. Connect a capacitor for stabilization.
Gate “ON” level voltage.
Negative power output of the 2nd step up circuit. Connect a capacitor for stabilization.
VGL O | To protect IC against Latch up, connect the cathode of the schottky diode to the VSS
pad. And the anode of the schottky diode to the VGL pad. Refer to application circuit.
veL o Power supply for generating VCOM low level. 3rd step up circuit output voltage.
Connect a capacitor for stabilization.
C11P, C11M _ _ _
C12P. C12M — | Connect the charge-pumping capacitor for generating AVDD level.
C21P, C21M
C22P. C22M — | Connect the charge-pumping capacitor for generating VGH, VGL level.
C31P, C31M — | Connect the charge-pumping capacitor for generating VCL level.
GVDD o High reference voltage for grayscale voltage generator.
Internal register can be used to adjust the voltage.
VGS . Low reference voltage for grayscale voltage generator.
Connect an external resistor or to system ground.
Power supply pad for the TFT- display counter electrode.
VCOM O | Charge recycling method is used with VCI and VSSA voltage.
Connect this pad to the TFT-display counter electrode.
BC o Output pin for PWM(Pulse Width Modulation) signal of LED driving.
If not used, open this pad.
BC_CTRL o Output pin for enabling LED driving.
If not used, open this pad.

ELECTRONICS
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1.6.4. TEST PINS
Table 6. Test Pins

Symbol 1/0 Description
Input pads used only for test purpose at IC-side.
TREGB I Y
During normal operation, connect this pad to VSS.
Contact resistance measurement pad. In normal operation, leave this unconnected.
DUMMYR1
I | These pads are at VSS level. When measuring an ohmic resistance of the contact,
DUMMYR2
do not apply any power.
Input pads used only for test purpose at IC-side.
TMODE][3:0] -
During normal operation, leave these pads open.
Input pads used only for test purpose at IC-side.
TMUX[2:0] -
During normal operation, leave these pads open.
Input pads used only for test purpose at IC-side.
EXCLK - Y
During normal operation, leave these pads open.
DB18_DUMMY
Input pads used only for test purpose at IC-side.
- During normal operation, leave these pads open.
DB23_DUMMY
Input pads used only for test purpose at IC-side.
VCIR_EXIN -
During normal operation, leave these pads open.
Input pads used only for test purpose at IC-side.
VGH_DUMMY -
During normal operation, leave these pads open.
Input pads used only for test purpose at IC-side.
VGL_DUMMY -
During normal operation, leave these pads open.
DUMMY — | Dummy pin. Leave these pads open.

ELECTRONICS
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CHAPTER 2

ELECTRICAL
SPECIFICATION

2.1 Absolute Maximum Ratings
2.2 DC Electrical Characteristics

2.3 AC Characteristics
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m ELECTRICAL SPECIFICATIONS

2.1. ABSOLUTE MAXIMUM RATINGS

Table 7. Absolute Maximum Ratings

Iltem Symbol Rating Unit

Supply voltage for logic block VDD - VSS -0.3t0 +3.3 V
Supply voltage for I/O block VDD3 - VSS -0.3t0+5.0

Supply voltage for step-up circuit VCI - VSS -0.3t0 +5.0 Vv

AVDD - VSS -0.3to +6.5 \Y%

VGH - VSS -0.3to +22.0 \Y%

LCD Supply Voltage range VSS - VGL -0.3t0 +22.0 \%

VSS - VCL -0.3t0 +5.0 \Y

| VGH - VGL | —-0.3 to +33 \

Input Voltage range Vin —0.3 to VDD3+0.5 V

Operating temperature Topr —40 to +85 °C

Storage temperature Tstg -55to +110 °C

Note.

1. The absolute maximum rating is the limit value. When the IC is exposed to the operating environment beyond this range,

the IC does not assure normal operations and may be damaged permanently, not be able to be recovered.

2. The operating temperature is the range of device-operating temperature. They do not guarantee chip performance.

CAUTION

Stresses above these absolute maximum ratings may cause permanent damage. These are stress ratings only

and functional operation at these conditions is not implied. Exposure to maximum rating conditions for extended

periods may reduce device reliability.

ELECTRONICS
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2.2. DC ELECTRICAL CHARACTERISTICS

Table 8. DC Electrical Characteristics

ELECTRONICS

Iltem Symbol Condition Min | Typ | Max | Unit | Applicable Pin
Power voltage(1) VDD3 1.65 1.8 3.3 \% VDD3
Power voltage(2) VCI 24 - 3.3 \Y% VCI

AVDD 4.2 5.0 6.0 \Y, AVDD
VGH 8.4 16.5 V VGH
VGL -15 -6.3 \Y, VGL
LCD driving voltage VGH-VGL 30.0 \Y, VGH, VGL
VCL -3 -2.1 V VCL
VCI-VCL 6.0 \Y, VCI, VCL
GvDD 246 | 4.5 5.0 \Y, GVDD
High Level Input 0.7v
VIH VDD3 \ All input pins
Voltage DD3
Low Level Input 0.3V
VIL 0.0 \% All input pins
Voltage DD3
High Level Output 0.8v
VOH IOH =-0.5mA vDD3 | V DB[17:0], TE
Voltage DD3
Low Level Output 0.2v
VOL IOH = +0.5mA 0.0 \Y, DB[17:0], TE
Voltage DD3
GND < VIN < CSX,RDX,WRX,
Input Current ILI1 -1.0 1.0 uA
VDD3 DB[17:0],& RESX
Output voltage AVDD-0.8 = Vso - - +55
deviation VSS+0.8
AVo - - +25 | mV S[1:720]
(Mean value) <Vso <AVDD-0.8
AVDD=5.0V,GVDD=4.5V Vso < VSS+0.8 — _ +55
IDDg,_VDD3 VCI=2.8V - - 25 uA VSS
Sleep In Current VDD3=1.8V
IDDg,_VCI Ta=25C - - 5 uA VSS
30fps memory access
IDDops_
(VCI=2.8v,VDD3=1.8v - *1.8 mA
Operating Current 1 VDD3
Load=100pf. Ta=25T)
IDDops_VCI | 30fps memory access - 8.8 mA
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Iltem Symbol Condition Min | Typ | Max | Unit | Applicable Pin

(VCI=2.8v,VDD3=1.8v
Load=100pf. Ta=25C)

Memory Not Access

IDDop,_
(VCI=2.8v,VDD3=1.8v - *500 | uA

VDD3
Load=100pf. Ta=25T)

Operating Current 2
Memory Not Access

IDDopz_VCI | (VCI=2.8v,VDD3=1.8v - 88 | mA
Load=100pf. Ta=25T)
Frame freq. = 60 Hz

Internal Oscillator Displav line = 320 8.55 9.45
Fosc1 ISpiay line = 9 MHz | *(Ta= All Temp)
frequency Ta=25C (8.1) (9.9)
AVDD ILOAD =4 mA 90 95 - %
Step-up output VGH ILOAD = 0.1 mA 90 95 - %
efficiency VGL ILOAD = 0.1 mA 90 95 - %
VCL ILOAD = 0.3 mA 90 95 - %
LCD Gate driver Ronvgh - - 7 k&
VGH = 8.4V
output -
Ronvgl VGL = 6.3V - - 7 kQ
On resistance
LCD source driver Ronp - - 30 kS
AVDD = 5.0V
output
_ Ronn VSSA =0V - - 30 k&
On resistance
LCD Binary driver Ronpb - - 300 kS
GVDD = 4.5V
Output
Ronnb VSSA =0V - - 300 kQ
On resistance
Note.
DC Electrical Characteristics(Total): -40C to +85C
Fosc: 25T

Ivdd: 25C (no load), 25 C(EDS 100pF load)
* : Don’t applied to MIE function
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2.3. AC CHARACTERISTEICS

2.3.1. 80-SERIES 8/ 9/ 16/ 18 BIT PARALLEL INTERFACE

o
DCX >li ta 7§<
h
1‘:-h-mis-o------iast(m t80 > fchwgo
csx ﬁ tcs80 /4—
tdsfs0
twcso .
X twrigo twrhgo 'i
) )
WRX N / S{
Write tdstso tdntso
D[17:0] >§:
trcd80fkrcsfmso taht8o
¢ trc80trcfmso
e trdisotrdifmso | trdh8okrdhfm8o >
RDX 7
N i N
Read todhso R
D[17:0] ¥ -
jratBOtraﬁmSJ
Figure7. 80-Series Parallel Interface
Table 9. AC Characteristics of 80-Series Parallel Interface
Signal Parameter Symbol | Min | Max | Unit Description
DCX setup time tast80 0 - ns
DCX
DCX hold time taht80 10 - ns
CSX “H” pulse width tchw80 0 - ns
Chip select setup time(write) tcs80 15 - ns
CSX Chip select setup time (Read ID) trcs80 45 - ns
Chip select setup time (Read FM) trcsfm80 | 355 - ns
Chip select wait time(write/read) tcsf80 10 - ns
Write cycle twc80 66 - ns
WRX Control pulse H duration twrh80 15 - ns
Control pulse L duration twrl80 15 - ns
RDX(ID) Read cycle trc80 160 - ns When read
Control pulse H duration trdh80 90 - ns ID data
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Signal Parameter Symbol | Min | Max | Unit Description
Control pulse L duration trdI80 45 - ns
Read cycle trcfm80 | 450 - ns When read
RDX(FM) Control pulse H duration trdhfm80 | 90 - ns from frame
Control pulse L duration trdifm80 | 355 - ns memory
Write data setup time tdst80 10 - ns
For maximum
Write data hold time tdht80 10 - ns
CL=30pF
D[18:0] Read access time trat80 - 40 ns o
For minimum
Read access time (FM) tratfm80 - 340 ns
CL=8pF
Read output disable time todh80 20 80 ns
Note.
Ta=-40 ~+85 C, VDD3=1.65V~3.3V, VCI=2.4V~3.3V, VSS=0V
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2.3.2. 68-SERIES 8/ 9/ 16/ 18 BIT PARALLEL INTERFACE

DCX
tast68 tahtes
tchwes o dchwes____
tcs6s R K
csXx
WRX n ! e
(RO twces / tcsmg tosfes »
) twrhes 3 twries R g
Writ RDX - 3 e
tdstes tdhtes
D[17:0] >%
WRX 4 \
(RWX) tres68/tresfmes > e
X trce8/trcfm 68 i
Read ) trdhestrdhfmes N trdies/trdifmes
RDX
o (E) u N r
trat 68/ tratfm 68 ' todn 68
D[17:0] —
I !
Figure8. 68-Series Parallel Interface
Table 10. AC Characteristics of 68-Series Parallel Interface
Signal Parameter Symbol | Min | Max | Unit Description
DCX setup time tast68 0 - ns
DCX
DCX hold time taht68 10 - ns
CSX “H” pulse width tchw68 0 - ns
Chip select setup time(write) tcs68 15 - ns
CSX Chip select setup time (Read ID) trcs68 45 - ns
Chip select setup time (Read FM) trcsfm68 | 355 - ns
Chip select wait time(write/read) tcsf68 10 - ns
Write cycle twc68 66 - ns
WRX Control pulse H duration twrh68 15 - ns
Control pulse L duration twrl68 15 - ns
RDX(ID) Read cycle trc68 160 - ns When read
Control pulse H duration trdh68 90 - ns ID data
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Signal Parameter Symbol | Min | Max | Unit Description
Control pulse L duration trdl68 45 - ns
Read cycle trcfm68 | 450 - ns When read
RDX(FM) Control pulse H duration trdhfm68 | 355 - ns from frame
Control pulse L duration trdifm68 | 90 - ns memory
Write data setup time tdst68 10 - ns
For maximum
Write data hold time tdht68 10 - ns
CL=30pF
DBJ[23:0] Read access time trat68 - 40 ns o
For minimum
Read access time (FM) tratfm68 - 340 ns
CL=8pF
Read output disable time todh68 20 80 ns
Note.
Ta=-40 ~+85 C, VDD3=1.65V~3.3V, VCI=2.4V~3.3V, VSS=0V
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2.3.3. 3-WIRE 9-BIT SERIAL INTERFACE

tchw3

tcss3 R

3 L
csX

< tscycw.

tslw3 / tsir3

SCL
b
tf

tshw3 / tshr3

tocss |
SDI
(Host)
< toh3
SDO Hi-Z i e
(Driver) A
Figure9. 3-Wire 9-Bit Serial Interface
Table 11. AC Characteristics of 3-Wire 9-Bit Serial Interface
Parameter Symbol Conditions Min | Max Unit

Serial Clock Cycle(Write) tscycw3 SCL 100 - ns
SCL "H” pulse width(Write) tshw3 SCL 35 - ns
SCL"L” pulse width(Write) tslw3 SCL 35 - ns
Data setup time(Write) tsds3 SDA 30 - ns
Data hold time(Write) tsdh3 SDA 30 - ns
Serial Clock Cycle(Read) tscycr3 SCL 150 - ns
SCL "H” pulse width(Read) tshr3 SCL 60 - ns
SCL"L” pulse width(Read) tsir3 SCL 60 - ns
Access time tacc3 SDO (Note2) 10 50 ns
Output disable time toh3 SDO (Note2) 15 50 ns
CSX “H” pulse width tchw3 CsX 40 - ns
CSX_SCL fime tcssw3 CSX(Write) 60 - ns

tcshw3 CSX(Write) 65 - ns

Note.
1.Ta=-40~+85 C, VDD3=1.65V~3.3V, VCI=2.4V~3.3V, VSS=0V
2. For maximum CL = 30 pF, for minimum CL = 8 pF
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2.3.4. 4-WIRE 8-BIT SERIAL INTERFACE

cSX tcss4 tcshd

Jr
15
:i
]
]
]
]
]
]
°

y w

¥

1

tscycw&/gscycrd

»le

tslw4 | tsird

54
SCL %
tf tshw4 / tshr4
«—

tr

_’ jl—————
tsds4 tsdh4
SDI >¥
(Host)
tdesa 3 tdcha

DCX

tacc4 tohd
SDO Hi-Z kN
(Driver) >

Yy

FigurelO. 4-Wire 8-Bit Serial Interface

Table 12. AC Characteristics of 4-Wire 8-Bit Serial Interface

Parameter Symbol Conditions Min | Max Unit
Serial Clock Cycle(Write) tscycw4 SCL 100 - ns
SCL "H” pulse width(Write) tshw4 SCL 35 - ns
SCL "L” pulse width(Write) tslw4 SCL 35 - ns
Data setup time(Write) tsds4 SDA 30 - ns
Data hold time(Write) tsdh4 SDA 30 - ns
DCX setup time tdcs4 DCX 30 - ns
DCX hold time tdch4 DCX 30 - ns
Serial Clock Cycle(Read) tscycrd SCL 150 - ns
SCL "H” pulse width(Read) tshrd SCL 60 - ns
SCL "L” pulse width(Read) tsir4 SCL 60 - ns
Access time tacc4 SDO (Note2) 10 50 ns
Output disable time toh4 SDO (Note2) 15 50 ns
CSX “H” pulse width tchw4 CSX 40 - ns
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Parameter Symbol Conditions Min | Max Unit

tcssw4 CSX 60 - ns
tcshw4 CSX 65 — ns

CSX-SCL time(Write)

Note.
1. Ta=-40~+85 T, VDD3=1.65V~3.3V, VCI=2.4V~3.3V, VSS=0V
2. Note2. For maximum CL = 30 pF, for minimum CL = 8 pF
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2.3.5. RGB INTERFACE CHARACTERISTICS

3 tDCYC >
DOTCLK \

__W\\ DR

AVAI 7
tSYNCS
VSYNC
HSYNC
tENS tENH
ENABLE
tDS tDH

b8 (PD) INPUT |DATA /<;>X< INPUT DATA )xéj;/

Figurell. RGB Interface

Table 13. RGB Interface AC Characteristics
(Ta=-40 ~+85 C, VDD3=1.65V~3.3V, VCI=2.4V~3.3V)

Parameter Description Min | Max Unit
tDCYC DOTCLK period 100 - ns
tDWL DOTCLK pulse width low 50 - ns
tDWH DOTCLK pulse width high 50 - ns
tDR / tDF DOTCLK rising / falling time - 20 ns
tSYNCS VSYNC, HSYNC setup 30 - ns
tENS ENABLE setup 50 - ns
tENH ENABLE hold 50 - ns
tDS Input Data setup 50 - ns
tDH Input Data hold 50 - ns

Note.
1. VSYNC Low Pulse Width 21H
2. HSYNC Low Pulse Width 2 1 DOTCLK
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tr tf

70% 70%

30% 30%

Figurel2. Rising and Falling
Note.

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

70%
RDX / SCL 30% /
N
DB[17:0]/ SDO 100 %
(Pulled up ) %

le—trat/—tratim/tace—p 0 %

100%
DB[17:0]/SDO 80%
(Pulled down ) 0%

< todh/toh

Measurement circuit pulled down Measurement circuit pulled up
VDD3
3 kohm

DB[17:0]/ SDO

Measurement point
pulled down i

DB[17:0]/ SDO -
led 4 External Components
3 kohm 8 pF pulled up o for test Condition

Measurement point

External Components
L for test Condition  L--

Figurel3. Minimum Measurement Condition
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70%Y
RDX / SCL TSO% /
» <«—todh / toh
DB[17:0]/ SDO \
(Pulled up ) %
0%
100 %
DB[17:0]/ SDO 80%
(Pulled down )

Measurement circuit pulled down Measurement circuit pulled up
VDD3
3 kohm

DB[17:0]/ SDO

Measurement point

pull down
DBI[17:01/ SDO “**~5{ External Components
Measurement point 3 kohm 30 pF pull up P >
b _1¥
External Components i 1 30 pF
f Condii -
Figurel4. Maximum Measurement Condition
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2.3.7. RESET TIMING

Shorter
than 5us

tRW

RESX

tRT
>

Display Status Normal operation >< Resetting >< (Deflglljllta‘il’c::r‘ol:]?\;e?'2$et)

Figurels. Reset Timing

Table 14. Reset Input Timing

Signal Symbol Parameter Min Max Unit
tRW Reset pulse duration 10 - us
RESX - 5 (note 5) ms
tRT Reset cancel
- 120 (note 6, 7) ms

Note.
1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from EEPROM to
registers. This loading is done every time when there is HW reset cancel time (tRT) within 5ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below: -

Table 15. Reset Operation According to Resx Pulse Width

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset

Between 5us and 10us Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time
is 120ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In mode.) and then return

to Default condition for Hardware Reset.

‘ 10us

Reset is accepted

U Il Less than 20ns width positive spike will be rejected.

s

Figurel6. Spike Rejection
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4. Spike Rejection also applies during a valid reset pulse as shown below:

5. When Reset applied during Sleep In Mode.

6. When Reset applied during Sleep Out Mode.

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

for 120msec.
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CHAPTER 3

INTERFACE

3.1
3.2
3.3
3.4
3.5

MPU Interface
Interface Description
Display Data Format
RGB Interface
VSYNC Interface
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INTERFACE

3.1. MPU INTERFACE

3.1.1. INTERFACE TYPE SELECTION

Selection of given interfaces are set by IM[3], IM[2], IM[1], and IM[Q] pins as shown below.

Table 16. Interface Type Selection
IM[3] | IM[2] | IM[1] | IM[O] Interface Description

0 0 0 0 80-series 8bit parallel I/F 8bit read display data and 8bit read parameter
0 0 0 1 80-series 16bit parallel I/F 16bit read display data and 8bit read parameter
0 0 1 0 80-series 9bit parallel I/F 9bit read display data and 8bit read parameter
0 0 1 1 80-series 18bit parallel I/F 18bit read display data and 8bit read parameter
0 1 0 1 3-wire 9bit serial I/F | 8bit command and 8 / 24 / 32bit parameter

0 1 1 0 4-wire 8bit serial I/F | 8bit command and 8 / 24 / 32bit parameter

1 0 0 0 68-series 8bit parallel I/F 8bit read display data and 8bit read parameter
1 0 0 1 68-series 16bit parallel I/F 16bit read display data and 8bit read parameter
1 0 1 0 68-series 9bit parallel I/F 9bit read display data and 8bit read parameter
1 0 1 1 68-series 18bit parallel I/F 18bit read display data and 8bit read parameter
1 1 0 1 3-wire 9bit serial I/F Il 8bit command and 8 / 24 / 32bit parameter

1 1 1 0 4-wire 8bit serial I/F 1l 8bit command and 8 / 24 / 32bit parameter

ELECTRONICS
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3.1.2. PIN DESCRIPTION

MPU interface is changed according to the bus width used. The pin assignment is listed in the table below.

3.1.2.1. 3-Wire 9-bit serial interface I

Pin Name Description
CSX Chip select signal
Clock for serial interface
DCX (SCL)
During write mode, the data is latched on the rising edge of DCX (SCL) signal.
SDA Serial input/output data
DB[17:0] Display Data of RGB Interface

3.1.2.2. 4-Wire 8-bit serial interface I

Pin Name Description
CSX Chip select signal
DeX Data is regard as a command when DCX is low.
Data is regard as a parameter or a display data when DCX is high.
WRX (SCL) Clock for serial interface
During write mode, the data is latched on the rising edge of WRX signal.
SDA Serial input/output data
DB[17:0] Display Data of RGB Interface

3.1.2.3. 3-Wire 9-bit serial interface 11

Pin Name Description
CSX Chip select signal
Clock for serial interface
DCX (SCL)
During write mode, the data is latched on the rising edge of DCX (SCL) signal.
SDA Serial input data
SDO Serial output data
DB[17:0] Display Data of RGB Interface

ELECTRONICS
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3.1.2.4. 4-Wire 8-bit serial interface 11

Pin Name Description
CSX Chip select signal
Data is regard as a command when DCX is low.
pex Data is regard as a parameter or a display data when DCX is high.
WRX (SCL) Clock for serial interface
During write mode, the data is latched on the rising edge of WRX signal.
SDI/ SDA Serial input data
SDO Serial output data
DB[17:0] Display Data of RGB Interface

3.1.2.5. 80-Series parallel interface

Pin Name Description
CSX Chip select signal
Data bus is regard as a command when DCX is low.
pex Data bus is regard as a parameter or a display data when DCX is high.
RDX (E) Clock for read operation. When RDX is low, the data bus held on output state.
WRX (RWX) Clock for write operation. The data is latched on the rising edge of WRX.
Data bus
Interface DB Pins
8-bit Parallel Interface DB17-DB8 : unused, DB7-DBO : 8-bit data
DB[17:0] 16-bit Parallel Interface DB17-DB16 : unused, DB15-DBO : 16-bit data
9-bit Parallel Interface DB17-DB9 : unused, DB8-DBO : 9-bit data
18-bit Parallel Interface DB17-DBO : 18-bit data

If not used, fix this pin to VSS.
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3.1.2.6. 68-Series parallel interface

Pin Name Description
CSX Chip select signal
Data bus is regard as a command when DCX is low.
pex Data bus is regard as a parameter or a display data when DCX is high.
RDX (E) Clock for read / write operation
WRX (RWX) Read / write selection signal (Read: High / Write: Low)
Data bus
Interface DB Pins
8-bit Parallel Interface DB17-DB8: unused, DB7-DBO : 8-bit data
DB[17:0] 16-bit Parallel Interface DB17-DB16: unused, DB15-DBO : 16-bit data
9-bit Parallel Interface DB17-DB9: unused, DB8-DBO : 9-bit data
18-bit Parallel Interface DB17-DBO0: 18-bit data

If not used, fix this pin to VSS.
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3.1.3. INPUT / OUTPUT PIN ASSIGNMENT

The block diagrams for MPU interface are illustrated below.

3.1.3.1. 3-Wire 9-bit serial interface I

MPU Display Module
I/ F Block < TE Common Block
IM [3:0
[3:0] >
RESX
-
csX
-
Seriall / F Block
SDO
- SDA - SDA
DCX
= SCL
Parallel! /F Block
DCX
DB 17 DB 17
DB 16 | DB 16
DB 15 DB 15
DB 14 | DB 14
DB 13 (DB 13
DB 12 | DB 12
DB 11 »|DB 11
DB 10 »|DB 10
DB 9 | DB 9
DE & > DB 8
DB 7 »| DB 7
DB 6 »| DB 6
DB 5 »| DB 5
DB 4 »| DB 4
DB 3 p| DB 3
DB 2 | DB 2
DB 1 | DB 1
DB 0 P DB 0
Figurel?. 3-Wire 9-Bit Serial Interface I (RGB 18-Bit I/F)
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3.1.3.2. 4-Wire 8-bit serial interface I

MPU Display Module
I/ F Block g TE Common Block
IM[3:0
[3:0] >
RESX
>
CSX
>
Serial | / F Block
SDO
- SDA N
»-| DCX
»- SCL
Parallel | /F Block
DCX
WRX
DB 17 | DB 17
DB 16 (DB 16
DB 15 »|DB 15
DB 14 (DB 14
DB 13 » DB 13
DB 12 »| DB 12
DB 11 | DB 11
LE 0 » DB 10
DB 9 »| DB 9
DE 8 »| DB 8
DE 7 | DB 7
L8 § »| DB 6
DB 5 | DB 5
DB 4 »| DB 4
DB 3 »| DB 3
DB 2 | DB 2
DB 1 | DB 1
DB 0 »| DB 0
Figurel8. 4-Wire 8-Bit Serial Interface I (RGB 18-Bit I/F)
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3.1.3.3. 3-Wire 9-bit serial interface II

MPU Display Module
I/FBlock | TE Common Block
IM [3:0
[3:0] >
RESX
>
csx
>
Serial | / F Block
- Sbo SDO
sDI .
DCX
> ScL

Parallel | /F Block

DCX

DB 17 | DB 17
DB 16 | DB 16
DB 15 »|DB 15
DB 14 | DB 14
DB 11 (DB 11
DB 10 » (DB 10
DB 9 | DB 9
DB § »| DB 8
DB 7 | DB 7
DB 6 | DB 6
DB 5 | DB 5
DB 4 | DB 4
DB 3 | DB 3
DB 2 | DB 2
DB 1 »| DB 1
DB 0 »| DB 0

Figurel9. 3-Wire 9-Bit Serial Interface IT (RGB 18-Bit I/F)
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3.1.3.4. 4-Wire 8-bit serial interface 11

MPU Display Module
I/ F Block - TE Common Block
IM[3:0
[3:0] >
RESX
>
csX
>
Serial | / F Block
- SDO SDo
SDI > SDI
| DCX
» SCL
Parallel 1 /F Block
DCX
WRX
DB 17 DB 17
DB 16 DB 16
DB 15 p|DB 15
DB 14 (DB 14
DB 12 p (DB 13
DB 12 » | DB 12
DB 11 | DB 11
DB 10 » (DB 10
DE 9 »| DB 9
DB § »| DB 8
DB 7 p| DB 7
DE 6 »| DB 6
DB 5 »| DB 5
L34 | DB 4
DB 3 | DB 3
DB 2 | DB 2
DB 1 »| DB 1
DB 0 »| DB 0
Figure20. 4-Wire 8-Bit Serial Interface II (RGB 18-Bit I/F)
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3.1.3.5. 80-Series parallel interface

MPU Display Module
I/ F Block g TE Common Block

IM[3:0] >

RESX >

CSX >

Serial | / FBlock
Parallel I /F Block

DCX p| DCX

WRX » WRX

RDX »| RDX
DB 17 (DB 17
DB 16 | DB 16
DB 15 DB 15
DB 14 » DB 14
DB 13 »(DB 13
DB 12 p|DB 12
DB 11 P DB 11
DB_10 DB 10

DB 9 | DB 9

DB 8 | DB 8

DB 7 | DB 7

DB 6 | DB 6

DB 5 »| DB 5

DB 4 | DB 4

DB 2 P| DB 2

DB 1 | DB 1

DB 0 »| DB 0

Figure21. 80-Series Parallel Interface
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3.1.3.6. 68-Series parallel interface

MPU Display Module
I/ F Block g TE Common Block
IM[3:0] >
RESX >
CSsX >
Seriall / F Block
Parallel | /F Block
DCX p| DCX
RWX | WRX(RWX)
E p| RDX(E)

gg 1; (DB 17

| DB 16

DB 15 »|DB 15

DB 14 » DB 14

DB 12 » DB 12

DB 11 | DB 11

DB 10 » (DB 10

DB 9 | DB 9

DB 8 »| DB 8

DB 7 »| DB 7

DB 6 »| DB 6

DB 5 | DB 5

DB 4 | DB 4

DB 2 | DB 2

DE 1 | DB 1

DB 0 »| DB 0

Figure22. 68-Series Parallel Interface
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3.1.4. 3-WIRE 9-BIT SERIAL INTERFACE
This serial interface is 3-wire 9-bit bi-directional interface for communication between the micro controller and the
LCD driver IC. CSX, SCL (DCX), SDA and SDO are used for interface with MPU only, so it can be stopped when

no communication is necessary.

3.1.4.1. 3-Wire 9-bit data serial interface write mode

&0 ™ O D 000 ™

cse ] [ ] [ ] [
[ T UL LA AL FLALAFLALALLALE
SDA  —————\A0£C7XCEXCEXCAXCaXCRXCTXCO——( A0 KP7XPEXPEXPAXPEXP2XP1XPO A0 fC7 @@@@@@@
» command - > Parameter -
/ data
S: Start
P: Stop

CSB can be “H” between parameter/command and |

TB: Transfer Byte parameter/command SCL and SDI during CSB="H" is invalid

( ™ XX ™ ) 95 & ™

FULLUU]
i \__,5_,, ADLPT @@@@@@ c7Yce Y csYca YesYozYe1Yoo

o lgecreimpat | -

17

ldg

<38
Host [Sﬂ.
SDA

[

# ot o

Figure23. 3-Wire 9-Bit Serial Interface | Bus Protocol, Write to Register or Display RAM

3.1.4.2. 3-Wire 9-bit data serial interface read 1-byte mode

v

CSB

—
se. | FALPLALA LA LA LA LALA ALY
Interface | — SDA _@ :
Interface 1| |:SDA —RKerXeaKeo et XoaX oKX oo)
sDO

Command Read data output -

] ot -

Figure24. 3-Wire 9-Bit Serial Interface I/ll Bus Protocol, Read 1-Byte From Register
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3.1.4.3. 3-Wire 9-bit data serial interface read multi-byte mode

csB |
scL fLAALAL LA ALY AL
Interface | — SDA —@ c7XceXcs5XcaXc3xXcaxctXco @—@—@
Interface Il |: SPA N QQ@QQQQ
sD0
- Command _ Multi-byte -
Read data output
Figure25. 3-Wire 9-Bit Serial Interface I/ll Bus Protocol, Read Multi-Byte From Register
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3.1.5. 4-WIRE 8-BIT SERIAL INTERFACE
This serial interface is 4-wire 8-bit bi-directional interface for communication between the micro controller and the
LCD driver IC. CSX, DCX, SCL, SDA and SDO are used for interface with MPU only, so it can be stopped when

no communication is necessary.

3.1.5.1. 4-Wire 8-bit data serial interface write mode

X ™ XX ™ XXX D X
wua| | |
ohed | scL F1FLFLFLFLALFLS FLELFLFLFLELALS
oa XN N EEEEEEEE AEEEEEEE
R e | R T s |
(X . X__X ® XXX . X
= T 1 1
Host DIGX |
(ﬁ“:vuq" sa _f_
son 1 X KX XS OO XOOEOEEEC®
P— 1] el wela o »f

Figure26. 4-Wire 8-Bit Serial Interface | Bus Protocol, Write to Register or Display RAM

3.1.5.2. 4-Wire 8-bit data serial interface read 1-byte mode

@ B B ><23X:
css | [

st fL
metace | — 508 ——(EXCHENAENENENHE-B-H-E-B-B- B
Interface Il |:SDA N QQ@@@@ co
SPO UaSadatatacalal

. Command Read data output

Figure27. 4-Wire 8-Bit Serial Interface I/ll Bus Protocol, Read 1-Byte From Register
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3.1.5.3. 4-Wire 8-bit data serial interface read multi-byte mode

G>< B >< B >®C
cs8 | [

D/CX

scL AU AL
Interface | — SDA c7XceXcs5XcaXeaXc2Xc1Xco Rn @ <@ @ @ @
| spA  ——c7XcexcsXeeXeaxXeaXerXee
nterface Il |:

SDO Savaw, |

Multi-byte -
Read data output

Command

Q“

Dummy Clock Cycle

Figure28. 4-Wire 8-Bit Serial Interface I/ll Bus Protocol, Read Multi-Byte From Register
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3.1.6. 80-SERIES PARALLEL INTERFACE

3.1.6.1. 80-series MPU Parallel Interface Write Mode

The write cycle means that the host writes information (command or/and data) to the display via the interface.

Each write cycle (WRX high-low-high sequence) consists of 3 control (DCX, RDX, WRX) and data signals

(DB[17:0]). DCX bit is a control signal, which tells if the data is a command or a data. The data signals are the

command if the control signal is low (='0’) and vice versa it is data (='1").

7N 77N 7N

— A\ ’ A . A

/ \ r A / \

WRX / \ ! Voo \
Y\ | \ { \
I 1 1 [ 1
1 ) | [ 1
1 1 1 [ 1
| | | [ 1
1 1 1 1 1 |
1 1 1 o 1
DB[17:0] t ] ! I H
\ ] \ | \ ]

\ 1 ) 1 \ !

\ / \ / \ /

\ /
N - ~ 7 ~
The host starl to control The client read IIB[17:O] T
DB[17:0] lines when there is lines when there is The host stops to
a falling edge of WRX Rising edge of the WRX control DB[17:0] lines

Figure29.

80-Series WRX Protocol

1-byte command

2-byte command
< < e

n-byte commandnumber of parameter= n-1)

Y
>

CsX

D

DICX

RDX

(o ) om o
|
P

NN B P ©)

<< 10

CMD: Wirte command code

WRX
IS . o G
Host DB7:0]
R ooy pa omoXpn
Driver DET:0] Hi-Z
(LCD to MPL) -

S: Start

P: Stop

Signals on 007:0], D/CX,RDX and WRX
pins during CS)"H” are ignored

PA: Write parameter or RAM data
An example of 80mode parrellel 8bits

Figure30.

80-Series Parallel Bus Protocol, Write to Register or Display RAM
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3.1.6.2. 80-Series mpu parallel interface read mode

The read cycle (RDX high-low-high sequence) means that the host reads information from display via interface.

The display sends data (DB[17:0]) to the host when there is a falling edge of RDX and the host reads data when

there is a rising edge of RDX.

77N VaaniN
/ —~\\ I/ A \\ I/ \\
RDX / \ ] \ I \
[ \ I \ ] \
) T T | 1 |
[} | | | [ |
l l | | [} [}
t t t |
! ! | o ]
DB[17:0] ¥ | \ Il \ 1
\ | \ 1 \ /

‘\ // \ / \ /

< N/ N _/

The display starts to control
DB[17:0] lines when there is
a falling edge of the RDX

T

The display stops to
Control DB[17:0]

The host read DB[17:0]
lines when there is a
Rising edge of the RDX

Figure31.

80-Series RDX Protocol

Read parameter

Read display RAM data

A

(S CMD><DM>< PA

CMD>< DM >< Data><

><PAM P

~_

CsX

D/CX

-~ 0 LT LU ]

- B

08[7:0] X CMD m @

HostoB[70] N/ svp Hi-Z

i
L
L

(MPU to LCD) /

Driver DB[7:0] p Hi-Z
(LCD to MPU) PA

S: Start

P: Stop

DM: Dummy

CMD: Wirte command code

PA: Write parameter or RAM data

An example of 80mode parrellel 8bits

P

Signals on D[7:0], D/CX,RDX and WRX
pins during CSX="H" are ignored

Figure32.

80-Series Parallel Bus Protocol, Read From Register
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3.2. INTERFACE DESCRIPTION

The parallel interface of S6D04HO can communicate with the MPU using max.18 bit bidirectional data bus (DB17
to DBO) to transfer command, parameter and display data. The serial interface uses SDI, SDO for transferring

data.

3.2.1. BIDIRECTIONAL DATA BUS

The purpose of MPU interface in S6D04HO0 is to communicate with the MPU in a direct connection. If the driver IC
is not selected as CSX = Low, the data bus (data line) is placed in the high-impedance state to prevent the other

driver ICs from adverse effects. When the driver IC is not selected, inputs through the MPU interface (DCX, RDX

and WRX) have no effect.

Table 17. Description OF Data Bus for 80-Series

DCX | WRX | RDX Description
Command write
L 1 H
Commands are input to DB7 to DBO.
H ) H Parameter and display data write
Parameters and display data are respectively input to DB7 to DBO and DB17 to DBO.
L H ' Parameter and display data read
Parameters and display data are respectively output to DB7 to DB0 and DB17 to DBO.
L H 1 Dummy data is output

Table 18. Description of Data Bus for 68-Series

WRX | RDX
DCX Description
(RWX) | (E)
Command write
L L !
Commands are input to DB7 to DBO.
H L Parameter and display data write
!
Parameters and display data are respectively input to DB7 to DBO and DB17 to DBO.
L H Parameter and display data read
!
Parameters and display data are respectively output to DB7 to DB0O and DB17 to DBO.
L H 1 Dummy data is output

While using the parallel interface, the bus width which is used changes depending on the display data format.
When a display data format which uses DB17 to DB8 is selected, it is necessary that DB17 to DB8 are set either
HIGH or LOW as input on the MPU side although DB17 to DB8 are ignored when command and parameters are

input.
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3.2.2. DISPLAY MODULE DATA TRANSFER RECOVERY

If there is a break in data transmission while transferring a Command, Frame Memory or Multiple Parameter
command data, before Bit DO of the byte has been completed, then the Display Module will reject the previous bits
and have reset the interface such that it will be ready to receive the same byte retransmitted when the chip select

line (CSX) is next activated. See the following example;

Command/Parameler Break Command or parameler A

csx — \ B ]
D“.[ 000000

S

Host

Figure33. Break During Data Transmission

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

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

3.2.2.1. Break during middle of frame

Break

Parameter 2
The old value is kept Command
on the register

Parameter 1
Stored to register

Command 1

Figure34. Break During Middle of Frame

3.2.2.2. Break between frames

A 4

Parameter 2 » Parameter 3

Parameter 1

Command 1

A

Figure35. Without Break
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Command 1

Parameter 1

Ignored parameters

-

Parameter 2

Stored to register

The old value is kept
on the register

N

Parameter 2

The old value is kept
on the register

Parameter
- Break - for
"| Command 2 "
Command 2
Figure36. With Break
Note.
Break can be e.g. another command or noise pulse.
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3.2.3. DISPLAY MODULE DATA TRANSFER PAUSE

It will be possible when transferring a Command, Frame Memory Data or Multiple Data to invoke a pause in the

data transmission. If the Chip Select Line is released after a whole byte of a Frame Memory Data or Multiple

Parameter has been completed, then the Display Module will wait and continue the Frame Memory Data or

Parameter Data Transmission from the point where it was paused. If the Chip Select Line is released after a

whole byte of a command has been completed, then the Display Module will receive either the command’s

parameters (if appropriate) or a new command when the Chip Select Line is next enabled as shown below.

3.2.3.1. Serial interface pause

Command / Parameter

Command or parameter _,

Figure37.

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

4. Parameter-Pause-Parameter

Serial Interface Pause

ELECTRONICS
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3.2.3.2. Parallel interface pause

ox I B

RESX

;

bex | X Koo X X

WRX gL f

RDX
Command Parameter Pause Command Parameter

[ b7 | D7 > b7
[ D6 | D6 > D6
[ D5 | D5 > D5

D4 D4 > < b4
[ D2 | D2 > D2
[ D1 ] D1 > DI
[ Do | D0 > Do

Figure38. Parallel Interface Pause

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

4. Parameter-Pause-Parameter
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3.2.4. DISPLAY MODULE DATA TRANSFER MODES

The module has various color modes for transferring data to the display data RAM. The data format is described

for each interface. Data can be downloaded to the Frame Memory by 2 methods.

3.2.4.1. Method 1

Start Stop
Start Frame Image Data Image Data Image Data Any
Memory ..................

. Frame 1 Frame 2 Frame 3 Command
Write
Figure39. Method I of Data Transfer Mode

The Image data is sent to the Frame Memory in successive Frame writes, each time the Frame Memory is filled,

the Frame Memory pointer is reset to the start pint and the next Frame is written.

3.2.4.2. Method 11

The Image data is sent and at the end of each Frame Memory download, a command is sent to stop Frame

Memory Write. Then Start Memory Write command is sent, and a new Frame downloaded.

Note.

1. These apply to all data transfer color modes on both Serial and Parallel interfaces.

Start
Start Frame Image Data Any Start Frame Image Data Any
Memory Memory | "2 T | AT e
. Frame 1 Command . Frame 2 Command
Write Write
Stop
.......... Any
Command
Figure40. Method 2 of Data Transfer Mode

2. The Frame Memory can contain both odd and even number of pixels for both Methods. Only complete pixel data will be

stored to the Frame Memory.

ELECTRONICS
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3.3. DISPLAY DATA FORMAT

Various data formats are available in which display data can be written to the display data RAM. It is possible to
choose a format suitable for the purpose of use. The data format is determined by a combination of COLMOD and

MDT commands.

3.3.1. DISPLAY DATA FORMAT FOR WRITE
Table 19. Display Data Format for Write

Interface(IM[2:0])
Color Mode 18Bit 9Bit 16Bit 8Bit
011 010 001 000
9bit 666 1/2 16bit 666 2/3
(MDT=00) (MDT=00)
12bit 666 1/2
262k Color
18bit 666 1/1 (MDT=01) 6bit 666 1/3 Expand by IPM
(COLMODI2:0]
- 110) (MDT=00) 6bit 666 1/3 16bit 666 1/2 (MDT=00) Note1
(MDT=01) (MDT=10)
16bit 666 1/2
(MDT=11)
65k Color
16bit 565 1/1 8bit 565 1/2 16bit 565 1/1 8bit 565 1/2 Expand by IPM
(COLMODI2:0]
101) (MDT=00) (MDT=00) (MDT=00) (MDT=00) Note1
Note.

1. Display data expand (565 - 666) method is decided by IPM command. In default condition (IPM = “00” ), MSB data are

copied to LSB data for expanding. See Figure. 41 and Figure. 42.

2. Registers set related to data format (IPM, MDT) are on the F7H command (Level 2)

Table 20. MDT Description

MDT[1:0](Value) Description
00 1pixel by 1cycle format
01 2pixel by 3cycle format
10 1pixel by 2cycle format
11 1pixel by 3cycle format

ELECTRONICS
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In 65k color mode (16-bit data) data bit should be expanded to 18-bit like below. It will be used “IPM=00"

16-bit data
(Transferred data )

LSB expending
( 16t018)

18-bit data

Figure41l. Data Expand Method(65K Color Mode)
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3.3.2. DISPLAY MODULE DATA COLOR CODING(262K COLOR MODE)

For the display data to be accessed in 262k color mode, it is necessary that 262k color mode be selected (B2 to
BO: 110) using COLMOD command before writing or reading to or from the display data RAM. In this mode, the
display data per pixel comprised of 6 bits for R, 6 bits for G and 6 bits for B is written to the display data RAM.
When all of the data for one pixel (RGB) is prepared in the internal register, the MPU writes the data to the display
data RAM. When the display data is read from the display data RAM after RAMRD command is issued, 1 byte of

dummy read cycle is needed, and the display data is read out to the MPU bus according to the format selected.

3.3.2.1. 8Bit parallel interface for 666 1/3 formats
Table 21. 8Bit Parallel Interface for 666 1/3 Formats

Count 0 1 2 3 718 719 720
DCX 0 1 1 1 1 1 1
D7 Cc7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Cco

3.3.2.2. 16Bit parallel interface for 666 2/3 formats(MDT=00)

Table 22. 16Bit Parallel Interface for 666 2/3 Formats(MDT="00")

Count 0 1 2 3 - 358 359 360
DCX 0 1 1 1 1 1 1
D15
D14
D13
D12
D11
D10

D9
D8
D7 c7
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Count 0 1 2 3 359 360
D6 C6
D5 C5
D4 C4
D3 C3
D2 Cc2
D1 C1
DO co

3.3.2.3. 16Bit parallel interface for 666 1/2 formats( MDT = “01”)
Table 23. 16Bit Parallel Interface For 666 1/2 Formats( MDT =*“01")

Count 0 1 2 3 479 480
DCX 0 1 1 1 1 1
D15
D14
D13
D12
D11
D10

D9

D8

D7 Cc7
D6 C6
D5 C5
D4 Cc4
D3 C3
D2 C2
D1 C1
DO Co

ELECTRONICS
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3.3.2.4. 16Bit parallel interface for 666 1/2 formats(MDT = “107)
Table 24. 16Bit Parallel Interface for 666 1/2 Formats(MDT = “10")

Count 0 1 2 3 4 479 480
DCX 0
D15
D14
D13
D12
D11
D10

D9

D8

D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co

3.3.2.5. 16Bit parallel interface for 666 1/2 formats(MDT = “11”)
Table 25. 16Bit Parallel Interface for 666 1/2 Formats(MDT =*"11")

Count

0

1

2

3

4

479

480

DCX

0

1

D15

D14

D13

D12

D11

D10

D9

D8

1

1

1
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Count 0
D7 Cc7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co

3.3.2.6. 9Bit parallel interface for 666 1/2 formats
Table 26. 9Bit Parallel Interface for 666 1/2 Formats(MDT = 00)

Count 0 1 2 3 478 479 480
DCX 0 1 1 1 1 1 1

D8

D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co

Table 27. 9-Bit Parallel Interface for 666 1/3 Formats(MDT = 01)

Count 0 1 2 3 . 718 719 720
D/CX 0 1 1 1 .. 1 1 1
D8

D7 c7

D6 C6

D5 c5

D4 c4

D3 c3

D2 c2
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Count 0 1 2 3 718 719 720
D1 C1
DO Co

3.3.2.7. 18Bit parallel interface for 666 1/1 formats
Table 28. 18Bit Parallel Interface for 666 1/1 Formats

Count 0 1 2 239 240
DCX 0 1 1 1 1
D17
D16
D15
D14
D13
D12
D11
D10
D9
D8
D7 Cc7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co

3.3.2.8. 4-Wire 8-bit serial interface for 666 1/3 formats
Table 29. 4-Wire 8-Bit Serial Interface for 666 1/3 Formats

Count 0 1 2 3 718 719 720
DCX 0 1 1 1 1 1 1
D7 C7
D6 C6
D5 C5
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Count 0 1 2 3 718 719 720
D4 C4
D3 C3
D2 C2
D1 C1
DO (0]
oox ] |
es ] —
(CTpCoXeaXeAeaeXeXe) 90, 00, 90, 00,

Figure42. 4-Wire 8-Bit Serial Interface for 666 1/3 Formats

3.3.2.9. 3-Wire 9-bit serial interface for 666 1/3 formats
Table 30. 3-Wire 9-Bit Serial Interface for 666 1/3 Formats

Count 0 1 2 3 718 719 720
DCX 0
D7 c7
D6 Ccé
D5 Cc5
D4 ca
D3 c3
D2 c2
D1 C1
DO co
o5 | —

mmwmmmmﬂmmwmmmmmmmm

Figure43. 3-Wire 9-Bit Serial Interface for 666 1/3 Formats
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3.3.3. DISPLAY MODULE DATA COLOR CODING (65K COLOR MODE)

For the display data to be accessed in 65k color mode, it is necessary that 65k color mode be selected (B2 to BO:
101) using COLMOD command before writing or reading to or from the display data RAM. In this mode, the
display data per pixel comprised of 5 bits for R, 6 bits for G and 5 bits for B is written to the display data RAM.
When all of the data for one pixel (RGB) is prepared in the internal register, the MPU writes the data to the display
data RAM. When the display data is read from the display data RAM after RAMRD command is issued, 1 byte of

dummy read cycle is needed, and the display data is read out to the MPU bus according to the format selected.

3.3.3.1. 8Bit parallel interface for 565 1/2 formats
Table 31. 8Bit Parallel Interface for 565 1/2 Formats

Count 0 1 2 3 4 359 480
DCX 0 1 1 1 1 1 1
D7 Cc7
D6 C6
D5 C5
D4 C4
D3 C3
D2 Cc2
D1 C1
DO Cco

3.3.3.2. 16Bit parallel interface for 565 1/1 formats

Table 32. 16Bit Parallel Interface for 565 1/1 Formats

Count 0 1 2 239 240
DCX 0 1 1 1 1
D15
D14
D13
D12
D11
D10
D9
D8
D7 C7
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Count 0 239 240
D6 C6
D5 C5
D4 C4
D3 C3
D2 Cc2
D1 C1
DO co

3.3.3.3. 9Bit parallel interface for 565 1/2 formats
Table 33. 9Bit Parallel Interface for 565 1/2 Formats

Count 0 1 2 3 4 359 480
DCX 0 1 1 1 1 1 1

D8

D7 Cc7
D6 C6
D5 C5
D4 C4
D3 C3
D2 Cc2
D1 C1
DO Co

3.3.3.4. 18Bit parallel interface for 565 1/1 formats
Table 34. 18Bit Parallel Interface for 565 1/1 Formats

Count 0 1 2 239 240
DCX 0 1 1 1 1
D17
D16
D15
D14
D13
D12
D11
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Count 0 1 2 239 240
D10
D9
D8
D7 Cc7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co

3.3.3.5. 4-Wire 8-bit serial interface for 565 1/2 formats
Table 35. 4-Wire 8-Bit Serial Interface for 565 1/2 Formats

Count 0 1 2 3 4 ... 359 480
DCX 0 1 1 1 1 .. 1 1
D7 c7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co
oex | |
s ] —

soI__ Xer{osXesXeafeaheareed

Figure44. 4-Wire 8-Bit Serial Interface for 565 1/2 Formats
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3.3.3.6. 3-Wire 9-bit serial interface for 565 1/2 formats
Table 36. 3-Wire 9-Bit Serial Interface for 565 1/2 Formats

Count 0 1 2 3 4 . 359 480
DCX 0 1 1 1 1 s 1 1
D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co
sk —

Figure45. 3-Wire 9-Bit Serial Interface for 565 1/2 Formats
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3.4. RGB INTERFACE

3.4.1. DEFINITION

The module uses 6 or 18-bit parallel RGB interface which includes: VSYNC, HSYNC, ENABLE, DOTCLK,
DB[17:0]. The interface is activated after Power On sequence (See section Power On/Off Sequence)

Pixel clock (DOTCLK) is running all the time without stopping and it is used to entering VSYNC, HSYNC, ENABLE
and DB[17:0] states when there is a rising edge of the DOTCLK. The DOTCLK can not be used as continues
internal clock for other functions of the display module e.g. Sleep in mode etc. Vertical synchronization (VSYNC)
is used to tell when there is received a new frame of the display. This is negative (‘0’, low) active and its state is
read to the display module by a rising edge of he DOTCLK signal.

Horizontal synchronization (HSYNC) is used to tell when there is received a new line of the frame. This is negative
(‘0’, low) active and its state is read to the display module by a rising edge of the DOTCLK signal.

Data Enable (ENABLE) is used to tell when there is received a RGB information that should be transferred on the
display. This is a positive (‘1°, high) active and its state is read to the display module by a rising edge of the
DOTCLK signal.

DBJ[17:0] are used to tell what is the information of the image that is transferred on the display (When
ENABLE="1" and there is a rising edge of DOTCLK). DB[17:0] can be ‘O’ (low) or ‘1’ (high). These lines are read
by a rising edge of the DOTCLK signal.

The DOTCLK cycle is described in the following figure.

YRR =N
\ /
DOTCLK / « S
! / \
|

—_—

VSYNC, I |
HSYNC, | / | /
\ \
ENABLE, / /
DB[17:0] \ Y, \ ,
: \%, \%,

The host changes DB[17:0], The driver read the DB[17:0],
VSYNC, HSYNC and ENABLEVSYNC, HSYNC and ENABLE
lines when there is afalling lines when there is arising
edge of the DOTCLK edge of the DOTCLK

Figure46. DOTCLK Timing
Note.
DPL=0 of IFCTL (F7h) command.
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3.4.2. MOTION PICTURE DISPLAY
S6D04HO0 incorporates RGB interface to display motion pictures and GRAM to store data for display.
The RGB interface is performed in synchronization with VSYNC, HSYNC, and DOTCLK.

In the period between the completion of displaying one frame data and the next VSYNC signal, the display status

will remain in front porch period.

VSYNC
L H
% Back Porch (BP)
A
Display Area
Y
‘} Front Porch (FP)
HSYNC | |
DOTCLK e -
[NOTE] |
ENABLE o o _ I
|- Number of Line in a Frame : BP + Display Area + FP |
-EPL=0,DPL=0 ]
OB I_ ______________________ H

Figure47. RGB Interface
Note.

For RGB interface, VSYNC, HSYNC, DOTCLK should be supplied at much higher resolution than that of panel.

There are five timing conditions for RGB Interface that is determined according to RIM, COLMOD and each

condition is described below.

Table 37. Rgb Interface Mode Selection

RIM COLMOD[6:4] Color Depth
0 110 262k-color (1 transfer/pixel)
101 65k-color (1 transfer/pixel)
; 110 262k-color (3 transfer/pixel)
101 65k-color (3 transfer/pixel)
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3.4.3. RGB MODE
3.4.3.1. RGB Mode — 18-bit I/F

< 1+Frame
1<—\/BP—
—3 >=1Line
VSYNC — VP>
HSYNC LI__ILILI_ITLILILILIUULILIIJLIJ_LH_ITU_U_L
ENABLE
oo™
.—""..’-
- e 1-Line
—3 >=1CLK E—
HSYNC —>| l«——Valid data area——> > 5CLK
0oy {1, QR N I I A A A A I O O
ENABLE
DB (OTXD2XB3X_X_X_Xbn XOC
RGB mode 1 — 18-bit I/F timing diagram (RIM = 0)
Note.
DPL=0, EPL=1, HPL=0 and VPL=0 of IFCTL (F7h) command.
3.4.3.2. RGB Mode — 6-bit I/F
1-Frame
<—\/BP—,
—3 >=1Line
HSYNG | MU Ui U U U U U II iU U uUL
ENABLE
—-""-".--.‘
e 1-Line
—28 >=3CLK ﬁ
HSYNC | j«——Valid data area— >15CLK
DOTCLK  [U1. [ [ [ [ [ [ i My
ENABLE
DB RIGIBYRIGIBYRIGIBXRIG(BYRIGIB JRIG(B)
RGB mode 1 — 6-bit I/F timing diagram (RIM = 1)
Note.
DPL=0, EPL=1, HPL=0 and VPL=0 of IFCTL (F7h) command.
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3.4.4. RGB DISPLAY DATA FORMAT
3.4.4.1. RGB 18-bit I/F — 262k-color
Table 38. 18-Bit Interface for 666 1/1 Formats

Count
DB17
DB16
DB15
DB14
DB13
DB12
DB11
DB10
DB9
DB8
DB7
DB6
DB5
DB4
DB3
DB2
DB1
DBO

S6D04HO DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC
239 240

3.4.4.2. RGB 18-Bit I/F — 65k-color

Table 39. 18-Bit Interface for 565 1/1 Formats

Count 1 2 239 240

DB17
DB16
DB15
DB14
DB13

DB10 0G5 1G5 238G5 239G5

DB12
DB11
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3.4.4.3. RGB 6-Bit I/F — 262k-color

Count 1 2 239 240
DB9 0G4 1G4 238G4 239G4
DB8 0G3 1G3 238G3 239G3
DB7 0G2 1G2 238G2 239G2
DB6 0G1 1G1 238G1 239G1
DB5 0G0 1G0 238G0 239G0
DB4
DB3
DB2
DB1
DBO

Table 40. 6-Bit Interface Type I for 666 1/3 Formats

Count
DB5
DB4
DB3
DB2
DB1
DBO

3.4.4.4. RGB 6Bit I/F — 65k-color
Table 41. 6-Bit Interface Type I for 565 1/3 Formats

Count
DB5
DB4
DB3
DB2
DB1
DBO

ELECTRONICS
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3.4.5. DISPLAY TIMING OF RGB INTERFACE
3.4.5.1. Display timing when rgb data is written at shift register

VSYNC 11

«—VBP >=2—p! I «———VFP>=3——»

wve T U U U U U Uy U UL

11
Gate1 11
Gate2 /l //

11

Gate319 /)
11
Gate320 I

[ S /20
- !

VCOM status is decided by BLKINV(F2h), NVC_BLK[1:0] and
PIVC_BLK[1:0)(F5h) in VBP or VFP area

Figure48. Display Timing Diagram When RAM_ACCS =0 (F7h)
Note.

When RAM_ACCS=0, real Vertical Back Porch is VBP + 1 and real Vertical Front Porch is VFP — 1.

3.4.5.2. Display timing when rgb data is written at memory

1
11
VSYNC 11
«—VBP>=2—p! ! '« VFP>=3—— i
HOYNG i L il L L L L U/, U L L L i
: Il
11
Gate1 ,—l // //
Gate2 ,—| /’/’
I
////
G
ate319 ,l,l
Gate320 /I/I ,—l
11
VCOM |_/' //J
11
@vcom status is decided by BLKINV(F2h), NVC_BLK[1:0] and
PIVC_BLK[1:0](F5h) in VBP or VFP area

Figure49. Display Timing Diagram When RAM_ACCS =1 (F7h)
Note.

When RAM_ACCS=1, real Vertical Back Porch is VBP + 2 and real Vertical Front Porch is VFP — 2 .
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3.5. VSYNC INTERFACE

3.5.1. DEFINITION
The S6D04HO0 incorporates VSYNC interface, which enables motion pictures to be displayed with only the
conventional system interface and the frame synchronization signal (VSYNC). This interface requires minimal

changes from the conventional system to display motion pictures.

When DM1-0="10", VSYNC interface is available. In this interface the internal display operation is synchronized
with VSYNC. Data for display is writ
ten to RAM via the system interface with higher speed than for internal display operation. This method enables

tearing-free display of motion pictures with the conventional interface.

Display operation can be achieved by using the internal clock generated by the internal oscillator and the VSYNC
input. Because all the data for display is written to RAM, only the data to be rewritten is transferred. This method

reduces the amount of data transferred during motion picture display operation.

}47 WSYNC Period = { VBP+ Display PeriodtVFF}p ———»
1H < width 1H | | [ [ o i |
e R
¢+ v oy oo r ' T R T S 1 1
VSYNC L: R oo
o e WiDalswORAM E b4 LE b b
| in2H ] i T ] ] i 1 i i i i I I 1 I i
— [—— o . o L 0 o
] ] AR A AR AR R AN T T T T T T T T
D[17:0] o L X‘H PRI o bl b P
H H (RATLTL CAVAVAR RNATLT-TUT A SARA R AT ATAT A NAN) + t t f 1 1 L
I i I H I I | I [ I ! ! !
i i I 1 I [ 1 I I I [ I I
I I I | I l [ I I I [ I 1 I 1 —
ElLM ] 1 I I I I i ] i I i [] : : : i i I I
: : | I 1 I | | |
I I T T T T T 1 T T
P [ i VFR | ! ! ! I
Gated i1 vep | i1 o1 VERR |
i i 1 1 i : : : : : : :
= A A B
] ] | | | 1 | ] ] | I [
cate2 I T T A S O
] I ] [] |
I T A R R A S N A [ T R N R A A
1 1 I I | ] | | | | | I ! ! | ! ! ! H ! }
6320 A A A A T T A A
[ I | [ 1 I | | [ I ! ! o ! [ | !
T T T T L) L T T L) T L) T r I I I
bbb b b bbb
b | | b— 1, | | | X 1 Y I i i i : |l : W— :— :
Source b Asilsalssl 2y BEEEERECCC
H H i i A A A A A 1 I 1 I I [
A N T T T D e D R R S B S ! !
- Display Perlod -

Figure50. Timing Diagram of VSYNC I/F

VSYNC interface requires taking the minimum speed for RAM writing via the system interface and the frequency

of the internal clock into consideration. RAM writing should be performed with higher speed than the result
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obtained from the calculation shown below. The internal memory writing address counter is reset by VSYNC. So,

insure interval time between VSYNC falling and GRAM data writing.

Note.
1. VSYNC period should always be constant. If not, some degradation of display such as flicker may occur in LCD system.
2. Display data don’t need to be written for every VSYNC period. For example, any system is working under 60Hz frame rate

and 30-fps motion picture condition. So being written display data for every other frame would be enough.
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3.5.2. VSYNC INTERFACE MODE
3.5.2.1. Leading mode.

— 1
B
— 1
—1

VSYNC 4}
1 L1
w7877 7
write / /
<1 frame 1 Line <1 frame >i1 Line
1 frame 1) () 3) (4
—
FLM I | ” H ”

0 G1 G320 G1 G320 G1 G320

o 77 VB R

Al A Bl B

(1) (2 3) 4)

Figure51. Operation for Leading Mode of VSYNC Interface (VPL = 1)

3.5.2.2. Lagging mode.

VSYNC —_| |_| |_| |_|

L1 L1

73, 087

write <t y

> (YBP+1) > 1 frame >i1 Line > 1 frame >i1 Line
1frame (D (2) 3) 4)
—
FLM J‘l I‘I I‘l |‘|
G1 G340 G1 G320 G1 G320 G1 G320
operation < t/ A / A
VBP

Z) A A B

@) ) (3) (4)

Figureb2. Operation for Lagging Mode of VSYNC Interface (VPL = 1)
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Internal clock frequency (fosc) [Hz] = Frame freq. x (Display line (NL) + Front porch (VFP) + Back porch (VBP))
x *37-Clock x Fluctuation

Minimum speed for RAM writing [Hz] > 320 x Display line (NL)
/{((Back porch (BP) + Display line (NL) — Margin) x 37 Clock) / fosc}

Note.

When RAM writing does not start immediately after the falling edge of VSYNC, the time between the falling edge of VSYNC

and the RAM writing start timing must also be considered.

An example is shown below.
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3.5.3. EXAMPLE
Display size
Display line number
Back/Front porch

Frame Frequency

240RGB x 320 lines

320 lines

8 lines / 8 lines (VBP / VFP)
60Hz

Internal clock frequency (fosc) [Hz] = 60 Hz x (320 + 8 + 8) linesx *37 clock x 1.1/ 0.9 = 694.61 kHz

Note.

1. Calculating the internal clock frequency requires considering the fluctuation. In the above case a 10%

Fluctuation within the VSYNC period is assumed.

2. The fluctuation includes LSI production variation and air temperature fluctuation. Other fluctuations,

including those for the external resistors and the supplied power, are not included in this example. Please keep in mind that

a margin for these factors is also needed.

Minimum speed for RAM writing [Hz] > 240 x 320 / {((14 + 320 — 2) lines x *37 clock) / 694.61 kHz} = 4.38 MHz

3. In this case RAM writing starts immediately after the falling edge of VSYNC.

4. The margin for display line should be two lines or more at the completion of RAM writing

for one frame.

* 1H clock (default) = 148 display clock

Note) display clock = oscillator clock /3

ELECTRONICS
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CHAPTER 4

FUNCTIONAL DESCRIPTION

4.1 Power

4.2 Source

4.3 Display Data RAM

4.4 MTP Control

4.5 Tearing Effect Output

4.6 Sleep Out Command and Self-diagnostic Functions
4.7 MIE Function

4.8 Deep Standby Mode

4.9 Display On/Off Sequence
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_ FUNCTIONAL DESCRIPTION

4.1. POWER

4.1.1. POWER ON / OFF SEQUENCE

VDD3 and VCI can be applied in any order.

VDD3 and VCI can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VCI| and VDD3 must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDD3 or VCI can be powered down minimum Omsec after RESX

has been released.
CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Note.
1. There will be no damage to the display module if the power sequences are not met.
2. There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.
3. There will be no abnormal visible effects on the display between the end of Power On Sequence and before the reception
of Sleep Out command. Same is the case between receiving Sleep In command and Power Off Sequence.
4. If RESX line is not held stable by host during Power On Sequence as defined in Sections 4.1.1.1, it will be necessary to
apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation. Otherwise,

function is not guaranteed.

The power on/off sequence is illustrated in the next pages.
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4.1.1.1. Case 1 — RESX line is held high or unstable by host at power on
If RESX line is held High or unstable by the host during Power On, then a Hardware Reset must be applied after
both VCI and VDD3 have been applied — otherwise, correct functionality is not guaranteed. There is no timing

restriction upon this hardware reset.

-ne limit < Tipw < + 10ms -10ms = Tiow = +nao limit
'hl'l'.'l_jl'.'l 3 noted “noted :_

] ™

Tirme when the latter signal fses up o B0% of s Typleal Value, ‘

&, . When VDD3 comes later, This time is defined &t the cross point
of 90% of 2,75V, not 20% of 2.5V

Tirme whan the former signal falls down o 50°% of ils Typical Valus,
@.4. When VDD falls sadier, This time s defined at te cross polnt
of 80% of 2,758V, not 90% of 2.5V

. 1 Jr patsx =+ - nolimit Tipwcsx =+ - noligt «
\. B e e " e
~ .
HarL k /l(
CSX o N N
o LTt awreze =+ i limit
RESX \
éﬁ;}w&?m in u Ti peREaxi = min. 120ms,_ -
@) Lail e

- _=Tr swREsK =+ N0 limit

RESX _ /
[ Fower down in KLl T orrs =min . 0ng [[—ooo
Lt el

Sleep In mode )

=
4

Tf wwresxi  is applied to RESX falling in the Sleep Out Moda
Tf wswreswz IS applied to RESX falling in the Sleep In Mode

Nede o Unfess offerwise specified.  Urngs herein show cross poinf ol 50% of signal/ power feval o

Figure 102 RESX line is held high or unstahle by host at power on+

Figure53. RESX Line is Held High or Unstable by Host At Power On
Notel. In case that VCI comes first, VDD3 should be applied & settled within 10ms after VCI is applied.

Note2. In case that VCI disappears first, VDD3 should also be turned off within 10ms after VCl is off.
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Case 2 — RESX line is held low by host at power on

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum
10usec after both VCI and VDD3 have been applied.

>l - no limit = Troe < + 10ms -10ms < Tfpe = + no limit
vhD3 - [noted "noted

VvCl // A ",

Timea when the latter gignal rises up to 80%of its Typical Value.

e.g. When VDD3 comes |ater, this time is defined at the cross point
of 80% of 2.75V, not 90% of 2.5V

Time when the former signal falls down to 90% of its Typical Valua
e.g. When WDD3 falls earlier, this time is defined at the cross paint
of 80% of 275V, nol $0% of 2.5Y

=
. T T EEEmEm e m——_— = &
CsSX Horl #
1 P N

N Trpw mEsx = min 1045
RESX e ﬂ\
P— . Tlpw mesxs = min, 120 me =
War gowWwn In = s = N
Sloen Out mode 1y :Trp.u RESX min .10 g
RESX ' \"\
- Tipw REsH2  =min. 0ng || >
{ Powar dawn in |

Sleap In mode )

Tl mrzsxt is applied to RESX falling in the Sleep Out Mode
Tf paresiz is applied to RESX falling in the Sleep In Mode

Mate :  Uniess otherwize specified | fimings herein show cross point af 50% of signal power leval o

Figure 103 BESX line is held low by host at power on+

Figureb4. RESX Line is Held Low by Host At Power On
Notel. In case that VCI comes first, VDD3 should be applied & settled within 10ms after VCI is applied.

Note2. In case that VCI disappears first, VDD3 should also be turned off within 10ms after VCl is off.
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4.1.2. ABRUPT POWER OFF

The abrupt power-off represents a situation where, for e.g, a battery is removed without the expected power off
sequence. There will not be any damages for the display module or the display module will not cause any
damages for the host or lines of the interface. At an abrupt power-off, the display will go blank and there will not
be any visible effects within 1 second on the display (blank display) and remains blank until “Power-On Sequence”

powers it up.

4.1.3. POWER LEVELS

6 level modes are defined they are in order of Maximum power consumption to Minimum power consumption.

1. Normal Mode On (full display), Idle Mode Off, Sleep Out
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out
In this mode, part of the display is used with maximum 262,144 colors.
3. Normal Mode On (full display), Idle Mode On, Sleep Out
In this mode, the full display area is used but with 8 colors,
4. Partial Mode On, Idle Mode On, Sleep Out
In this mode, part of the display is used but with 8 colors
5. Sleep In Mode
In this mode, the step up circuit, Internal oscillator and panel driver circuit are stopped. Only the MPU
interface and memory works with VDD3 power supply. Contents of the memory are safe.
6. Power Off Mode.
In this mode, both VCI and VDD3 are removed

Note.
Transition between modes 1-5 is controllable by MPU commands. Mode 6 is entered only when both Power supplies are

removed.
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4.1.4. POWER FLOW CHART FOR DIFFERENT POWER MODES

Normal display mode = NORON
Partial mode on = PTLON Power on sequence
~ HW reset
Idle mode off = IDMOFF SW reset
Idle mode on = IDMON
Sleep out = SLPOUT
Sleep in = SLPIN
I
NORON steiN | _ NORON
d Sleep out | Sleep in <
Normal display mode on | Normal display mode on
PTLON Idle mode off « SLPOUT i Idle mode off PTLON
I
IDMON IDMOFF | IDMON IDMOFF
_______________ —I
y I
o SLPIN , ] P
Sleep out 1 Sleep in <
Normal display mode on | Normal display mode on
Idle mode on L« SLPOUT | Idle mode on
I
I
o
I
SLPIN | )
3 Sleep out | d Sleep in W
Partial mode on Partial mode on
dle mode off < StPouT | Idle mode off
A : A
IDMON IDMOFF ] IDMON IDMOFF
I
v \ 4
PTLON stPiN | : PTLON
> Sleep out [ Sleep in <
Partial mode on | Partial mode on
NORON Idle mode on < SLPOUT : Idle mode on NORON
I
Sleep out | Sleep in

Figure55. Power Flow Chart
Note.
1. There is no abnormal visual effect when there is a change from one power mode to another power mode.
2. There is no limitation, which is not specified by this spec, when there is a change from one power mode to another power

Mode
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4.1.5. POWER SUPPLY

step up
reference
curcuit
VCH vCI1
4—
VCIR VCIR
VCIR Generator Vol
Y
Step -up
circuit 1
AVDD
(VCH X 2)
AVDD ﬁ
AVDD . GVDD GVDD
| output
4— amplifier GVDD
VGH
<l
| »
Ll
Step -up Reference
circuit 2 Voltage AVDD
VGH Generation ;
(VCI1 X 5) Circuit
VCOMH VCOMH
(VCI1 X 6) . output
(venx.7) o amplifier
VGL 5 VCOM
(VCMX -3) /O—E >
(VCI X -4) vel
(VCMX -5)
VGL VCOML
P > | - output VCOML
- amplifier [
VCL J
Stepup
Circuit 3
VCL 7L
(VCH X -1)
Figure56. Configuration of the Internal Power-Supply Circuit

The step-up circuits consist of step-up circuits 1 to 3. Step-up circuit 1 doubles the voltage which is supplied to

VCI1 for AVDD level, and VCI1 is positively amplified by 5 or 6 or 7 times for VGH level and negatively amplified

by 3or4or5 times for VGL level in step-up circuit 2. Step-up circuit 3 flips the VCI1 level and generates the

VCL level. These step-up circuits generate the supply powers of AVDD, VGH, VGL and VCL in sequence after

regulation. The regulated GVDD is for the grayscale voltage, another regulated VCOMH and the other regulated
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VCOML are for VCOM which is connected to counter electrode of TFT LCD panel, and generate each level

depending on that voltage. Connect VCOM to the TFT panel.

4.1.5.1. Pattern diagrams for voltage setting
The following figure shows a pattern diagram for the voltage setting and an example of waveforms.

6x BT[2:0] VGH : 8.4V ~ 18V 6x
5x
4x
GVDD[6:0] GVDD : 2.46V ~ 5V
VC[3:0] VCH1:21V~3V
vDD3 VCMH[6:0]  VCOMH : 2.46V ~ 5V
165=33V VREF 20V
GND (0V) \ VCOM
VCML[6:0] VCOML : -2.54V ~ OV
-1.0x
VCL:-3V~21V
-3x | BT[2:0] VGL : -15V ~ -6.3V -3x
-4x
-5x
1/4-frame SEQ1[3:0] | SEQ2[3:0] SEQ3[3:0] SEQ4[3:0] SEQ5[3:0]
cf> Pattern diagram above shows not only a relationship of each generated levels but practical power up sequence

Figure57. Sequence of Power Boosting S6D04H0
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Sn (source driver output)

\ \ / \ r s GVvDD

[ N~ VcomH
VCOM ——— L VcomL

Gn (Gate output)

VGL

Figure58. Power-Up Pattern Diagram & An Example of Source/VCOM Waveforms
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4.1.6. SETUP FLOW OF POWER

1mS
More than 5m5

< Power on flow: APOMN=0 >

External Power
(=], ]
—— Sequence

= Power on flow: APON=0 =

External Power
on
Sequence

ELECTRONICS

; Reset complation | Reset | | Resat |
time ¥
(during Sleep In) Sleap Out
TEST_KEY (R11H)
(RFOh) F 3
Internal Oscilator |
—=pge Starts
‘ MANPWRSEQ(RF3h) ‘ ea En — T
Booster Starts |
Sleap Out T
{R11H)
More than 10mS h vC[3:0] Display Whole
: Stable time of the SEQL, SEQ2, SEQ3 blank 120msS
oscillator " + SF_Q-I; SEQSP . Screen for 2Zframes
BLE_FRAMIE, ¥
PWRSEQIRFAh) NCD1,2,3[1:0] Display Memory
NGVD[6:0], MBT[2:0] Contents in
- Accordance with the
VCIR EM Current command
MAMNPWRSEQ(RF3h) Uﬂl_ls'f' EN Table setting
At least SmS VCOM_EM, D[1:0] ¥
: Settling time of I l
the Bits for step-up circuitl L
Ve MANPWRSEQ(RF3n) |  oPoralien sort o N [ Sleep Out Mode ]
At least 5mS AVDDZ EM :
: Settling time of i l -
the
AVDD _nqn
MAMPWRSEQ(RF3h) VEH =1
At least 10m5
: Interval far 5/D
Free Bits fa_r step-up circuit2
MANPWRSEQ(RF3R) | oPSarian start
At least 20mS
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Figure59. Power-Up Pattern Diagram
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4.2. SOURCE

4.2.1. GAMMA ADJUSTMENT FUNCTION

S6D04HO0 provides the gamma adjustment function to display 262,144 colors simultaneously for each R/G/B color.
The gamma adjustment executed by the high/ mid/ low level adjustment registers determines 11 grayscale
reference levels. Furthermore, since the high-level adjustment register, mid-level adjustment register and the low-
level adjustment register have the positive polarities and negative polarities, you can adjust them to match LCD

panel and a gamma for each R/G/B color, respectively.

R_GLP<1:0>
» R_RFP<5:0>
Positive R_PKP0<5:0>
Polarity -
Register R_PKP8<5:0>
R_OSP<5:0> MSB GRAM Lsa
R_GLN<1:0> R5|R4|R3|R2|R1 Ro G5|G4|63|G2|G1|G0 Bs|54|53|82|81 Bo
Nagative R_RPN<5:0-
y R_PKNO<5.0>
Polarity - 11 Grayscale 64
Register R_PKN8<5:0> | Amplifier
R_OSN<5:0> 6 6 6
G_GLP<1:0>
" G_RFP<5:0>
Positive G_PKPO<5:0>
Polarity -
Regiter C_PKP8<5:0> 64 Grayscale
G_OSP<5:0> 64 > Y
11 G | Control
rayscale » 64 Grayscale
Amplifier <R>
p Control
G_GLN<1:0> : y
. G RFN<.0> LCD driver <G> > 64 Grayscale
Nagative G PRNO<50> - Control
Polarity - LCD driver <B>
Register G_PKN8<5:0>
G_OSN<5:0> LCD driver
B_GLP<1:0>
" B_RFP<5:0>
FF’,DIS"'_‘:E B_PKP0<5:0>
ng?srltezyr B PKF:8<5-0> . 11 Grayscale 64
= - g Amplifier 7
B_OSP<5:0> plilie
A 4 v
B_GLN<1:0>
) B_RFN<5:0> G
Nagative B_PKNO<5:0>
Polarity -
Register B_PKN8<5:0> L C D
B_OSN<5:0>

Figure60. Gamma Adjustment Block Diagram
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4.2.2. GAMMA CURVE
4.2.2.1. Gamma curve 1 (GCO0)

Gamma Curve 1 (GCO0), applies the function. y = x *2
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Figure61.

4.2.2.2. Gamma curve 2 (GC1)

Gamma Curve 2 (GC1), applies the function. y = x ®

Gammay = x 22
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Figure62.

Gammay =x *®
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4.2.2.3. Gamma curve 3(GC2)

Gamma Curve 3(GC2), applies the function. y = x %°

Figure63.  Gammay =x >°

4.2.2.4. Gamma curve 4 (GC3)

Gamma Curve 4 (GC3) is linear, i. e.y = x !

0 01 02 03 04 05 06 07 08 09 1

Figure64.  Gammay=x"'
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4.2.3. STRUCTURE OF GRAYSCALE AMPLIFIER

S6D04HO0 provides the gamma adjustment function to display 262,114 colors simultaneously for each R/G/B color.
The gamma adjustment executed by the high/ mid/ low level adjustment registers determines 11 grayscale
reference levels. Furthermore, since the high-level adjustment register, mid-level adjustment register and the low-
level adjustment register have the positive polarities and negative polarities, you can adjust them to match LCD

panel and a gamma for each R/G/B color, respectively.

) X-axis . . .
Reference| | Amplitude .
e anoete | | Symmetric Micro adjustment register
register register register
RFPIRFN | | osPiosN XSG GLP/N  PKP/NO PKP/N1 PKP/N2 PKP/IN3 PKP/N4 PKP/IN5 PKP/N6 PKP/IN7 PKP/N8
T T T T T T T T T T T T T
T I T A A
s | NER o : : : : : : :
GVDD b rer ! ! ! ! ! ! ! ! ! !
v . i L ! ! ! ! ! ! ! VINPOVINNO > <o
10 L L
E i P = 0 i i i i i i i
— : : | Se4to1 : : : : : : : :
= oy s e,
e4tot| | i 7 o I I I I I I I z
selector| : i i : : : : : : : : r
= ! ! i ! ! ! ! ! ! ! ! Y
E i i i Proo oo tood ! z
5 i i ;g‘f}jﬂl]“ T i i i i i i | VINP2VINNZ [ 2 Vs
3 ! ! J ! ! ! ! ! oo !
= i i ! i i i i i i i i
[ [ S=o|€— - = - ! ! ! ! ! | VINP3/VINNS
i i i elector ' f f f t t T >—=—> V<8>
i 1 ' A T N I
= | =
I I 2 « ——m _I I I I I I F
! s ; : : : VINP4/VINN4 L
| EEe — o v
i i L ! i i i i i z i
1 | ] s4t0 1€ - P — 1 1 1 | ES :
% : : : VINP5/VINNS > £, V<31>
A 4 i F Spetecto ; . T T T T Vcenter
— = ; : : : V<32>
p— | = | | | | :
— ; i B R = i i i {
= ! =§64m1 < ! ! ' VINP6/VINNG i
j— oo | Spelectol T | | | V<43
—eanr||| ! z ; : : ' ;
——selector| 1 = ! ! ! H
p— | i%iﬁ;s « - P — i i VINP7VINN7 V<gs>
— ! I i ; i
— 2to1 E3 | 1 1
p— [selectol = . :
3 L | B N — '
— =;§e|emc] : | VINP8/VINNg V<595
| H
:i 64t0 1 ( . _I ...................................... VINPIVINNG i
£ electol V<62>
|
2 < —-- =
VGS 1
% VINP1OVINN1O e
Figure65. Structure of Grayscale Amplifier
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Positive Polarity Negative Polarity
P ——-- ——e- eeeccccccececcccccanan R ——-- ——-- ——e- eeeccccccececcccccanan .
Gvop
VRHO vToP : VRHO VTOP
e o 2 N e . .
H VRH1~VRHE3 SEL H VRH1-VRH83 SEL i
H H
H
2 H H H
: o
H : H H
H H H
H
52R . 52R .
H H
' 1
H : H H
H H H
H
VRLE3 VBOTTOM H : VRLE3 VBOTTOM
H 64to1 2 tot VINP10 H . 64101 2 to1 VINN10 H
- o o [vwers> } R o1 o [vmwio> 4
VRLO-VRLE2 VRLO~VRLE2 '
16R - 16R -
ves ¢ H H
* H T H
o .- P .- :

Figure66. Structure of Resistor Ladder Network I
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Positive Polarity Negative Polarity
[VINPO> VINPO [VINPO> [VINND> VINNO [VINND>

sor mm \_yrup sor mm \_yrup <BKNO5:0]
. |

VRCO 64 o VRCO 64 to1

EL ——{VINPT> EL VINN]
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6 6
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VRCT6  laato1
e (Ve o VIR
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1R R
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148 YRCTE— 148 VRCOE—
o e o e
EL EL
i
VRCA8 |64 tof VRCA8  |64t0f
~ SEL ﬂ ~ SEL HVINNS
VRC111 | [VINPS> VRC111 | [VINKE>
PKR5[5:0] PKNB[5:0]
VRCT43 |gatof VRCT43 eatof
S e e VIR
SEL [VINPE> SEL {VINNE>

VRCT50 54101 VRCT50 64101

0.5R vregr |SEL (VINPT 0.5R vRegaz  |SE F————{VINN>

X = VRC154~VRC159 E— X = V/RC154~VRC159 E—
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Figure67. Structure of Resistor Ladder Network II
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4.2.4. GAMMA ADJUSTMENT REGISTER

This block has registers to set up the grayscale voltage according to the gamma specification of the LCD panel.
These registers can independently set up the positive/negative polarities. There are 4 types of register groups to
adjust the amplitude on the grayscale characteristics of the grayscale voltage, and R/G/B gamma adjustment

registers are separated. The following figures indicate the operation of each adjustment registers.

»
>
Y
»
»
»

RFP/N GLP/N  PKP/NO™8

Grayscale Voltage
Grayscale Voltage
Grayscale Voltage
Grayscale Voltage

Y OSPN

> » » >
» » » »
Grayscale Number Grayscale Number Grayscale Number Grayscale Number

a) Reference adjustment b) Amplitude adjustment c) Micro- adjustment d) X-axis symmetric adjustment

Figure68. The Operation of Adjusting Register

4.2.4.1. Reference adjustment register
The Reference adjustment register is used to adjust the reference of the grayscale voltage. To accomplish the
adjustment, it controls the VINP10/VINN10 voltage level by 64 to 1 selector towards the 64-leveled reference

voltage generated from the resistor ladder between GVDD and VGS.

4.2.4.2. Amplitude adjustment register
The Amplitude adjustment register is to adjust the amplitude of the grayscale voltage. To accomplish the
adjustment, it controls the VINPO/VINNO voltage level by 64 to 1 selector towards the 64-leveled reference voltage

generated from the resistor ladder between GVDD and VGS.

4.2.4.3. Micro-adjustment register

The Micro adjustment register is employed to make subtle adjustment to the grayscale voltage level. To
accomplish the adjustment, it controls each reference voltage level by the 64 to 1 selector towards the 64-leveled
reference voltage generated from the resistor ladder. Also, there is an independent register on the

positive/negative polarities as well as other adjustment registers.

4.2.4.4. X-axis symmetric adjustment register

The X-axis symmetric adjustment register is to adjust X-axis symmetric of the grayscale voltage. This register can
be detailedly explained with NGF register selection. 1st case; when XSG=0 and NGF=1,
Vp<N>+Vn<N>=Vp<0>+Vn<0> and gamma symmetric axis is (Vp<0>+Vn<0>)/2. 2nd case; when XSG=0 and
NGF=0, negative gamma voltage can be changed using negative gamma register value and symmetric axis will

be changed according to negative gamma voltage. 3rd case; when XSG=1 and NGF=1, Vp<N>=Vn<|63-N|>. 4th
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case; when XSG=1 and NGF=0, Vp<N>+Vn<N> # Vp<0>+Vn<0> but can have similar value in some degree

using both positive and negative gamma registers.

Table 42. Gamma Adjusting Register

) Positive Negative
Register ) ) Set-up Contents
Polarity Polarity
Reference OSP[5:0] OSNI5:0] | The voltage of VBOTTOM is selected by the 64 to 1 selector
adjustment
Amplitude RFP[5:0] | RFN[5:0] | The voltage of VTOP is selected by the 64 to 1 selector
adjustment
The voltage of VINP10/VINN10 is selected by the 2 to 1
X-axis symmetric
XSG selector
adjustment
The voltage of VINPO/VINNO is selected by the 2 to 1 selector
The voltage of grayscale number from 1 to 62 is adjusted by
GLP[1:0] GLN[1:0]
the variable resistor
The voltage of grayscale number 1 is selected by the 64 to 1
PKPO[5:0] | PKNO[5:0]
selector
The voltage of grayscale number 4 is selected by the 64 to 1
PKP1[5:0] | PKN1[5:0]
selector
The voltage of grayscale number 8 is selected by the 64 to 1
PKP2[5:0] | PKN2[5:0]
selector
The voltage of grayscale number 20 is selected by the 64 to 1
PKP3[5:0] | PKN3[5:0]
selector
Micro adjustment
The voltage of grayscale number VC (middle voltage between
PKP4[5:0] | PKN4[5:0]
v<31> and V<32>) is selected by the 64 to 1 selector
The voltage of grayscale number 43 is selected by the 64 to 1
PKP5[5:0] | PKN5[5:0]
selector
The voltage of grayscale number 55 is selected by the 64 to 1
PKP6[5:0] | PKN6[5:0]
selector
The voltage of grayscale number 59 is selected by the 64 to 1
PKP7[5:0] | PKN7[5:0]
selector
The voltage of grayscale number 62 is selected by the 64 to 1
PKP8[5:0] | PKN8[5:0]
selector

ELECTRONICS
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4.2.5. RESISTOR LADDER NETWORK / SELECTOR

This block outputs the reference voltage of the grayscale voltage. There are three ladder resistors including the 64
to 1 selector selecting voltage generated by the ladder resistance voltage. Also, there are pins that connect to the
external volume resistor. In addition, it allows compensating the dispersion of length between one panel and

another.

4.2.5.1. Resistor ladder network 1 / selector
There are 2 adjustments that are for the reference / amplitude adjustment (RFP(N)/ OSP(N)) and micro
adjustment (PKP(N)). The voltage level is set by the reference / amplitude adjustment registers and micro

adjustments as below.

Table 43. Amplitude Adjustment

Register Value RFP(N) [5:0] Selected Voltage VTOP Formula of VTOP
000000 VRHO (320R/320R) * (GVDD-VGS) + VGS
000001 VRH1 (318R/320R) * (GVDD-VGS) + VGS
000010 VRH2 (316R/320R) * (GVDD-VGS) + VGS
000011 VRH3 (314R/320R) * (GVDD-VGS) + VGS
000100 VRH4 (312R/320R) * (GVDD-VGS) + VGS
000101 VRH5 (310R/320R) * (GVDD-VGS) + VGS
000110 VRH6 (308R/320R) * (GVDD-VGS) + VGS
000111 VRH7 (306R/320R) * (GVDD-VGS) + VGS
001000 VRH8 (304R/320R) * (GVDD-VGS) + VGS
001001 VRH9 (302R/320R) * (GVDD-VGS) + VGS
001010 VRH10 (300R/320R) * (GVDD-VGS) + VGS
001011 VRH11 (298R/320R) * (GVDD-VGS) + VGS
001100 VRH12 (296R/320R) * (GVDD-VGS) + VGS
001101 VRH13 (294R/320R) * (GVDD-VGS) + VGS
001110 VRH14 (292R/320R) * (GVDD-VGS) + VGS
001111 VRH15 (290R/320R) * (GVDD-VGS) + VGS
010000 VRH16 (288R/320R) * (GVDD-VGS) + VGS
010001 VRH17 (286R/320R) * (GVDD-VGS) + VGS
010010 VRH18 (284R/320R) * (GVDD-VGS) + VGS
010011 VRH19 (282R/320R) * (GVDD-VGS) + VGS
010100 VRH20 (280R/320R) * (GVDD-VGS) + VGS
010101 VRH21 (278R/320R) * (GVDD-VGS) + VGS
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Register Value RFP(N) [5:0] Selected Voltage VTOP Formula of VTOP
010110 VRH22 (276R/320R) * (GVDD-VGS) + VGS
010111 VRH23 (274R/320R) * (GVDD-VGS) + VGS
011000 VRH24 (272R/320R) * (GVDD-VGS) + VGS
011001 VRH25 (270R/320R) * (GVDD-VGS) + VGS
011010 VRH26 (268R/320R) * (GVDD-VGS) + VGS
011011 VRH27 (266R/320R) * (GVDD-VGS) + VGS
011100 VRH28 (264R/320R) * (GVDD-VGS) + VGS
011101 VRH29 (262R/320R) * (GVDD-VGS) + VGS
011110 VRH30 (260R/320R) * (GVDD-VGS) + VGS
011111 VRH31 (258R/320R) * (GVDD-VGS) + VGS
100000 VRH32 (256R/320R) * (GVDD-VGS) + VGS
100001 VRH33 (254R/320R) * (GVDD-VGS) + VGS
100010 VRH34 (252R/320R) * (GVDD-VGS) + VGS
100011 VRH35 (250R/320R) * (GVDD-VGS) + VGS
100100 VRH36 (248R/320R) * (GVDD-VGS) + VGS
100101 VRH37 (246R/320R) * (GVDD-VGS) + VGS
100110 VRH38 (244R/320R) * (GVDD-VGS) + VGS
100111 VRH39 (242R/320R) * (GVDD-VGS) + VGS
101000 VRH40 (240R/320R) * (GVDD-VGS) + VGS
101001 VRH41 (238R/320R) * (GVDD-VGS) + VGS
101010 VRH42 (236R/320R) * (GVDD-VGS) + VGS
101011 VRH43 (234R/320R) * (GVDD-VGS) + VGS
101100 VRH44 (232R/320R) * (GVDD-VGS) + VGS
101101 VRH45 (230R/320R) * (GVDD-VGS) + VGS
101110 VRH46 (228R/320R) * (GVDD-VGS) + VGS
101111 VRH47 (226R/320R) * (GVDD-VGS) + VGS
110000 VRH48 (224R/320R) * (GVDD-VGS) + VGS
110001 VRH49 (222R/320R) * (GVDD-VGS) + VGS
110010 VRH50 (220R/320R) * (GVDD-VGS) + VGS
110011 VRH51 (218R/320R) * (GVDD-VGS) + VGS
110100 VRH52 (216R/320R) * (GVDD-VGS) + VGS
110101 VRH53 (214R/320R) * (GVDD-VGS) + VGS
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Register Value RFP(N) [5:0]

Selected Voltage VTOP

Formula of VTOP

110110 VRH54 (212R/320R) * (GVDD-VGS) + VGS
110111 VRH55 (210R/320R) * (GVDD-VGS) + VGS
111000 VRH56 (208R/320R) * (GVDD-VGS) + VGS
111001 VRH57 (206R/320R) * (GVDD-VGS) + VGS
111010 VRH58 (204R/320R) * (GVDD-VGS) + VGS
111011 VRH59 (202R/320R) * (GVDD-VGS) + VGS
111100 VRH60 (200R/320R) * (GVDD-VGS) + VGS
111101 VRH61 (198R/320R) * (GVDD-VGS) + VGS
111110 VRH62 (196R/320R) * (GVDD-VGS) + VGS
111111 VRH63 (194R/320R) * (GVDD-VGS) + VGS

Table 44. Reference Adjustment

Register Value OSP(N) [5:0] Selected Voltage VBOTTOM Formula of VBOTTOM
000000 VRLO (16R/320R) * (GVDD-VGS) + VGS
000001 VRL1 (18R/320R) * (GVDD-VGS) + VGS
000010 VRL2 (20R/320R) * (GVDD-VGS) + VGS
000011 VRL3 (22R/320R) * (GVDD-VGS) + VGS
000100 VRL4 (24R/320R) * (GVDD-VGS) + VGS
000101 VRL5 (26R/320R) * (GVDD-VGS) + VGS
000110 VRL6 (28R/320R) * (GVDD-VGS) + VGS
000111 VRL7 (30R/320R) * (GVDD-VGS) + VGS
001000 VRL8 (32R/320R) * (GVDD-VGS) + VGS
001001 VRL9 (34R/320R) * (GVDD-VGS) + VGS
001010 VRL10 (36R/320R) * (GVDD-VGS) + VGS
001011 VRL11 (38R/320R) * (GVDD-VGS) + VGS
001100 VRL12 (40R/320R) * (GVDD-VGS) + VGS
001101 VRL13 (42R/320R) * (GVDD-VGS) + VGS
001110 VRL14 (44R/320R) * (GVDD-VGS) + VGS
001111 VRL15 (46R/320R) * (GVDD-VGS) + VGS
010000 VRL16 (48R/320R) * (GVDD-VGS) + VGS
010001 VRL17 (50R/320R) * (GVDD-VGS) + VGS
010010 VRL18 (52R/320R) * (GVDD-VGS) + VGS
010011 VRL19 (54R/320R) * (GVDD-VGS) + VGS
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Register Value OSP(N) [5:0] Selected Voltage VBOTTOM Formula of VBOTTOM
010100 VRL20 (56R/320R) * (GVDD-VGS) + VGS
010101 VRL21 (58R/320R) * (GVDD-VGS) + VGS
010110 VRL22 (60R/320R) * (GVDD-VGS) + VGS
010111 VRL23 (62R/320R) * (GVDD-VGS) + VGS
011000 VRL24 (64R/320R) * (GVDD-VGS) + VGS
011001 VRL25 (66R/320R) * (GVDD-VGS) + VGS
011010 VRL26 (68R/320R) * (GVDD-VGS) + VGS
011011 VRL27 (70R/320R) * (GVDD-VGS) + VGS
011100 VRL28 (72R/320R) * (GVDD-VGS) + VGS
011101 VRL29 (74R/320R) * (GVDD-VGS) + VGS
011110 VRL30 (76R/320R) * (GVDD-VGS) + VGS
011111 VRL31 (78R/320R) * (GVDD-VGS) + VGS
100000 VRL32 (80R/320R) * (GVDD-VGS) + VGS
100001 VRL33 (82R/320R) * (GVDD-VGS) + VGS
100010 VRL34 (84R/320R) * (GVDD-VGS) + VGS
100011 VRL35 (86R/320R) * (GVDD-VGS) + VGS
100100 VRL36 (88R/320R) * (GVDD-VGS) + VGS
100101 VRL37 (90R/320R) * (GVDD-VGS) + VGS
100110 VRL38 (92R/320R) * (GVDD-VGS) + VGS
100111 VRL39 (94R/320R) * (GVDD-VGS) + VGS
101000 VRL40 (96R/320R) * (GVDD-VGS) + VGS
101001 VRL41 (98R/320R) * (GVDD-VGS) + VGS
101010 VRL42 (100R/320R) * (GVDD-VGS) + VGS
101011 VRL43 (102R/320R) * (GVDD-VGS) + VGS
101100 VRL44 (104R/320R) * (GVDD-VGS) + VGS
101101 VRL45 (106R/320R) * (GVDD-VGS) + VGS
101110 VRL46 (108R/320R) * (GVDD-VGS) + VGS
101111 VRL47 (110R/320R) * (GVDD-VGS) + VGS
110000 VRL48 (112R/320R) * (GVDD-VGS) + VGS
110001 VRL49 (114R/320R) * (GVDD-VGS) + VGS
110010 VRL50 (116R/320R) * (GVDD-VGS) + VGS
110011 VRL51 (118R/320R) * (GVDD-VGS) + VGS
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Register Value OSP(N) [5:0] Selected Voltage VBOTTOM Formula of VBOTTOM
110100 VRL52 (120R/320R) * (GVDD-VGS) + VGS
110101 VRL53 (122R/320R) * (GVDD-VGS) + VGS
110110 VRL54 (124R/320R) * (GVDD-VGS) + VGS
110111 VRL55 (126R/320R) * (GVDD-VGS) + VGS
111000 VRL56 (128R/320R) * (GVDD-VGS) + VGS
111001 VRL57 (130R/320R) * (GVDD-VGS) + VGS
111010 VRL58 (132R/320R) * (GVDD-VGS) + VGS
111011 VRL59 (134R/320R) * (GVDD-VGS) + VGS
111100 VRL60 (136R/320R) * (GVDD-VGS) + VGS
111101 VRL61 (138R/320R) * (GVDD-VGS) + VGS
111110 VRL62 (140R/320R) * (GVDD-VGS) + VGS
111111 VRL63 (142R/320R) * (GVDD-VGS) + VGS

4.2.5.2. Resistor ladder network 2 / selector

In the 64-to-1 selector, the voltage level must be selected by the given ladder resistance and the micro-adjustment

register and output the nine types of the reference voltage, VIN1 to VIN9.

Following figure explains the relationship between the micro-adjustment register and the selected voltage

Table 45. Relationship Between Micro-Adjustment Register and Selected Voltage

Register

Vel Selected Voltage

PKP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N)

[5:0] 1 2 3 4 5 6 7 8 9
000000 VRCO VRC10 | VRC16 | VRC26 | VRC48 | VRC143 | VRC150 | VRC154 | VRC158
000001 VRCA1 VRC11 VRC17 | VRC27 | VRC49 | VRC142 | VRC149 | VRC153 | VRC157
000010 VRC2 VRC12 | VRC18 | VRC28 | VRC50 | VRC141 | VRC148 | VRC152 | VRC156
000011 VRC3 VRC13 | VRC19 | VRC29 | VRC51 | VRC140 | VRC147 | VRC151 | VRC155
000100 VRC4 VRC14 | VRC20 | VRC30 | VRC52 | VRC139 | VRC146 | VRC150 | VRC154
000101 VRC5 VRC15 | VRC21 | VRC31 | VRC53 | VRC138 | VRC145 | VRC149 | VRC153
000110 VRC6 VRC16 | VRC22 | VRC32 | VRC54 | VRC137 | VRC144 | VRC148 | VRC152
000111 VRC7 VRC17 | VRC23 | VRC33 | VRC55 | VRC136 | VRC143 | VRC147 | VRC151
001000 VRCS8 VRC18 | VRC24 | VRC34 | VRC56 | VRC135 | VRC142 | VRC146 | VRC150
001001 VRC9 VRC19 | VRC25 | VRC35 | VRC57 | VRC134 | VRC141 | VRC145 | VRC149
001010 | VRC10 | VRC20 | VRC26 | VRC36 | VRC58 | VRC133 | VRC140 | VRC144 | VRC148
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Register
i Selected Voltage
PKP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N)
[5:0] 1 2 3 4 5 6 7 8 9
001011 VRC11 VRC21 | VRC27 | VRC37 | VRC59 | VRC132 | VRC139 | VRC143 | VRC147
001100 | VRC12 | VRC22 | VRC28 | VRC38 | VRC60 | VRC131 | VRC138 | VRC142 | VRC146
001101 | VRC13 | VRC23 | VRC29 | VRC39 | VRC61 | VRC130 | VRC137 | VRC141 | VRC145
001110 | VRC14 | VRC24 | VRC30 | VRC40 | VRC62 | VRC129 | VRC136 | VRC140 | VRC144
001111 VRC15 | VRC25 | VRC31 | VRC41 | VRC63 | VRC128 | VRC135 | VRC139 | VRC143
010000 | VRC16 | VRC26 | VRC32 | VRC42 | VRC64 | VRC127 | VRC134 | VRC138 | VRC142
010001 | VRC17 | VRC27 | VRC33 | VRC43 | VRC65 | VRC126 | VRC133 | VRC137 | VRC141
010010 | VRC18 | VRC28 | VRC34 | VRC44 | VRC66 | VRC125 | VRC132 | VRC136 | VRC140
010011 | VRC19 | VRC29 | VRC35 | VRC45 | VRC67 | VRC124 | VRC131 | VRC135 | VRC139
010100 | VRC20 | VRC30 | VRC36 | VRC46 | VRC68 | VRC123 | VRC130 | VRC134 | VRC138
010101 | VRC21 | VRC31 | VRC37 | VRC47 | VRC69 | VRC122 | VRC129 | VRC133 | VRC137
010110 | VRC22 | VRC32 | VRC38 | VRC48 | VRC70 | VRC121 | VRC128 | VRC132 | VRC136
010111 | VRC23 | VRC33 | VRC39 | VRC49 | VRC71 | VRC120 | VRC127 | VRC131 | VRC135
011000 | VRC24 | VRC34 | VRC40 | VRC50 | VRC72 | VRC119 | VRC126 | VRC130 | VRC134
011001 | VRC25 | VRC35 | VRC41 | VRC51 | VRC73 | VRC118 | VRC125 | VRC129 | VRC133
011010 | VRC26 | VRC36 | VRC42 | VRC52 | VRC74 | VRC117 | VRC124 | VRC128 | VRC132
011011 | VRC27 | VRC37 | VRC43 | VRC53 | VRC75 | VRC116 | VRC123 | VRC127 | VRC131
011100 | VRC28 | VRC38 | VRC44 | VRC54 | VRC76 | VRC115 | VRC122 | VRC126 | VRC130
011101 | VRC29 | VRC39 | VRC45 | VRC55 | VRC77 | VRC114 | VRC121 | VRC125 | VRC129
011110 | VRC30 | VRC40 | VRC46 | VRC56 | VRC78 | VRC113 | VRC120 | VRC124 | VRC128
011111 VRC31 | VRC41 | VRC47 | VRC57 | VRC79 | VRC112 | VRC119 | VRC123 | VRC127
100000 | VRC32 | VRC42 | VRC48 | VRC58 | VRC80 | VRC111 | VRC118 | VRC122 | VRC126
100001 | VRC33 | VRC43 | VRC49 | VRC59 | VRC81 | VRC110 | VRC117 | VRC121 | VRC125
100010 | VRC34 | VRC44 | VRC50 | VRC60 | VRC82 | VRC109 | VRC116 | VRC120 | VRC124
100011 | VRC35 | VRC45 | VRC51 | VRC61 | VRC83 | VRC108 | VRC115 | VRC119 | VRC123
100100 | VRC36 | VRC46 | VRC52 | VRC62 | VRC84 | VRC107 | VRC114 | VRC118 | VRC122
100101 | VRC37 | VRC47 | VRC53 | VRC63 | VRC85 | VRC106 | VRC113 | VRC117 | VRC121
100110 | VRC38 | VRC48 | VRC54 | VRC64 | VRC86 | VRC105 | VRC112 | VRC116 | VRC120
100111 | VRC39 | VRC49 | VRC55 | VRC65 | VRC87 | VRC104 | VRC111 | VRC115 | VRC119
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Register
i Selected Voltage

PKP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N)

[5:0] 1 2 3 4 5 6 7 8 9
101000 | VRC40 | VRC50 | VRC56 | VRC66 | VRC88 | VRC103 | VRC110 | VRC114 | VRC118
101001 | VRC41 | VRC51 | VRC57 | VRC67 | VRC89 | VRC102 | VRC109 | VRC113 | VRC117
101010 | VRC42 | VRC52 | VRC58 | VRC68 | VRC90 | VRC101 | VRC108 | VRC112 | VRC116
101011 | VRC43 | VRC53 | VRC59 | VRC69 | VRC91 | VRC100 | VRC107 | VRC111 | VRC115
101100 | VRC44 | VRC54 | VRC60 | VRC70 | VRC92 | VRC99 | VRC106 | VRC110 | VRC114
101101 | VRC45 | VRC55 | VRC61 | VRC71 | VRC93 | VRC98 | VRC105 | VRC109 | VRC113
101110 | VRC46 | VRC56 | VRC62 | VRC72 | VRC94 | VRC97 | VRC104 | VRC108 | VRC112
101111 VRC47 | VRC57 | VRC63 | VRC73 | VRC95 | VRC96 | VRC103 | VRC107 | VRC111
110000 | VRC48 | VRC58 | VRC64 | VRC74 | VRC96 | VRC95 | VRC102 | VRC106 | VRC110
110001 | VRC49 | VRC59 | VRC65 | VRC75 | VRC97 | VRC94 | VRC101 | VRC105 | VRC109
110010 | VRC50 | VRC60 | VRC66 | VRC76 | VRC98 | VRC93 | VRC100 | VRC104 | VRC108
110011 | VRC51 | VRC61 | VRC67 | VRC77 | VRC99 | VRC92 | VRC99 | VRC103 | VRC107
110100 | VRC52 | VRC62 | VRC68 | VRC78 | VRC100 | VRC91 | VRC98 | VRC102 | VRC106
110101 | VRC53 | VRC63 | VRC69 | VRC79 | VRC101 | VRC90 | VRC97 | VRC101 | VRC105
110110 | VRC54 | VRC64 | VRC70 | VRC80 | VRC102 | VRC89 | VRC96 | VRC100 | VRC104
110111 VRC55 | VRC65 | VRC71 | VRC81 | VRC103 | VRC88 | VRC95 | VRC99 | VRC103
111000 | VRC56 | VRC66 | VRC72 | VRC82 | VRC104 | VRC87 | VRC94 | VRC98 | VRC102
111001 | VRC57 | VRC67 | VRC73 | VRC83 | VRC105 | VRC86 | VRC93 | VRC97 | VRC101
111010 | VRC58 | VRC68 | VRC74 | VRC84 | VRC106 | VRC85 | VRC92 | VRC96 | VRC100
Table 46. Relationship Between Micro-Adjustment Register and Selected Voltage(Continued)

Register
i Selected Voltage

PKP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N) | VINP(N)

[5:0] 1 2 3 4 5 6 7 8 9
111011 VRC59 | VRC69 | VRC75 | VRC85 | VRC107 | VRC84 | VRC91 | VRC95 | VRC99
111100 | VRC60 | VRC70 | VRC76 | VRC86 | VRC108 | VRC83 | VRC90 | VRC94 | VRC98
111101 VRC61 | VRC71 | VRC77 | VRC87 | VRC109 | VRC82 | VRC89 | VRC93 | VRC97
111110 | VRC62 | VRC72 | VRC78 | VRC88 | VRC110 | VRC81 | VRC88 | VRC92 | VRC96
111111 VRC63 | VRC73 | VRC79 | VRC89 | VRC111 | VRC80 | VRC87 | VRC91 | VRC95
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The grayscale levels are determined by the following formulas listed in the following equations.
Negative gamma voltages are calculated with the same equation of positive gamma voltages, but the gray scale is
symmetric, which means negative V<0> is equal to positive V<63>. Rt and Ra in the below equations are

determined by GL[1:0] Registers as follows.

GLP/N[1:0]=00, Rt = 154R, Ra=R
GLP/N [1:0]=01, Rt = 204R, Ra=R+50R
GLP/N [1:0]=10, Rt = 204R, Ra=R
GLP/N [1:0]=11, Rt = 254R, Ra=R+50R
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4.2.6. GRAYSCALE LEVELS

Table 47. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1

ELECTRONICS

Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRCO | (153.5Ra/Rt) * (VINPO — VINP10) + VINP10 | PKPQ[5:0] = “000000” VNP1
VRC1 | (153Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “000001”
VRC2 | (152.5Ra/Rt) * (VINPO — VINP10) + VINP10 | PKPQ[5:0] = “000010”
VRC3 | (152Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “000011”
VRC4 | (151.5Ra/Rt) * (VINPO — VINP10) + VINP10 | PKPQ[5:0] = “000100”
VRC5 | (151Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “000101”
VRC6 | (150Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “000110”
VRC7 | (149Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “000111”
VRC8 | (148Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001000”
VRC9 | (147Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001001”
VRC10 | (146Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001010”
VRC11 | (145Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001011”
VRC12 | (144Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001100”
VRC13 | (143Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001101”
VRC14 | (142Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001110”
VRC15 | (141Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “001111”
VRC16 | (140Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010000”
VRC17 | (139Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010001”
VRC18 | (138Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010010”
VRC19 | (137Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010011”
VRC20 | (136Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010100”
VRC21 | (135Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010101”
VRC22 | (134Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010110”
VRC23 | (133Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “010111”
VRC24 | (132Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011000”
VRC25 | (131Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011001”
VRC26 | (130Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011010”
VRC27 | (129Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011011”
VRC28 | (128Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011100”
VRC29 | (127Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC30 | (126Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011110”
VRC31 | (125Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “011111”
VRC32 | (124Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100000”
VRC33 | (123Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100001”
VRC34 | (122Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100010”
VRC35 | (121Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100011”
Table 48. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC36 | (120Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100100” VINP1
VRC37 | (119Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100101”
VRC38 | (118Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100110”
VRC39 | (117Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “100111”
VRC40 | (116Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101000”
VRC41 | (115Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101001”
VRC42 | (114Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101010”
VRC43 | (113Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101011”
VRC44 | (112Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101100”
VRC45 | (111Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101101”
VRC46 | (110Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101110”
VRC47 | (109Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “101111”
VRC48 | (108Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110000”
VRC49 | (107Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110001”
VRC50 | (106Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110010”
VRC51 | (105Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110011”
VRC52 | (104Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110100”
VRC53 | (103Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110101”
VRC54 | (102Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110110”
VRC55 | (101Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “110111”
VRC56 | (100Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111000”
VRC57 | (99Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111001”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC58 | (98Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111010”
VRC59 | (97Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111011”
VRC60 | (96Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111100”
VRC61 | (95Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111101”
VRC62 | (94Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111110”
VRC63 | (93Ra/Rt) * (VINPO — VINP10) + VINP10 PKPO[5:0] = “111111”
VRC10 | (146Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000000”
VRC11 | (145Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000001”
VRC12 | (144Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000010”
VRC13 | (143Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000011” VINP2
VRC14 | (142Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000100”
VRC15 | (141Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000101”
VRC16 | (140Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000110”
VRC17 | (139Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “000111”
Table 49. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC18 | (138Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001000” VINP2
VRC19 | (137Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001001”
VRC20 | (136Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001010”
VRC21 | (135Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001011”
VRC22 | (134Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001100”
VRC23 | (133Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001101”
VRC24 | (132Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001110”
VRC25 | (131Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “001111”
VRC26 | (130Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010000”
VRC27 | (129Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010001”
VRC28 | (128Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010010”
VRC29 | (127Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010011”
VRC30 | (126Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010100”
VRC31 | (125Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010101”
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ELECTRONICS

Pads Formula Micro-Adjusting Register Reference Voltage
Value

VRC32 | (124Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010110”

VRC33 | (123Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “010111”

VRC34 | (122Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011000”

VRC35 | (121Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011001”

VRC36 | (120Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011010”

VRC37 | (119Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011011”

VRC38 | (118Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011100”

VRC39 | (117Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011101”

VRC40 | (116Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] =“011110”

VRC41 | (115Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “011111”

VRC42 | (114Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100000”

VRC43 | (113Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100001”

VRC44 | (112Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100010”

VRC45 | (111Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100011”

VRC46 | (110Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100100”

VRC47 | (109Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100101”

VRC48 | (108Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100110”

VRC49 | (107Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “100111”

VRC50 | (106Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101000”

VRC51 | (105Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101001”

VRC52 | (104Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101010”

VRC53 | (103Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101011”

Table 50. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value

VRC54 | (102Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101100” VINP2
VRC55 | (101Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101101”

VRC56 | (100Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101110”

VRC57 | (99Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “101111”

VRC58 | (98Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110000”

VRC59 | (97Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110001”
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Pads Formula Reference Voltage
Value
VRC60 | (96Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110010”
VRC61 | (95Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110011”
VRC62 | (94Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110100”
VRC63 | (93Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110101”
VRC64 | (92Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110110”
VRC65 | (91Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “110111”
VRC66 | (90Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111000”
VRC67 | (89Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111001”
VRC68 | (88Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111010”
VRC6B9 | (87Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111011”
VRC70 | (86Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111100”
VRC71 | (85Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111101”
VRC72 | (84Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111110”
VRC73 | (83Ra/Rt) * (VINPO — VINP10) + VINP10 PKP1[5:0] = “111111”
VRC16 | (140Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000000”
VRC17 | (139Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000001”
VRC18 | (138Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000010”
VRC19 | (137Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000011”
VRC20 | (136Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000100”
VRC21 | (135Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000101”
VRC22 | (134Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000110”
VRC23 | (133Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “000111” VINP3
VRC24 | (132Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001000”
VRC25 | (131Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001001”
VRC26 | (130Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001010”
VRC27 | (129Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001011”
VRC28 | (128Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001100”
VRC29 | (127Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001101”
VRC30 | (126Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001110”
VRC31 | (125Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “001111”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC32 | (124Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010000” VINP3
VRC33 | (123Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010001”
VRC34 | (122Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010010”
VRC35 | (121Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010011”
VRC36 | (120Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010100”
VRC37 | (119Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010101”
VRC38 | (118Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010110”
VRC39 | (117Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “010111”
VRC40 | (116Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011000”
VRC41 | (115Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011001”
VRC42 | (114Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011010”
VRC43 | (113Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011011”
VRC44 | (112Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011100”
VRC45 | (111Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011101”
VRC46 | (110Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011110”
VRC47 | (109Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “011111”
VRC48 | (108Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100000”
VRC49 | (107Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100001”
VRC50 | (106Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100010”
VRC51 | (105Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100011”
VRC52 | (104Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100100”
VRC53 | (103Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100101”
VRC54 | (102Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100110”
VRC55 | (101Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “100111”
VRC56 | (100Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101000”
VRC57 | (99Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101001”
VRC58 | (98Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101010”
VRC59 | (97Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101011”
VRC60 | (96Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101100”
VRC61 | (95Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC62 | (94Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101110”
VRC63 | (93Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “101111”
VRC64 | (92Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110000”
VRC65 | (91Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110001”
VRC66 | (90Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110010”
VRC67 | (89Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110011”
Table 52. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC68 | (88Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110100”
VRC69 | (87Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110101”
VRC70 | (86Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110110”
VRC71 | (85Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “110111”
VRC72 | (84Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111000”
VRC73 | (83Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111001” VINP3
VRC74 | (82Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111010”
VRC75 | (81Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111011”
VRC76 | (80Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111100”
VRC77 | (79Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111101”
VRC78 | (78Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111110”
VRC79 | (77Ra/Rt) * (VINPO — VINP10) + VINP10 PKP2[5:0] = “111111”
VRC26 | (130Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000000” VINP4
VRC27 | (129Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000001”
VRC28 | (128Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000010”
VRC29 | (127Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000011”
VRC30 | (126Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000100”
VRC31 | (125Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000101”
VRC32 | (124Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000110”
VRC33 | (123Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “000111”
VRC34 | (122Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001000”
VRC35 | (121Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001001”
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Value
VRC36 | (120Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001010”
VRC37 | (119Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001011”
VRC38 | (118Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001100”
VRC39 | (117Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001101”
VRC40 | (116Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001110”
VRC41 | (115Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “001111”
VRC42 | (114Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010000”
VRC43 | (113Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010001”
VRC44 | (112Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010010”
VRC45 | (111Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010011”
VRC46 | (110Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010100”
VRC47 | (109Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010101”
VRC48 | (108Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010110”
VRC49 | (107Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “010111”
Table 53. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC50 | (106Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011000” VINP4
VRC51 | (105Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011001”
VRC52 | (104Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011010”
VRC53 | (103Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011011”
VRC54 | (102Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011100”
VRC55 | (101Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011101”
VRC56 | (100Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011110”
VRC57 | (99Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “011111”
VRC58 | (98Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100000”
VRC59 | (97Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100001”
VRC60 | (96Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100010”
VRC61 | (95Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100011”
VRC62 | (94Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100100”
VRC63 | (93Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC64 | (92Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100110”
VRC65 | (91Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “100111”
VRC66 | (90Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101000”
VRC67 | (89Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101001”
VRC68 | (88Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101010”
VRC6B9 | (87Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101011”
VRC70 | (86Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101100”
VRC71 | (85Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101101”
VRC72 | (84Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101110”
VRC73 | (83Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “101111”
VRC74 | (82Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110000”
VRC75 | (81Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110001”
VRC76 | (80Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110010”
VRC77 | (79Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110011”
VRC78 | (78Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110100”
VRC79 | (77Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110101”
VRC80 | (76Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110110”
VRC81 | (75Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “110111”
VRC82 | (74Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111000”
VRC83 | (73Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111001”
VRC84 | (72Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111010”
VRC85 | (71Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111011”
Table 54. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference voltage
Value
VRC86 | (70Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111100”
VRC87 | (69Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111101” VINP4
VRC88 | (68Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111110”
VRC89 | (67Ra/Rt) * (VINPO — VINP10) + VINP10 PKP3[5:0] = “111111”
VRC48 | (108Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000000” VINP5
VRC49 | (107Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000001”
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Value
VRC50 | (106Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000010”
VRC51 | (105Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000011”
VRC52 | (104Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000100”
VRC53 | (103Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000101”
VRC54 | (102Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000110”
VRC55 | (101Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “000111”
VRC56 | (100Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001000”
VRC57 | (99Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001001”
VRC58 | (98Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001010”
VRC59 | (97Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001011”
VRC60 | (96Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001100”
VRC61 | (95Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001101”
VRC62 | (94Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001110”
VRC63 | (93Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “001111”
VRC64 | (92Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010000”
VRC65 | (91Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010001”
VRC66 | (90Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010010”
VRC67 | (89Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010011”
VRC68 | (88Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010100”
VRC69 | (87Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010101”
VRC70 | (86Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010110”
VRC71 | (85Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “010111”
VRC72 | (84Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011000”
VRC73 | (83Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011001”
VRC74 | (82Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011010”
VRC75 | (81Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011011”
VRC76 | (80Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011100”
VRC77 | (79Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011101”
VRC78 | (78Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011110”
VRC79 | (77Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “011111”
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Table 55. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)

ELECTRONICS

Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC80 | (76Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100000” VINP5
VRC81 | (75Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100001”
VRC82 | (74Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100010”
VRC83 | (73Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100011”
VRC84 | (72Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100100”
VRC85 | (71Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100101”
VRC86 | (70Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100110”
VRC87 | (69Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “100111”
VRC88 | (68Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101000”
VRC89 | (67Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101001”
VRC90 | (66Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101010”
VRC91 | (65Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101011”
VRC92 | (64Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101100”
VRC93 | (63Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101101”
VRC94 | (62Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101110”
VRC95 | (61Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “101111”
VRC96 | (60Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110000”
VRC97 | (59Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110001”
VRC98 | (58Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110010”
VRC99 | (57Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110011”
VRC100 | (56Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110100”
VRC101 | (55Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110101”
VRC102 | (54Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110110”
VRC103 | (53Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “110111”
VRC104 | (52Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111000”
VRC105 | (51Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111001”
VRC106 | (50Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111010”
VRC107 | (49Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111011”
VRC108 | (48Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111100”
VRC109 | (47Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC110 | (46Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111110”
VRC111 | (45Ra/Rt) * (VINPO — VINP10) + VINP10 PKP4[5:0] = “111111”
VRC143 | (13Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000000”
VRC142 | (14Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000001” VINPG
VRC141 | (15Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000010”
VRC140 | (16Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000011”
Table 56. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC139 | (17Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000100” VINP6
VRC138 | (18Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000101”
VRC137 | (19Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000110”
VRC136 | (20Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “000111”
VRC135 | (21Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001000”
VRC134 | (22Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001001”
VRC133 | (23Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001010”
VRC132 | (24Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001011”
VRC131 | (25Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001100”
VRC130 | (26Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001101”
VRC129 | (27Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001110”
VRC128 | (28Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “001111”
VRC127 | (29Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010000”
VRC126 | (30Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010001”
VRC125 | (31Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010010”
VRC124 | (32Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010011”
VRC123 | (33Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010100”
VRC122 | (34Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010101”
VRC121 | (35Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010110”
VRC120 | (36Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “010111”
VRC119 | (37Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011000”
VRC118 | (38Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011001”
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ELECTRONICS

Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC117 | (39Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011010”
VRC116 | (40Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011011”
VRC115 | (41Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011100”
VRC114 | (42Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011101”
VRC113 | (43Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011110”
VRC112 | (44Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “011111”
VRC111 | (45Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100000”
VRC110 | (46Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100001”
VRC109 | (47Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100010”
VRC108 | (48Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100011”
VRC107 | (49Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100100”
VRC106 | (50Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100101”
VRC105 | (51Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100110”
VRC104 | (52Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “100111”
Table 57. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC103 | (53Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101000” VINP6
VRC102 | (54Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101001”
VRC101 | (55Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101010”
VRC100 | (56Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101011”
VRC99 | (57Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101100”
VRC98 | (58Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101101”
VRC97 | (59Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101110”
VRC96 | (60Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “101111”
VRC95 | (61Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110000”
VRC94 | (62Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110001”
VRC93 | (63Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110010”
VRC92 | (64Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110011”
VRC91 | (65Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110100”
VRC90 | (66Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC89 | (67Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110110”
VRC88 | (68Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “110111”
VRC87 | (69Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111000”
VRC86 | (70Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111001”
VRC85 | (71Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111010”
VRC84 | (72Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111011”
VRC83 | (73Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111100”
VRC82 | (74Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111101”
VRC81 | (75Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111110”
VRC80 | (76Ra/Rt) * (VINPO — VINP10) + VINP10 PKP5[5:0] = “111111”
VRC150 | (6Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000000”
VRC149 | (7Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000001”
VRC148 | (8Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000010”
VRC147 | (9Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000011”
VRC146 | (10Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000100”
VRC145 | (11Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000101” VINP7
VRC144 | (12Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000110”
VRC143 | (13Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “000111”
VRC142 | (14Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001000”
VRC141 | (15Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001001”
VRC140 | (16Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001010”
VRC139 | (17Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001011”
Table 58. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC138 | (18Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001100” VINP7
VRC137 | (19Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001101”
VRC136 | (20Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001110”
VRC135 | (21Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “001111”
VRC134 | (22Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010000”
VRC133 | (23Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010001”
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Pads Formula Reference Voltage
Value
VRC132 | (24Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010010”
VRC131 | (25Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010011”
VRC130 | (26Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010100”
VRC129 | (27Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010101”
VRC128 | (28Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010110”
VRC127 | (29Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “010111”
VRC126 | (30Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011000”
VRC125 | (31Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011001”
VRC124 | (32Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011010”
VRC123 | (33Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011011”
VRC122 | (34Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011100”
VRC121 | (35Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011101”
VRC120 | (36Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011110”
VRC119 | (37Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “011111”
VRC118 | (38Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100000”
VRC117 | (39Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100001”
VRC116 | (40Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100010”
VRC115 | (41Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100011”
VRC114 | (42Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100100”
VRC113 | (43Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100101”
VRC112 | (44Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100110”
VRC111 | (45Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “100111”
VRC110 | (46Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101000”
VRC109 | (47Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101001”
VRC108 | (48Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101010”
VRC107 | (49Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101011”
VRC106 | (50Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101100”
VRC105 | (51Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101101”
VRC104 | (52Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101110”
VRC103 | (53Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “101111”
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Table 59. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)

ELECTRONICS

Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC102 | (54Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110000”
VRC101 | (55Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110001”
VRC100 | (56Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110010”
VRC99 | (57Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110011”
VRC98 | (58Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110100”
VRC97 | (59Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110101”
VRC96 | (60Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110110”
VRC95 | (61Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “110111” VINP?
VRC94 | (62Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111000”
VRC93 | (63Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111001”
VRC92 | (64Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111010”
VRC91 | (65Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111011”
VRC90 | (66Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111100”
VRC89 | (67Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111101”
VRC88 | (68Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111110”
VRC87 | (69Ra/Rt) * (VINPO — VINP10) + VINP10 PKP6[5:0] = “111111”
VRC154 | (2.5Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000000” VINP8
VRC153 | (3Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000001”
VRC152 | (4Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000010”
VRC151 | (5Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000011”
VRC150 | (6Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000100”
VRC149 | (7Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000101”
VRC148 | (8Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000110”
VRC147 | (9Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “000111”
VRC146 | (10Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001000”
VRC145 | (11Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001001”
VRC144 | (12Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001010”
VRC143 | (13Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001011”
VRC142 | (14Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001100”
VRC141 | (15Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC140 | (16Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001110”
VRC139 | (17Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “001111”
VRC138 | (18Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010000”
VRC137 | (19Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010001”
VRC136 | (20Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010010”
VRC135 | (21Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010011”
Table 60. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC134 | (22Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010100” VINP8
VRC133 | (23Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010101”
VRC132 | (24Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010110”
VRC131 | (25Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “010111”
VRC130 | (26Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011000”
VRC129 | (27Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011001”
VRC128 | (28Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011010”
VRC127 | (29Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011011”
VRC126 | (30Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011100”
VRC125 | (31Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011101”
VRC124 | (32Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011110”
VRC123 | (33Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “011111”
VRC122 | (34Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100000”
VRC121 | (35Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100001”
VRC120 | (36Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100010”
VRC119 | (37Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100011”
VRC118 | (38Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100100”
VRC117 | (39Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100101”
VRC116 | (40Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100110”
VRC115 | (41Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “100111”
VRC114 | (42Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101000”
VRC113 | (43Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101001”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC112 | (44Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101010”
VRC111 | (45Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101011”
VRC110 | (46Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101100”
VRC109 | (47Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101101”
VRC108 | (48Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101110”
VRC107 | (49Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “101111”
VRC106 | (50Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110000”
VRC105 | (51Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110001”
VRC104 | (52Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110010”
VRC103 | (53Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110011”
VRC102 | (54Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110100”
VRC101 | (55Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110101”
VRC100 | (56Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110110”
VRC99 | (57Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “110111”
Table 61. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC98 | (58Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111000”
VRC97 | (59Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111001”
VRC96 | (60Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111010”
VRC95 | (61Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111011” VINPS
VRC94 | (62Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111100”
VRC93 | (63Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111101”
VRC92 | (64Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111110”
VRC91 | (65Ra/Rt) * (VINPO — VINP10) + VINP10 PKP7[5:0] = “111111”
VRC158 | (0.5Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000000” VINP9
VRC157 | (1Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000001”
VRC156 | (1.5Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000010”
VRC155 | (2Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000011”
VRC154 | (2.5Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000100”
VRC153 | (3Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000101”
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Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC152 | (4Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000110”
VRC151 | (5Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “000111”
VRC150 | (6Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001000”
VRC149 | (7Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001001”
VRC148 | (8Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001010”
VRC147 | (9Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001011”
VRC146 | (10Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001100”
VRC145 | (11Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001101”
VRC144 | (12Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001110”
VRC143 | (13Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “001111”
VRC142 | (14Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010000”
VRC141 | (15Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010001”
VRC140 | (16Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010010”
VRC139 | (17Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010011”
VRC138 | (18Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010100”
VRC137 | (19Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010101”
VRC136 | (20Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010110”
VRC135 | (21Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “010111”
VRC134 | (22Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011000”
VRC133 | (23Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011001”
VRC132 | (24Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011010”
VRC131 | (25Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011011”
Table 62. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 1 (Continued)
Pads Formula Micro-Adjusting Register Reference Voltage
Value
VRC130 | (26Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011100” VINP9
VRC129 | (27Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011101”
VRC128 | (28Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011110”
VRC127 | (29Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “011111”
VRC126 | (30Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100000”
VRC125 | (31Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100001”
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Pads Formula Reference Voltage
Value
VRC124 | (32Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100010”
VRC123 | (33Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100011”
VRC122 | (34Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100100”
VRC121 | (35Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100101”
VRC120 | (36Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100110”
VRC119 | (37Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “100111”
VRC118 | (38Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101000”
VRC117 | (39Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101001”
VRC116 | (40Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101010”
VRC115 | (41Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101011”
VRC114 | (42Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101100”
VRC113 | (43Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101101”
VRC112 | (44Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101110”
VRC111 | (45Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “101111”
VRC110 | (46Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110000”
VRC109 | (47Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110001”
VRC108 | (48Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110010”
VRC107 | (49Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110011”
VRC106 | (50Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110100”
VRC105 | (51Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110101”
VRC104 | (52Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110110”
VRC103 | (53Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “110111”
VRC102 | (54Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111000”
VRC101 | (55Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111001”
VRC100 | (56Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111010”
VRC99 (57Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111011”
VRC98 (58Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111100”
VRC97 (59Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111101”
VRC96 (60Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111110”
VRC95 (61Ra/Rt) * (VINPO — VINP10) + VINP10 PKP8[5:0] = “111111”
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Table 63. Formulas for Calculating Gamma Adjusting Voltage (Positive Polarity) 2

Grayscale Grayscale

Voltage Formula voltage Formula
Vo VINPO V32 VC-(VC-V43) * (0.5/11.5)
V1 VINP1 V33 VC-(VC-V43) * (1.25/11.5)
V2 V1-(V1-V4) * (6/12) V34 VC-(VC-V43) * (2.25/11.5)
V3 V1-(V1-V4) * (10/12) V35 VC-(VC-V43) * (3/11.5)
V4 VINP2 V36 VC-(VC-V43) * (4/11.5)
V5 V4-(V4-V8) * (2.5/7.5) V37 VC-(VC-V43) * (5/11.5)
V6 V4-(V4-V8) * (4.5/7.5) V38 VC-(VC-V43) * (6/11.5)
V7 V4-(V4-V8) * (6/7.5) V39 VC-(VC-V43) * (7/11.5)
V8 VINP3 V40 VC-(VC-V43) * (8/11.5)
V9 V8-(V8-V20) * (1.5/13.25) V41 VC-(VC-V43) * (9/11.5)
V10 V8-(V8-V20) * (3.5/13.25) V42 VC-(VC-V43) * (10.5/11.5)
V11 V8-(V8-V20) * (4.5/13.25) V43 VINP6
V12 V8-(V8-V20) * (5.5/13.25) V44 V43-(V43-V55) * (1/17.5)
V13 V8-(V8-V20) * (6.75/13.25) V45 V43-(V43-V55) * (2.5/17.5)
V14 V8-(V8-V20) * (7.75/13.25) V46 V43-(V43-V55) * (3.75/17.5)
V15 V8-(V8-V20) * (8.75/13.25) Va7 V43-(V43-V55) * (4.75/17.5)
V16 V8-(V8-V20) * (9.75/13.25) V48 V43-(V43-V55) * (6.5/17.5)
V17 V8-(V8-V20) * (10.75/13.25) V49 V43-(V43-V55) * (7.5/17.5)
V18 V8-(V8-V20) * (11.75/13.25) V50 V43-(V43-V55) * (9/17.5)
V19 V8-(V8-V20) * (12.75/13.25) V51 V43-(V43-V55) * (10.5/17.5)
V20 VINP4 V52 V43-(V43-V55) * (12/17.5)
V21 V20-(V20-VC) * (1.5/12.25) V53 V43-(V43-V55) * (13.5/17.5)
V22 V20-(V20-VC) * (2.5/12.25) V54 V43-(V43-V55) * (15.5/17.5)
V23 V20-(V20-VC) * (3.75/12.25) V55 VINP7
V24 V20-(V20-VC) * (4.75/12.25) V56 V55-(V55-V59) * (2/9.5)
V25 V20-(V20-VC) * (5.75/12.25) V57 V55-(V55-V59) * (4/9.5)
V26 V20-(V20-VC) * (6.75/12.25) V58 V55-(V55-V59) * (6.5/9.5)
V27 V20-(V20-VC) * (7.75/12.25) V59 VINP8
V28 V20-(V20-VC) * (8.75/12.25) V60 V59-(V59-V62) * (3.5/11.5)
V29 V20-(V20-VC) * (9.75/12.25) V61 V59-(V59-V62) * (6.5/11.5)
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Grayscale Grayscale
Formula Formula
Voltage voltage

V30 V20-(V20-VC) * (10.75/12.25) V62 VINP9

V31 V20-(V20-VC) * (11.75/12.25) V63 VINP10

VC VINP5

Inversion Off, SG=0, NGF=0 Inversion Off, SG=1, NGF=0
Vo Negative Polarity Vo Negative Polarity

Output
Level

Output
Level

V63 Positive Polarity V63 " Positive Polarity |
0000000 RAM data M1 0000000 RAM data 111111
( common characteristics to RGB ) ( common characteristics to RGB )
Vo Inversion On, SG=0, NGF=0 Inversion On, SG=1, NGF=0
Positive Polarity Vo " )
L Positive Polarity | J
< e
I
I
|
I
output |- o Output o
Level Level }
Negative Polarit < > >
ve3 egative Polarlty ve3 | Negative Polarity |
0000000 RAM (fat.a 1111 2000000 RAM data 1111
( common characteristics to RGB ) ( common characteristics to RGB )
Figure69. Relationship Between RAM Data and Output Voltage
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Relationship Between Source Output and VCOM
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4.3. DISPLAY DATA RAM

4.3.1. CONFIGURATION

S6D04HO0 has an integrated 240x320x18-bit graphic type of static RAM. This memory allows storing on-chip a
240xRGBx320 image with 18-bit resolution. There will be no abnormal visible effect on the display when there is a
simultaneous Panel Read and Interface Read or Write to the same location of the Frame Memory.Memory to

Display Address Mapping

4.3.1.1. When using 240RGB x 320 resolution

Pixel1 Pixel2 --- Pixel239 Pixel240
Source out S1 S2 --- S239 S240
- TEE\‘F i T Tf':\? i | oo Tz;‘ﬁf T Tz“r i f—=
oM oM o oM
- - / / /s / - -
MY=0|MY=1 03 lg\ 03 lg\ D} Ig\ ﬂ; 18\ ML=0 | ML=1
0 319 RO7.0 | GO/ | BO7o | R17.0 | G170 | Bl7o R2387 | 623870 | B238:0 | R239:, | G239, | B239:0 0 319
1 318 --- 1 318
2 317 = 2 317
3 316 coo 3 316
4 315 coo 4 315
5 314 Soo 5 314
6 313 . 6 313
7 312 . 7 312
8 311 . 8 311
9 310 --- 9 310
10 309 = 10 309
11 308 --- 11 308
Displ )
-
isplay| pattern data
312 7 Soo 312 7
313 6 Soo 313 6
314 5 coo 314 5
315 4 coo 315 4
316 3 coo 316 3
317 2 Soo 317 2
318 1 Soo 318 1
319 0 Soo 319 0
cA |MX=0 0 1 .- 238 239
MX =1 239 238 . 1 0
Figure71. When Using 240RGB x 320 Resolution
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Note.
PA = Page Address,
CA = Column Address,
SA = Scan Address,
MX = Mirror X-axis (Column address direction parameter), B6 parameter of MADCTL command
MY = Mirror Y-axis (Page address direction parameter), B7 parameter of MADCTL command
ML = Scan direction parameter, B4 parameter of MADCTL command

RGB= Red, Green and Blue pixel position change, B3 parameter of MADCTL command
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4.3.2. NORMAL DISPLAY ON OR PARTIAL MODE ON, VERTICAL SCROLL OFF

4.3.2.1. When using 240RGB x 320 resolution

In this mode, contents of the frame memory within an area where column pointer is 00h to EFh and page pointer
is 000h to 13Fh is displayed. To display a dot on leftmost top corner, store the dot data at (column pointer, page
pointer) = (0, 0).

1). Example for Normal Display On (B6 = B7 = B4 = ‘0’ on MADCTL)

s1
s2
s3
s4
S238
$239
$240

scan order
00h 01h 02h 03h EDh EEh EFh

0oh [ 00 | 0102 |03 |04 |05 ov|ow|ox|oy|oz| 1% | — # &1 |00|01|02|03]|04][05 0V [OW | 0X | QY | 0Z
0th | 10 | 11| 12 WX [ 1Y | 1Z ;‘d_i G2 {10 | 11| 12 TW([1X | 1Y | 1Z
02h [ 20 | 21 | 22 2X|2Y |2z ;d_ : G3 (20 (|21]22 2X | 2Y | 2Z
03h | 30| 31|32 3X |3y |3z ;"_ : G4 |30 31]32 3X |3y |3z
04h | 40 | 41 | 42 4Y | 42 ;h_ i G5 | 40 | 41 | 42 4Y | 4Z
0sh | 50 | 51 5Y | 52 5”_: a6 | 50 | 51 5Y | 52
20 240X320X18bit : 240X320 Dispaying
ne Frame Memory - _i LCD panel area = 320 lines
13Ah | UO | U1 Uy | Uz 31_5"'_ : G315 | U0 | U1 uy | Uz
13Bh | VO [ V1 | V2 VX[ VY |VZ 31_6"1_ : G316 (VO | V1 | V2 VX | VY |VZ
13ch | WO | W1 | W2 WX | WY | WZ 31_7"'_: G317 WO | W1 | W2 WX | WY | WZ
13Dh | X0 | X1 | X2 XX [ XY | XZ 31_8"'_ : G318 | X0 | X1 | X2 XX [ XY | XZ
13Eh (YO [ Y1|Y2([Y3]|Y4 YW([YX|YY|YZ 31_9“1_: G319 (YO |Y1|Y2]|Y3|Y4 YW([YX|YY|YZ
13Fh | 20| 21| 22 |23 | Z4 | Z5 ZV |ZW | ZX | ZY | 2Z 3;0"'__: — 9 G320 (20| 21|22 |23 |24 |25 ZV |ZW|ZX | ZY | ZZ

Figure72.  Normal Display On (B6 = B7 = B4 = ‘0’ On MADCTL)
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2). Partial display on: SR [15:0] = 04h, ER [15:0] = 13Ch, madctl (B6 = B7 = B4 =‘0’)

scan order
3 8 9
00h Oth 02h 03h EDh EEh EFh o N oo ® @ @
oon1 00| 01[02]03|04]05 ov|ow|ox|ov|oz| 1% 1 —
L — =
ot ! 10 [ 11 {12 wlx |1y [1z] 29 ! .
| - _: Non-displaying
r disp
w20 21| 2 x|2v|2z| & | area = 4 fines
wh | 30 | 31|32 ax|av|sz| 4 |
==l
04h | 40 | 41 | 42 4y |4z | 5" !
osh | 50 | 51 sv|5z| 6" | a6 | 50 | 51 5Y | 52
-l
. |
432 240X320X18bit L 240X320 Displaying
fne Frame Memory : LCD panel area = 313 ines
——l
13an | UO | U1 Uy fuz | 315" | @315 | U0 [ U1 uy | uz
-
1380 | VO | V1 [ V2 VX | VY | vz | 316" | @316 | VO [ VA | V2 VX | VY | vz
|
13ch | WO | Wi [w2 WX | WY | Wz | 317" | G317 | WO [Wi | w2 WX | WY | Wz
- _|
13D :xo X1 | X2 XX | XY | Xz 313‘“: 631
e | v0 | 1| v2| 3| va yw| x| vy | vz| 319" | &1 Non-displaying
. area = 3 lines
w120 21| 22| 28| 24| 25 v |zw|zx | zv | 2z 320‘": — » o®

Figure73. Partial Display On: SR [15:0] = 04h, ER [15:0] = 13Ch, MADCTL (B6 =B7=B4 ='0")

Table 64. MPU to Memory Write/Read Direction By Madctl

Note. There is not possible to avoid the tearing effect in normal display if B5=1.

B5B6 B7 Image in the Memory i )
) ) - IMAGE in the Display
(Bits) (*=>" Means “MPU to Memory Read/Write Direction™)
Normal
Memory(0,0)
Counter(0,0)
000
Y-Invert
Memory (0,0
001
Counter(0,0)—p»|
Me)f(T;‘IDnr;‘(ef;TO)_> ¢— Counter(0,0)
010
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B5 B6 B7 Image in the Memory _ )
) ) o IMAGE in the Display
(Bits) (“=>" Means “MPU to Memory Read/Write Direction™)
X lnvert +Y Invert
Memory(0,0)—]
|4— Counter(0,0)
Exchange Row-Column
Memory(0,0) | B/
Counter(0,0) H
100
[E
Exchange Row-Column + X Invert(270 deg rotation)
Memory(0,0) —p» ; |
101 I I
Counter(0,0) —p»
Exchange Row-Column +Y Invert(90 deg rotation)

Memory(0,0) — | |_B<— Counter(0,0)

110 I I
Exchange Row-Column + X Invert + Y Invert

Memory(0,0) — E|/

111 I I
-<¢— Counter(0,0)
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(B7,B6)=(0,0)

B5=0

B5=1

[®] Memory Address (0, 0)

(B7,B6)=(0,1)

MOBILE DISPLAY DRIVER IC

B5=0

B5=1

<

40

60)

{

Start o, 40 B5 : Memory writing direction (Host to RAM)
B5=0 HOST | Driver IC
Increment direction Page Vertical
............... Column | Horizontal
B5=1 HOST | DriverIC
Increment direction Page Horizontal
60 End ——
Column | Vertical
60 60
40 40
= 40 = 60 40 = |6 O
B5=0 B5=1 B5=0 B5=1
(B7,B6)=(1,0) (B7,B6)=(1,1)
B4 : Vertical Updating Order to LCD
RAM Display RAM Display
N 4 é@c N 4 N 4
B4 =0: Top to Bottom B4 =1 : Bottom to Top
Figure74. Example for Rotation With B7, B6, B5 and B4
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4.3.3. COMMAND DEFINITION WHICH INDEPENDENT OF THE IC MOUNT POSITION
Depending on how the MADCTL command is set, the top-bottom / left-right definitions are changed in the driver

IC to adapt the mounted form.

4.3.3.1. Model of LCD module for the S6D04H0
The LCD module for the S6D04HO0 is shown below. The top-bottom / left-right positions, RGB filter and white or

black ground defined in this development specification are in accordance with the diagram shown below.

Front View Side View

RG B EE)—
Display
LCD Panel Surface

Display Surface
(Normally White)

St S

L

Figure75. Model of LCD Module for the S6D04H0

4.3.3.2. Position definition by IC mount
The set value of MADCTL actually used internally in the IC changes depending on how MADCTL is set. The

arithmetic operation in the table below is performed on each bit.

Table 65. Position Definition by IC Mount

MADCTL(36h) IFCTL(F7h) IC Internal Setting Value
0 0 0
0 1 1
1 0 1
1 1 0

The set value of MADCTL in the case in which is set to “O0h” make a result in the memory access control direction

as onto below.
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0,0)

>
>

Page
RAM access direction

Column

Figure76. Memory Access Control Direction

Refer to the top-bottom / left-right relationship. (The non-bump plane is the surface.)
If the driver IC is left-mounted or right-mounted due to the device structure, the display data RAM to LCD display

data readout and gate scan direction should be set left-right rather than top-bottom.

Case of Bottom-Mounted IC Case of Top-Mounted IC
Top Top
Display ;|
Surface
Display
D Display Surface Surface
Left Y Right Left LCD Display
v Surface Right <:|

Bottom Bottom
(Example) MADCTL(00h) (Example) MADCTL(DOh)
RAM address (0,0) RAM address (0,0) Position | Left-top
» Left-top
Position RAM Access Direction Column Direction
RAM Access Direction Column Direction Column X direction
Column X direction Page Y direction
Page Y direction RAM->LCD readout
Top to Bottom

RAM->LCD readout direction

o Top to Bottom
direction Gate line scan Direction Top to Bottom
Gate line scan Direction Top to Bottom
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Case of Left-Mounted IC

Case of Right-Mounted IC

Display
Surface

[ﬁl lI

Top

Left LCD Display
v Surface

Right

<
N
>

\4

Bottom

Display

Surfaceo

Il lﬁl

Top

Left LCD Display
Y Surface

Right

A
\ 4

Bottom

(Example) MADCTL(AOhN)

(Example) MADCTL(60h)

RAM address (0,0) Position

Left-top

RAM address (0,0) Position

Left-top

RAM Access Direction

Column Direction

RAM Access Direction

Column Direction

direction

Column X direction Column X direction
Page Y direction Page Y direction
RAM->LCD readout RAM->LCD readout

Right to Left Left to Right

direction

Gate line scan Direction

Right to Left

Gate line scan Direction

Left to Right

Figure77.

Relationship of Each Direction

ELECTRONICS
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4.3.4. 0-ADDRESS POSITION AND RAM ACCESS SCAN DIRECTION

Written image and direction from the host to the frame memory
Writing direction Image from the host
start —> Start page=0
_________ > End page=50
_______ \
> Start column=0 End column=80
end
Image position on the frame memory with B7 =0/1, B6 =0/1and B5=0
memory memory
Location Location
(0,0) (0,0)
] FRAME MEMORY FRAME MEMORY
80 o ,\Q o
VRN W T
Bo €0 Bi |28
T 8« T8¢
L: |9: L: |9
S: |2 S: |2
8|8 8% 2 :
2o | B | Eo
ol B o | ®
01234:cceees 239 = 01234-cceeee 239
520 i 20 i
B5=0 column counter(B6=0) BS 0 column counter(B6=0)
memory memory
Location Location
(0,0) (0,0)
FRAME MEMORY FRAME MEMORY
s2| 2 co| ©
11 c R E=-DE
SO RCEN = oo
e o382
g: |9 gi|et
S5: | 5512
B |2! 83 |2
o H o .
Bo gc» B ng
o5 » co | &
01234 ......... 239 - 01234 ......... 239
B7=0 memory location B7 -1 memory location
Be = 239 43210 B6 = | 239 -eeeeeeee 43210
BS=0 column counter(B6=1) BS 0 column counter(B6=1)

Figure78.  Refer to MADCTL (MADCTL=00h)
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Written image and direction from the host to the frame memory
Writing direction Image from the host
st > Start page=0
---------- > End page=50
-------- \
> | end Start column=0 End column=80
Image position on the frame memory with B7 =0/1,B6 =0/1and B5=1
memory memory
Location Location
(0,0) (0,0)
FRAME MEMORY FRAME MEMORY
?o o oo o
- - I A\
By |5 R
gy |8v 51 |8
B | =B
3 > 35 > -
8: |b 84 |8
£ |E £ |
50 |Es 3% Eq
8% 1) 8o 1)
01234 ......... 239 01234 ......... 239
EZS f 8 memory location gé B 8 memory location
B5 =1 01234 239 B5 =1 012340 239
page counter(B6=0) page counter(B6=0)
memory memory
Location Location
(0,0) (0,0)
FRAME MEMORY FRAME MEMORY
= [=} o)) (=}
T~ | ~ R
e &3 @ %S
ey |87 £ Q?
§ = § s
£ PE g:r) ¥
Zo |8 5 &g
8% » 8o )
01234 ......... 239 01234 ......... 239
Eg f (1) memory location Eg f :]I memory location
- 239 e 43210 - 239 e 43210
BS =1 page counter(B6=1) B5=1 page counter(B6=1)

Figure79. Refer to MADCTL (MADCTL=00h)
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4.4. MTP CONTROL

4.4.1. MTP CONTROL IN INTERNAL MODE

- ™y
Start
', ‘l w
Reset
Set Test Key Test_Key
(TEST_KEY = “Dx5Ah") (RFOh, RF1R)
MTP Control
MTP LOAD Enable (RO0R)
{Ext. Reset or Command)
Wait 1us or more
Read MTP_DOUT
MTP LOAD Disable MATP Cantral
(MTP_LOAD = "L") (RD0Ok)
s ‘L ™
End
. v

Figure80. Flow of MTP Load / Read
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4.4.1.1. Using V

Set WC="0111" Power contral

CI1 for MTP at Internal Power Mode
|: Start ]
¥
| Resat |
¥
Set Test_Fey Sel Test_Key
l [TEST_KEY="5Ah"} | 4RFON, RFLi)
*
l APOMN="L" | APCM Control
{RF3H;
*
l SLPOUT | Sleep Out
JRL1n)
L] _
l MTP_MODE="H" | TP Control
(RO}
[ (WCI=3V, WO1=252) | {RF£h}

WaH Boosting(MBT=101) Fower control
EWCILWVGH = 1540, 5W) {RF2h}

*

| WEIR_EM, WEIL 15T EM="H" |

Posar contbrol

{RF3hi

WCIL ZMD_EM, AWVDD_EM, Poswar control
AVDDZ EM="H" {RF3h}

Watt 3mS or more

Poswer contraol

VGHFREEL EM="H" |
IRF3h)

Powear control

{RF3h}

Power contral

{RF3h}

Power control

{RF3h}

Pevwrer control

{RF3h}
Emable PMTF Erase MTF Control
[MTP ERE="L"} (RO}
oo ST 1D - HOOME
Disakbde MTF Erase MTF Control
[MTP ERB="H"} (RO}
[ Reset |
¥

C

e )

[ MTP Initialization ]

[ Start ]

¥
[Execute Initlalization & Erase Flow

| Resel |

Set Test Key
(TEST _KEY="58h")

¥
| Set Test_Hey |

ITEST_KEY="5Ah")

¥
[ APON="L" ]

[ SLPQLT ]
¥
| MTP_MODE="H" |
+
| Set Ve= L011" |
[WCI=3V, VCIL=2,76)

¥
YWGEH Boosting(MET=101}
G*VCILWVGH=17£0.5%¥)}

1D IDZ2ADE AN O
¥
WCIR_EN, WET1_ 15T _EM="H" |

I
I MTP DIN data setting |
I

ait Smik of more

WCIL_2MND_EMN, AVIDFD_EM,
AVDDZ_EM="H"

>r1.§ ar mors

| VGHFREEL EM="H" |

[ VGH_EM="H" |

S —

[ WGHFREEZ_EM="H" |

Enable MTF Write
(MTP_WREB="L")

Disalsle PMTP Wirite
(MTP_WEEB="H"}
*

| Resat |
¥

g e )

Set Tt Key
(RFOn, RFLh)

Sat Test Key
[RFOM, RFLR)

APON Contrel
RF3A)

Seap Out
(R11hj

MATF Conire
(REm)

Power comnno
(RF4n)

Powvwer contao
[RF45)

BATP Auccess
(RDZh)

Powmr combro
[RFxn)

Power combno
[(RF3En]

Powvwer contao
{RF3n])

Power ooming
[(RF3En]

Powwer oomtao
[RFxn)

Powvwer contao
{RF3n])

Power contoo
(RF3m)

RATP Coonar]
(RO

RATP Comarad
[RDOn)

[ MTP Erase & Program ]

Figure81.

MTP Initialization, Erase and Program Internal Power Mode(VCI1)
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4.4 .1.2. Using VCI for MTP at Internal Power Mode

( St ) C Sot )
*
| Reset I weCwhe [nitiakzakion
v
+
| Tot Test I Set Test Ky | ““;‘ |
TEST KEY="5&h" RFIk, RF1
{TEST_ + § f ka | Lot Test Ry | Sel Tes Key
| APCM="L" | APON canrel (TEST KEY="SART) (RFOn, RF1E
= 5 : x
¥ [RFsH Set Test Key Set Tes: Key
| SLPOUT | sleep Cun (TEST KE¥="Sih"] {RFOR. RF1hH)
T 11
e r [ i ] APON Coataol
[ wopE= ] TP comr -
[ SLFOOT ] SkepOut
= Poreser cantral w 4R11k
(WCl= 2. 748, WCIl=2.5Z) (121 == 13 | MTP_ MODE="H" | RATI Copind
I sRCOM)
=101) Powasr cortnal 3 T
FWOL{VGH= L et WO="1011 Poraser combool
H=1520.5V) IRFAaR; | WO=3V, WI1=276) | {RF4n)

L]
[ var_en, voz 15T En="H" | m!‘ﬂ“f“‘i = Prrwer contal
¥ : EVCILVEH=1720.5V]) iRFdn|

eI S O
FATR_DIH 2 setting | MATH Access
_FHE] EFT, | Pawer contrad IDLADZ/ D3 OOME (RO

H” RF3h} ¥
* YOTR EML WCT1 35T EM="H" Poraer combral
S 11T - =T, S | n ¥ | (RF3n|
| WGEHFREEL_EM="H" | Pareer comtrad TETANE o Mar
...... mE eI 3 Perwer combral
T s B AR T AVDDZ EM="H" {RF2n)
| WGEH DN="H" I Power contral Wa Eh;ﬁtu;'l"rr:rr'
(EFars
e B T | WEHFREEL EN =" H" | Rﬁ-ﬂ contal
— e D L e
[ VGHFREEZ_EM="H | Ir;?:é?; carinal T 1i:lrr_1_§:qr Thidre
MtimEcr*r-:-re I WIGH_EN="H" | e
| B — | ool S —
— RF3hy ¥
[ WGHFREEZ EM="H" | Pewer contaal
tRF3m)
Pawer coriral '-'-'311»-'-1?01' FGee T
IRF3h} S
| WiGL EM="H" | Porarr comtral
{RF1n|

*
"""""" WET RS e

i Ed FATP Corvirod ;
[MTF ERB="L"} [REOO] Poraer contral
"""" W3 'mjtﬂhm's (R}
FATF Corvirod
[MTP_ERB="H"} IRE0A] RATP Corancd
¥ {RDOH)
| Reset I
+
[ Emd ] kATP Coniral
 WREB= (RO
[ MTP Initialization ] ¥
| Reset |
¥

[ MTP Erase & Program ]

Figure82.  MTP Initialization, Erase and Program Internal Power Mode(VCI)
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4.4 .1.3. Using External Power for MTP

)

v

| Reset |

Set Test_Key

(TEST KEY="5Ah"}

v

| APON="L" |

¥

| SLPOUT |

¥

| MTP_MODE="H" |

Wait 30mS or maore

crreen L R O

Supply VGH
{15 = 0.5V)

r
Enable MTP Erase
(MTP_ERB="L")

Wait 100 ~ 200m5

Disable MTP Erase
(MTP_ERB="H")

v

| Reset

v

(e )

Set Test_Key
(RFOh, RF1h)

APOMN Contral
(RF3h)

Sleep Out
(R11k)

MTF Control
(ROOR)

MTP Contral
(ROOR)

MTP Control
(RDOR)

[ MTP Initialization ]

o)

Execute Initialization
& Erase Flow

v

| Reset |

Set Test_Key
{TEST_KEY="5Ah"}

4

| APON="L" |
¥

| SLPOUT |

v
| MTP_MODE="H" |

Wait 20mS or mare

Supply VGH
(15 + 0.5V)

Y
Enable MTP Erase
(MTP_ERB="L")

T Wait 100 < Z00ms

Disable MTP Erase
(MTP_ERE="H"}
v

| Reset |

¥

)

Set Test_Key
(RFOh, RF1k)

APOMN Control
(RF3h)

Sleep Out
(R11h)

MTP Contral
(ROQH)

MTP Contral
(ROOK)

MTP Control
(ROOR)

[ MTP Initialization ]

Figure83.

MTP Initialization, Erase and Program External Power Mode
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4.4.2. TIMING OF MTP CONTROL

WRITE

MTP_DIN[n:0]

tdws > 10us —»

A

togm > 100ms

> -«—Tdwh > 10 us

Figure84.

Timing of MTP Program

RESETB or STB

LOAD(Instruction)

tod >
1us

tdd >

1ue >
ImS S

Automatically clearing

LOAD (Internal) % trV\g;nzyo
MTP_DOUT[n:0] P ‘
Loaded Loaded
Data Data
Figure85. Timing of MTP Load
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4.5. TEARING EFFECT OUTPUT LINE

Tearing Effect is the effect that the overwritten two frames are shown as they are torn when Display Data RAM
(DDRAM) is updated during Display Driver IC (DDI) scans the panel. This effect caused by the asynchronous

timing between scanning of the DDI timing controller and frame transfer of the host processor.

To help the host processor avoid this effect, DDI generates Tearing Effect output line (TE) signal which has the
timing of the period in which the DDI does not do panel-scan and the timing of vertical or horizontal

synchronization. Host processor can avoid Tearing Effect by transfer only during TE signal is high.

The period in which the DDI does not panel-scan is the vertical blanking time. By TEON Command (35h) with
parameter 0, the host can make the TE pin high in the vertical blanking time. With parameter 1, the TE signal
includes the vertical blanking time and horizontal sync. By TEOFF Command (34h), the host can turn off the TE

signal and this is the default state.
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4.5.1. TEARING EFFECT LINE MODES
Mode 1, TEON (35h) Command, Parameter 0: The Tearing Effect Output signal consists of V-Blanking

Information only

tval tvah

= /N i

Vertical Time Scale

A A
A
VvV VY

1 Frame

Back Porch- 1 Front Porch

Figure86. Tearing Effect Line Mode 1

tvan = The LCD display is not updated from the Frame Memory

t.a= The LCD display is updated from the Frame Memory(except Invisible Line — see below).

Mode 2, TEON (35h) Command, Parameter 1: the Tearing Effect Output signal consists of V-Blanking and H-Sync

t

hdh

P

t t
hdl | hdl |
TE _ \ < o \
- ¥ync V 7 \

»
>

<
<

A,

Ch.

< <

Invisible

) 1st Line 431t Line 432th Line
Line

1 Frame

Figure87. Tearing Effect Line Mode 2

than = The LCD display is not updated from the Frame Memory

tnq = The LCD display is updated from the Frame Memory(except Invisible Line — see below).
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Lines !

Vertical BlankingFP+ BP )

o 1l sl e]s] o]

Bottom Ling

Top Line

2" Line

TE(moded) 1 |

TE( mode1)

FP + BP- 1

ne before visible lines

FP: Front Porch period
BP: Back Porch period

Note.

During Sleep In Mode, the Tearing Effect Pin Output is Low.

ELECTRONICS
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4.5.2. TEARING EFFECT LINE TIMINGS

The Tearing Effect signal is described below

tval i tvan

Vertical Time Scale

/—/\ E N
HorizontaM \

X
Y.

1 Line : 1 Line

Figure88. Tearing Effect Line Timing

Table 66. AC Characteristics of Tearing Effect Signal

Symbol Parameter Min Max Unit Description

tvd| Vertical Timing Low Duration - - ms

tvdh Vertical Timing High Duration 1000 - us

thdl Horizontal Timing Low Duration - - us

thdh Horizontal Timing High Duration - 500 us

Note.
1. Idle Mode Off/On (Frame Rate = 60 Hz)
2. The signal’s rise and fall times (tr, tf) are stipulated to be equal to or less than 15ns.
Figure89. Rising and Falling Times
The Tearing Effect Output Line is fed back to the MPU and should be below to avoid Tearing Effect.
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4.6. SLEEP OUT COMMAND AND SELF-DIAGNOSTIC FUNCTIONS

4.6.1. REGISTER LOADING DETECTION
Sleep out command (See “Sleep out (11h) command”) is a trigger for an internal function of the display module
which indicates, if the display module loading function of factory default values from EEPROM (or similar device)

to registers of the display controller is working properly.

There are compared factory values of the EEPROM and register values of the display controller by the display
controller (1 step: Compares register and EEPROM) values, 2™ step: Loads EEPROM value to register. If those
both values (EEPROM and register values) are same, there is inverted (= increased by 1) a bit, which is defined in
command 5.1.10 “Read Display Self-Diagnostic Result (OFh)” (= RDDSDR) (The used bit of this command is D7).

If those both values are not same, this bit (D7) is not inverted (= not increased by 1).

The flow chart for this internal function is following:

Power on sequence
HW reset

Sleep In(10h) SW reset

A

A A 4
RDDSDR's D7 ='0'

A

-  Sleep Out mode Sleep In mode

v A 4
Sleep Out(11h)

4

Loads values from Compares EEPROM
EEPROM to registers and register values

A

Are EEPROM and
register values same?

D7 inverted

Figure90. Flowchart of Register Loading Detection
Note.

There is not compared and loaded register values, which can be changed by the display module.
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4.6.2. FUNCTIONALITY DETECTION
Sleep out command (See section 5.1.12 “Sleep Out (11h) command”) is a trigger for an internal function of the

display module, which indicates, if the display module is still running and meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is still meeting functionality
requirements (e.g. step up circuit voltage levels, timings, etc.) If functionality requirement is met, there is inverted
(=increased by 1) a bit, which defined in command 5.1.10 “Read Display Self-Diagnostic Result (OFh)” (=
RDDSDR) (The used bit of this command is D6). If functionality requirement is not same, this bit (D6) is not

inverted (= not increased by 1).

The flow chart for this internal function is following:

Power on sequence

HW reset
Sleep In(10h) SW reset
A
\ 4 \ 4
> Sleep Out mode Sleep In mode -t RDDSDR's D6 ='0'
A 4 \ 4
Sleep Out(11h)

A

Checks timings, voltage levels
and other functionalities

Is functionality
requirements met?

D6 inverted

Figure9l. Flowchart of Functionality Detection
Note.

There is needed 120msec after Sleep out command, when there is changing from Sleep in mode to Sleep out mode, before
there is possible to check if functionality requirements are met and a value of RDDSDR’s D6 is valid. Otherwise, there is

5msec delay for D6’s value, when Sleep out command is sent in Sleep out mode.
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4.7. MIE FUNCTION

S6D04HO0 has a special image enhancement function. MIE (Mobile Image Enhancement) reduces power

consumption of backlight unit by adaptive enhancement of luminance and contrast. According the brightness

enhancement rate of input image, the power reduction of BLU is controlled automatically.'

Display
Memory

RGB data
1-pixel data(18bit)

MIE

Enhanced Image Data

PWM
generator

> To Source

> To LED driver

Figure92.

Flowchart of MIE Function

When MIE is enabled, MIE dynamically changes the brightness of backlight unit by on-chip PWM Generator.

Host can control the rate of BLU power reduction by setting RRC value (Refer to E9h Command.)

When MIE is enabled, the enhanced data is applied after written Display Memory data and in case MIE mode,

data transfer shift register method to Source block. Host processor should select movie or still-iImage mode (Refer

to E9h Command).

*MIE applied, ML = 1’b0. Recommended MIE applied, when ML = 1 ‘b0.

ELECTRONICS
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4.8. DEEP STANDBY MODE

4.8.1. DEEP STANDBY SEQUENCE

Deep standby flow
J\
Display off flow
Deep
Test key set standby
set
Deep standby set
(DSTB = High) J
_ Minimum DSTB status
Wait 100 ms remaining time
I OR I O
(5 tfl:lslel'= L(I)Ev; t N o
-th Falling £dge 1o (RESX Low pulse width
@ Cancel DSTB) > 50us)
g (CSX Low & High
" pulse width > 150ns) Deep
| standby
CSX = High RESX = High cancel
| I

Wait 10 ms /

Power on flow

Display on flow

Figure93. Flowchart of Deep Standby Mode
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4.8.2. DEEP STANDBY EXIT FLOW
4.8.2.1. Using CSX to wake-up

Internal VDD

Internal DSTB

150ns(min) 15wns§2in)

- §
SST Eﬂ H H(U
CSX

=
=

= N () n
w 3 = +
@ a 9

Deep Standby Status Deep Standby Wake-up
(>100ms )

Figure94. Using CSX to Wake-Up

4.8.2.2. Using RESX to wake-up

Internal VDD

Internal DSTB

$
RESX ”LM> 50us (min.)

Deep Standby Status Deep Standby Wake-up
(>100ms)
Figure95. Using RESX to Wake-Up
2009-06-18
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4.8.3. DEEP STANDBY ENTER FLOW
4.8.3.1. During display state

| DSTB (RDFh) |

A 4

State Display >< Blanking >< Blanking >< Sleep In

Analog Power

|
|
Internal DSTB ! ’\
I 1
| |
| |
| |
|

Internal VDD !
N
20 Lines
Figure96. DSTB Enter During Display State
4.8.3.2. During sleep in state
DSTB (RDFh)
Y
State Sleep In |
i
|
Analog Power :
i
Internal DSTB
:
|
Internal VDD !
|
Figure97. DSTB Enter During Sleep in State
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4.9. DISPLAY ON/OFF SEQUENCE

4.9.1. DISPLAY ON SEQUENCE

State

State

State

SLPOUT (R11h),
DISPON (R29h)

v
>< Power Boosting >< Blanking >< Blanking >< Display >< Display >< Display

Sleep In

| RESX |

[ sLPOUT (R11h) |

l

DISPON (R29h)

Sleep In >< Power Boosting >< Blanking >< Blanking >< Blanking >< Display >< Display
[RESX] [ DISPON (R29h) | SLPOUT (R11h) |
Sleep In >< Power Boosting >< Blanking >< Blanking >< Display >< Display

Figure9s.

4.9.2. DISPLAY OFF SEQUENCE

Display On Sequence (APON=1)

DISPOFF (R28h)

SLPIN (R10h)

ELECTRONICS

State Display >< Display >< Blanking >< Blanking >< Blanking >< Blanking >< Sleep In
SLPIN (R10h)
State Display >< Display >< Display >< Display >< Blanking >< Blanking >< Sleep In
Figure99. Display Off Sequence (APON=1)
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CHAPTER 5

COMMAND

5.1 Description of Level 1 Command

5.2 Description of Level 2 Command
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COMMAND

5.1. DESCRIPTION OF LEVEL 1 COMMAND

Table 67. List of Level 1 Command

Operational Read/Write/ | Number of
Function Parameters
Code (HEX) Command Parameter
00 No Operation 0 -
01 Software Reset C 0 -
Read Display Identification
04 R 4
Information
09 Read Display Status R 5
0A Read Display Power Mode R 2
0B Read Display MADCTL R 2
0oC Read Display Pixel Format R 2
oD Read Display Image Mode R 2
OE Read Display Signal Mode R 2
Read Display Self Diagnostic
OF R 2
Result
10 Sleep In C 0 -
11 Sleep Out Cc 0 -
12 Partial Mode On C 0 -
13 Normal Display Mode On C 0 -
20 Display Inversion Off C 0 -
21 Display Inversion On Cc 0 -
26 Gamma Set w 1 format: 1 byte for curve selection
28 Display Off C 0 -
29 Display On Cc 0 -
format:
2A Column Address Set w 4 2 byte for leftmost Column counter

2 byte for rightmost Column counter

ELECTRONICS
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Operational Read/Write/ | Number of
Function Parameters
Code (HEX) Command Parameter
format:
2B Page Address Set W 4 2 byte for top line pointer
2 byte for bottom line pointer
Successive video data stream Format in
2C Memory Write w Any Length
all color modes
Successive video data stream Format in
2E Memory Read R Any length
all color modes.
format:
30 Partial Area w 4 2 byte for top line pointer
2 byte for bottom line pointer
format:
2 byte for fixed area top line pointer
33 Vertical Scrolling Definition w 6
2 byte for scrolling area height
2 byte for fixed area bottom line pointer
34 Tearing Effect Line Off Cc 0 -
1 byte for Tearing Effect Line Mode
35 Tearing Effect Line On w 1
selection
36 Memory Data Access Control w 1 1 byte for memory scan direction
37 Vertical Scrolling Start Address w 2 2 byte for line pointer
38 Idle Mode Off C 0 -
39 Idle Mode On Cc 0 -
3A Interface Pixel format w 1 Refer to Section 5.1.33
3C Memory Write Continue w Any length
3E Memory Read Continue R Any length
format:
44 Set Tear Scanline w 2 2 byte for TE signal turns on when the
display module reaches line N.
45 Get Scanline R 2
51 Write Manual Brightness w 1 MAN_BRIGHT[7:0]
52 Read Display Brightness R 2 DISP_BRIGHT[7:0]
53 Write BL Control w 1 BCTRL, DD, BL

ELECTRONICS
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Operational Read/Write/ | Number of
Function Parameters

Code (HEX) Command Parameter
54 Read BL Control R 2 BCTRL, DD, BL
55 Write MIE Mode W 1 MIE_MODE[1:0]
56 Read MIE Mode R 2 MIE_MODE[1:0]
5E Write Minimum Brightness W 1 MIN_BRIGHT[7:0]
5F Read Minimum Brightness R 2 MIN_BRIGHT[7:0]
A1 Read DDB Start R Any lenth
A8 Read DDB Continue R Any lenth
DA Read ID1 R 2
DB Read ID2 R 2
DC Read ID3 R 2

Note.

1. Undefined commands are treated as NOP (00h) command.

2. BOh to D9h and DEh to FFh are for factory (= display supplier) use. These commands are treated as NOP (00h)

commands after shipping to factory. Default value is NOP (00h).

3. Commands 10h, 12h, 13h, 20h, 21h, 26h, 28h, 29h, 30h, 36h (Bit B4 only), 38h and 39h are updated during V-sync when

Module is in Sleep Out mode to avoid abnormal visual effects. During Sleep In mode, these commands are updated

immediately. Read status (09h), Read Display Power Mode (0Ah), Read Display MADCTL (0OBh), Read Display Pixel

Format (0Ch), Read Display Image Mode (0Dh), Read Display Signal Mode (OEh) and Read Display Self Diagnostic Result

(OFh) of these commands is updated immediately both in Sleep In mode and Sleep Out mode.

ELECTRONICS
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5.1.1. NO OPERATION (00H)

OOH NOP (No Operation)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 0 0 0 0 00
Parameter | NO PARAMETER
This command is an empty command; it does not have any effect on the display module.
Description | However, it can be used to terminate Frame Memory Write or Read as described in RAMWR
(Memory Write) and RAMRD (Memory Read) Commands.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart
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5.1.2. SOFTWARE RESET (01H)

01H SWRESET (Software Reset)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 0 0 0 1 01
Parameter | NO PARAMETER
When the Software Reset command is written, it causes a software reset. It resets the
Description commands and parameters to their S/W Reset default values. (See default tables in each
command description.)
Note: The Frame Memory contents are unaffected by this command.
It will be necessary to wait 5 msec before sending new command following software reset.
The display module loads all display suppliers’ factory default values to the registers during this
Restriction > msec.
If Software Reset is applied during Sleep out mode, it will be necessary to wait 120 msec before
sending Sleep out command.
Software Reset command cannot be sent during Sleep out sequence.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence N/A
Default
S/W Reset N/A
H/W Reset N/A
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01H SWRESET (Software Reset)

-
(0]
«Q
0]
3
Q

Display Whole
blank screen

/ Parameter /

Display

Set
Commands
to S/W Default
Value

Sleep In Mode

Flow Chart

Sequential
transfer
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5.1.3. READ DISPLAY IDENTIFICATION INFORMATION (04H)

04H RDDIDIF (Read Display Identification Information)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 0 1 0 0 04
1% para 1 0 1 XX XX XX XX XX XX XX XX XX
2" para 1 0 1 ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 -
3" para 1 ) 1 ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 -
4" para 1 0 1 ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 -

This read byte returns 24-bits display identification information.

The 1st Parameter is dummy data.

The 2nd Parameter (ID17 to ID10): LCD module’s manufacture ID.

Description | The 3rd Parameter (ID27 to ID20): LCD module / driver version ID.

The 4th Parameter (ID37 to ID30): LCD module / driver.

Note: Commands RDID1 / RDID2 / RDID3 (DAh, DBh and DCh) read data correspond to the

parameter 2, 3, 4 of the command 04h, respectively.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
ID1, ID2 and ID3 default value
Default Value
Status
ID1 ID2 ID3
Default
Power On Sequence 00h 00h 00h
S/W Reset 00h 00h 00h
H/W Reset 00h 00h 00h
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y A
/Send 4™ parameter /Send 4™ parameter

04H RDDIDIF (Read Display Identification Information)
Serial Interface Mode Parallel Interface Mode :,.-___-___.-___-___.____-___.E
! Legend ;
Read 04h [ Read 04 | i
Host | I
A 4 A 4 Display i / Parameter / i
Dummy Clock Dummy Read : |
| Display i
Flow Chart A A | i
/Send 2" parameter /Send 2" parameter | E
‘ =
Send 3™ parameter/ Send 3™ parameter/ i |
| Sequential i
i transfer |
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5.1.4. READ DISPLAY STATUS (09H)

09H RDDST (Read Display Status)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 1 0 0 1 09
1% para 1 0 1 XX XX XX XX XX XX XX XX XX
2" para 1 ) 1 D31 D30 | D29 | D28 | D27 | D26 0 0 XX
3" para 1 ) 1 0 D22 | D21 D20 | D19 | D18 | D17 | D16 XX
4" para 1 0 1 D15 0 D13 0 0 D10 | D9 | D8 XX
5" para 1 T 1 D7 D6 D5 0 0 0 0 0 XX
This command indicates the current status of the display as described in the table below:
The 1st Parameter is dummy data.
Bit Description Comment
D31 Step up circuit Voltage Status
D30 Page Address Order
D29 Column Address Order
D28 Page/Column Order
D27 Vertical Order
D26 RGB/BGR Order
D25 Not used Set to ‘0’
D24 Not used Set to ‘0’
D23 Not used Set to ‘0’
Description D22
D21 Interface Color Pixel Format Definition
D20
D19 Idle Mode On/Off
D18 Partial Mode On/Off
D17 Sleep In/Out
D16 Display Normal Mode On/Off
D15 Vertical Scroll Mode On/Off
D14 Not used Setto ‘0’
D13 Inversion Status
D12 Not used Setto ‘0’
D11 Not used Set to ‘0’
Page 181/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04HO DATA SHEET, REV. 0.11

MOBILE DISPLAY DRIVER IC

09H

RDDST (Read Display Status)

D10 Display On/Off

D9 Tearing Effect Line On/Off

D8

D7 Gamma Curve Selection

D6

D5 Tearing Effect Output Line Mode

D4 Not used

Set to ‘0’

D3 Not used

Setto ‘0’

D2 Not used

Set to ‘0’

D1 Not used

Set to ‘0’

DO Not used

Set to ‘0’

Bit Values are explained overleaf.

D31: Step up circuit Voltage status.
”0”: Step up circuit Off or has a fault.
”1”: Step up circuit On and working OK.
D30: Page Address Order.
“0”: Top to Bottom (When MADCTL B7 = ‘0’).
“1”; Bottom to Top (When MADCTL B7 =‘1).
D29: Column Address Order.
“0”: Left to Right (When MADCTL B6 = ‘0’).
“1”: Right to Left (When MADCTL B6 = ‘1’).
D28: Page/Column Order.
“0”: Normal Mode (When MADCTL B5 = ‘0’).
“1”: Reverse Mode (When MADCTL B5 = ‘1’).
D27: Line Address Order

“0”: LCD Refresh Top to Bottom (When MADCTL B4 = ‘0’).
“1”: LCD Refresh Bottom to Top (When MADCTL B4 = ‘1’).

D26: RGB/BGR Order
“0”: RGB (When MADCTL B3 =0’).
“1”: BGR (When MADCTL B3 =‘1’).
D25: Set to “0”
D24: Set to “0”
D23: Set to “0”
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09H

RDDST (Read Display Status)

D22, D21, D20: Interface Color Pixel Format Definition.

D19: Idle Mode On/Off
“0”: Idle Mode Off.

“1” : Idle Mode On.

D18: Partial Mode On/Off
“0”: Partial Mode Off.

“1” : Partial Mode On.

D17: Sleep In/Out
“0”: Sleep In Mode.

“1”; SOleep Out Mode.

D16: Display Normal Mode
“0”: Display Normal Mode Off.
“1”; Display Normal Mode On.

D15: Vertical Scroll Mode
“0”: Vertical Scroll Mode Off.
“1”: Vertical Scroll Mode On.

D14: Set to “0”

D13: Inversion Status
“0”: Inversion is Off.

“1”: Inversion is On.

D12: Set to “0”

D11: Set to “0”

D10: Display On/Off
“0”: Display is Off.

“1”: Display is On.

D9: Tearing Effect Line On/Off
“0”: Tearing Effect Line Off.
“1”; Tearing Effect Line On.

D8, D7, D6: Gamma Curve Selection

Gamma Curve Selected D8 D7 D6 Gamma Set (26h) Parameter
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GC1
Gamma Curve 3 0 1 0 GC2
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09H RDDST (Read Display Status)
Gamma Curve 4 0 1 1 GC3
Not Defined 1 - - Not Defined
D5: Tearing Effect Line Output Mode
“0”: TE Mode1.
“1”: TE Mode2.
D4: Set to “0”
D3: Set to “0”
D2: Set to “0”
D1: Set to “0”
DO: Set to “0”
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence 0000 0000_0110 0001_0000 0000_0000 0000
S/W Reset Oxxx xx00_0xxx 0001_0000 0000_0000 0000
H/W Reset 0000 0000_0110 0001_0000 0000_0000 0000
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09H RDDST (Read Display Status)

Serial Interface Mode Parallel Interface Mode | Legend i
[ Read 09h | [ Read 09 | i i
Host | ;
h 4 h 4 Display ! Parameter /i
Dummy Clock Dummy Read | i
| Display ;
v r | |
Send 2™ aramete/ Send 2™ parameter i i
Flow Chart S 2 P | |
, , e
/Send 3 paramete/ Send 3™ parameter | ;
i Sequential i
A A : transfer :
Send 4™ parameter / Send 4" parameter/ | E

Send 5" parameter Send 5" parameter
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5.1.5. READ DISPLAY POWER MODE (0AH)

OAH RDDPM (Read Display Power Mode)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 0 0 0 0 1 0 1 0 0A
1 para 1 ) 1 XX XX XX XX XX XX XX XX XX
2" para 1 0 1 D7 D6 D5 D4 D3 D2 0 0 XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Step up circuit Voltage Status
D6 Idle Mode On/Off
D5 Partial Mode On/Off
D4 Sleep In/Out
D3 Display Normal Mode On/Off
D2 Display On/Off
D1 - Set to ‘0’
DO - Set to ‘0’

Bit D7 : Step up circuit Voltage Status
“0”: Step up circuit Off or has a fault.
“1”: Step up circuit On and working OK (Meets optical requirements).

Bit D6 : Idle Mode On/Off
“0”: I1dle Mode Off.

“1” : Idle Mode On.

Bit D5 : Partial Mode On/Off
“0”: Partial Mode Off.

“1”: Partial Mode On.

Bit D4 : Sleep In/Out
“0”: Sleep In Mode.

“1”: Sleep Out Mode.

Bit D3 : Display Normal Mode On/Off
“0”: Display Normal Mode Off.

Description

“1”; Display Normal Mode On.
Bit D2 : Display On/Off
“0”: Display Off.
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OAH RDDPM (Read Display Power Mode)
“1”: Display On.
Bit D1, DO : Set to ‘0’
Restrictions | There is no dummy read parameter(1* para) at serial I/F, refer to 3.1.4.2, 3.1.5.2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 08HEX
Default
S/W Reset 08HEX
H/W Reset 08HEX
Serial Interface Mode Parallel Interface Mode T |
: Legend !
Read RDDPM Read RDDPM
Host i |
i i Display ! / Parameter /i
/Send 2m parameter/ / Dummy Read ; |
| |
Flow Chart
/Send 2m parameter/ | i
i Sequential i
| transfer |
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5.1.6. READ DISPLAY MADCTL (OBH)

OBH RDDMADCTL (Read Display MADCTL)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 1 0 1 1 0B
1% para 1 T 1 XX XX XX XX XX XX XX XX XX
2" para 1 0 1 D7 D6 D5 D4 D3 0 0 0 XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Page Address Order
D6 Column Address Order
D5 Page/Column Order
D4 Line Address Order
D3 RGB/BGR Order
D2 - Setto ‘0’
D1 - Setto ‘0’
DO - Setto ‘0’

Bit D7 : Page Address Order
“0”: Top to Bottom (When MADCTL B7="0").
“1”: Bottom to Top (When MADCTL B7="1’).
Bit D6 : Column Address Order
“0”: Left to Right (When MADCTL B6="0").
“1”: Right to Left (when MADCTL B6="1’).
Bit D5 : Page/column Order
“0”: Normal Mode (When MADCTL B5="0’).
“1”: Reverse Mode (When MADCTL B5="1")
Bit D4 : Line Address Order
“0”: LCD Refresh Top to Bottom (When MADCTL B4="0’).
“1”: LCD Refresh Bottom to Top (When MADCTL B4=1").
Bit D3 : RGB/BGR Order
“0”: RGB (When MADCTL B3=0").
“1”: BGR (When MADCTL B3=1").
Bit D2, D1, DO : Set to ‘0’

Description

Restrictions | There is no dummy read parameter(1® para) at serial I/F, refer to 3.1.4.2, 3.1.5.2
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OBH RDDMADCTL (Read Display MADCTL)
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00HEX
Default
S/W Reset No Change
H/W Reset 00HEX
Serial Interface Mode Parallel Interface Mode o

Read RDDMADCTL Read RDDMADCTL

| Display

Flow Chart

/Send 2n parameter/

Sequential
transfer
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5.1.7. READ DISPLAY PIXEL FORMAT (0CH)

OCH RDDCOLMOD (Read Display COLMOD)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 0 0 0 1 1 0 0 0oC
1% para 1 T 1 XX XX XX XX XX XX XX XX XX
2" para 1 0 1 0 D6 D5 D4 0 D2 D1 DO XX
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 - “0” (Not used)
D6
“101”=16 bit/pixel
D5 RGB Interface Color Format . o
Description D4 110"=18 bit/pixel
D3 - “0” (Not used)
D2
“101"=16 bit/pixel
D1 Control Interface Color Format
“110”=18 bit/pixel
DO
Restrictions | There is no dummy read parameter(1* para) at serial I/F, refer to 3.1.4.2, 3.1.5.2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 0000_0110 (18 bit/pixel)
Default

S/W Reset

No change

H/W Reset

0000_0110 (18 bit/pixel)
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OCH RDDCOLMOD (Read Display COLMOD)

Serial Interface Mode Parallel Interface Mode :r ___________ L- ________________

! egend

Read RDDCOLMOD Read RDDCOLMODE |
Host i
y y Display Parameter /
/Send 2nd parameter/ / Dummy Read
Display
Flow Chart

/Send 2n parameter/

Sequential
transfer
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5.1.8. READ DISPLAY IMAGE MODE (0DH)

ODH RDDIM (Read Display Image Mode)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 1 1 0 1 0D
1% para 1 T 1 XX XX XX XX XX XX XX XX XX
2" para 1 0 1 D7 0 D5 0 0 D2 D1 DO XX

This command indicates the current status of the display as described in the table below:
Bit D7 : Vertical Scroll Mode On/Off
“0”: Vertical Scroll Mode Off.
“1”: Vertical Scroll Mode On.
Bit D6 : Set to ‘0’
Bit D5 : Inversion On/Off
“0”: Inversion Off.
“1”: Inversion On.
Bit D4 : Set to ‘0’
Bit D3 : Set to ‘0’

Description Bit D2, D1, DO : Gamma Curve Selection
Gamma Curve Selected D2 D1 DO Gamma Set (26h) Parameter
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GC1
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Not Defined 1 1 1 Not Defined

Restrictions | There is no dummy read parameter(1* para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
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ODH RDDIM (Read Display Image Mode)
Status Default Value
Power On Sequence 00HEX
Default
S/W Reset O00OHEX
H/W Reset 00HEX
Serial Interface Mode Parallel Interface Mode v Lecend '
! egend
Host i
y Display I / Parameter /
/Send 2n parameter/ / Dummy Read
Display
Flow Chart

/Send 2n parameter/

Sequential
transfer
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5.1.9. READ DISPLAY SIGNAL MODE (OEH)

OEH RDDSM (Read Display Sighal Mode)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 1 1 1 0 OE
1% para 1 0 1 XX XX XX XX XX XX XX XX XX
2 para 1 ) 1 D7 D6 0 0 0 0 0 0 XX

This command indicates the current status of the display as described in the table below:
Bit D7 : Tearing Effect Line On/Off.
“0”: Tearing Effect Line Off.
“1”: Tearing Effect On.
Bit D6 : Tearing Effect Line Output Mode.
“0” : Mode 1.
“1” : Mode 2.
Bit D5 to DO : Set to ‘0’

Description

Restrictions | There is no dummy read parameter(1® para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00HEX
Default
S/W Reset 00Hex
H/W Reset 00HEX
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OEH RDDSM (Read Display Signal Mode)

Serial Interface Mode Parallel Interface Mode |,

Legend

Read RDDSM Read RDDSM
Host
A A4 Display / Parameter /
/Send 2n parameter/ / Dummy Read
Display
Flow Chart

/Send 2 parameter/

Sequential
transfer
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5.1.10. READ DISPLAY SELF-DIAGNOSTIC RESULT (OFH)

OFH RDDSDR (Read Display Self-Diagnostic Result)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 0 1 1 1 1 OF
1% para 1 T 1 XX XX XX XX XX XX XX XX XX
2 para 1 T 1 D7 D6 0 0 0 0 0 0 XX

This command indicates the status of the display self-diagnostic result after Sleep Out
command as described in the table below:

Description | Bit D7 : Register Loading Detection

Bit D6 : Functionality Detection

Bit D5 to DO : Set to “0”

Restrictions | There is no dummy read parameter(1* para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00HEX
Default
S/W Reset 00xex
H/W Reset 00uEX
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OFH RDDSDR (Read Display Self-Diagnostic Result)

Serial Interface Mode Parallel Interface Mode :r ----------------------------

' Legend

Read RDDSDR Read RDDSDR i
Host i
A \ 4 Display / Parameter /
/Send 2n parameter/ / Dummy Read /
Display
Flow Chart

/Send 2 parameter/

Sequential
transfer
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5.1.11. SLEEP IN (10H)

10H SLPIN (Sleep In)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 0 0 0 1 0 0 0 0 10
Parameter | NO PARAMETER
This command causes the LCD module to enter the minimum power consumption mode.
In this mode the DC/DC converter is stopped, Internal oscillator is stopped, and panel scanning
is stopped.
| Source/Gate Out |<Blank STOP
| VST etc. (V scanner control logic) ||| |||| ||| ||| |||||| STOP
| DC charge in the capacitor | PISCHARGE >
Description | DC:DC converter | ov
| DC:DC converter | ov
| DC:DC converter | ov
| Reset pulse for circuit inside panel | RESET
| Internal Oscillator D ) s
MPU interface and memory are still working and the memory keeps its contents.
This command has no effect when module is already in Sleep In mode. Sleep In mode can only
be left by the Sleep Out command (11h).
Restriction It will be necessary to wait 5Smsec before sending next command. This is to allow time for the
supply voltages and clock circuits to stabilize.
It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In mode)
before Sleep In command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
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10H SLPIN (Sleep In)
Status Default Value
Power On Sequence Sleep In Mode
Default
S/W Reset Sleep In Mode
H/W Reset Sleep In Mode

SLPIN

Commands

Dlsplay whole
blank screen Legend
(Automatic No effect to
ON/OFF

Display

Flow Chart

Stop
DC:DC
Converter

Drain Charge
From LCD
Panel

Sequential
transfer

Stop
Internal
Oscillator

(Sleep In mode)

It takes 120msec to get into Sleep In mode after SLPIN command issued.
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5.1.12. SLEEP OUT (11H)

11H SLPOUT (Sleep Out)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 1 0 0 0 1 11
Parameter | NO PARAMETER
This command turns off sleep mode.
In this mode the DC/DC converter is enabled, Internal oscillator is started, and panel scanning is
started.
| Source/Gate Out | sSTOP White Memory
(If DISPON{QVh is set)
| VST etc. (V scanner control logic) | STOP mﬂﬂm
Description | DC charge in the capacitor i v CHARGE
| DC:DC converter | oV
| DC:DC converter | oV
| DC:DC converter | oV
| Reset pulse for circuit inside panel | RESET
| Internal Oscillator | STOP SW
This command has no effect when module is already in Sleep Out mode, Sleep Out Mode can
only be left by the Sleep In command (10h)
It will be necessary to wait 5Smsec before sending next command. This is to allow time for the
supply voltages and clock circuits to stabilize.
The display module loads all display supplier’s factory default values to the registers during this
Restriction 5msec and there cannot be any abnormal visual effect on the display image if factory default

and register values are same when this load is done when the display module is already Sleep
Out mode.

The display module is doing self-diagnostic function during this 5Smsec. See also section “Sleep
Out Command and Self-Diagnostic Functions of the Display Module”.

It will be necessary to wait 120msec after sending Sleep In command (when in Sleep Out mode)

before Sleep Out command can be sent.
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11H SLPOUT (Sleep Out)
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Sleep In Mode
S/W Reset Sleep In Mode
H/W Reset Sleep In Mode
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11H

SLPOUT (Sleep Out)

Flow Chart

| SLPOUT |

h 4
Start
Internal
Oscillator

Start up
DC:DC
Converter

Charge
Offset voltage
for LCD Panel

Display whole
blank screen
for 2 frames

(Automatic No

effect to DISP

ON/OFF
Commands)

A
Display
Memory contents
In accordance
with the current
command table
settings

A
( Sleep Out mode )

-
(0]
«Q
[0
3
o

Parameter /

Display

Sequential
transfer

It takes 120msec to become Sleep Out mode after SLPOUT command issued.
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5.1.13. PARTIAL MODE ON (12H)

12H PTLON (Partial Mode On)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 0 1 0 0 1 0 12
Parameter | NO PARAMETER

This command turns on partial mode. The partial mode window is described by the Partial Area
Description | command (30h). To leave Partial mode, the Normal Display Mode command (13h) should be

written.

Restriction This command has no effect when Partial mode is active.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On

Flow Chart | See Partial Area (30h)
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5.1.14. NORMAL DISPLAY MODE ON (13H)

13 H NORON (Normal Display Mode On)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 ) 0 0 0 1 0 0 1 1 13

Parameter | NO PARAMETER

This command returns the display to normal mode.
Description
Normal Display Mode On means Partial mode off.

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

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On

Flow Chart | See Partial Area Descriptions for details when use this command
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5.1.15. DISPLAY INVERSION OFF (20H)

20H INVOFF (Display Inversion Off)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 0 0 0 0 0 20

Parameter | NO PARAMETER

This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status

(Example)
Memory Display

=

Restriction | This command has no effect when module is already in inversion off mode.

Description

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Display Inversion Off
S/W Reset Display Inversion Off
H/W Reset Display Inversion Off
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20H INVOFF (Display Inversion Off)
Legend
Display Inversion
On Mode / Parameter /
Display
Flow Chart

(

Off Mode

Display Inversion>

Sequential

transfer
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5.1.16. DISPLAY INVERSION ON (21H)

21H INVON (Display Inversion On)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 T 0 0 1 0 0 0 0 1 21
Parameter | NO PARAMETER

This command is used to enter into display inversion mode.

This command makes no change of contents of frame memory. Every bit is inverted from the
frame memory to the display.

This command does not change any other status.

o (Example)
Description Memory Display

=)

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

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Display Inversion Off
S/W Reset Display Inversion Off
H/W Reset Display Inversion Off
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21H INVON (Display Inversion On)
Legend
Display Inversion
Off Mode / Parameter /
Display
Flow Chart

(

On Mode

Display Inversion>
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5.1.17. GAMMA SET (26H)

26H GAMSET (Gamma Set)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 0 0 1 1 0 26
Parameter 1 1 ) GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCO | Note
This command is used to select the desired Gamma curve for the current display.
A maximum of 4 curves can be selected. Curve Correction Power Supply Circuit. The curve is
selected by setting the appropriate bit in the parameter as described in the Table:
GCJ7..0] Parameter Curve Selected
01h GCO Gamma Curve 1
pesaription 02h GC1 Gamma Curve 2
04h GC2 Gamma Curve 3
08h GC3 Gamma Curve 4
Note.
All other values are undefined.
Restriction Values of GC[7..0] not shown in table above are invalid and will not change the current selected
Gamma curve until valid value is received.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence 01h
S/W Reset 01h
H/W Reset 01h
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26H GAMSET (Gamma Set)
Legend
GAMSET / Parameter /
\ 4 Display
L

New Gamma
Curve Loaded

7.0] /
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5.1.18. DISPLAY OFF (28H)
28H DISPOFF (Display Off)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 0 1 0 0 0 28
Parameter | NO PARAMETER
This command is used to enter into Display Off mode.
In this mode, the output from Frame Memory is disabled and blank page is inserted.
This command is makes No Change of contents of frame memory
This command does not change any other status.
There will be no abnormal visible effect on the display
Description (Example)
Memory Display
Restriction | This command has no effect when module is already in display off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Display Off
S/W Reset Display Off
H/W Reset Display Off
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28H DISPOFF (Display Off)

Display !
On Mode i

Display
Off Mode

Sequential
transfer
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5.1.19. DISPLAY ON (29H)
29H DISPON (Display On)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 ) 0 0 1 0 1 0 0 1 29

Parameter | NO PARAMETER

This command is used to recover from Display Off Mode. Output from the Frame Memory is
enabled.
This command makes No Change of contents of frame memory

This command does not change any other status.

(Example)
Description Memory Display

-

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

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes

Status Default Value

Default Power On Sequence Display Off

S/W Reset Display Off

H/W Reset Display Off
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29H DISPON (Display On)

Display i
Off Mode i

Display

Mode

Legend

Display
On Mode

Sequential
transfer
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5.1.20. COLUMN ADDRESS SET (2AH)

2AH CASET (Column Address Set)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 0 1 0 1 0 2A
1% para 1 1 ) SC[15] | SC[14] | SC[13] | SC[12] | SC[11] | SC[10] | SC[9] | SC[8]
2" para 1 1 ) SC[7] | Scl6] | SC[5] | SC4] | SC[3] | SC[2] | SC[1] | Sc[o] Note
3" para 1 1 0 EC[15] | EC[14] | EC[13] | EC[12] | EC[11] | EC[10] | EC[9] | ECI8]
4" para 1 1 ) EC[7] | EC[6] | EC[5] | EC[4] | EC[3] | EC[2] | EC[1] | EC[0] Note

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

Each value represents one column line in the Frame Memory.

(Example)  [SC[15:0]] [EC[15:0]|
Description | |

SC[15:0] always must be equal to or less than EC[15:0]. When SC[15:0] or EC[15:0] is greater
than maximum address as below, data of out of range will be ignored.

Restriction | Note.

(Parameter range: 0 < SC[15:0], EC[15:0] = 239 (00EFh) (B5=0)

(Parameter range: 0 < SCJ[15:0], EC[15:0] < 319 (013Fh) (B5=1)

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
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2AH CASET (Column Address Set)
Status Default Value

Power On Sequence SC[15:0]=0000hn EC[15:0]=00EFh
When MADCTL'’s B5=0: When MADCTL's B5=0:

Default SIW Reset SC[15:0]=0000h EC[15:0]=00EFh
When MADCTL's B5=1: When MADCTL's B5=1:

SC[15:0]=0000h EC[15:0]=013Fh

H/W Reset SC[15:0]=0000h EC[15:0]=00EFh

3
1
1
1
1
1
1
1
:
—
D
Q !
gl
Q_:
!
1
1
1
1
1
1
1

1% parameter SC[15:0]
2" parameter EC[15:0]

PASET

Display

A 4

1% parameter SP[15:0]
Flow Chart 2" parameter EP[15:0]

Sequential
transfer

papaau

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

T

Any Command
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5.1.21. PAGE ADDRESS SET (2BH)

2BH PASET (Page Address Set)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 0 1 0 1 1 2B
1% para 1 1 0 SP[15] | SP[14] | SP[13] | SP[12] | SP[11] | SP[10] | SP[9] | SP[8]
2" para 1 1 0 SP[7] | SP[6] | SP[5] | SP[4] | SP[3] | SP[2] | SP[1] | SP[0] Note
3" para 1 1 ) EP[15] | EP[14] | EP[13] | EP[12] | EP[11] | EP[10] | EP[9] | EP[8]
4" para 1 1 0 EP[7] | EP[6] | EP[5] | EP[4] | EP[3] | EP[2] | EP[1] | EP[0] Note

This command is used to define area of frame memory where MPU can access.
This command makes No Change on the other driver status.

The values of SP[15:0] and EP[15:0] are referred when RAMWR command comes.
Each value represents one Page line in the Frame Memory.

(Example)
Description

SP[15:0] |

EP[15:0] |

SP[15:0] always must be equal to or less than EP[15:0]. When SP[15:0] or EP[15:0] is greater
than maximum address as below, data of out of range will be ignored.

Restriction | Note.

(Parameter range: 0 < SP[15:0], EP[15:0] < 319 (013Fh) (B5=0)

(Parameter range: 0 < SP[15:0], EP[15:0] < 239 (00EFh) (B5=1)

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
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2BH PASET (Page Address Set)
Status Default Value

Power On Sequence SC[15:0]=0000h EC[15:0]=01AFh
When MADCTL'’s B5=0: When MADCTL'’s B5=0:

Default SC[15:0]=0000h EC[15:0]=013Fh
S/W Rese When MADCTL'’s B5=1: When MADCTL's B5=1:

SC[15:0]=0000h EC[15:0]=00EFh

H/W Reset SC[15:0]=0000h EC[15:0]=013Fh

3
1
1
1
1
1
1
1
i
—
D
Q !
Q !
Q.:
!
1
1
1
1
1
1
1

1% parameter SC[15:0]
2" parameter EC[15:0]

Display

1% parameter SP[15:0]
Flow Chart 2" parameter EP[15:0]

RAMWR

Sequential
transfer

papaau §|

A4
Video Data
D1[7:0],D2[7:0]
...DN[7:0]

-
)
o
3
@
T

T

Any Command
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5.1.22. MEMORY WRITE (2CH)

2CH RAMWR (Memory Write)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 0 1 0 1 1 0 0 2C
1% para 1 1 0 D[17] | D[16] | D[15] | D[14] | D[13] | D[12] | D[11] | D[10] | 00..FF
1 1 T Dx[7] | Dx[6] | Dx[5] | Dx[4] | Dx[3] | Dx2] | Dx[1] | Dx[0] | 00..FF
N" para 1 1 0 Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dnf3] | Dn2] | Dn[1] | Dn[0] | 00..FF

This command is used to transfer data from MPU to frame memory.

This command makes No Change to the other driver status.

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

The Start Column/Start Page positions are different in accordance with MADCTL setting. Then
D[7:0] is stored in frame memory and the column register and the page register incremented.

Sending any other command can stop frame Write.

Restriction | In all color modes, there is no restriction on length of parameters.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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2CH RAMWR (Memory Write)
Legend
RAMRD
/ Parameter /
/ Dummy /
Display
Flow Chart

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

v

Any Command

Sequential
transfer
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5.1.23. MEMORY READ (2EH)

2EH RAMRD (Memory Read)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 0 1 0 1 1 1 0 2E
1% para 1 0 1 X X X X X X X X | 00..FF
1 ) 1 Dx[7] | Dx[6] | Dx[5] | Dx[4] | Dx[3] | Dx[2] | Dx[1] | Dx[0] | 00..FF
(N+1 )th para 1 T 1 Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dn[3] | Dn[2] | Dn[1] | Dn[0] | 00..FF

This command is used to transfer data from frame memory to MPU.

This command makes No Change to the other driver status.

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

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

Then D[7:0] is read back from the frame memory and the column register and the page register

incremented. Frame memory read can be stopped by sending any other command.

In all color modes, the frame memory read is always 18bit, so there is no restriction on length of

parameters.
Restriction
Note.
Frame memory read is only possible via the Parallel Interface.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence Contents of memory is set randomly
Default
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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2EH RAMRD (Memory Read)

/ Parameter /

Display

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

Any Command

Flow Chart

Mode

Sequential
transfer
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5.1.24. PARTIAL AREA (30H)

30H PLTAR (Partial Area)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 0 1 1 0 0 0 0 30
1% para 1 1 0 SR[15] | SR[14] | SR[13] | SR[12] | SR[11] | SR[10] | SR[9] | SRI8] | 0000..
2" para 1 1 0 SR[7] | SR[6] | SR[5] | SR4] | SRi3] | SR[2] | SR(1] | sro] | 013F
3" para 1 1 0 ER[15] | ER[14] | ER[13] | ER[12] | ER[11] | ER[10] | ER[9] | ERI8] | 0000..
4" para 1 1 0 ER[7] | ER[6] | ER[5] | ER[4] | ER[3] | ER[2] | ER(1] | ER[0] | O13F
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 defines the End Row(ER), as
illustrated in the figures below. SR and ER refer to the Frame Memory Line Pointer.
If End Row>Start Row When MADCTL B4=0:
-
} Partial Area
f .
End Row B rooe-
If End Row>Start Row When MADCTL B4=1:
Description - -
} Partial Area
Start Row
If End Row<Start Row When MADCTL B4=0:
End Row - :}
. \
Partial Area
: - /
Start Row }
If End Row=Start Row then the Partial Area will be one row deep.
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30H PLTAR (Partial Area)
Restriction | Each detail initial values by the display resolution will be updated.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Defaul Power On Sequence SR[15:0]=0000h ER[15:0]=013Fh
efault
H/W Reset SR[15:0]1=0000h ER[15:0]=013Fh
H/W Reset SR[15:0]=0000h ER[15:0]1=013Fh
Page 224/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04HO DATA SHEET, REV. 0.11

MOBILE DISPLAY DRIVER IC

30H PLTAR (Partial Area)
1. To enter Partial Mode: e ,
i Legend i
/ SR[15..0] / | / Parameter /i
¢ i Display i
P TR | ,
i Sequential i
i transfer i
2. To exit Partial Mode:

Flow Chart < Partial Mode )

(Optional)
To prevent

DISPOFF 4— Tearing Effect
Image displayed

NORON

L1

/M

"

E né
o

“— =
o

&

S

4

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

DISPON

ELECTRONICS

Page 225/350

2009-06-18
Company Confidential




S6D04HO DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

5.1.25. VERTICAL SCROLLING DEFINITION (33H)

33 H VSCRDEF (Vertical Scrolling Definition)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 1 0 0 1 1 33
tparameter ] ) N TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA 0000

(151 | (4] | [13] | [12] | [11] | [10] | [9] (8]

) TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA |
2"°parameter 1 1 ) 013F

[7] [6] (3] [4] (3] (2] [1] [0]

d VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
3“parameter 1 1 ) 0000
(18] | 4] | [13] | (12] | [11] | [10] [l (8]

N VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA |
4"parameter 1 1 ) 013F

[7] [6] [9] [4] [3] [2] 1] [0]
BFA | BFA | BFA | BFA | BFA | BFA | BFA | BFA
5"parameter | 1 1 0 0000
[19] [14] [13] [12] [11] [10] [9] [8]
BFA | BFA | BFA | BFA | BFA | BFA | BFA | BFA |
6"parameter | 1 1 0 013F
[7] [6] [9] [4] [3] [2] 1] [0]

This command defines the Vertical Scrolling Area of the display. (refer to Restriction)

When MADCTL B4 =0

The 1st & 2nd parameter TFA[15..0] describes the Top Fixed Area (in No. of lines from Top of
the Frame Memory and Display).

The 3rd & 4th parameter VSA[15..0] describes the height of the Vertical Scrolling Area (in No.
Description | of jines of the Frame Memory [not the display] from the Vertical Scrolling Start Address). The
first line read from Frame Memory appears immediately after the bottom most line of the Top
Fixed Area.

The 5th & 6th parameter BFA[15..0] describes the Bottom Fixed Area(in No. of lines from
Bottom of the Frame Memory and Display).

TFA, VSA and BFA refer to the Frame Memory Line Pointer.
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33H VSCRDEF (Vertical Scrolling Definition)
(0,0)
TFA[15:0] 7:'{1':’ :":: First Line Read from
Frame Memory
Scroll Area
BFA[15:0] >
Bottom Fixed Area —
When MADCTL B4 = 1
The 1st & 2nd parameter TFA[15..0] describes the Top Fixed Area (in No. of lines from Bottom
of the Frame Memory and Display).
The 3rd & 4th parameter VSA[15..0] describes the height of the Vertical Scrolling Area (in No. of
lines of the Frame Memory [not the display] from the Vertical Scrolling Start Address). The first
line read from Frame Memory appears immediately after the top most line of the Top Fixed
Area.
The 5th & 6th parameter BFA[15..0] describes the Bottom Fixed Area(in No. of lines from Top of
the Frame Memory and Display).
TFA, VSA and BFA refer to the Frame Memory Line Pointer.
(0,0)
BFA[15:0] T T
Scroll Area
First Line Read from
TFA[15:0] > Frame Memory
Top Fixed Area
Note.
Restriction | The condition is (TFA+VSA+BFA)2320, otherwise Scrolling mode is undefined.
In Vertical Scroll Mode, MADCTL B5 should be set to “0” — this only affects the Frame Memory Write.
Status Availability
Register
Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability
Normal Mode On, Idle Mode On, Sleep Out Yes
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33H VSCRDEF (Vertical Scrolling Definition)
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
To enter Vertical Scroll Mode:
S
1
i Legend !
! "
scroer | | [Coommane | |
! |
! |
! |
18t & 2nd Parameter TFA[15...0] E E
! |
* i Display E
3 & 4 Parameter VSA[15...0] | !
v 5 |
1
5th & 6 Parameter BFA[15...0] ! |
1
| |
! |
“onser = =
E Sequential H
' transfer !
15t & 2nd Parameter SC[15...0] ! |
rd th
3 & 4" Parameter EC[15...0] Redefines the Frame
Memory Window that
@ the scroll data will be
written to
See Note 1
Only 15t & 2nd P ter SP[15...0
Flow Chart required arameter SP[ 1
for non- *
rolling 31d & 4th Parameter EP[15...0]
scrolling Optional - It may be
necessary to redefine
@ the Frame Memory
Write Direction.
Parameter
Scroll Image
Data
VSCRSADD
18t & 2nd Parameter VSP[15...0]
Scroll Mode
Note.
The Frame Memory Window size must be defined correctly otherwise undesirable image will be displayed

ELECTRONICS
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Note.

To leave Vertical Scroll Mode:

Scroll Mode

NORON/PTLON
( Scroll Mode OfD
Image Data

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

[ ospon |

33H VSCRDEF (Vertical Scrolling Definition)
Continuous Scroll:
Scroll Mode R
1
| Legend !
[ ]
- [oomens | |
! 1
! |
: 1
1
1st & 2nd Parameter SC[15...0] E / Parameter /:
! |
v - -
319 & 4" Parameter EC[15...0] i Display |
v ’ !
! |
s | ' '
! |
! |
q : |
1
18t & 2" Parameter SP[15...0] ! !
v i ) ;
31 & 4" Parameter EP[15...0] ! Sequential -
+ ! transfer 1
! |
VSCRSADD
Flow Chart 18t & 2" Parameter VSP[15...0]

(Optional)

To prevent
Tearing Effect
Image displayed

Scroll Mode can be exit by both the Normal Display Mode On (13h) and Partial Mode On (12h) commands.
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5.1.26. TEARING EFFECT LINE OFF (34H)

34 H TEOFF (Tearing Effect Line OFF)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 ) 0 0 1 1 0 1 0 0 34

Parameter | NO PARAMETER

This command is used to turn Off (Active Low) the Tearing Effect output signal from
Description
TE signal line.

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

Sequential
transfer

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence Off
Default
S/W Reset Off
H/W Reset Off
: Legend i
C TE Line Output ON ) i ]m i
yaT
i Display i
Flow Chart (" TE Line Output OFF ) § i
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5.1.27. TEARING EFFECT LINE ON (35H)

35H TEON (Tearing Effect Line ON)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 1 0 1 0 1 35
Parameter 1 1 T X X X X X X X M XX
This command is used to turn On the Tearing Effect output signal from the TE signal line.
This output is not affected by changing Memory Address Control command bit “B4”.
The Tearing Effect Line On has one parameter that describes the mode of the Tearing
Effect Output Line. (X = don’t care).
When M=0:
The Tearing Effect Output line consists of V-Blanking information only:
tval { tudn
Description Vertical Time Scale
When M=1:
The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information:
tvdl R tvdh
Vertical Time Scale R
During Sleep In mode with Tearing Effect Line On, Tearing Effect output pin will be active low.
Restriction | This command has no effect when Tearing Effect output is already On.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
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35H TEON (Tearing Effect Line ON)
Status Default Value
Power On Sequence Off
Default
S/W Reset Off
H/W Reset Off
Legend

C TE Line Output OFF)

Display

o LN S e >

Sequential
transfer
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5.1.28. MEMORY DATA ACCESS CONTROL (36H)

36 H MADCTL (Memory Data Access Control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 0 0 1 1 0 1 1 0 36
parameter 1 1 ) B7 B6 B5 B4 B3 X X X XX
This command defines read/write scanning direction of frame memory.
This command makes No Change on the other driver status.
Bit Name Description
B7 | Page Address Order
These 3 bits control MPU to memory write/read
B6 | Column Address Order o
Direction.
B5 | Page/Column Selection
B4 | Line Address Order LCD refresh direction control
Color selector switch control
B3 | RGB-BGR Order
(0=RGB color filter panel, 1=BGR color filter panel)
B4 - Vertical Updating order
B4="0" B4="1"
Top-Left(0,0) (example) | Top-Left(0,0)] [Top-Left(0,0)] (example)
Memory Display Memory Display
Sent First(1) ‘ Sent Last(320)
Sent 2nd N
Description N SenTM N N N
Sen;3rd
v Sent 2nd
Sent Last(320) Sent First(1)
B3 - RGB/BGR Order
B3="0" B3 ="1"
- Driver IC - Driver IC -
Source1 Source2 .............. Source1 Source2 .............. Source240
Source1  Source2 Source1  Source2 Source240

LCD panel

 E E
_E[

LCD panel

Note.

Top-Left (0,0) means a physical memory location

ELECTRONICS
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36 H MADCTL (Memory Data Access Control)
Restriction | D2, D1 and DO are set to “000” internally.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Defaul Power On Sequence B7=0, B6=0, B5=0, B4=0, B3=0, B2=0, B1=0, B0=0
efault
S/W Reset No Change
H/W Reset B7=0, B6=0, B5=0, B4=0, B3=0, B2=0, B1=0, B0=0
"""""" Legend |
/ Parameter /
@ Display
Flow Chart

1% parameter
B[7:0]

Sequential
transfer

_____________________________
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5.1.29. VERTICAL SCROLLING START ADDRESS (37H)

37H VSCRSADD (Vertical Scrolling Start Address)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 1 0 1 1 1 37
. VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
1¥'parameter 1 1 0 0000
15 14 13 12 11 10 9 8
g VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
2"parameter 1 1 0 013F
7 6 5 4 3 2 1 0
This command is used together with Vertical Scrolling Definition (33h). These two commands
describe the scrolling area and the scrolling mode. (refer to Restriction)
The Vertical Scrolling Start Address command has one parameter which describes which line in
the Frame Memory will be written as the first line after the last line of the Top Fixed Area on the
display as illustrated below.
When MADCTL B4 =0
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 320 and VSP= ‘3.
0.0) . ;
Memory Pointer (B4=0) Display
;;;;;;;;;;;;;;;;; S it N e
Line Pointer | T : :
== ==
Description 160
161
;4 .
(0,161)

When MADCTL B4 =1
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 320 and VSP = ‘3.

T 161
; 160 C

Display

;;;;;;;;;;;;;;;;;;;;;;;;

Line Pointer

VSP[15:0

(0,161)
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37H VSCRSADD (Vertical Scrolling Start Address)
Note.
1. When new Pointer position and Picture Data are sent, the result on the display will happen at the next
Panel Scan to avoid tearing effect.
2. VSP refers to the Vertical Scrolling Start Address.
Note.
Each detail initial values by the display resolution will be updated.

Restriction | gjnce the value of the Vertical Scrolling Start Address is absolute (with reference to the Frame
Memory), it must not enter the fixed area (defined by Vertical Scrolling Definition 33h) —
otherwise undesirable image will be displayed on the Panel.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence 0000
S/W Reset 0000
H/W Reset 0000
Flow Chart | See Vertical Scrolling Definition (33h) description.
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5.1.30. IDLE MODE OFF (38H)

38H IDMOFF (Idle Mode Off)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 T 0 0 1 1 1 0 0 0 38
Parameter | NO PARAMETER

This command is used to recover from idle mode on. In the idle off mode, LCD can display
Description
maximum 262k-color.

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

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes

Status Default Value

Default Power On Sequence Idle off mode

S/W Reset Idle off mode

H/W Reset Idle off mode

Display Inversion
On Mode

Display Inversion
Off Mode

Sequential
transfer
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5.1.31. IDLE MODE ON (39H)
39H IDMON (Idle Mode On)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 0 1 1 1 0 0 1 39

Parameter | NO PARAMETER

This command is used to enter into idle mode on.
In the idle on mode, color expression is reduced. The primary and the secondary using MSB of

each R, G and B in the Frame Memory, 8 color depth data is displayed.

Memory contents vs Display Color X=don’t care
Color R5,R4,R3,R2,R1,R0 G5,G4,G3,G2,G1,G0 | B5,B4,B3,B2,B1,B0
Red 1T X X X X X 0 x x x x X 0 x x x x X
Description Green 0 x x X X X 1T X X X X X 0 X x X X X
Blue 0 x x x x X 0 x x X x X 1T X X X X X
White 1 X X X X X 1T X X X X X 1T X X X X X
Black 0 x x X x X 0 x x X X X 0 x x x x X
Cyan 0 x x x x X 1T X X X X X 1T X X X X X
Magenta 1T X X X X X 0 x x X x X 1T X X X X X
Yellow 1T X X X X X 1T X X X X X 0 x x x x X

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

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence Idle Off Mode
Default
S/W Reset Idle Off Mode
H/W Reset Idle Off Mode
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39H IDMON (Idle Mode On)

Display Inversion i
Off Mode |

Display Inversion
On Mode

Sequential
transfer
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5.1.32. INTERFACE PIXEL FORMAT (3AH)

3AH COLMOD (Interface Pixel Format)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 T 0 0 1 1 1 0 1 0 3A

Parameter 1 1 0 X D6 D5 D4 X D2 D1 DO XX

This command is used to define the format of RGB picture data, which is to be transferred via

the MPU interface. The formats are shown in the table below:

Bit Description Value
D7 - “0” (Not used)
D6
D5 RGB Interf Color F t H101°=16 bitipixel
inti nterface Color Forma
Description “110"=18 bit/pixel

D4
D3 - “0” (Not used)
D2

“101”=16 bit/pixel
D1 Control Interface Color Format

“110"=18 bit/pixel
DO

Restriction | There is no visible effect until the Frame Memory is written to.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes

Status Default Value

Default Power On Sequence 18 bit / pixel

S/W Reset No Change

H/W Reset 18 bit / pixel
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3AH COLMOD (Interface Pixel Format)

Example:

( 16 Bit/Pixel Mode >

Y
< 18 Bit/Pixel Mode >

/ Parameter /

Display

Flow Chart

Mode

Sequential
transfer
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5.1.33. MEMORY WRITE CONTINUE (3CH)

3CH

RAMWRC (Memory Write Continue)

DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command

0 1 ) 0 0 1 1 1 1 0 0 3C

1st

Parameter

00..

1 1 ) D[17] | D[16] | D[15] | D[14] | D[13] | D[12] | D[11] | D[10] FE

00..

1 1 ) Dx[7] | Dx[6] | Dx[5] | Dx[4] | Dx[3] | Dx[2] | Dx[1] | Dx[O] FE

Nth

Parameter

00..

1 1 ) Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dn[3] | Dn[2] | Dn[1] | Dn[0] FE

Description

This command is 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.

If set_address_mode B5=0:

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

pixels are ignored.

If set_address_mode B5=1:

Data is written continuing from the pixel location after the write range of the previous
write_memory_continue or write_memory_start. The page register is then incremented and
pixels are written to the frame memory until the page register equals the End Page (EP) value.
The page register is then reset to the Start Page (SP) and the column register is incremented.
Pixels are written to the frame memory until the column register equals the End Column (EC)
value and the page register equals the EP value, or the host processor sends another

command. If the number of pixels exceeds (EC — SC +1) * (EP — SP + 1) the extra pixels are

ignored.
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A write_memory_start should follow a set_column_address, set_page_address or
Restriction | set_address_mode to define the write address. Otherwise, data written with
write_memory_continue is written to undefined addresses.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence Contents of memory is set randomly
Default
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
| Legend |
| |
i I Command i
T ! |
e [Pz 7|
|
| i
Flow Chart Image Data | |
DI1[15:0].D2[15:0]. | !
. Dn[15:0] | I
I I
| |
¢ ! I
l I
r.ﬂ._tw Command ! !
I |
| |
1 |
1
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5.1.34. MEMORY READ CONTINUE (3EH)

3EH RAMRDC (Memory Read Continue)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 0 0 1 1 1 1 1 0 3E
1 00..
1 1 1 D[17] | D[16] | D[15] | D[14] | D[13] | D[12] | D[11] | D[10]
Parameter FF
00..
1 1 1 Dx[7] | Dx[6] | Dx[5] | Dx[4] | Dx[3] | Dx[2] | Dx[1] | Dx[0] -
N 00..
1 1 1 Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dn[3] | Dn[2] | Dn[1] | Dn[0]
Parameter FF

This command is transfers image data from the display module’s frame memory to the host
processor continuing from the location following the previous read_memory continue or

read_memory_start command.

If set_address_mode B5=0:

Pixels are read continuing from the pixel location after the read range of the previous
read_memory_continue or read_memory_start. The column register is then incremented and
pixels are read from the frame memory until the column register equals the End Column (EC)
value. The column register is then reset to SC and the page register is incremented. Pixels are
Description | read from the frame memory until the page register equals the End Page (EP) value and the

column register equals the EC value, or the host processor sends another command.

If set_address_mode B5=1:

Pixels are read continuing from the pixel location after the read range of the previous
read_memory_continue or read_memory_start. The page register is then incremented and
pixels are read from the frame memory until the page register equals the End Page (EP) value.
The page register is then reset to SP and the column register is incremented. Pixels are read
from the frame memory until the column register equals the End Column (EC) value and the

page register equals the EP value, or the host processor sends another command.

Regardless of the color mode set in set_pixel_format, the pixel format returned by

R , read_memory_continue is always 18-bit so there is no restriction on the length of data.
estriction
A read_memory_start should follow a set_column_address, set_page _address or

set_address_mode to define the read address. Otherwise, data read with
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read_memory_continue is undefined.

Any Command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence Contents of memory is set randomly
Default S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
o legend |
/ Parameter /
Video Data -
D1[7:0],D2[7:0], Display
Flow Chart -....DN[7:0]:0]

Sequential
transfer
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5.1.35. SET TEAR SCANLINE (44H)

44H TESCAN (Set Tear Scanline)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 1 0 0 0 1 0 0 44
1% Parameter 1 1 T N[15] | N[14] | N[13] | N[12] | N[11] | N[10] | N[9] | NI8] XX
2" Parameter 1 1 0 N[7] | N[6] | N[5] | N[4] | N[3] | N[2] | N[1] | N[0] XX

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

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

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

Description toar tvan
Vﬂﬂiwm
Scale

Note that set_tear_scanline with N=0 is equivalent to set_tear_on with M=0.

The Tearing Effect Output line shall be active low when the display module is in Sleep mode.

This command takes affect on the frame following the current frame. Therefore, if the Tear
Restriction Effect (TE) output is already ON, the TE output shall continue to operate as programmed by

the previous set_tear_on, or set_tear_scanline, command until the end of the frame.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 16’h0000
Default SIW Reset 16°h0000
H/W Reset 16’h0000
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TE Cutput On or Of

Flow Chart

N
TE Output On
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5.1.36. GET SCANLINE (45H)

45H RDTESCAN (Get Scanline)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 0 1 0 0 0 1 0 1 45
1% Parameter 1 ) 1 N[15] | N[14] | N[13] | N[12] | N[11] | N[10] | N[9] | NI[8] XX
2" Parameter 1 ) 1 N[7] | N[6] | N[5] | N[4] | N[3] | N[2] | N[1] | N[0] XX
The display module returns the current scanline, N, used to update the display device. The
total number of scanlines on a display device is defined as VSYNC + VBP + VACT + VFP.
The first scanline is defined as the first line of Vsync and is denoted as Line 0.
Description
When in Sleep Mode, the value returned by get_scanline is undefined.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 16’h0000
Default S/W Reset 160000
H/W Reset 16’h0000
’/Q_E'-,_;‘:_nliﬂ Host Processaor
Flow Chart / e f"f
Display Module
/ S /

Page 248/350 2009-06-18
Company Confidential
ELECTRONICS



S6D04HO DATA SHEET, REV. 0.11

MOBILE DISPLAY DRIVER IC

5.1.37. WRITE MANUAL BRIGHTNESS (51H)

51H WRDISBV (Write Manual Brightness)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 1 0 1 0 0 0 1 51
Parameter ] ] 2 MAN_ | MAN_ | MAN_ | MAN_ | MAN_ | MAN_ | MAN_ | MAN_ o~
BR[7] | BR[6] | BR[5] | BR[4] | BR[3] | BR[2] | BR[1] | BR[0]
This command is used to set the manual brightness value. If the manual brightness is used
(BC_MODE = “01” or “11”), the value of register “MAN_BR [7:0] is selected or merged with the MIE
brightness to generate PWM.
MAN_BR [7:0] Brightness Level
0000_0000 0
0000_0001 1
0000_0010 2
0000_0011 3
1111_1100 252
1111_1101 253
1111_1110 254
1111_1111 255
Description

Manual Birightness

MIE

[Input

MIE Brightness[7:0]

Manual |

PWM
Gen

Manual Brightness[7:0]

—» PWM

Display Brightness[7:0]

The display brightness level is calculated with the following formula.

Display Brightness = MIE_Brightness X Manual Brightness /255

ELECTRONICS
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The MIE brightness has transition time A and the manual brightness has transition time B.

The maximum transition time is transition time C (C < A + B).

Example of manual brightness

MIE brightness
100% \ \
5 ;
> 50% —| i i : |:|
Transmon tlme I_e1| Transmon tlme Transmon tlmel—l Transmon time I_e3|
A C
Time >
Operation Mode Manual Brightness MIE Brightness Display Brightness
Case 1 85 % 80 % 68 %
Case 2 60 % 70 % 42 %
Case 3 85 % 90 % 76.5 %
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 8'h00
Default S/W Reset 8'h00
H/W Reset 8'h00
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5.1.38. READ DISPLAY BRIGHTNESS (52H)

52H RDDISBV (Read Display Brightness)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 ) 0 1 0 1 0 0 1 0 52
gt
Barametor 1 ) 1 X X X X X X X X XX
2 BR. | BR. | BR_. | BR_. | BR_. | BR_. | BR_ | BR_
Parameter 1 f 1 OUT[7] | OUT[6] | OUT[5] | OUT[4] | OUT[3] | OUT[2] | OUT[1] | OUTIO] X
This command is used to read the display brightness value. It is a real brightness value of PWM
output which is calculated with MIE brightness and manual brightness. The value of this register
is updated after display V-sync and host can read exact value after display V-sync.
RDDISBYV is valid in case that BCTRL(WRCTRLD 53h) = 1.
BR_OUT [7:0] Brightness Level
0000_0000 0
0000_0001 1
0000_0010 2
Description 00000011 3
1111_1100 252
1111_1101 253
1111_1110 254
1111_1111 255
Restriction | There is no dummy read parameter(1% para) at serial I/F, refer to 3.1.4.2, 3.1.5.2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
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Status Default Value
Power On Sequence 8'h00
Default

S/W Reset 8’h00

H/W Reset 8'h00
Serial Interface Mode Parallel Interface Mode E i
! Legend ;
Read RDDISBV Read RDDISBV E ;
oo Host |
4 Display E Parameter |
Send 2nd parameter, Dummy Read | |
# i Display i
Flow Chart | E
Send 2" parameter E |
s i
| Sequential i
| transfer !
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5.1.39. WRITE BL CONTROL (53H)

53H WRCTRLD (Write BL Control)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 1 0 1 0 0 1 1 53
Parameter 1 1 ) 0 0 BCTRL 0 DD | BL 0 0 XX
- BCTRL
This register is used to enable the backlight control block. If BCTRL is turned off, the BL control block
is not working and PWM output is fixed to low.
BRCTRL BL Control
0 Off
1 On
-DD
This register is used to enable the manual brightness dimming function. The manual brightness should
be changed smoothly for preventing a visible artifact, e.g. flicker. So the dimming function is needed
when the transition of input manual brightness is fast to make a visible artifact. When the manual
dimming is enabled, the new manual brightness value has to be changed after former dimming
Description transition is finished. The transition time is controlled by DT[2:0].

DD Manual Dimming Function
0 Off
1 On

Manual dimming function

Brightness

Brightness

DD = «0”

Time

4

_/

Waiting time > DT

DT

Manual Brightness

Display Brightness

Time

DD = 1~

ELECTRONICS
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-BL

This register is used to enable the PWM output. Even if the value of BL is “0”, the backlight control

block

value(DISP_BRIGHT][7:0]) and control the BLU directly.

is working when BCTRL is “1”. And the host can read the display brightness

BL PWM state
0 Low
1 Active
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8'h00
H/W Reset 8’h00
I Legend |
m Parameter
Flow Chart

1st parameter

Sequential
transfer
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5.1.40. READ BL CONTROL (54H)

54H RDCTRLD (Read BL Control)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 0 1 0 1 0 1 0 0 54
1% Parameter | 1 ) 1 X X X X X X X X XX
2" Parameter | 1 T 1 0 0 |[BCTRL| O DD BL 0 0 XX
Description | This command is used to read BL control register. For details, refer to Write BL Control (53h).
Restriction There is no dummy read parameter(1St para) at serial I/F, refer to 3.1.4.2, 3.1.5.2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 8'h00
Default S/W Reset 800
H/W Reset 8’h00
Serial Interface Mode Parallel Interface Mode E“““““-L-‘;S-J;n-‘;““““-E
4 Display E Parameter E
Send 2nd parameter, Dummy Read E i
! | |
Flow Chart : ;
Send 2" parameter i i
i Sequential E
i transfer i
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5.1.41. WRITE MIE MODE (55H)

55H WRCABC (Write MIE Mode)
DCX RDX WRX D7 | D6 | D5 | D4 | D3 | D2 D1 DO HEX
Command 0 1 ) 0 1 0 1 0 1 0 1 55
MIE_ MIE_
Parameter 1 1 0 0 0 0 0 0 0 XX
MODE[1] MODEJ[0]
This command is used to select the operation mode of MIE. In Ul or Still-image mode, the host should
send same image at least two times to apply MIE algorithm exactly. If the MIE is off mode, the BLU
brightness value of MIE is set to 255.
Description MIE_MODE[1:0] Operation Mode
00 Off
01 Ul (User Interface)
10 Still Image
11 Moving Image
Restriction
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence 8'h00
etau SIW Reset 8’h00
H/W Reset 8'h00
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Flow Chart

WRCABC

1st parameter

Parameter

Display

Sequential

Mode

transfer
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5.1.42. READ MIE MODE (56H)

56H RDCABC (Read MIE Mode)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 0 1 0 1 0 1 1 0 56
1st
1 T 1 X X X X X X X X XX
Parameter
2 MIE_ MIE_
1 0 1 0 0 0 0 0 0 XX
Parameter MODE[1] | MODEJ0]

Description | This command is used to read MIE mode register. For details, refer to Write MIE Mode (55h).

Restriction | There is no dummy read parame’ter(1St para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Sequential
transfer

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 8'h00
Default SIW Reset 8'h00
H/W Reset 8'h00
Serial Interface Mode Parallel Interface Mode E E
i Legend E
4 Display i Parameter i
Send 2 parameter Dummy Read i E
1 a e
Flow Chart | E
Send 2™ parameter, i |
a i
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5.1.43. WRITE MINIMUM BRIGHTNESS (5EH)

5EH

WRCABCMB (Write Minimum Brightness)

DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX

Command

0 1 ) 0 1 0 1 1 1 1 0 5E

Parameter

MIN. | MIN_ | MIN_ | MIN_. | MIN_. | MIN_ | MIN_ | MIN_
1 1 1 | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | xx
(7] [6] (5] [4] [3] [2] 1] [0]

Description

This command is used to set the minimum brightness value.

The MIE function is automatically reduced the backlight brightness based on the content of image. In the
case of the combination with the manual brightness setting, the display brightness can be too dark. It
must affect to image quality degradation. So the minimum brightness setting is used to avoid too much
brightness reduction.

When the MIE is activated, the display brightness can not be reduced less than the value of minimum
brightness setting. The image processing function is worked as normal, even if the display brightness can
not be decreased by the minimum brightness setting.

This function of the manual brightness setting does not affect to the other functions. The smooth transition
and dimming function can be worked as normal. The manual brightness shouldn’t be set less than the
minimum brightness. When the BL control block is turned off (BCTRL=0), the MIE minimum brightness

setting is ignored.

Example of minimum brightness

i MIE brightness
100% — =t

50% —— i

H I Minimum grightness ks _T_ -¥ i
> |Case1| i« » [Case2| % > |Case 3|

.Transition time 'I:ransition tim.e Transition time
o] B B

Display brightness

Time >
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Calculated
Operation Manual MIE Display
) ) Display )

Mode Brightness Brightness ) Brightness
Brightness

Case 1 50 % 70 % 35% 35 %

Case 2 20 % 70 % 14% 20 %

Case 3 50 % 70 % 35% 35 %

MIN_BRIGHT[7:0]

Brightness Level

0000_0000 0
0000_0001 1
0000_0010 2
0000_0011 3
1111_1100 252
1111_1101 253
1111_1110 254
1111_1111 255
Status Default Value
Initial MIN_BRIGHT[7:0] = 0000_0000

Restriction | Set the minimum brightness value to 00h before brightness control block turns on(BCTRL =0 > 1)

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 8'h00
Default SIW Reset 8'h00
H/W Reset 8’h00

ELECTRONICS
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5.1.44. READ MINIMUM BRIGHTNESS (5FH)

5FH RDCABCMB (Read Minimum Brightness)
DC | RD | WR HE
D7 D6 D5 D4 D3 D2 D1 DO
X X X
Command | 0 1 0 0 1 0 1 1 1 1 1 5F
1st
1 T 1 X X X X X X X X XX
Parameter
s MIN_ MIN_ MIN_ MIN_ MIN_ MIN_ MIN_ MIN_
2I’1
1 0 1 BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | BRIGHT | xx
Parameter
[71 [6] [5] [4] [3] [2] 1] [0]

This command is used to read Minimum Brightness register. For details, refer to Write Minimum
Description | Brightness (5Eh).
RDCABCMB is valid in case that BCTRL(WRCTRLD 53h) = 1.

Restriction | There is no dummy read parameter(1® para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Default Power On Sequence 8'h00
S/W Reset 8'h00
H/W Reset 8’h00
Serial Interface Mode Parallel Interface Mode E
! Legend
A Display Parameter
Send 2@ parameter Dummy Read
]
Flow Chart

Send 2" parameter

Sequential
transfer
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5.1.45. READ DDB START (A1H)

AlH RDDDBS (Read DDB Start)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 1 0 1 0 0 0 0 1 A1
1° 00..
Parameter 1 ) 1 D[17] | D[16] | D[15] | D[14] | D[13] | D[12] | D[11] | D[10] -
1 ) 1 Dx[7] | Dx[6] | Dx[5] | Dx[4] | Dx[3] | Dx[2] | Dx[1] | Dx[O] OFOF"
N 00..
Parameter 1 ) 1 Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dn[3] | Dn[2] | Dn[1] | Dn[0] -
This command reads identifying and descriptive information from the peripheral. This
information is organized in the Device Descriptor Block (DDB) stored on the peripheral. The
response to this command returns a sequence of bytes that may be any length up to 64K
bytes. Note that the returned sequence of bytes does not necessarily correspond to the entire
DDB; it may be a portion of a larger block of data.
Parameter 1 : MS (most significant) byte of Supplier ID. Supplier ID is a unique value assigned
to each peripheral supplier by the MIPI organization.
Parameter 2 : LS (least significant) byte of Supplier ID.
Parameter 3 : MS (most significant) byte of Supplier Elective Data. This is a byte of information
that is determined by the supplier. It could include model number or revision information, for
Description | example.
Parameter 4 : LS (least significant) byte of Supplier Elective Data.
Parameter 5 : single-byte Escape of Exit Code (EEC). The code is interpreted as follows :
- FFh : Exit code - there is no more data in the Descriptor Block
- 00h : Escape code - there is supplier-proprietary data in the Descriptor Block(does not
conform to any MIPI Alliance standard)
- Any other value : there is DDB data in the Descriptor Block. The format and interpretation of
this data is documented in MIPI Alliance Standard for Device Descriptor Block (DDB).
DDBs may contain many more data fields providing information about the peripheral.
In a DSI system, read activity takes the form of two separate transactions across the bus:
first the read command read_DDB_ start from host processor to peripheral, which includes the
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bus turn-around token.
The peripheral then takes control of the bus and returns the requested data. The peripheral
response to read_DDB_start is a Long Packet type, so its length may be up to 64K bytes

unless limited by a previous set_max_return_size command.

The response to a read_DDB_start command always starts at the beginning of the Device
Descriptor Block. After receiving the first packet and processing the returned DDB data, the
host processor may initiate a read_DDB_continue command to access the next portion of the
DDB. A read_DDB_continue command begins the next read at the location following the last

byte of the previous data read from the DDB.

Subsequent read_DDB_continue commands can be used to read a DDB or supplier-
proprietary block of arbitary size. There is, however, no obligation to read the entire block. The

host processor may choose to stop reading after completion of any read_DDB_xxx command.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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Flow Chart

—_————————— e ——— g

read_[ODE_start

ODE
Cri[1500), DEpis:aL...,
Don 150

I I ———
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5.1.46. READ DDB CONTINUE (A8H)

A8H RDDDBC (Read DDB Continue)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 0 1 0 1 0 0 0 A8
1% 00..
1 T 1 D[17] | D[16] | D[15] | D[14] | D[13] | D[12] | D[11] | D[10]
Parameter FF
00..
1 T 1 Dx[7] | Dx[6] | Dx[5] | Dx[4] | Dx[3] | Dx[2] | Dx[1] | Dx[0] -
N® 00..
1 T 1 Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dn[3] | Dn[2] | Dn[1] | Dn[0]
Parameter FF

See section 5.1.48 (A1h)
Description

A read_DDB_start command should be executed at least once before a read_DDB_continue
Restriction | command to define the read location. Otherwise, data read with a read_DDB_continue

command is undefined.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes

Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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oCE

Flow Chart DA[15:0), D2[150],...
Oin[15:0

Mext command
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5.1.47. READ ID1 (DAH)

DAH RDID1 (Read ID1)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 1 1 0 1 1 0 1 0 DA
1% para 1 0 1 XX XX XX XX XX XX XX XX -
2" para 1 ) 1 ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 -

The 1% Parameter is dummy data.
Description
This read byte identifies the LCD module’s manufacturer.

Restriction | There is no dummy read parameter(1*' para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00h
Default
S/W Reset 00h
H/W Reset 00h
Serial Interface Mode Parallel Interface Mode v L- ----------------
! egend
Host |
i \ 4 Display / Parameter /
/Send 2nd parameter/ / Dummy Read /
Display
Flow Chart

/Send 2 parameter/

Sequential
transfer
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5.1.48. READ ID2 (DBH)

DBH RDID2 (Read ID2)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 1 1 0 1 1 DB
1 para 1 0 1 XX XX XX XX XX XX XX XX -
2" para 1 0 1 ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 -
The 1% Parameter is dummy data.
Description
This read byte identifies the LCD module / driver version ID.
Restriction | There is no dummy read parameter(1® para) at serial I/F, refer to 3.1.4.2, 3.1.5.2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00h
Default
S/W Reset 00h
H/W Reset 00h
Serial Interface Mode Parallel Interface Mode i Legend i
Host E !
i v Display ! / Parameter /i
/Send 2 parameter/ / Dummy Read | i
i | |
Flow Chart ; §
/Send 2 parameter/ i i
| |
i Sequential i
i transfer !
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5.1.49. READ ID3 (DCH)

DCH RDID3 (Read ID3)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 1 1 0 1 1 1 0 0 DC
1% para 1 ) 1 XX XX XX XX XX XX XX XX XX
2" para 1 0 1 ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 XX

The 1% Parameter is dummy data.

Description
This read byte identifies the LCD module/driver.

Restriction | There is no dummy read parameter(1* para) at serial I/F, refer to 3.1.4.2, 3.1.5.2

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Step up circuit Off Yes
Status Default Value
Power On Sequence 00h
Default
S/W Reset 00h
H/W Reset 00h
Serial Interface Mode Parallel Interface Mode r“““““L -----------------
' egend
Host i
\ 4 Display I / Parameter /
/Send 2 parameter/ / Dummy Read
Flow Chart

/Send 2ond parameter/
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5.2. DESCRIPTION OF LEVEL 2 COMMAND

Table 68. List of level 2 command

Operational Read/Write/ | Number of
Function Parameters

Code (HEX) Command Parameter

COh MIECTL W 3 MIE control

C1h BCMODE W 1 MIE control

C2h WRMIECTL W 9 MIE control

C3h WRBLCTL w 2 MIE control

DOh MTPCTL W 1 MTP control

D2h MTPACCS w 2 MTP control

D3h MTPRD R 8 MTP control

DFh DSTB w 1 Deep Standby

FOh PASSWD1 W 2 Test Key

F1h PASSWD2 w 2 Test Key

F2h DISCTL w 17 Display control

F3h MANPWRSEQ w 5 Power sequence control

F4h PWRCTL w 20 Power control

F5h VCMCTL w 12 VCOM control

F6h SRCCTL w 9 Source control

F7h IFCTL w 4 Interface control

F8h PANELCTL w 3 Gate control

Fo9h GAMMASEL w 1 Gamma selection

FAh PGAMMACTL w 12 Positive gamma control

FBh NGAMMACTL w 12 Negative gamma control

Note: The number of parameter is the number of real parameter except dummy parameter.

ELECTRONICS
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5.2.1. MIECTL1 (COH)

COh MIECTL1 (MIE Controll)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 0 0 0 0 0 Co
1% Parameter 1 1 T RRC[7] | RRC[6] | RRC[5] | RRC[4] | RRC[3] | RRC[2] | RRC[1] | RRC[0] | 8h80
2" Parameter | 1 1 1T | IERC[7] | IERC[6] | IERC[5] | IERC[4] | IERC[3] | IERC[2] | IERC[1] | IERC[0] | 8h80
3" Parameter | 1 1 0 - - ISI'\\'A?AFEZ SERC[4] | SERC[3] | SERC[2] | SERC[1] | SERC[0] | 8h10

5.2.1.1. RRC [7:0]: Reduction Rate Control of backlight power. Default value is RRC[7:0]=10000000.

RRC
Power Reduction Rate = Contents Based Reduction Rate X
128

Figurel00. Expression of power reduction rate

Contents_Based_Reduction_Rate is the power reduction rate. Reduction range is from ‘0’ (no reduction) to two

times of contents adaptive backlight power.

input IMmage A input IMmage B

Power Reduction Pgwer Reduction Power Reduction Pdwer Reduction

Ra%iago% ; - Ratio 30Po —ee Ratio‘ﬁo% - Ratio 50Po —ee

RRC=64 : 85% Brightness

100 %,

RRC=64 : 75% Brightness

RRC=128 (Default) : 70% Brightness:

RRC=192 : 55% Brightness:

C=128 (Default) : 50% Brightness

RRC=192 : 25% Brightness

Display(BLU()“ Brightness
o
R

0%

Figurel01l. According to RRC value, brightness variation
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5.2.1.2. IERC [7:0]: Image Enhancement Rate Control. If IERC is ‘0’, there is no enhancement of input image. If its
value is ‘255’, enhancement rate is two times of Image_Enhancement_Rate. Default value is
RRC[7:0]=10000000.

IERC
Adjusted Image Enhancement Rate = Image Enhancement Rate X
128
Figurel02. Expression of adjusted image enhancement rate
input Image A input Image B
Image Enhancement Image Enh; Image Enhancement Image ]
Ratio, 30% T < Ratio 30 % eee [Rato 50% T « Ritio 50:/0 ca-

100 %
0
T
a
|5
£
Q
50 %
[W] = o)
=
LU = 0
5 B IERC =64 : 25% Enhancement
©
£ IERC =64 : 15% Enh

0 %

Figurel03. According to IERC value, image enhancement ratio variation
Page 272/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04HO DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

5.2.1.3. ONOFF_DIMM_EN

This register is used to enable the on/off dimming function of MIE.

The MIE has a dimming function for preventing abnormal visible artifacts when the MIE is turning on or off.

If the ONOFF_DIMM_EN is “17, the MIE is smoothly turning on or off. When the ONOFF_DIMM_EN is “0”, the MIE
is turning on or off immediately. The transition time is controlled by CST[1:0].

If this dimming function is enabled in Ul or STILL mode, the host must write frames more than the transition time
of CST[1:0] to finish the dimming transition. If the MIE mode is changed during on/off dimming transition, it will be

updated after finishing the dimming transition.

Table 69. ONOFF_DIMM_EN

ONOFF_DIMM_EN On / Off Dimming Function
0 Disable
1 Enable
Status Default Value
Initial ONOFF_DIMM_EN =0
ONOFF_DIMM_EN = “0”
MIE ON MIE OFF ONOFF_DIMM_EN = “1”
100 % ¥ A
A
[0
S =
55
55
33
Q
1] Transition time Transition time
o CST[1:0] CST[1:0]
0% >
Time
Figurel04. Example of MIE On / Off dimming transition control
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5.2.1.4. SERC[4:0]

This register is used to adjust the Image Saturation Enhancement Rate.

SERC

Adjusted Saturation_Enhancement Rate = Saturation Enhancement Rate X
16

Figurel05. Saturation enhancement rate

If the value of SERC is ‘0’, there is no saturation enhancement in output image. If the value of SERC is increased,
the saturation enhancement rate will be increased and more vivid image is obtained. The other way, if the value of

SERC is decreased, the saturation enhancement rate will be decreased.

[N N N ] [N N N ]
SERCI5:0]
Figurel06. Example of SERC
Table 70. SERC[4:0]

SERCJ4:0] Adjust Saturation Enhancement Rate
00000 Saturation Enhancement Rate x 0/16
00001 Saturation Enhancement Rate x 1/16
00010 Saturation Enhancement Rate x 2/16
10000 Saturation Enhancement Rate x 16/16
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SERC[4:0] Adjust Saturation Enhancement Rate
11101 Saturation Enhancement Rate x 29/16
11110 Saturation Enhancement Rate x 30/16
11111 Saturation Enhancement Rate x 31/16

Status Default Value
Initial SERCI[4:0] = 10000

ELECTRONICS
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5.2.2. BCMODE (C1H)

Cih BCMODE
DCX | RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 0 0 0 0 1 C1
BC_ BC_ .
Parameter 1 1 T - - - - - - MODE[] | MODE[0] 8’h01
5.2.2.1. BC_MODE[1:0]
Table 71. BC_MODE[1:0]
BC_MODE[1:0] BLU Control Mode
0 Off
1 Manual Only
2 MIE Brightness
3 Both
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5.2.3. WRMIECTL2 (C2H)

C2h Write MIE Control 2
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 1 1 0 0 0 0 1 0 c2
CAT CAT csT csT
1% Parameter 1 1 0 8'h00-
1] [0] [1] [0]

5.2.3.1. CAT[1:0]

This register is used to select the abrupt transition time. The MIE has two transition times based on image

contents for preventing abnormal visible artifacts (e.g. flicker). The MIE controls transition time between CAT and

CST automatically in moving mode (MIE_MODE = “11”).

- Abrupt transition time : If input image is changed abruptly, short transition time is needed.

- Smooth transition time : If input image is changed smoothly, long transition time is needed.

Table 72. CAT[1:0]

CAT[1:0] Abrupt Transition Time
00 1 frame
01 2 frames
10 4 frames
11 8 frames
Status Default Value
Initial CAT[1:0] = 00

ELECTRONICS
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5.2.3.2. CST[1 :0]

This register is used to select the smooth transition time

Table 73. CST[1:0]

CST[1:0] Smooth Transition Time
00 32 frames
01 64 frames
10 96 frames
11 128 frames
Status Default Value
Initial CST[1:0] = 00

An example of MIE transition time is illustrated as below. If the input image is changed abruptly, the MIE has an
abrupt transition time “case (1)” and if the input image is changed smoothly, the MIE has a smooth transition time
“case (2)". The display brightness changes to target brightness abruptly “case (4)” when the abrupt change of

image is happened during the smooth transition “case (3)".

Image A

Power

Image B

Power

Image C Image D

Power Power
Reduction Ratio Reduction Ratio

-50% ‘ -70%

Reduction Ratio
-50%

Reduction Ratio
-40%

100 %

75 %
a
[0}
S=
c <
o D —
5 % . \ \T - _
2 & \
a3~
2
(a)

25 %

— Smooth Smoath
transition time transition time
«—> Abrupt i«—> Abrupt
0% transition time transition time
Time
Figurel07. Example of MIE transition control
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5.2.4. WRBLCTL (C3H)

C3h WRBLCTL
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 1 1 0 0 0 0 1 1 C3
BCFRQ | BCFRQ | BCFRQ | BCFRQ | BCFRQ | BCFRQ | BCFRQ
1% Parameter | 1 1 0 -
SEL[6] | SEL[5] | SEL[4] | SEL[3] | SEL[2] | SEL[1] | SEL[0]
BL_ BL_ BL_
DT DT DT BL_
2" Parameter | 1 1 1 | mMopE_ DIMM_ | DIMM_ -
[2] [1] [0] DRV_EN
INSLP STEP[1] | STEP[0]
5.2.4.1. BCFRQSEL[6:0]
This register is used to select the frequency of PWM. To select the PWM frequency, two registers are needed.

Those register are BCFRQSEL[6:0] and BL_DIMM_STEP[1:0].

For details, refer to the table of PWM frequency.

Status

Default Value

Initial

BCFRQSEL[6:0] = 100_0000

5.2.4.2. BL_DIMM_STEP[1:0]

This register is used to select the dimming step of PWM level. It is used to select the frequency of PWM with

BCFRQSELI6:0].

Table 74. BL_DIMM_STEP[1:0]

BL_DIMM_STEP[1:0] Dimming Steps of PWM
00 256
01 128
10 64
11 Disable
Status Default Value
Initial BL_DIMM_STEP[1:0] = 00

ELECTRONICS
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The PWM frequency is calculated with the following formula.

Num. of PWM / 1 frame = (PWM_FRQ_SEL + I) X 25/-P/MM_SETP

Figurel08. Calculation formula of PWM frequency

Display vsync X
pray vsy Display frames

A

v

PWM pulse 151 2nd 3ng Ath Sth Geh 7th Bth Gth Ll

mmz-g\j LT ] TN N

1
N 0 0

ahhz

e, DML

Figurel09. Example of PWM frequency selection
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Table 75. PWM Frequency

PWM Frequency [Hz] PWM Frequency [Hz]
BL_DIMM BL_DIMM
STEP[1:0] 00 01 10 11 STEP[1:0] 00 01 10 11
Dimming Dimming
Step No. 256 128 64 32 Step No. 256 128 64 32
0000000 F.F.x1 F.F.x2 F.F. x4 1000000 F.F. x 65 F.F.x130 | F.F.x260
0000001 F.F.x2 F.F. x4 F.F.x8 1000001 F.F.x66 | F.F.x132 | F.F.x264
0000010 F.F.x3 F.F.x6 F.F.x12 1000010 F.F.x67 | F.F.x134 | F.F. x268
0000011 F.F. x4 F.F.x8 F.F.x 16 1000011 F.F. x 68 F.F.x136 | F.F.x272
0000100 F.F.x5 F.F.x10 F.F.x20 1000100 F.F.x69 | F.F.x138 | F.F.x276
0000101 F.F.x6 F.F.x12 F.F.x24 1000101 F.F.x70 | F.F.x140 | F.F. x280
0000110 FF.x7 F.F.x 14 F.F.x28 1000110 F.F.x71 F.F.x142 | F.F.x284
0000111 F.F.x8 F.F.x 16 F.F.x32 1000111 F.F.x72 | F.F.x144 | F.F.x288
0001000 F.F.x9 F.F.x18 F.F.x 36 1001000 F.F.x73 | F.F.x146 | F.F.x292
0001001 F.F.x10 F.F. x 20 F.F. x40 1001001 F.F.x74 F.F.x148 | F.F.x 296
0001010 F.F.x 11 F.F.x22 F.F.x44 1001010 F.F.x75 | F.F.x150 | F.F.x300
0001011 F.F.x12 F.F.x 24 F.F.x48 1001011 F.F.x76 F.F.x152 | F.F.x304
0001100 F.F.x13 F.F. x 26 F.F. x 52 1001100 F.F.x77 F.F.x154 | F.F.x 308
0001101 F.F.x14 F.F.x28 F.F. x56 1001101 F.F.x78 | F.F.x156 | F.F.x312
0001110 F.F.x15 F.F. x 30 F.F. x 60 1001110 F.F.x79 F.F.x158 | F.F.x 316
0001111 F.F.x 16 F.F.x 32 F.F. x 64 1001111 F.F. x 80 F.F.x160 | F.F.x320
0010000 F.F.x17 F.F.x34 F.F. x 68 1010000 F.F. x 81 F.F.x162 | F.F.x324
0010001 F.F.x18 F.F. x 36 F.F.x72 1010001 F.F. x 82 F.F.x164 | F.F.x 328
0010010 F.F.x19 F.F. x38 F.F.x76 1010010 F.F.x 83 F.F.x166 | F.F.x332
0010011 F.F.x20 F.F. x40 F.F. x 80 1010011 F.F. x84 F.F.x168 | F.F.x 336
0010100 F.F.x21 F.F.x42 F.F. x84 1010100 F.F.x 85 F.F.x170 | F.F.x340
0010101 F.F.x22 F.F.x 44 F.F. x 88 1010101 F.F. x 86 F.F.x172 | F.F.x344
0010110 F.F.x23 F.F. x 46 F.F.x92 1010110 F.F.x 87 F.F.x174 | F.F. x 348
0010111 F.F.x24 F.F.x48 F.F. x 96 1010111 F.F. x 88 F.F.x176 | F.F.x352
0011000 F.F.x25 F.F. x50 F.F.x 100 1011000 F.F.x 89 F.F.x178 | F.F. x 356
0011001 F.F.x 26 F.F. x52 F.F.x 104 1011001 F.F.x90 [ F.F.x180 [ F.F.x 360
0011010 F.F.x27 F.F. x 54 F.F.x 108 1011010 F.F.x91 F.F.x182 | F.F.x364
0011011 F.F.x28 F.F. x 56 F.F.x112 1011011 F.F.x92 F.F.x184 | F.F.x 368
S'[ 0011100 F.F.x29 F.F.x58 | F.F.x116 S' [ 1011100 F.F.x93 [ F.F.x186 [ F.F.x372
% 0011101 F.F.x30 F.F.x60 | F.F.x120 % 1011101 F.F.x94 | F.F.x188 | F.F.x376
o 0011110 F.F.x31 F.F. x 62 F.F.x 124 ol 1011110 F.F.x95 [ F.F.x190 [ F.F.x 380
10011111 F.F.x32 F.F.x64 | F.F.x128 | 1011111 F.F.x96 [ F.F.x192 | F.F.x384
g 0100000 F.F.x33 F.F.x66 | F.F.x132 g 1100000 F.F.x97 [ F.F.x194 | F.F.x388
4 10100001 F.F.x 34 F.F.x68 | F.F.x136 L [_1100001 F.F.x98 [ F.F.x196 | F.F.x392
= | 0100010 F.F.x35 F.F.x70 | F.F.x140 = |_1100010 F.F.x99 [ F.F.x198 [ F.F.x396
E 0100011 F.F.x 36 F.F.x72 F.F.x 144 E 1100011 F.F.x100 | F.F.x200 | F.F.x400
0100100 F.F.x37 F.F.x74 | F.F.x148 1100100 | F.F.x101 | F.F.x202 | F.F.x404
0100101 F.F.x 38 F.F.x76 | F.F.x152 1100101 F.F.x102 | F.F.x204 | F.F.x408
0100110 F.F. x39 F.F.x78 F.F.x 156 1100110 F.F.x103 | F.F.x206 | F.F.x412
0100111 F.F. x40 F.F.x80 | F.F.x160 1100111 F.F.x104 | F.F.x208 | F.F.x416
0101000 F.F.x41 F.F.x82 | F.F.x164 1101000 | F.F.x 105 | F.F.x210 | F.F.x420
0101001 F.F.x42 F.F. x84 F.F.x 168 1101001 F.F.x106 | F.F.x212 | F.F.x424
0101010 F.F.x43 F.F. x 86 F.F.x172 1101010 F.F.x107 | F.F.x214 | F.F.x428
0101011 F.F.x 44 F.F. x 88 F.F.x 176 1101011 F.F.x108 | F.F.x216 | F.F.x432
0101100 F.F.x 45 F.F. x90 F.F. x 180 1101100 F.F.x109 | F.F.x218 | F.F.x436
0101101 F.F. x 46 F.F. x92 F.F.x 184 1101101 F.F.x110 | F.F. x220 | F.F.x440
0101110 F.F.x 47 F.F. x 94 F.F.x 188 1101110 F.F.x111 F.F.x222 | F.F.x444
0101111 F.F.x 48 F.F. x 96 F.F.x 192 1101111 F.F.x112 | F.F.x224 | F.F.x448
0110000 F.F.x 49 F.F. x 98 F.F. x 196 1110000 F.F.x113 | F.F. x226 | F.F.x452
0110001 F.F. x50 F.F.x100 | F.F.x 200 1110001 F.F.x114 | F.F. x228 | F.F. x456
0110010 F.F.x 51 F.F.x102 | F.F.x204 1110010 F.F.x115 | F.F.x230 | F.F.x460
0110011 F.F.x 52 F.F.x104 | F.F.x 208 1110011 F.F.x116 | F.F.x232 | F.F.x464
0110100 F.F.x 53 F.F.x106 | F.F.x212 1110100 F.F.x117 | F.F.x234 | F.F. x468
0110101 F.F.x 54 F.F.x108 | F.F.x216 1110101 F.F.x118 | F.F.x236 | F.F.x472
0110110 F.F.x55 | F.F.x110 | F.F.x220 1110110 | F.F.x 119 | F.F.x238 | F.F. x476
0110111 F.F.x56 | F.F.x112 | F.F. x224 1110111 F.F.x120 | F.F.x240 | F.F. x480
0111000 F.F.x57 F.F.x114 | F.F.x 228 1111000 F.F.x121 F.F.x242 | F.F.x484
0111001 F.F.x58 | F.F.x116 | F.F.x232 1111001 F.F.x122 | F.F.x244 | F.F. x488
0111010 F.F.x59 | FF.x118 | F.F. x236 1111010 | F.F.x123 | F.F.x246 | F.F. x492
0111011 F.F.x 60 F.F.x120 | F.F.x 240 1111011 F.F.x124 | F.F. x248 | F.F.x496
0111100 F.F.x 61 F.F.x122 | F.F.x244 1111100 | F.F.x125 | F.F.x250 | F.F. x500
0111101 FF.x62 | F.F.x124 | F.F. x248 1111101 F.F.x126 | F.F.x252 | F.F.x504
0111110 F.F.x63 | F.F.x126 | F.F.x252 1111110 | F.F.x127 | F.F.x254 | F.F. x508
0111111 F.F.x64 | F.F.x128 | F.F. x 256 1111111 F.F.x128 | F.F.x256 | F.F.x512
Note: F.F. means Frame Frequency.
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When the display frame frequency is 60Hz, PWM frequency is represented at the table below.

Table 76. Example of PWM Frequency Selection

PWM Frequency [HZ] PWM Frequency [HZ]
BL_DIMM BL_DIMM
STEP[1:0] 00 01 10 11 STEP[1:0] 00 01 10 11
Dimming Dimming
Step No. 256 128 64 32 Step No. 256 128 64 32
0000000 60 120 240 1000000 3900 7800 15600
0000001 120 240 480 1000001 3960 7920 15840
0000010 180 360 720 1000010 4020 8040 16080
0000011 240 480 960 1000011 4080 8160 16320
0000100 300 600 1200 1000100 4140 8280 16560
0000101 360 720 1440 1000101 4200 8400 16800
0000110 420 840 1680 1000110 4260 8520 17040
0000111 480 960 1920 1000111 4320 8640 17280
0001000 540 1080 2160 1001000 4380 8760 17520
0001001 600 1200 2400 1001001 4440 8880 17760
0001010 660 1320 2640 1001010 4500 9000 18000
0001011 720 1440 2880 1001011 4560 9120 18240
0001100 780 1560 3120 1001100 4620 9240 18480
0001101 840 1680 3360 1001101 4680 9360 18720
0001110 900 1800 3600 1001110 4740 9480 18960
0001111 960 1920 3840 1001111 4800 9600 19200
0010000 1020 2040 4080 1010000 4860 9720 19440
0010001 1080 2160 4320 1010001 4920 9840 19680
0010010 1140 2280 4560 1010010 4980 9960 19920
0010011 1200 2400 4800 1010011 5040 10080 20160
0010100 1260 2520 5040 1010100 5100 10200 20400
0010101 1320 2640 5280 1010101 5160 10320 20640
0010110 1380 2760 5520 1010110 5220 10440 20880
0010111 1440 2880 5760 1010111 5280 10560 21120
0011000 1500 3000 6000 1011000 5340 10680 21360
0011001 1560 3120 6240 1011001 5400 10800 21600
0011010 1620 3240 6480 1011010 5460 10920 21840
— | 0011011 1680 3360 6720 — | 1011011 5520 11040 22080
g 0011100 1740 3480 6960 g 1011100 5580 11160 22320
—='| 0011101 1800 3600 7200 —='| 1011101 5640 11280 22560
y) 0011110 1860 3720 7440 21 1011110 5700 11400 22800
O,I 0011111 1920 3840 7680 O*I 1011111 5760 11520 23040
[ 0100000 1980 3960 7920 @ | 1100000 5820 11640 23280
& [ 0100001 2040 4080 8160 - [_1100001 5880 11760 23520
= [ 0100010 2100 4200 8400 = [ 1100010 5940 11880 23760
E 0100011 2160 4320 8640 E 1100011 6000 12000 24000
0100100 2220 4440 8880 1100100 6060 12120 24240
0100101 2280 4560 9120 1100101 6120 12240 24480
0100110 2340 4680 9360 1100110 6180 12360 24720
0100111 2400 4800 9600 1100111 6240 12480 24960
0101000 2460 4920 9840 1101000 6300 12600 25200
0101001 2520 5040 10080 1101001 6360 12720 25440
0101010 2580 5160 10320 1101010 6420 12840 25680
0101011 2640 5280 10560 1101011 6480 12960 25920
0101100 2700 5400 10800 1101100 6540 13080 26160
0101101 2760 5520 11040 1101101 6600 13200 26400
0101110 2820 5640 11280 1101110 6660 13320 26640
0101111 2880 5760 11520 1101111 6720 13440 26880
0110000 2940 5880 11760 1110000 6780 13560 27120
0110001 3000 6000 12000 1110001 6840 13680 27360
0110010 3060 6120 12240 1110010 6900 13800 27600
0110011 3120 6240 12480 1110011 6960 13920 27840
0110100 3180 6360 12720 1110100 7020 14040 28080
0110101 3240 6480 12960 1110101 7080 14160 28320
0110110 3300 6600 13200 1110110 7140 14280 28560
0110111 3360 6720 13440 1110111 7200 14400 28800
0111000 3420 6840 13680 1111000 7260 14520 29040
0111001 3480 6960 13920 1111001 7320 14640 29280
0111010 3540 7080 14160 1111010 7380 14760 29520
0111011 3600 7200 14400 1111011 7440 14880 29760
0111100 3660 7320 14640 1111100 7500 15000 30000
0111101 3720 7440 14880 1111101 7560 15120 30240
0111110 3780 7560 15120 1111110 7620 15240 30480
0111111 3840 7680 15360 1111111 7680 15360 30720
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5.2.4.3. BL_MODE_IN_SLP

This register is used to select the state of PWM when driver IC is sleep in mode.

Table 77. BL_MODE_IN_SLP

BL_MODE_IN_SLP State of PWM
0 Low
1 High
Status Default Value
Initial BL_MODE_IN_SLP =0
Table 78. State of PWM
State
Pin SLPIN SPLOUT
Hard Reset | SW Reset
Display On Display Off Display On Display Off
PWM Low Low Fixed as BL_MODE_IN_SLP Active Low
5.2.4.4. BL_DRV_EN
This register is used to enable the LED driver IC when the IC needs the chip enable signal.
Table 79. BL_DRV_EN
BL_DRV_EN State of BL_DRV_EN Pin
0 Low
1 High
Status Default Value
Initial BL_DRV_EN=1
2009-06-18
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5.2.4.5. DT[2:0]

This register is used to select the transition time of the manual dimming function.

Table 80. DT[2:0]

DT[2:0] Transition Time Dimming Step
000 16 frames 16
001 24 frames 24
010 32 frames 32
01 40 frames 40
100 48 frames 48
101 56 frames 56
110 64 frames 64
1M 72 frames 72

% Transition_Time = (DT[2:0] +2) X 8 X

Display Frequency

Figurel110. Transition time of manual dimming function

Status

Default Value

Initial

DT[2:0] = 010

Target Brightness Value(v+16)—]
V+15_|

V+14_}
V+13]
V+12_]
V+11_]
V+10_]
V+9 _|
V+8 |
V+7 ]
V+6 _|]
V45 _]
V+4 ]
V43 _]
V+2 |
V+1 |

Brightness A

Transition time

\ 4

Original Brightness Value(v)

Frame N

> Time

Frame N+16

Figurelll. Example of dimming function (DT[2:0] = 000)
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5.2.5. MTPCTL (DOH)

DOh MTPCTL (MTP control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 1 1 0 1 0 0 0 0 DO
Parameter 1 1 N ] MTP_ ] RDMTPO| MTP_ MTP_ MTP_ MTP_ .
MODE FFSET SEL WRB ERB LOAD

This command is used to control MTP.

MTP initial operation is advanced after set both MTP Test Key Command is enable.

5.2.5.1. MTP_MODE

: Set the 2nd booster operating condition.

MTP_MODE = 0: The 2" pooster operates as a user-specified condition. VGH/VGL voltages are generated as a

designated level by BT2-0 setting.
MTP_MODE = 1: Available BT2-0 settings are limited only ‘101"

Table 81. MTP_MODE

MTP_MODE MTP operation mode
0 All BT2-0 settings are available (Normal operating condition)
1 Setting of BT2-0 is limited. (An MTP-programming / erasing condition)

Note. Do not execute MTP programming / erasing operation when MTP_MODE = 0.

5.2.5.2. RDMTPOFFSET

: This command selects whether reading data of 4" Parameter(D3h) is VCMOC_PO, VCMOCI4:0] or
VCMH_SET[6:0].

Setting RDMTPOFFSET = “0”: VCMOC_PO, VCMOCI4:0]

Setting RDMTPOFFSET = “1”: VCMH_SET[6:0] = VCMH[6:0] = VCMOCI[4:0]

5.2.5.3. MTP_ERB

: This command is a setting for using MTP Data Initialization or Erase.
Setting MTP_ERB = “0”: MTP Data Initialization or Erase Enable.
Setting MTP_ERB = “1”: MTP Data Initialization or Erase Disable.
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5.2.5.4. MTP_LOAD

: This command is a setting for using MTP data load from MTP to post-register.
Setting MTP_LOAD = “0”: MTP data load disable.

Setting MTP_LOAD = “1”; MTP data load enable.

5.2.5.5. MTP_SEL

: This command is to select ID1[7:0],ID2[7:0],ID3[7:0], VCMOC_PO, VCMOCJ4:0] for using MTP value or register
value.

MTP_SEL = “1”: select ID1[7:0],1D2[7:0],ID3[7:0], VCMOC_PO, VCMOC[4:0] from pre-register value.

MTP_SEL = “0”: select ID1[7:0],ID2[7:0],ID3[7:0], VCMOC_PO, VCMOCI4:0] from post-register(loaded data from
MTP) value.

5.2.5.6. MTP_WRB

: This command is used to MTP programming
MTP_WRB = “0”; MTP writing enable.
MTP_WRB = “1": MTP writing disable.

N VCML[6:0] N
MCU IF ) ADDER
Register(F5h) When VCMOC_PO=0
Y VCMLIB:0]+VCMOC[4:0] | VCML_SET[6:0]
When VCMOC_PO=1
.| VCML[B:0]-VCMOC[4:0]
Analog VCOM
Circuit 4@
MTP Erasing (veom
i VCMH[6:0] R
Process Register(F5h) ADDER
When VCMOC_PO=0
Write(D2h) VCMHI[6:0]+VCMOC[4:0]| VCMH_SETI[6:0]
When VCMOC_PO=1
Read(D3h) VCMH[6:0]-VCMOC[4:0]
MTP Writing »
Y (Programing) y /
ID1,ID2,ID3 Process 1D1,1D2,1D3
VCMOC_PO, | (—— \\//%'K'A%%:’_gy 1
vcmﬁ%mm Pre-Registe[r(Dgh) - ID1,ID2,ID3
VCMOC_PO,VCMOCI4:0]
MTP Load 1D1,1D2,1D3 )
Process VCMOC_PO, [—»p Ly 1 (VCMH_SETI6:0])
VCMOC[4:0]
Post-Register MUX
MTP_SEL
0
RDMTPOFFSET
Figurel112. MTP block diagram
Status Default Value
Initial MTP_MODE = 0, RDMTPOFFSET=0, MTP_SEL=0, MTP_WRB=1,MTP_ERB=1, MTP_LOAD=0
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5.2.6. MTPACCS (D2H)

D2h MTPACCS
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 1 0 0 1 0 D2
1% Parameter 1 1 T ADDR([7] | ADDR[6] | ADDR[5] | ADDR[4] | ADDR[3] | ADDR[2] | ADDR[1] | ADDR[0] -
2" Parameter 1 1 T DATA[7] | DATA[6] | DATA[5] | DATA[4] | DATA[3] | DATA[2] | DATA[1] | DATA[O] -

This command writes pre-registers.

5.2.6.1. ADDR[7:0]
This is the address (Parameter) of pre-register. Refer to MTPRD(D3h) command.
Ex) When ADDR][7:0] = 1, This command accesses ID1[7:0] of pre-register.

5.2.6.2. DATA[7:0]

This is the writing data of pre-register.

Status Default Value
Initial ADDRJ7:0]=00h, DATA[7:0]=00h
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5.2.7. MTPRD (D3H)

D3h MTPRD
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 0 0 1 1 D3
1% Parameter | 1 0 1 | D171 | D1E) | ID15] | ID1@4] | ID13] | ID1[2] | ID1M] | IDA[0] -
2" Parameter | 1 0 1 | p271 | ID26] | ID2(5] | ID2M4] | ID23] | ID2[2] | ID2M] | 1D2[0] -
3 Parameter | 1 0 1 | D371 | D3] | D3(5] | ID3[4] | D3] | D3] | D3] | ID3[O] -
4th Parameter 1 1 1 VCMOC_ | VCMOC | VCMOC | vCMOC | VCMOC | VCMOC )
PO [4] [3] [2] 11 [0]
5" Parameter 1 0 1 -
6" Parameter 1 0 1 -
7th Parameter 1 1 1 MIPIIDM [MIPIIDMS |MIPIIDMS [MIPIIDMS [MIPIIDMS |MIPIIDMS |MIPIIDMS |MIPIIDMS }
S[7] [6] [5] [4] [3] [2] 11 [0]
th MIPIIDL |MIPIIDLS[|MIPIIDLS[|MIPIIDLS[|MIPIIDLS[{MIPIIDLS[|MIPIIDLS[|MIPIIDLS][
8" Parameter 1 T 1 S[7] 6] 5] 4] 3] 2] 1 0 -

5.2.7.1. ID1[7:0]

This read byte identifies the LCD module’s manufacturer.

5.2.7.2. ID2[7:0]

This read byte identifies the LCD module / driver version ID.

5.2.7.3. ID3[7:0]
This read byte identifies the LCD module/driver.

5.2.7.4. VCMOC_PO/VCMOCI4:0]
This read byte identifies the VCOM Offset.

VCMH_SET[6:0] = VCMH[6:0] + VCMOC[4:0]
VCML_SET[6:0] = VCML[6:0] + VCMOC[4:0]
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Table 82. VCMOC_PO/ VCMOCI[4:0]

VCMOC_PO/ VCMOC_PO/
VCM_OFFSET VCM_OFFSET
VCMOC[4:0] VCMOC[4:0]
000000 0 100000 0
000001 +1 100001 ]
000010 2 100010 )
000011 +3 100011 3
000100 +4 100100 4
000101 +5 100101 5
000110 +6 100110 6
000111 +7 100111 7
001000 +8 101000 8
001001 +9 101001 -9
001010 +10 101010 -10
001011 +11 101011 1
001100 12 101100 12
001101 13 101101 13
001110 +14 101110 14
001111 15 101111 15
010000 +16 110000 -16
010001 17 110001 7
010010 +18 110010 -18
010011 +19 110011 -19
010100 +20 110100 -20
010101 +21 110101 21
010110 +22 110110 22
010111 +23 110111 23
011000 +24 111000 24
011001 +25 111001 -25
011010 +26 111010 -26
011011 27 111011 27
011100 +28 111100 -28
011101 +29 111101 -29
011110 +30 111110 -30
011111 +31 11111 -31

For example, if VCMHI[6:0] = “10011017(4.0V) and VCML[6:0] = “1100110”(-0.5V) and VCMOC_PO/VCMOCI4:0]
= 100011 are selected, then VCM_OFFSET is “-3,” and therefore VCMH_SET][6:0] is “1001010,” which results in
VCOM high level voltage = 3.94V from VCMH[6:0] table, VCML_SET[6:0] is “1100011,” which results in VCOM
low level voltage = 0.56V from VCML[6:0] table.
Note that VCMH_SETI[6:0[/VCML_SET][6:0] cannot be set to the value above “1111111” or below “0000000,” that
is, 128 = VCMH[6:0](VCML[6:0]) + VCMOC_PO/VCMOC[4:0] = 0.

Note: VCMH_SETI[6:0] is VCMHI[6:0] + Post-register(VCOMOC) when MTP_SEL=0 and is VCMH[6:0] + Pre-register(VCOMOC) when

MTP_SEL=1. Refer to figure 112. MTP block diagram.
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5.2.7.5. MIPIIDMS[7:0]
This read byte identifies the MS byte of Supplier ID.

5.2.7.6. MIPIIDLS[7:0]
This read byte identifies the LS byte of Supplier ID.

* MIPIIDMS and MIPIIDLS are NOT stored in MTP(post-register) but stored in pre-register.
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5.2.8. DSTB (DFH)

DFh DSTB
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 1 1 1 1 1 DF
Parameter 1 1 T - - - - - - - DSTB -

This command enters deep standby mode. Refer to 4.8 Deep Standby Mode.

Table 83. DSTB

DSTB State
0 Deep Standby Off
1 Deep Standby In
Status Default Value
Initial DSTB=0
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5.2.9. PASSWD1 (FOH)

FOh Password command for level 2
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 1 1 1 1 0 0 0 0 FO
1% Parameter 1 1 N TEST_KE |TEST_KE |TEST_KE|TEST_KE |TEST_KE |TEST_KE |TEST_KE |TEST_KE .
Y[7] Y[6] Y[5] Y[4] Y[3] Y[2] Y[1] Y[0]
oM Parameter 1 1 2 TEST_KE|TEST_KE |TEST_KE |TEST_KE |TEST_KE |TEST_KE |TEST_KE |TEST_KE i
Y[7] Y[6] Y[5] Y[4] Y[3] Y[2] Y[1] Y[0]

When the Parameter (TEST_KEY[7:0]) of this command is inputted by 5Ah, this command enable level 2

command input. When the Parameter (TEST_KEY[7:0]) of this command is inputted by except 5Ah, this command

disable level 2 command input.

Status

Default Value

Initial

TEST_KEY[7:0]=8'b01011010(5Ah)

5.2.10. PASSWD2 (F1H)

F1lh Password command for level 2
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 1 1 1 1 0 0 0 1 F1
1% Parameter 1 1 1 TEST_KE|TEST_KE |TEST_KE|TEST_KE |TEST_KE |TEST_KE|TEST_KE|TEST_KE )
Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO
o™ Parameter 1 1 1 TEST_KE |TEST_KE|TEST_KE |TEST_KE|TEST_KE|TEST_KE|TEST_KE|TEST_KE _
Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO

When the Parameter (TEST_KEY[7:0]) of this command is inputted by 5Ah, this command enable level 2

command input. When the Parameter (TEST_KEY[7:0]) of this command is inputted by except 5Ah, this command

disable level 2 command input.

Status

Default Value

Initial

TEST_KEY[7:0]=8'b01011010(5Ah)
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5.2.11. DISCTL (F2H)

F2h DISCTL (Display Control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 T 1 1 1 1 0 0 1 0 F2
ot NL NL NL NL NL NL
1! Parameter 1 1 0 5] ] 3] 2l il (0]
nd NHW NHW NHW NHW NHW NHW NHW NHW
2" Parameter | 1 | 1 | T U 6] 5] [ 5] 2 1 o]
3" Parameter | 1 1 0 . BLKINV | PINDINV | PNDINV | PIINV IINV PINV NINV -
4" Parameter | 1 1 N NVBP | NVBP | NVBP | NVBP | NVBP | NVBP | NVBP | NVBP i
71 [6] [5] [4] [3] [2] 1] [0]
5" parameter | 1 1 2 NVFP | NVFP | NVFP | NVFP | NVFP | NVFP | NVFP | NVFP i
[71 [6] [5] [4] [3] [2] 1] [0]
6" Parameter 1 1 0 - - . - . . . . .
7" Parameter | 1 1 T - - - - - - - - -
8" parameter | 1 1 2 ] DIV_SRC|DIV_SRC |DIV_SRC [DIV_SRC [DIV_SRC| TE ST | TE ST i
[4] [3] [2] 1] [0] [9] [8]
o" Parameter | 1 ] A TE ST | TEST | TEST | TEST | TEST | TE ST | TE.ST | TE_ST ]
[71 [6] [5] [4] [3] [2] 1] [0]
10"
1 1 T - - - - - TE_sEL | 'E.FP | TE_ED -
Parameter (9] (8]
th
T ] ] A TEED | TEED | TEED | TEED | TEED | TEED | TEED | TE_ED i
Parameter % 6] 5] 4 3 2] [1 )
12th
1 1 0 - - - - - - - REV -
Parameter
13th
1 1 0 - - - - - - - - -
Parameter
14"
1 1 0 - - - - - - - - -
Parameter
th
15 ] ] A PIHW | PIHW | PIHW | PIHW | PIHW | PIHW | PIHW | PIHW i
Parameter U 6] 51 4] 13 2] [1 o]
th
16 ] ] A PIVBP | PIVBP | PIVBP | PIVBP | PIVBP | PIVBP | PIVBP | PIVBP i
Parameter 7] 6] 51 14 13 2] [1 o]
th
17 ] ] A PIVFP | PIVFP | PIVFP | PIVFP | PIVFP | PIVFP | PIVFP | PIVFP i
Parameter U 6] 51 14 13 2] [1 ]
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5.2.11.1. NL[5:0]

: Set the display duty. The total number of scan line can be set in the range between 8-line and 320-line. A step

size is 8-line.

Table 84. NL[5:0]

NL[5:0] Total number of scan line

000000 Setting disabled

000001 8

000010 16

101000 320
110110~111111 Setting disabled

Status Default Value

Initial NL[5:0] = 101000 (320)

Note: ML (MADCTL D4) setting low when Display size < 320.

5.2.11.2. NHW[7:0)/PIHW[7:0]

: Set the horizontal clock (CL1) period in the Normal mode, Partial mode, Idle mode / Partial-ldle mode,

respectively. In the case of MPU interface mode.

Table 85. NHW[7:0]/PIHW[7:0]

*HW[7:0] Number of Display Clock
00000000~00011010 Setting disabled

01001000 72

01001001 73

11111110 254

11111111 255

Note: OSCK is the internal oscillator clock.

Status Default Value
Initial NHWI[7:0] = 10010100 (148)
PIHWI[7:0] = 10010100 (148)
Page 294/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04HO DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

5.2.11.3. NINV / PINV / 1INV / PIINV / PNDINV / PINDINV / BLKINV
: Select the panel driving method in the Normal mode / Partial mode (display area) / Idle mode / Partial-ldle mode
(display area) / Partial mode (non-display area) / Partial-ldle mode (non-display area) / Blanking display,

respectively. Either frame inversion method or line inversion method can be selected.

Table 86. NINV/PINV/IINV/PIINV/PNDINV/PINDINV/BLKINV

*INV Panel driving method
0 Frame inversion
1 Line inversion
Status Default Value
Initial NINV, PINV =1
IINV, PIINV, PNDINV, PINDINV,BLKINV = 0

*non-display area is (porch + non display area) when partial mode.

5.2.11.4. NVBP[7:0)/ PIVBP[7:0]

: Set the vertical back-porch period in the Normal mode, Partial mode, Idle mode / Partial-ldle mode, respectively.

In the case of MPU interface mode.

Table 87. NVBP[7.0]/ PIVBP[7.0]

*VBP[7:0] Number of Horizontal Line

00000000 Setting disable

00000001 Setting disable

00000010 2

11111101 253

11111110 254

11111111 255

Status Default Value
Initial *BP[7:0] = 00001000 (8)
Page 295/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04H0O DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

5.2.11.5. NVFP[7:0]/PIVFP[7:0]

: Set the vertical front-porch period in the Normal mode, Partial mode, Idle mode / Partial-ldle mode, respectively.

In the case of MPU interface mode.

Table 88. NVFP[7:0]/PIVFP[7:0]

*VFP[7:0] Number of Horizontal Line
00000000 Setting disable
00000001 Setting disable
00000010 2
11111101 253
11111110 254
11111111 255

Status Default Value

Initial *FP[7:0] = 00001000 (8)
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5.2.11.6. REV
: Select whether the liquid crystal type is normally white type or normally black type.
Table 89. REV
REV Liquid crystal type
0 Normally black
1 Normally white
Status Default Value
Initial REV =0

5.2.11.7. DIV_SRC[4:0]

: This controls the period of internal track signal.

Table 90. DIV_SRC[4:0]

DIV_SRC Track Period(number of oscillator clock)
00000 Settting disable
00100 Setting disable
00101 5
00110 6
01101 13
01110 14
01111 15
10000 16
10001 17
10010 18
10010 Setting disable
11111 Setting disable
Status Default Value

Initial DIV_SRC [4:0] = 00101

ELECTRONICS
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5.2.11.8. TE_ST[9:0]

: Select the time when TE signal rises to high level(VDD3).

This command is available when TE_SEL =1 .

Status

Default Value

Initial

TE_STI[9:0] = 01_0100_1000(328)

5.2.11.9. TE_SEL
: Select whether the liquid crystal type is normally white

Table 91. TE_SEL

type or normally black type.

TE_SEL TE Output Select
0 Level1 TE Ouptut
1 Level2 TE Output
Status Default Value
Initial TE_SEL=0

5.2.11.10. TE_EDI[9:0]

: Select the time when TE signal falls to low level(VSS3).

This command is available when TE_SEL = 1.

Status Default Value
Initial TE_ED[9:0] = 00_0000_0111(7)
| | | |
Internal VS H | } H
| | | |
Line Count 50 3 60 61D, €265 € SN SN EN
| | | |
" VeP=glne 1 NL =320 Line T VP=slme |
TEST=0 ! !
TEED=10 TE | |
TEST =1 } }
TEED=200 TE ‘ 1
TE_ST = 202 | ‘
TEED=0 TE !
TE_ST =335 } !
TEED=2 TE I \
|
|

Figurel13.

TE Timing diagram
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5.2.12. MANPWRSEQ (F3H)

F3h MANPWRSEQ (Power Control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 1 1 0 0 1 1 F3
1st
1 1 0 - - - - - - - APON -
Parameter
2nd
VGHFRE | AVDD_E | VCI1_2N |VCI1_1ST
1 1 T | VCL_EN | VGL_EN | VGH_EN - = — 2"|VCIR_EN -
Parameter E1_EN N D_EN _EN
rd
3 1 1 1 ) ) ) GATE_O | VCOM_E | GVDD_E | VGHFRE |AVDD2_E _
Parameter N N N E2_EN N
4" Parameter | 1 1 0 - - - - - - - - -
5" Parameter | 1 1 0 - - - - - - D1 DO -
5.2.12.1. APON

: This is an automatic-boosting-operation-starting bit for the booster circuits. In case of APON=0, the automatic
boosting sequence starter is halted and the booster circuits are operated independently by AVDD_EN, VGH_EN,
VGL_EN and VCL_EN bits. In case of APON=1, booster circuits are operated automatically and sequentially.

Status Default Value

Initial APON =1

5.2.12.2. VCIR_EN
: Internal VCIR generation amplifier operation control bit. When VCIR_EN=0, VCIR voltage is not generated.

Status Default Value
Initial VCIR_EN=0
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5.2.12.3. VCI1_1ST_EN/VCI1_2ND_EN
: Internal VCI1 generation amplifier operation control bit. When VCI1_1ST_EN=0, VCI1 voltage is not generated.

Status Default Value

Initial VCI1_1ST_EN =0, VCI1_2ND_EN =0

5.2.12.4. AVDD_EN
: This is an operation-starting bit for the booster circuit1. In case of AVDD_EN = 0, the circuit is stopped and vice

versa. For further information about timing for adjusting to the AVDD_EN = 1

Status Default Value

Initial AVDD_EN =0

5.2.12.5. VGHFREE1_EN/VGHFREE2_EN

: These are about the booster circuit 2(VGH). These prevent latch-up event.

Status Default Value

Initial VGHFREE1_EN = 0,VGHFREE2_EN =0

5.2.12.6. VGH_EN
: This is an operation-starting bit for the booster circuit 2(VGH). In case of VGH_EN, the circuit is stopped and vice

versa. For further information about timing for adjusting to the VGH_EN= 1.

Status Default Value

Initial VGH_EN =0

5.2.12.7. VGL_EN
: This is an operation-starting bit for the booster circuit 2(VGL). In case of VGL_EN = 0, the circuit is stopped and

vice versa. For further information about timing for adjusting to the VGL_EN = 1.

Status Default Value
Initial VGL_EN=0
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5.2.12.8. VCL_EN
: This is an operation-starting bit for the booster circuit 3(VCL). In case of VCL_EN = 0, the circuit is stopped and

vice versa. For further information about timing for adjusting to the VCL_EN= 1.

Status Default Value

Initial VCL_EN=0

5.2.12.9. VCOM_EN/GVDD_EN

: This is an operation-starting bit for GVDD/VCOM amplifiers. In case of VCOM/_ENVCOM_EN = 0, the amplifier
circuits are stopped. On the other hand, the operation of the amplifiers is getting started when
VCOM_EN/GVDD_EN = 1. For further information about timing for adjusting to VCOM_EN/GVDD_EN = 1.

Status Default Value

Initial VCOM_EN =0, GVDD_EN =0

5.2.12.10. GATE_ON
: This is a gate on/off control signal. All gate outputs are set to be gate off level when GATE_ON = 0.
When GATE_ON = 1, gate driver is working: G1 to G320 output is either VGH or VGL level.

Status Default Value
Initial GATE_ON =0
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5.2.12.11. D[1:0]

Table 92. D[1:0]

: This controls the status of source, VCOM, gate.

D[1:0] GATE_ON Source VCOM Gate
00 Don’t care AVSS AVSS VGL
01 0 AVSS AVSS VGL
01 1 AVSS AVSS Operate
10 0 Binary Operate VGL
10 1 Binary Operate Operate
11 0 Amplifier Operate VGL
11 1 Amplifier Operate Operate

Status Default Value
Initial =00
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5.2.13. PWRCTL (F4H)

F4h PWRCTL (Power Control)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 0 1 1 1 1 0 1 0 0 F4
1% Parameter 1 1 0 - - - - ve) | overr | over | ovepo ;
2" Parameter | 1 1 T - - - - - - - - -
3" Parameter 1 1 T - - - - - - - - -
4" Parameter 1 1 1 - - - - - - - - -
6" Parameter 1 1 T - 2] (] o] - i I[EZ] i E] i I[EO] -
7" Parameter 1 1 0 - - . ) i [2?5 [1C])5 [0?5 ]
8" Parameter 1 1 0 - - BLK_SEL |BLK_OFF - - BL“’;E;TA BL’,\(A—[g]RA -
o" Parameter | 1 1 0 - - NDC3[1] | NDC3[0] | NDC2[1] | NDC2[0] | NDCA[1] | NDC1[0] | -
10" Parameter | 1 1 0 - | NGVD[6] | NGVD[5] | NGVD[4] | NGVD[3] | NGVD[2] | NGVD[1] | NGVD[O] | -
11" Parameter | 1 1 0 - - - ; - NBT[2] | NBT[] | NBTO] ;
12" Parameter | 1 1 0 - - | PiDc3p] | PIDC3[0] | PIDC2[1] | PIDC2[0] | PIDCA1] | PIDC1[0] | -
13" Parameter | 1 1 0 - - - - - - - . .
14" Parameter 1 1 0 - - - - - PIBT[2] | PIBT[1] | PIBT[O] -
15" Parameter | 1 1 T - - - - - - - - -
16" Parameter | 1 1 T - - - - - - - - -
17" Parameter | 1 1 0 - - - - - - - . .
18" Parameter | 1 1 0 - - - - - - - . .
19" Parameter | 1 1 T - - - - - - - - -
20" Parameter | 1 1 0 - - - - - - - . .
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5.2.13.1. VC[3:0]

: This register is used to set the VCI1 voltage. These bits set the VCI1 voltage up to 3V as the nominal output

(upper limit value may depend on VCI voltage)

Table 93. VC[3:0]

VC3 VC2 VC1 VCO VCI1
0 0 0 0 2.100V
0 0 0 1 2.160V
0 0 1 0 2.220V
0 0 1 1 2.280V
0 1 0 0 2.340V
0 1 0 1 2.400V
0 1 1 0 2.460V
0 1 1 1 2.520V
1 0 0 0 2.580V
1 0 0 1 2.640V
1 0 1 0 2.700V
1 0 1 1 2.760V
1 1 0 0 2.820V
1 1 0 1 2.880V
1 1 1 0 2.940V
1 1 1 1 3.000V

Note: Do not set any higher VCI1 level than VCI -0.15V.
Status Default Value
Initial VC[3:0] = 1011
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5.2.13.2. SEQ1[2:0]

: 1 This register is used to set the period between from start of AVDD boosting to start of VGH charging when
sleep-out command is applied on sleep-in mode. (APON = 1)

Table 94. SEQ1[2:0]

VGHFREE1_EN on timing
SEQ1[2:0]
Period time from AVDD boosting start to VGH charging start (unit : frame)
000 Set disable
001 1/4
010 2/4
011 3/4
100 1
101 5/4
110 6/4
111 7/4
Status Default Value
Initial SEQ1[2:0] = 001

5.2.13.3. SEQ2[2:0]

: This register is used to set the period between from start of VGH charging to start of VGH boosting when sleep-
out command is applied on sleep-in mode. (APON = 1)

Table 95. SEQ2[2:0]

VGH_EN on timing
SEQ2[2:0]
Period time from VGH charging start to VGH boosting start (unit : frame)

000 Set disable

001 Set disable

010 2/4

011 3/4

100 1

101 5/4

110 6/4

111 7/4
Status Default Value
Initial SEQ2[2:0] = 010
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5.2.13.4. SEQ3[2:0]
: This register is used to set the period between from start of VGH boosting to start of VGL boosting when sleep-

out command is applied on sleep-in mode. (APON = 1)

Table 96. SEQ3[2:0]

VGL_EN on timing
SEQ3[2:0]
Period time from VGH boosting start to VGL boosting start (unit : frame)

000 Set disable

001 Set disable
010 Set disable

011 Set disable

100 Set disable

101 Set disable

110 Set disable

111 7/4

Status Default Value

Initial SEQ3[2:0] = 111

5.2.13.5. SEQ4[2:0]

: This register is used to set the period between from start of VGL boosting to VCL boosting when sleep-out
command is applied on sleep-in mode. (APON = 1)

Table 97. SEQ4[2:0]

VCL_EN on timing
SEQA4[2:0]
Period time from VGL boosting start to VCL boosting start (unit : frame)

000 Set disable

001 Set disable

010 Set disable

011 Set disable

100 1

101 5/4

110 6/4

111 7/4
Status Default Value
Initial SEQ4[2:0] = 100
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5.2.13.6. SEQ5[2:0]

: This register is used to set the period between from VCL boosting to GVDD/VCOM amplifier turn-on when sleep-
out command is applied on sleep-in mode(APON = 1)

Table 98. SEQ5[2:0]

VGL_EN on timing
SEQ5[2:0]
Period time from VCL boosting start to AMP_EN boosting start (unit : frame)

000 Set disable

001 1/4

010 2/4

011 3/4

100 1

101 5/4

110 6/4

111 7/4
Status Default Value
Initial SEQ5[2:0] = 001

5.2.13.7. BLK_SEL

: BLK_SEL selects the source driving method(Amplifier or Binary mode) in blanking display period.

BLK_SEL = 0 : Source operates in amplifier mode in normal display mode, Source operates in binary mode in idle
display mode.

BLK_SEL =1 : Source only operates in binary mode.

Status Default Value

Initial BLK_SEL=0

5.2.13.8. BLK_OFF

: BLK_OFF selects whether blanking display uses or not on display off sequence.
BLK_OFF = 0 : Blanking display uses on display off sequence.

BLK_OFF =1 : Blanking display don’t use on display off sequence.

Status Default Value
Initial BLK_OFF=0
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5.2.13.9. BLK_FRAME[1:0]
: BLK_FRAME[1:0] select the period of blanking display(0~ 3frames) on display on/off sequence.

Status Default Value

Initial BLK_FRAME[1:0] = 10 (2frames)

* BLK_GRAME=2'bl0: 2-frame blanking
1. BLK OFF = 1'b0: It keeps Blanking Display untll DISPON command is set even though 2-frame blanking display finished

[Fesx_ ] [(Srouitanm |

F

Power
State Sleep In }{ Boosting
Sourcef : :
v Gate GND X Crperation X Oiperation

2. BLK_OFF = Y1'b1: It goes blank OFF if DISPOMN command is Not set

[ mesx ][ sLPoutiriing |
v ,

Power
State Slesp In Boosting x Blank OFF X Elank OFF }( Blank OFF
Source, : 2
GND Cperation
Veom/Gate i X Py

1. BLK_OFF = 1'b0D

DISPOFF(R2EN) SLPIN[R10R)

State Slesp [n
2. BLK OFF = 1'b1
State Blank CFF X Blank OFF X Sleep In
Figurell4. BLK_OFF Timing diagram
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5.2.13.10. NDC3[1:0] / PIDC3[1:0]

: The operating frequency in the booster circuit 3 is selected. PIDC3 is applied in Idle Partial mode.

Table 99. NDC3[1:0] / PIDC3[1:0]

Internal Operation
NDC31/ NDC30/ (synchronized with internal clock)
PIDC31 PIDC30 f(CLA1) : f(DCCLK3)
0 0 1:4
0 1 1:2
1 0 1:1
1 1 Setting disabled

Note. DCCLKS is pumping clock for booster circuit3

Status

Default Value

Initial

NDC3[1:0], PIDC3[1:0] = 10

5.2.13.11. NDC2[1:0] / PIDC2[1:0]

: The operating frequency in the booster circuit 2 is selected. PIDC2 is applied in Idle Partial mode.

Table 100.NDC2[1:0] / PIDC2[1:0]

Internal Operation
NDC21/ DC20/ (synchronized with internal clock)
PIDC21 PIDC20 f(CLA1) : {(DCCLK2)
0 0 1:2
0 1 1:1
1 0 1:0.5
1 1 1:0.25

Note. DCCLK2 is pumping clock for booster circuit2

Status

Default Value

Initial

NDC2[1:0], PIDC2[1:0] = 10

ELECTRONICS
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5.2.13.12. NDC1[1:0] / PIDCA[1:0]

: The operating frequency in the booster circuit1 is selected. When the boosting operating frequency is high, the

driving ability of the booster circuit and the display quality become high, but the current consumption is increased.

Adjust the frequency considering the display quality and the current consumption. PIDC1 is applied in Idle Partial

mode.

Table 101.NDC1[1:0] / PIDC1[1:0]

Internal Operation
NDC11/ NDC10/
(synchronized with internal clock)
PIDC11 PIDC10
f(CL1) : f(DCCLK1)
0 0 1:4
0 1 1:2
1 0 1:1
1 1 Setting disabled

Note. DCCLK1 is pumping clock for booster circuit1. f(1H) is horizontal frequency (1 raster-row)

Status

Default Value

Initial

NDC1[1:0], PIDC1[1:0] = 10

ELECTRONICS
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5.2.13.13. PIBT[2:0] / NBT[2:0]

: The output factor of booster is switched. Adjust scale factor of the booster circuit by the voltage used. When the

boosting operating frequency is high, the driving ability of the booster circuit and the display quality become high,

but the current consumption is increased. Adjust the frequency considering the display quality and the current

consumption.

PIBT is applied in Idle Partial mode.

Table 102.PIBT[2:0] / NBT[2:0]

PIBT1/

PIBT1/

IPBPO/

NBT2 | NBTL NBTO VGH VGL Notes™
0 0 0 4 X VCI1 3 X VCIH 11.00V -8.25V
0 0 1 4 X VCI1 -4 X VCH 11.00V -11.00V
0 1 0 5 X VCI1 3 X VCIH 13.75V -8.25V
0 1 1 5X VCI1 4 X VCIH 13.75V -11.00V
1 0 0 5X VCI1 -5 X VCI1 13.75V 13,75V
1 0 1 6 X VCI1 3 X VCH 16.50V -8.25V
1 1 0 6 X VCI1 4 X VCH 16.50V -11.00V
1 1 1 6 X VCI1 -5 X VCI1 16.50V 13.75V
Note: The values in table above are example of nominal upper-limit by register setting when VCI1=3.0V.

Do not set any higher VGH level than 16.5V.

Status Default Value

Initial PIBT[2:0], NBT[2:0] = 101
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5.2.13.14. NGVD[5:0]
: This register is used to set the amplifying factor of the GVDD voltage on Normal Mode (the voltage for the

Gamma voltage). It allows ranging from 2.46V to 5.00V.

Table 103.NGVDI[6:0]

NevDe-0 | (VPP | nevpeo | (BVPP ) nevbeo  (CVPP | ngvpeo | (GVPP
Voltage Voltage Voltage Voltage
0000000 2.46V 0100000 3.10v 1000000 3.74V 1100000 4.38V
0000001 2.48V 0100001 3.12v 1000001 3.76V 1100001 4.40V
0000010 2.50V 0100010 3.14v 1000010 3.78V 1100010 4.42V
0000011 2.52V 0100011 3.16V 1000011 3.80v 1100011 4.44V
0000100 2.54V 0100100 3.18V 1000100 3.82v 1100100 4.46V
0000101 2.56V 0100101 3.20v 1000101 3.84V 1100101 4.48V
0000110 2.58V 0100110 3.22v 1000110 3.86V 1100110 4.50V
0000111 2.60V 0100111 3.24v 1000111 3.88V 1100111 4.52V
0001000 2.62V 0101000 3.26V 1001000 3.90v 1101000 4.54V
0001001 2.64V 0101001 3.28V 1001001 3.92v 1101001 4.56V
0001010 2.66V 0101010 3.30v 1001010 3.94v 1101010 4.58V
0001011 2.68V 0101011 3.32v 1001011 3.96V 1101011 4.60V
0001100 2.70V 0101100 3.34v 1001100 3.98v 1101100 4.62V
0001101 2.72V 0101101 3.36V 1001101 4.00V 1101101 4.64V
0001110 2.74V 0101110 3.38v 1001110 4.02V 1101110 4.66V
0001111 2.76V 0101111 3.40V 1001111 4.04V 1101111 4.68V
0010000 2.78V 0110000 3.42v 1010000 4.08V 1110000 4.70V
0010001 2.78V 0110001 3.44V 1010001 4.08V 1110001 4.72V
0010010 2.80V 0110010 3.46V 1010010 4.10V 1110010 4.74V
0010011 2.82V 0110011 3.48V 1010011 4.12V 1110011 4.76V
0010100 2.84V 0110100 3.50V 1010100 4.14V 1110100 4.78V
0010101 2.86V 0110101 3.52V 1010101 4.16V 1110101 4.80V
0010110 2.88V 0110110 3.54V 1010110 4.18V 1110110 4.82V
0010111 2.90V 0110111 3.56V 1010111 4.20V 1110111 4.84V
0011000 2.92v 0111000 3.58V 1011000 4.22V 1111000 4.86V
0011001 2.94v 0111001 3.60V 1011001 4.24V 1111001 4.88V
0011010 2.96V 0111010 3.62V 1011010 4.26V 1111010 4.90V
0011011 2.98V 0111011 3.64V 1011011 4.28V 1111011 4.92V
0011100 3.02v 0111100 3.66V 1011100 4.20V 1111100 4.94V
0011101 3.04v 0111101 3.68V 1011101 4.32V 1111101 4.96V
0011110 3.06V 0111110 3.70v 1011110 4.34V 1111110 4.98V
0011111 3.08V 0111111 3.72v 1011111 4.36V 1111111 5.00V

Note. Don'’t set any higher GVDD level than AVDD-0.3V

Status Default Value
Initial NGVDI[5:0] = 1100110(4.5V)
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5.2.14. VCMCTL (F5H)

F5h VCMCTL (VCOM Control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 0 1 1 1 1 0 1 0 1 F5
1% Parameter 1 1 0 - - - - - - - VCOMG -
2" Parameter | 1 1 0 - | VCMHI6] | VCMH[5] | VCMH(4] | VCMH[3] | VEMHI[2] | VCMH[1] | vemH[o] | -
3 Parameter | 1 1 A - | vemus] | vemus] | veMmLi] | vemus) | vemu) | vemip) | vemuoy | -
4™ Parameter 1 1 0 - - - - - - - - -
5" Parameter 1 1 0 - - - - - - - - -
6" Parameter | 1 1 0 - - - | vcIrRij4] | ver13] | VCIR1[2] | VEIR1[] | VEIR1[0] | -
7" Parameter 1 1 T - - - - - - - - -
8" Parameter 1 1 0 - - - - - - - . .
9™ Parameter 1 1 0 - - - - NVC[T]B"K NVC[:E]B"K - NVC_ND -
10" Parameter | 1 1 0 - - - - PI\'/(C[:1_]BL PI\}/(C[;O_]BL - PIVC_ND -
11" Parameter | 1 1 0 - - - - - - - . .
12" Parameter | 1 1 0 - - - - - i - . .

5.2.14.1. VCOMG

When VCOMG = 1, low level of VCOM signal is to be fixed at VSSA. Therefore, the amplitude of VCOM signal is
determined as [VCOMH — VSSA| regardless of VCML setting.

Status Default Value
Initial VCOMG =0
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5.2.14.2. VCMH[6:0]

Set the VCOMH voltage (a high level voltage at the Vcom alternating drive), It allows ranging from 2.46V to 5.00V.

Table 104.VCOMH setting

VCMHe-0 | YCOMH 1 yombe.o | VEOMH | yomne.o  VEOMH | yomue.o | VEOMH
Voltage Voltage Voltage Voltage
0000000 2.46V 0100000 3.10V 1000000 3.74V 1100000 4.38V
0000001 2.48V 0100001 3.12v 1000001 3.76V 1100001 4.40V
0000010 2.50V 0100010 3.14v 1000010 3.78V 1100010 4.42V
0000011 2.52V 0100011 3.16V 1000011 3.80V 1100011 4.44V
0000100 2.54V 0100100 3.18V 1000100 3.82V 1100100 4.46V
0000101 2.56V 0100101 3.20v 1000101 3.84V 1100101 4.48V
0000110 2.58V 0100110 3.22v 1000110 3.86V 1100110 4.50V
0000111 2.60V 0100111 3.24v 1000111 3.88V 1100111 4.52V
0001000 2.62V 0101000 3.26V 1001000 3.90v 1101000 4.54V
0001001 2.64V 0101001 3.28V 1001001 3.92v 1101001 4.56V
0001010 2.66V 0101010 3.30v 1001010 3.94v 1101010 4.58V
0001011 2.68V 0101011 3.32v 1001011 3.96V 1101011 4.60V
0001100 2.70V 0101100 3.34v 1001100 3.98v 1101100 4.62V
0001101 2.72V 0101101 3.36V 1001101 4.00V 1101101 4.64V
0001110 2.74V 0101110 3.38v 1001110 4.02V 1101110 4.66V
0001111 2.76V 0101111 3.40V 1001111 4.04V 1101111 4.68V
0010000 2.78V 0110000 3.42v 1010000 4.08V 1110000 4.70V
0010001 2.78V 0110001 3.44v 1010001 4.08V 1110001 472V
0010010 2.80V 0110010 3.46V 1010010 4.10V 1110010 4.74V
0010011 2.82V 0110011 3.48v 1010011 4.12v 1110011 4.76V
0010100 2.84V 0110100 3.50V 1010100 4.14v 1110100 4.78V
0010101 2.86V 0110101 3.52v 1010101 4.16V 1110101 4.80V
0010110 2.88V 0110110 3.54v 1010110 4.18V 1110110 4.82V
0010111 2.90V 0110111 3.56V 1010111 4.20V 1110111 4.84V
0011000 2.92V 0111000 3.58V 1011000 4.22V 1111000 4.86V
0011001 2.94V 0111001 3.60V 1011001 4.24V 1111001 4.88V
0011010 2.96V 0111010 3.62v 1011010 4.26V 1111010 4.90V
0011011 2.98V 0111011 3.64V 1011011 4.28V 1111011 4.92V
0011100 3.02v 0111100 3.66V 1011100 4.20V 1111100 4.94V
0011101 3.04v 0111101 3.68V 1011101 4.32V 1111101 4.96V
0011110 3.06V 0111110 3.70V 1011110 4.34V 1111110 4.98V
0011111 3.08v 0111111 3.72v 1011111 4.36V 1111111 5.00V

Note. Don’t set any higher VCOM high level than AVDD-0.3V. VCOMH voltage should be higher than VCI.

Status Default Value
Initial VCMH][6:0] = 1001101 (4.0V)
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5.2.14.3. VCMLI[6:0]

Set the VCOML voltage (a low level voltage at the Vcom alternating drive), It allows ranging from -2.54V to OV.

Table 105.VCOML setting

veMmLe-o | YEOML | yemieo | VEOML ) vemieo  YEOME l yemieo | VCOML
Voltage Voltage Voltage Voltage
0000000 -2.54V 0100000 -1.90V 1000000 -1.26V 1100000 -0.62v
0000001 -2.52V 0100001 -1.88V 1000001 -1.24v 1100001 -0.60V
0000010 -2.50V 0100010 -1.86V 1000010 -1.22v 1100010 -0.58V
0000011 -2.48V 0100011 -1.84v 1000011 -1.10V 1100011 -0.56V
0000100 -2.48V 0100100 -1.82v 1000100 -1.18V 1100100 -0.54V
0000101 -2.44v 0100101 -1.80V 1000101 -1.16V 1100101 -0.52v
0000110 -2.42V 0100110 -1.78V 1000110 -1.14v 1100110 -0.50V
0000111 -2.40V 0100111 -1.76V 1000111 -1.12v 1100111 -0.48V
0001000 -2.38V 0101000 -1.74V 1001000 -1.10V 1101000 -0.46V
0001001 -2.36V 0101001 -1.72V 1001001 -1.08V 1101001 -0.44V
0001010 -2.34V 0101010 -1.70V 1001010 -1.06V 1101010 -0.42v
0001011 -2.32V 0101011 -1.68V 1001011 -1.04V 1101011 -0.40V
0001100 -2.30V 0101100 -1.66V 1001100 -1.02v 1101100 -0.38V
0001101 -2.28V 0101101 -1.64V 1001101 -1.00V 1101101 -0.36V
0001110 -2.26V 0101110 -1.62V 1001110 -0.98v 1101110 -0.34V
0001111 -2.24V 0101111 -1.60V 1001111 -0.96V 1101111 -0.32v
0010000 2.22v 0110000 -1.58V 1010000 -0.94v 1110000 -0.30V
0010001 -2.20V 0110001 -1.56V 1010001 -0.92v 1110001 -0.28V
0010010 -2.18V 0110010 -1.54V 1010010 -0.90v 1110010 -0.26V
0010011 2.16V 0110011 -1.52v 1010011 -0.88V 1110011 -0.24v
0010100 2,14V 0110100 -1.50V 1010100 -0.86V 1110100 -0.22v
0010101 2,12V 0110101 -1.48V 1010101 -0.84V 1110101 -0.20v
0010110 -2.10V 0110110 -1.46V 1010110 -0.82v 1110110 -0.18V
0010111 -2.08V 0110111 -1.44v 1010111 -0.80V 1110111 -0.16V
0011000 -2.06V 0111000 -1.42v 1011000 -0.78V 1111000 -0.14v
0011001 -2.04V 0111001 -1.40V 1011001 -0.76V 1111001 -0.12v
0011010 2.02v 0111010 -1.38V 1011010 -0.74V 1111010 -0.10v
0011011 -2.00V 0111011 -1.36V 1011011 -0.72v 1111011 -0.08V
0011100 -1.98V 0111100 -1.34v 1011100 -0.70V 1111100 -0.06V
0011101 -1.96V 0111101 -1.32v 1011101 -0.68V 1111101 -0.04v
0011110 -1.94v 0111110 -1.30V 1011110 -0.66V 1111110 -0.02v
0011111 -1.92v 0111111 -1.28V 1011111 -0.64V 1111111 -0.00V

Note. Available setting range of VCOM low level is from VCL+0.5V to OV.

Status Default Value
Initial VCML[6:0] = 1100110 (-0.5V)
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5.2.14.4. VCIR1[4:0]

VCI recycling clock cycle of VCOM driver is sustained for the number of clock cycles that is set in VCIR1[4:0].
Note. When VCI Recycling is used, VCOMH level must be larger than VCI level.

Table 106.VCIR1 setting

) Recycling Period ) Recycling Period
VElRIeHY (number of display clock) VElRIeHY (number of display clock)
00000 0 10000 64
00001 4 10001 68
00010 8 10010 72
00011 12 10011 76
00100 16 10100 80
00101 20 10101 84
00110 24 10110 88
00111 28 10111 92
01000 32 11000 96
01001 36 11001 100
01010 40 11010 104
01011 44 11011 108
01100 48 11100 12
01101 52 11101 116
01110 56 11110 120
01111 60 11111 124
Status Default Value
Initial VCIR1[4:0] = 10010 (72)
5.2.14.5. NVC_BLK/PIVC_BLK
: This register controls VCOM state in porch period.
Table 107.NVC_BLK/PIVC_BLK
VC_BLK Operation
00 VCOM is GND in porch period.
01 VCOM is GND in porch period.
10 VCOM holds end line polarity in porch period.
11 VCOM is continuously toggled in porch period.
Status Default Value
Initial PIVC_BLK[1:0]=00, NVC_BLK[1:0] = 11
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5.2.14.6. NVC_ND/PIVC_ND
: This register controls VCOM state in nod-display period.

Table 108.NVC_ND/PIVC_ND

VC_ND Operation
0 VCOM is the opposite polarity with Source.
1 VCOM is the same polarity with Source.
Status Default Value
Initial PIVC_ND =1, NVC_ND =1
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5.2.15. SRCCTL (F6H)

F6h SRCCTL (Source Control)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 1 1 0 1 1 0 F6
1% Parameter 1 1 0 S\gcélf - - - - SVCIR[2] | SVCIR[1] | SVCIR[0] -
2" Parameter 1 1 T - - - - - - - SG -
3" Parameter 1 1 ) - - - - - SAP[2] | SAP[1] | SAP[0] -
4" Parameter | 1 1 0 - - - - - - - - -
5" Parameter | 1 1 0 - - - - NSDT[3] | NSDT[2] | NSDT[1] | NSDT[0] -
6" Parameter 1 1 0 - - - - NSR”_]BLK NSREE]BLK - NSR_ND -
7" Parameter 1 1 0 - - - - PISDT[3] | PISDT[2] | PISDT[1] | PISDT[O] -
8" Parameter 1 1 ) - - - - PI?(IE—]BL PIi'?O—]BL - PISR_ND -
o Parameter 1 1 1 ) ) } ) ) HBEP[(Z_]SR HBEI[(1_]SR HBEP[(@SR )
5.2.15.1. SVCIR_SEL
: This controls the period of source Output Enable.
SVCIR_SEL Source Output Enable
0 When SVCIR=000,, Source Output Enable Fix High.

When SVCIR=000, Source Output Enable
Output Enable On (After HBLK_SRC+15*DIV_SRC)

Status Default Value
Initial SVCIR_SEL=0
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5.2.15.2. SVCIR[2 :0]
: This controls the period of source VCI recycling
Table 109.SVCIR[2:0]

SVCIR Source VCI Recycling Period
000 Select SVCIR_SEL
001 VCI Recycling On (HBLK_SRC+15*DIV_SRC)
010 VCI Recycling On (HBLK_SRC+16*DIV_SRC)
011 VCI Recycling On (HBLK_SRC+17*DIV_SRC)
100 VCI Recycling On (HBLK_SRC+18*DIV_SRC)
101 VCI Recycling On (HBLK_SRC+19*DIV_SRC)
110 VCI Recycling On (HBLK_SRC+20*DIV_SRC)
111 VCI Recycling On (HBLK_SRC+21*DIV_SRC)
Status Default Value
Initial SVCIR[2:0] = 001

5.2.15.3. HBLK_SRC [2:0]
: This controls the high pulse width of internal trackO signal.
Table 110.HB LK_SRC[2:0]

HBLK_SRC[2:0] TrackO Width Period(number of display clock)
000 ~ 010 Set disable

011 3*DIV_SRC
100 4 *DIV_SRC

101 5*DIV_SRC

110 6 * DIV_SRC

111 7 *DIV_SRC

Status Default Value

Initial HBLK_SRC [2:0] = 011
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[ I [
[ I [
| I : [
|
O([(1(2(3(4|5] - 15| | I
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Register | SVCIR o |
I T |
| |
- NHW / PIHW- >
Figurell5. 1H Period Timing control
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5.2.15.4. NSR_BLK/PISR_BLK
: This register controls source state in porch period.

Table 111.NSR_BLK/PISR_BLK

SR _BLK Operation
00 Source is hi-z in porch period.
01 Source is GND in porch period.
10 Source is binary driving mode in porch period.
1 Source is amplifier driving mode in porch period.
Status Default Value
Initial PISR_BLK[1:0]=10, NSR_BLK[1:0] = 11

5.2.15.5. NSR_ND/PISR_ND
: This register controls source state in nod-display period.

Table 112.NSR_ND/PISR_ND

SR_ND Operation
0 Source is binary driving mode in non-display period.
1 Source is amplifier driving mode in non-display period.
Status Default Value
Initial PISR_ND =0, NSR_ND =0
5.2.15.6. SG

: This controls the gamma symmetric axis.
SG =0 : The adjustment register is to adjust X-axis symmetric of the grayscale voltage.

SG = 1: The adjustment register is to adjust Y-axis symmetric of the grayscale voltage.

Status Default Value

Initial SG=1
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5.2.15.7. SAP[2:0]

: Adjust the slew-rate of the operational amplifier for the source driver. If higher SAP2-0 is set, LCD panel having
higher resolution or higher frame frequency can be driven because the slew-rate of the operational amplifier is
increased. But these bits must be set as adequate value because the amount of fixed current of the operational
amplifier is also adjusted. During non-display, when SAP2-0 ="000,” operational amplifiers are turned off, so

current consumption can be reduced.

Table 113.SAP[2:0]

SAP2 | SAP1 SAPO Source Amp. Current Level Slew rate of Operational amplifier

0 0 0 Amp. Stop
0 0 1 Setting Disable
0 1 0 Setting Disable
0 1 1 Slow
1 0 0 Medium Slow 1
1 0 1 Medium Slow 2
1 1 0 Medium Slow 3
1 1 1 Medium Slow 4

Status Default Value

Initial SAP[2:0]= 011
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5.2.15.8. PISDT[3:0] / NSDT[3:0]

: This register is used to set delay amount from gate falling(end) to source output. PISDT is applied in Idle Partial

mode.

Table 114.PISDT[3:0] / NSDT[3:0]

Delay amount of the source output
epTe | merT | nenTy | vesT Internal Operation RGB I/F Operation
sera | pests | penm | menTe (synchronized (synchronized with DOTCLK)
interr:\;lllt:lock) 18-bit RGB 6-bit RGB
0 0 0 0 Setting Disable Setting Disable Setting Disable
0 0 0 1 1 INCLK 2 DOTCLK 2*3 DOTCLK
0 0 1 0 2 INCLK 4 DOTCLK 4 *3 DOTCLK
0 0 1 1 3 INCLK 6 DOTCLK 6 * 3 DOTCLK
0 1 0 0 4 INCLK 8 DOTCLK 8 * 3 DOTCLK
0 1 0 1 5 INCLK 10 DOTCLK 10 * 3 DOTCLK
0 1 1 0 6 INCLK 12 DOTCLK 12 * 3 DOTCLK
0 1 1 1 7 INCLK 14 DOTCLK 14 * 3 DOTCLK
1 0 0 0 8 INCLK 16 DOTCLK 16 * 3 DOTCLK
1 0 0 1 9 INCLK 18 DOTCLK 18 * 3 DOTCLK
1 0 1 0 10 INCLK 20 DOTCLK 20 * 3 DOTCLK
1 0 1 1 11 INCLK 22 DOTCLK 22 * 3 DOTCLK
1 1 0 0 12 INCLK 24 DOTCLK 24 * 3 DOTCLK
1 1 0 1 13 INCLK 26 DOTCLK 26 * 3 DOTCLK
1 1 1 0 14 INCLK 28 DOTCLK 28 * 3 DOTCLK
1 1 1 1 15 INCLK 30 DOTCLK 30 * 3 DOTCLK
Status Default Value
Initial PISDT[3:0], NSDT[3:0] = 0010

*note : INCLK is about 3Mhz.
When 18-bit RGB I/F, DOTCLK is about 5~6Mhz.
When 6-bit RGB I/F, DOTCLK is about 15~18Mhz .

ELECTRONICS
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5.2.16. IFCTL (F7H)

F7h IFCTL (Interface Control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 1 0 1 1 1 F7
1° Parameter | 1 1 T |MY_EOR |[Mx_EOR [Mv_EOR| - [BOREOL Gs ss -
2" Parameter 1 1 0 - IPM[1] | IPM[0] | MDT[1] | MDT[0] - DM[1] | DMIO] -
3" Parameter 1 1 0 VPL HPL DPL EPL | ENDIAN | - - RIM -
4™ Parameter 1 1 0 RA'\C%AC - - SPR_SEL - - - - -

5.2.16.1. MY_EOR / MX_EOR /MV_EOR /BGR_EOR
: Each of these register will be used inside the IC. The set value of MADCTL is used in the IC is derived as

exclusive OR between 1% Parameter of IFCTL and MADCTL Parameter.

Status Default Value

Initial MY_EOR, MX_EOR, MV_EOR, BGR_EOR =0

5.2.16.2. GS
: Set the order of Gate Clock generation. When GS = 0, the order of GATE_ON is from G1 to G320, and then GS
=1, from G320 to G1.

GS=0 GS=1
G2 G1 G2 G1
EVEN TFT oDD EVEN TET OoDD
Panel Panel
G320 G319 G320 G319
G2 320 G31 G1 G2 320 G31 G1
S6D04E0(Bottom View) S6D04EO(Bottom View)
G1->G2->G3->..->G318 -> G319 -> G320 G320->G319->G318->...->G3>G2->G1

Figurell6. Gate Clock order selection

Status Default Value
Initial GS=0
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5.2.16.3. SS
: Set the order of Shift Register. When SS = 0, the order of Shift Register is from S1 to S720, and then SS = 1,
from S720 to S1.

This command is available when MIE_ON or RAM_ACCS=0 in RGB mode .

SS=0 SS=1

Iy e

S6D04E0(Bottom View) S6D04E0(Bottom View)
S1->S2->S3->...->S5718 -> S719 -> S720 S720 -> S719 ->S718 -> ... ->S3->S2->S1
Figurell?7. Shift Register order selection
Status Default Value
Initial SS=0

5.2.16.4. IPM[2:0]
Controls what value the lowest 1 bits (565>666) are set to in the 65k color mode.

Table 115. IPM[1:0]

IPM1 IPMO Value of the Lowest 1 Bits in the 65k Color MODE
0 0 Normal 65k color mode operation
0 1 Copy the highest 1-bit
1 0 0
1 1 1
Status Default Value
Initial IPM[1:0] = 00

5.2.16.5. MDT[1:0]

: refer to the 3.3 Display Data Format section.

Status Default Value
Initial MDT[1:0] = 00
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5.2.16.6. DM[1:0]

: Specify the display operation mode. The interface can be set based on the bits of DM. This setting enables

switching interface between internal operation and the external display interface.

Table 116.DM[1:0]

DM1 DMO Display Operation Mode
0 0 CPU interface mode
0 1 RGB interface mode
1 0 VSYNC interface mode
1 1 Setting disabled
Status Default Value
Initial DM =00

5.2.16.7. ENDIAN

: Select Little Endian Interface bit. At Little Endian mode, the host sends LSB data first.

2nd transfer ( Upper)

~

‘DB17‘ DB16‘ DB15‘ DB14‘ DB13‘ DB12‘ DB11‘DB10‘

h

DB17 DB16 DB15 rDB‘M DB13 DB12 DB11 DB10

Y A 4 Y 4
‘GS‘ G4‘ G3H GZ‘ G1‘ GO‘

1st transfer (Lower)
r N
Input Data ‘DB17‘ DB16‘DB15‘DB14‘DB13‘DB12‘ DB11‘DB10‘
I I I | |
-2
DB17_DB16 DB15_DB14 DB1:I DB12_DB11_DB10
16bit
display Data
(before expanding
to 18bit data)

Table 117.ENDIAN

Figurel18.

Little endian (65K 8bit I/F type Il)

ENDIAN Data transfer mode
0 Normal (MSB first)
1 Little Endian (LSB first)

Note. Little Endian is valid on only 65K 8bit, 9bit I/F mode.

ELECTRONICS

Status Default Value
Initial ENDIAN =0
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5.2.16.8. VPL
: Reverse the polarity of the VSYNC signal.
Table 118.VPL

VPL Operation
0 VSYNC is low active
1 VSYNC is high active
Status Default Value
Initial VPL=0
5.2.16.9. HPL

: Reverse the polarity of the HSYNC signal.
Table 119.HPL

HPL Operation
0 HSYNC is low active
1 HSYNC is high active
Status Default Value
Initial HPL=0
5.2.16.10. DPL

: Reverse the polarity of the DOTCLK signal.
Table 120.DPL

DPL Operation
0 Display data is fetched at DOTCLK’s rising edge
1 Display data is fetched at DOTCLK’s falling edge
Status Default Value
Initial DPL=0
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5.2.16.11. EPL

: Set the polarity of ENABLE pad while using RGB interface.

Table 121.Relationship between EPL, ENABLE and RAM Access

EPL ENABLE RAM write RAM address

0 0 Valid Updated

0 1 Invalid Held

1 0 Invalid Held

1 1 Valid Update
Status Default Value
Initial EPL=1

5.2.16.12. RIM

: Specify the RGB interface mode when the RGB interface is used. Specifically, this setting specifies the mode
when the bit of DM is set to RGB interface. These bits should be set before display operation through the RGB

interface and should not be set during operation.

Table 122.RIM
RIM RGB Interface Mode
0 18-bit RGB interface (one transfer/pixel)
1 6-bit RGB interface (three transfer /pixel)
Status Default Value
Initial RIM =0

You should notice that some display functions, which will be described later, cannot be used according to the

display mode shown below.

Table 123. Display functions and display modes

Function RGB interface Internal Clock Operation Mode
Partial Display Cannot be used Can be used
Scroll Function Cannot be used Can be used
Rotation Cannot be used Can be used
Mirroring Cannot be used Can be used
Window Function Cannot be used Can be used

Depending on the external display interface setting, various interfaces can be specified to match the display state.
While displaying motion pictures (RGB interface), the data for display can be written in high-speed write mode,

which achieves both low power consumption and high-speed access.
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5.2.16.13. RAM_ACCS
: Select display data path whether Memory or Shift register when RGB Interface .

Table 124.RAM_ACCS

RAM_ACCS Display Data Path
0 Shift Register
1 Memory
Status Default Value
Initial RAM_ACCS =0

5.2.16.14. SPR_SEL

: Select the usage of Short Pulse Rejection (SPR) circuit to Logic input signals.

Table 125.SPR_SEL

SPR_SEL Description
0 Apply SPR circuit
1 Do not apply SPR circuit
Status Default Value
Initial SPR_SEL=0
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5.2.17. PANELCTL (F8H)

F8h PANELCTL (Panel Control)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 1 1 1 0 0 0 F8
1% Parameter 1 1 1 | PINO[3] | PINO[2] | PINO[1]| PINO[0] | NNO[3] | NNO[2] | NNO[1] | NNO[O] -
2" Parameter | 1 1 0 SCN([5] | SCN[4] | SCN[3] | SCN[2] | SCN[1] | SCN[0] -
3" Parameter 1 1 0 -

5.2.17.1. PINO[3:0] / NNOJ[3:0]

: Set amount of non-overlap for the gate output. PINO is applied in Idle Partial mode.

Table 126.PINO[3:0] / NNO[3:0]

Amount of non-overlap
PINO3 | PINO2 | PINO1 | PINOO | Internal Operation RGB I/F Operation
/NNO3 | /NNO2 | / NNO1 INNOO (Synchronized with (synchronlzed with DOTCLK)
internal clock) 18-bit RGB 6-bit RGB
0 0 0 0 Setting disable Setting disable Setting disable
0 0 0 1 3 INCLK 6 DOTCLK 6 *3 DOTCLK
0 0 1 0 6 INCLK 12 DOTCLK 12 *3 DOTCLK
0 0 1 1 9 INCLK 18 DOTCLK 18 *3 DOTCLK
0 1 0 0 12 INCLK 24 DOTCLK 24 *3 DOTCLK
0 1 0 1 15 INCLK 30 DOTCLK 30 *3 DOTCLK
0 1 1 0 18 INCLK 36 DOTCLK 36 *3 DOTCLK
0 1 1 1 21 INCLK 42 DOTCLK 42 *3 DOTCLK
1 0 0 0 24 INCLK 48 DOTCLK 48 *3 DOTCLK
1 0 0 1 27 INCLK 54 DOTCLK 54 *3 DOTCLK
1 0 1 0 30 INCLK 60 DOTCLK 60 *3 DOTCLK
1 0 1 1 33 INCLK 66 DOTCLK 66 *3 DOTCLK
1 1 0 0 36 INCLK 72 DOTCLK 72 *3 DOTCLK
1 1 0 1 39 INCLK 78 DOTCLK 78 *3 DOTCLK
1 1 1 0 42 INCLK 84 DOTCLK 84 *3 DOTCLK
1 1 1 1 45 INCLK 90 DOTCLK 90 *3 DOTCLK

Note: The amount of non-overlap time is defined from starting time of 1H.

Status Default Value
Initial IPON[3:0], NNOJ[3:0] = 0011
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5.2.17.2. SCN[5:0]

: Set the gate output start position.

Table 127.SCN[5:0]

Gate Start position
SCNI5:0]
GS=0 GS=1
000000 G1 G320
000001 G9 G312
000010 G17 G304
100110 G305 G16
100111 G313 G8
101000~111111 Setting disabled Setting disabled
Status Default Value
Initial SCN[5:0] = 000000
J/7 N 7\‘
|
1 1 1
- >
NL 81 NL
240 NLo L a9
320 320
(A) (B) (C)
SCN = 000000 SCN = 001010 SCN = 001010
GS=0 GS=0 GS =1
NL=011110 NL=011110 NL=011110
Figurell19. SCN
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5.2.18. GAMMASEL (F9H)

F9h GAMMASEL (Gamma Selection)
DCX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 1 1 1 1 1 0 0 1 F9
Parameter 1 1 0 - - - NGF - R G B -
5.2.18.1. NGF

: Set the negative polarity gamma register to positive polarity gamma register or user setting value. Refer to the

section 4.2

NGF = 0 : negative polarity gamma is applied by the negative polarity gamma register.

NGF = 1 : negative polarity gamma is applied by the same data as positive polarity gamma register.

5.2.18.2.R,G,B

: These register selects the RBG seperate gamma register. Refer to the section 4.2

Table 128.R,G,B

R G B Selected gamma preset register

1 0 0 Red gamma preset register is selected.

0 1 0 Green gamma preset register is selected.

0 0 1 Blue gamma preset register is selected.
others Setting disable

Status

Default Value

Initial

NGF=0,R=1,G=0,B=0

ELECTRONICS

Page 332/350

2009-06-18
Company Confidential




S6D04H0O DATA SHEET, REV. 0.11

MOBILE DISPLAY DRIVER IC

5.2.19. PGAMMACTL (FAH)

FAh PGAMMACTL (Positive Gamma Control Register)
DCX | RDX | WRX | D7 | D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 1 1 1 0 1 0 FA
1% Parameter 1 1 0 - - | RFP[5] | RFP[4] | RFP[3] | RFP[2] | RFP[1] | RFP[O] | --
2" Parameter 1 1 0 - - | osP[5] | osP[4] | osP[3] | osP[2] | osP[1] | osP[0] | --
3" Parameter 1 1 0 - - | PKPO[5] | PKPO[4] | PKPO[3] | PKPO[2] | PKPO[1] | PKP[O] | --
4" Parameter 1 1 0 - - | PKP1[5] | PKP1[4] | PKP1[3] | PKP1[2] | PKP1[1] | PKP1[0]| --
5" Parameter 1 1 0 - - | PKP2[5] | PKP2[4] | PKP2[3] | PKP2[2] | PKP2[1] | PKP2[0]| --
6" Parameter 1 1 0 - - | PKP3[5] | PKP3[4] | PKP3[3] | PKP3[2] | PKP3[1] | PKP3[0]| --
7" Parameter 1 1 0 - - | PKP4[5] | PKP4[4] | PKP4[3] | PKP4[2] | PKP4[1] | PKP4[0]| --
8" Parameter 1 1 0 - - | PKP5[5] | PKP5[4] | PKP5[3] | PKP5[2] | PKP5[1] | PKP5[0]|  --
9" Parameter 1 1 0 - - | PKP6[5] | PKP6[4] | PKP6[3] | PKP6[2] | PKP6[1] | PKP6[0] | --
10" Parameter 1 1 0 - - | PKP7[5] | PKP7[4] | PKP7[3] | PKP7[2] | PKP7[1] | PKP7[0]| --
11" Parameter 1 1 0 - - | PKP8[5] | PKP8[4] | PKP8[3] | PKP8[2] | PKP8[1] | PKP8[0]| --
12" Parameter 1 1 0 - - - - - - - - -
13" Parameter 1 1 0 - - - - - - - - -
14" Parameter 1 1 0 - - - - - - - - -
15" Parameter 1 1 T - - - - - - - - -
16" Parameter 1 1 0 - - - - - - GLP[1] | GLP[O] | -
This command is used to set the gamma preset register for positive.
GLP[1:0] : The positive voltage of grayscale number from V1 or V62 is mainly adjusted.
RFP[5:0] : The positive voltage of grayscale number from VO is mainly adjusted.
OSPI[5:0] : The positive voltage of grayscale number from V63 is mainly adjusted.
PKPO[5:0] ~ PKP10[5:0] : The positive voltage of grayscale number from V1 to V62 is finely adjusted.
Table 129.Gamma preset for positive
Status Default Value
initial RFP[5:0],0SP[5:0],PKPO[5:0]~PKP8[5:0],GLP[1:0]
00h, 0Ch, 01h, 0Dh, 13h, 1Ch, 15h, 3Ah, 26h, 1Bh, OEh, 00h
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5.2.20. NGAMMACTL (FBH)

FBh NGAMMACTL (Negative Gamma Control Register)
DCX | RDX | WRX | D7 | D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ) 1 1 1 1 1 0 1 0 FB
1% Parameter 1 1 0 - - | RFN[5] | RFN[4] | RFN[3] | RFN[2] | RFN[1] | RFN[O] | --
2" Parameter 1 1 0 - - | OSN[5] | OSN[4] | OSN[3] | OSN[2] | OSN[1] | OSN[0O] | --
3" Parameter 1 1 0 - - | PKNO[5] | PKNO[4] | PKNO[3] | PKNO[2] | PKNO[1] | PKN[O] | --
4" Parameter 1 1 0 - - | PKN1[5] | PKN1[4] | PKN1[3] | PKN1[2] | PKN1[1] [ PKN1[O] [ --
5" Parameter 1 1 0 - - | PKN2[5] | PKN2[4] | PKN2[3] | PKN2[2] | PKN2[1] [ PKN2[0] [ --
6" Parameter 1 1 0 - - | PKN3[5] | PKN3[4] | PKN3[3] | PKN3[2] | PKN3[1] | PKN3[0] | --
7" Parameter 1 1 0 - - | PKN4[5] | PKN4[4] | PKN4[3] | PKN4[2] | PKN4[1] [ PKN4[0] [ --
8" Parameter 1 1 0 - - | PKN5[5] | PKN5[4] | PKN5[3] | PKN5[2] | PKN5[1] | PKN5[0] | --
9" Parameter 1 1 0 - - | PKN6[5] | PKN6[4] | PKN6[3] | PKN6[2] | PKN6[1] | PKN6[O] |  --
10" Parameter 1 1 0 - - | PKN7[5] | PKN7[4] | PKN7[3] | PKN7[2] | PKN7[1] [ PKN7[0] [ --
11" Parameter 1 1 0 - - | PKN8[5] | PKN8[4] | PKN8[3] | PKN8[2] | PKN8[1] | PKN8[0] |  --
12" Parameter 1 1 T - - - - - - - - -
13" Parameter 1 1 0 - - - - - - - - -
14" Parameter 1 1 T - - - - - - - - -
15" Parameter 1 1 T - - - - - - - - -
16" Parameter 1 1 0 - - - - - - GLNI[1] | GLNIO] --
This command is used to set the gamma preset register for negative.
GLNI[1:0] : The negative voltage of grayscale number from V1 or V62 is mainly adjusted.
RFN[5:0] : The negative voltage of grayscale number from VO is mainly adjusted.
OSNI[5:0] : The negative voltage of grayscale number from V63 is mainly adjusted.
PKNO[5:0] ~ PKN10[5:0] : The negative voltage of grayscale number from V1 to V62 is finely adjusted.
Table 130.Gamma preset for negative
Status Default Value
initial RFN[5:0],0SN[5:0],PKNOQ[5:0]~PKN8[5:0],GLN[1:0]
00h, 0Ch, 01h, 0Dh, 13h, 1Ch, 15h, 3Ah, 26h, 1Bh, OEh, 00h
Page 334/350 2009-06-18

ELECTRONICS

Company Confidential




S6D04HO DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

CHAPTER 6

APPENDIX

6.1 Application Circuit

6.2 External Components

6.3 PAD Center Coordinates

6.4 Display Module Default Position
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s  APPENDIX

6.1. APPLICATION CIRCUIT

A typical application circuit is shown in following figure. All black-colored capacitors are 1uF capacitors.
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25-3.3V
Analog Power

1uF
BV=16.5V

R <27 ohm
R <27 ohm
R <27 ohm
R <27 ohm

R <10 0hm
R <9ohm
R<9ohm
R <9ohm

R<90hm

R<90hm

1usuodwo) uonealjddy

1.65~3.3V
110 Power

# Notel
Leave these pads open when
VCOMG=1, BT#7 and BT+4

% Note2
Top View

3# Note3

It is optional to connect
Schottky Diode between VGL
and GND

1uF * Notel

BV=6V. 4
1C

1uF
BV=6V.

R<9ohm
R<8ohm

__R<1000hm]
R <100 ohm
R <100 ohm
R <100 ohm
R <100 ohm
R <100 ochm
R <100 ochm
R <100 ochm
R <100 ohm
R <100 ohm

R <100 ohm
__R<1000hm}
R <100 ohm
R <100 chm

R <100 ohm

R <100 ohm
R <100 ohm

R <100 ohm
R <100 ochm

R <100 ohm
R < 100 ohm
R <100 ochm
__R<1000hm]

R <100 ohm
R <100 ochm
R <100 ohm
R <100 ohm

R <100 chm
R <100 ohm]|
R <100 ohm
R <100 chm

R <100 ohm
R <100 ohm
R <1000hm]
R <100 ohm
R <100 ohm
R <100 ohm
R <100 0hm
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__R<1000hm}
__R<1000hm]
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R<60ohm

R<90ohm
R <9ohm
R <9ohm

<
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VCOM <8>
DUMMY <1>
C22P <2>
C22M <2>
c21p <2>
C21IM <2>

VGH <5>
DUMMY <1>
VGL <6>
AVDD <7>
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c11p <7>
ClIM <7>
VCI1 <7>

VCI <8>

VsS3 <3>

VSS <6>
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TREGB <1>
VGS <2>

EXTC <1>

M3 <1>

M2 <1>

M1 <1>

IMO <1>
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DCX <1>

WRX <1>

RDX <1>
TMODE2 <1>
VSYNC <1>
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DOTCLK <1>
TMODE1 <1>
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DB2 <1>
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DB 9 <1>
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TMUXO <1>
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TE <1>
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BC_CTRL <1>
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DB18_DUMMY
DB19_DUMMY
DB20_DUMMY
DB21_DUMMY
DB22_DUMMY
DB23_DUMMY
TMODES <1>
VDD3 <7>
VDD <14>
DUMMY <1>
GVDD <4>
VCIR_EXIN <1>
DUMMY <1>
veL <8>

C31P <8>
C31M <8>
DUMMYR1 <1>
DUMMYR2 <1>
VGH_DUMMY <3>
VGL_DUMMY <3>
DUMMY <1>
VCOM <8>
DUMMY <2>

o s/ MIIA dOL
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=
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\PUMMY
bummy
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Figurel20.

Application circuit.
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6.2. EXTERNAL COMPONENTS

Table 131. External Components

Name Device Value Connection
C1 Capacitor 1uF AVDD — GND 10V
C2 Capacitor 1uF VGH - GND 25V
C3 Capacitor 1uF VGL - GND 20V
C4 Capacitor 1uF C1MP - C11M 6V
Maximum
C5 Capacitor 1uF C12P - C12M )Y
Ratings
C6 Capacitor 1uF C21P - C21M 10V
Voltage
C7 Capacitor 1uF C22P - C22M 16.5V
C8 Capacitor 1uF C31P - C31M )Y
C9 Capacitor 1uF VCL-GND )Y
C10 Capacitor 1uF RVDD — GND )Y
D1*note Diode - (+)VGL — GND(-) VF < 0.4V
(@ IF =20mA, Ta=257)
VR = max.25V (Option)
*Recommanded diode RB521

Note1: It is optional to connect S/D between VGL and GND

Note2: Maximum Ratings Voltage should not be exceed 25volt.
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6.3. PAD CENTER COORDINATES

6.3.1. INPUT PAD
Table 132. Pad Center Coordinates [Unit: pm]

No. Pad X Y No. Pad X Y No. | PadName X Y
Name Name
-1 | pummy | -72025 | 285 I-51 c12M | -42025 | 285 I-101 VSSA 1292.5 | -285
-2 | oummy | -72325 | 285 I-52 ciam | -42325 | -285 1-102 VSSA 12325 | -285
1-3 | vcom | -71725 | -285 I-53 c1P | -41725 | -285 1-103 VSSA 11725 | -285
-4 | vcom | 71125 | 285 |- 54 c1P | 41125 | -285 1-104 VSSA 11125 | -285
1I-5 | vcom | -70525 | -285 I-55 c11P | -40525 | -285 1-105 VSSA 1052.5 | -285
1-6 | vcom | -69925 | -285 I-56 c1P | -3992.5 | -285 1-106 | TREGB 9925 | -285
-7 | vcom | -693255 | -285 |-57 c1P | -3932.5 | -285 1-107 VGS 9325 | -285
I-8 | vcom | -68725 | -285 |- 58 c1P | -3872.5 | -285 1-108 VGS 8725 | -285
-9 | vcom | -68125 | -285 I-59 C1P | -3812.5 | -285 1-109 EXTC 8125 | -285
1-10 | vcom | -67525 | 285 - 60 c1M | -37525 | 285 I-110 IM<3> 7525 | -285
I-11 | DUMMY | -6692.5 | -285 - 61 c1iM | -36925 | -285 - 111 IM<2> 6925 | -285
1-12 | coop | 66325 | -285 I-62 c1Mm | 36325 | 285 1-112 IM<1> 6325 | 285
1-13 | coop | 65725 | -285 I-63 c1m | 35725 | 285 I-113 IM<0> 5725 | 285
1-14 | coom | 65125 | -285 |- 64 c1M | 35125 | 285 - 114 RESX 5125 | 285
1-15 | coom | 64525 | -285 I-65 C1M | -34525 | -285 I-115 CSX 4525 | 285
I-16 | c21P | -6392.5 | -285 I-66 C1M | -33925 | -285 I-116 DCX 3925 | -285
1-17 | co1p | 63325 | -285 I-67 vCl1 | -33325 | -285 - 117 WRX 3325 | -285
1-18 | c2im | -62725 | -285 I-68 vcl1 | -32725 | -285 I-118 RDX 2725 | -285
1-19 | c2im | 62125 | -285 I-69 vCl1 | -32125 | -285 I-119 | TMODE<2> | -2125 | -285
1-20 | veH | 61525 | -285 1-70 ven | -31525 | 285 1-120 | vsyNC 1525 | 285
- 21 VGH | 60925 | -285 1-71 vel | -30925 | -285 1-121 HSYNC 925 | 285
1-22 | veH | 60325 | -285 1-72 vcl1 | -30325 | -285 1-122 | ENABLE 325 | 285
1-23 | VGH | -5972.5 | -285 1-73 vcl1 | 29725 | -285 1-123 | DOTCLK 275 | -285
1-24 | VGH | -5912.5 | -285 |-74 vCl 29125 | -285 I-124 | TMODE<1> | 875 | -285
1-25 | Dummy | -5852.5 | -285 1-75 vCl 28525 | -285 1-125 SDA 160 | -285
1-26 VGL | -57925 | -285 1-76 vCl 27925 | -285 1-126 DB<0> 245 | -285
|-27 VGL | -5732.5 | -285 1-77 vCl 27325 | -285 1-127 DB<1> 330 | -285
1-28 vGL | 56725 | -285 1-78 vCl 26725 | -285 1-128 DB<2> 415 | 285
1-29 VGL | -5612.5 | -285 1-79 vCl 26125 | -285 1-129 DB<3> 500 | -285
1-30 VGL | -5552.5 | -285 1-80 Vel 25525 | -285 1-130 | TMODE<0> | 5725 | -285
I-31 VGL | -54925 | -285 - 81 VCl 24925 | -285 - 131 DB<4> 645 | -285
1-32 | AvDD | -54325 | -285 I-82 VSS3 | 24325 | -285 1-132 DB<5> 730 | -285
1-33 | AvDD | -5372.5 | -285 1-83 vSS3 | 23725 | -285 1-133 DB<6> 815 | -285
1-34 | AvDD | -53125 | -285 -84 vSS3 | -23125 | -285 1-134 DB<7> 900 | -285
1-35 | AVDD | -5252.5 | -285 -85 vss | 22525 | -285 1-135 | TMux<2> | 9725 | 285
1-36 | avop | -51925 | 285 I-86 vss | 21925 | 285 1-136 DB<8> 1045 | -285
1-37 | awop | 51325 [ 285 |-87 vss | 21325 | 285 1-137 DB<9> 1130 | -285
1-38 | AavoD | -5072.5 | -285 I-88 vss | 20725 | 285 1-138 | DB<10> 1215 | 285
1-39 | c12p | -5012.5 | -285 -89 vss | 20125 | 285 1-139 | DB<11> 1300 | -285
1-40 | c12p | -49525 | -285 1-90 vss | -19525 | -285 1-140 | TMUx<1> | 13725 | -285
1-41 | c12p | -48025 | -285 - 91 vSSC | -18925 | -285 - 141 DB<12> 1445 | 285
1-42 | c1op | -48325 | -285 1-92 vssCc | -18325 | -285 1-142 | DB<13> 1530 | -285
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No. Pad X Y No. Pad X Y No. | Pad Name X Y
Name Name

1-43 | c1op | -47725 | -285 1-93 vssc | -17725 | -285 1-143 | DB<14> 1615 | -285
1-44 | c12p | -47125 | -285 I-94 vsSsC | -17125 | -285 I-144 | DB<15> 1700 | -285
1-45 | c12p | -4652.5 | -285 1-95 vSSC | -16525 | -285 1-145 | TMUx<0> | 17725 | -285
1-46 | c1om | -45925 | 285 |- 96 vssc | -15925 | -285 I-146 | DB<16> 1845 | 285
1-47 | ciom | -45325 | -285 I-97 vSSC | -15325 | -285 I-147 | DB<17> 1930 | -285
1-48 | ciom | 44725 | 285 1-98 vssA | -14725 | -285 1-148 EXCLK 2002.5 | -285
1-49 | ciom | 44125 [ 285 1-99 vSsA | -14125 | -285 1-149 TE 2075 | -285
1-50 | ciom | -43525 | -285 1-100 | vSSA | -13525 | -285 1-150 SDO 2160 | -285

Table 133. Pad Center Coordinates [Unit: pm]

No. Pad Name X Y no. Pad Name X Y
|-151 BC 2245 -285 | -201 C31P 5432.5 -285
|-152 BC_CTRL 2330 -285 | - 202 C31P 5492.5 -285
|-153 VDD3_P 2402.5 -285 |- 203 C31P 5552.5 -285
|-154 VDD3 P 2462.5 -285 |- 204 C31P 5612.5 -285
|-155 DB18_DUMMY 2535 -285 | - 205 C31P 5672.5 -285
|- 156 DB19 DUMMY 2620 -285 |- 206 C31M 5732.5 -285
1-157 DB20_DUMMY 2705 -285 | -207 C31M 5792.5 -285
|- 158 DB21_DUMMY 2790 -285 | - 208 C31M 5852.5 -285
|- 159 DB22_DUMMY 2875 -285 | - 209 C31M 5912.5 -285
|- 160 DB23_DUMMY 2960 -285 I-210 C31M 5972.5 -285
I-161 TMODE<3> 3032.5 -285 1-211 C31M 6032.5 -285
|-162 VDD3 3092.5 -285 |-212 C31M 6092.5 -285
1-163 VDD3 3152.5 -285 1-213 C31M 6152.5 -285
|1-164 VDD3 3212.5 -285 |1-214 DUMMYRA1 6212.5 -285
|-165 VDD3 3272.5 -285 |-215 DUMMYR2 6272.5 -285
|- 166 VDD3 3332.5 -285 |1-216 VGH_DUMMY 6332.5 -285
|-167 VDD3 3392.5 -285 | -217 VGH_DUMMY 6392.5 -285
|-168 VDD3 3452.5 -285 1-218 VGH_DUMMY 6452.5 -285
|-169 VDD 3512.5 -285 I1-219 VGL_DUMMY 6512.5 -285
1-170 VDD 3572.5 -285 |- 220 VGL_DUMMY 6572.5 -285
1-171 VDD 3632.5 -285 | -221 VGL_DUMMY 6632.5 -285
1-172 VDD 3692.5 -285 | -222 DUMMY 6692.5 -285
1-173 VDD 3752.5 -285 |-223 VCOM 6752.5 -285
1-174 VDD 3812.5 -285 | - 224 VCOM 6812.5 -285
1-175 VDD 3872.5 -285 |- 225 VCOM 6872.5 -285
1-176 VDD 3932.5 -285 | - 226 VCOM 6932.5 -285
1-177 VDD 3992.5 -285 |- 227 VCOM 6992.5 -285
1-178 VDD 4052.5 -285 |-228 VCOM 7052.5 -285
1-179 VDD 4112.5 -285 | -229 VCOM 7112.5 -285
1-180 VDD 4172.5 -285 1-230 VCOM 7172.5 -285
1-181 VDD 4232.5 -285 |-231 DUMMY 7232.5 -285
|-182 VDD 4292.5 -285 | -232 DUMMY 7292.5 -285
1-183 DUMMY 4352.5 -285
|-184 GVvVDD 4412.5 -285
|-185 GVvVDD 4472.5 -285
|- 186 GVDD 4532.5 -285
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No. Pad Name X Y no. Pad Name Y
1-187 GVDD 4592.5 -285
1-188 VCIR_EXIN 4652.5 -285
|-189 DUMMY 4712.5 -285
1-190 VCL 4772.5 -285
1-191 VCL 4832.5 -285
|-192 VCL 4892.5 -285
1-193 VCL 4952.5 -285
1-194 VCL 5012.5 -285
1-195 VCL 5072.5 -285
1-196 VCL 5132.5 -285
|-197 VCL 5192.5 -285
|-198 C31P 5252.5 -285
I-199 C31P 5312.5 -285
|- 200 C31P 5372.5 -285
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6.3.2. OUTPUT PAD
Table 134. Pad Center Coordinates [Unit: pm]

No Pad X Y No. Pad X Y No. Pad X Y
Name Name Name
O-1 DUMMY 7399 261 O -51 G96 6699 261 0O -101 G196 5999 261
0-2 DUMMY 7385 126 0O -52 G938 6685 126 0-102 G198 5985 126
O0-3 DUMMY 7371 261 O -53 G100 6671 261 O -103 G200 5971 261
0-4 G2 7357 126 O -54 G102 6657 126 O - 104 G202 5957 126
O-5 G4 7343 261 0O -55 G104 6643 261 O -105 G204 5943 261
0-6 G6 7329 126 O - 56 G106 6629 126 O - 106 G206 5929 126
0-7 G8 7315 261 O -57 G108 6615 261 O -107 G208 5915 261
0-8 G10 7301 126 O -58 G110 6601 126 O -108 G210 5901 126
0-9 G12 7287 261 O -59 G112 6587 261 O -109 G212 5887 261
0-10 G14 7273 126 O - 60 G114 6573 126 0O -110 G214 5873 126
O-11 G16 7259 261 O -61 G116 6559 261 O-111 G216 5859 261
0-12 G18 7245 126 O - 62 G118 6545 126 0-112 G218 5845 126
0-13 G20 7231 261 0O -63 G120 6531 261 O-113 G220 5831 261
O-14 G22 7217 126 O - 64 G122 6517 126 O-114 G222 5817 126
0-15 G24 7203 261 0O -65 G124 6503 261 0-115 G224 5803 261
0-16 G26 7189 126 O - 66 G126 6489 126 O-116 G226 5789 126
0-17 G28 7175 261 O - 67 G128 6475 261 O -117 G228 5775 261
0-18 G30 7161 126 O -68 G130 6461 126 O-118 G230 5761 126
0-19 G32 7147 261 O - 69 G132 6447 261 0O -119 G232 5747 261
0O -20 G34 7133 126 O-70 G134 6433 126 0O -120 G234 5733 126
O -21 G36 7119 261 0-71 G136 6419 261 0O -121 G236 5719 261
0O -22 G38 7105 126 0-72 G138 6405 126 0-122 G238 5705 126
0-23 G40 7091 261 0-73 G140 6391 261 0-123 G240 5691 261
0-24 G42 7077 126 O-74 G142 6377 126 0 -124 G242 5677 126
0O -25 G44 7063 261 0-75 G144 6363 261 O -125 G244 5663 261
O -26 G46 7049 126 O-76 G146 6349 126 0O -126 G246 5649 126
0O -27 G48 7035 261 O-77 G148 6335 261 0 -127 G248 5635 261
0O -28 G50 7021 126 0-78 G150 6321 126 0O -128 G250 5621 126
O-29 G52 7007 261 0-79 G152 6307 261 0-129 G252 5607 261
O - 30 G54 6993 126 0O -380 G154 6293 126 0O -130 G254 5593 126
O -31 G56 6979 261 O -81 G156 6279 261 0-131 G256 5579 261
0O-32 G58 6965 126 O -82 G158 6265 126 0-132 G258 5565 126
0-33 G60 6951 261 0O -383 G160 6251 261 0O -133 G260 5551 261
O-34 G62 6937 126 0O-384 G162 6237 126 O -134 G262 5537 126
0-35 G64 6923 261 0-85 G164 6223 261 0-135 G264 5523 261
O - 36 G66 6909 126 O -86 G166 6209 126 O - 136 G266 5509 126
0-37 G68 6895 261 O - 87 G168 6195 261 0 -137 G268 5495 261
O -38 G70 6881 126 O - 88 G170 6181 126 O -138 G270 5481 126
O -39 G72 6867 261 0O -89 G172 6167 261 0 -139 G272 5467 261
O -40 G74 6853 126 0O -90 G174 6153 126 O - 140 G274 5453 126
O -41 G76 6839 261 0-91 G176 6139 261 O - 141 G276 5439 261
0-42 G78 6825 126 0-92 G178 6125 126 0 -142 G278 5425 126
0-43 G80 6811 261 0O -93 G180 6111 261 O -143 G280 5411 261
O-44 G82 6797 126 0-94 G182 6097 126 0 -144 G282 5397 126
0O -45 G84 6783 261 0 -95 G184 6083 261 O - 145 G284 5383 261
O -46 G86 6769 126 O-96 G186 6069 126 O - 146 G286 5369 126
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0-47 G88 6755 261 0-97 G188 6055 261 0-147 | G288 5355 261
0-48 G90 6741 126 0-98 G190 6041 126 0-148 | G290 5341 126
0-49 G92 6727 261 0-99 G192 6027 261 0-149 | G292 5327 261
0-50 G94 6713 126 0-100 G194 6013 126 0-150 | G294 5313 126
Table 135. Pad Center Coordinates [Unit: pm]
Pad Pad Pad
no. Name X Y No. Name X Y No. Name X Y
0-151 | G296 5299 261 0 - 201 S683 4557 261 0-251 | S633 3857 261
0-152 | G298 5285 126 0-202 S682 4543 126 0-252 | S632 3843 126
0-153 | G300 5271 261 0 -203 S681 4529 261 0-253 | S631 3829 261
0-154 | G302 5257 126 0 -204 S680 4515 126 0-254 | S630 3815 126
0-155 | G304 5243 261 0 - 205 S679 4501 261 0-255 | S629 3801 261
0-156 | G306 5229 126 0 - 206 S678 4487 126 0-256 | S628 3787 126
0-157 | G308 5215 261 0 - 207 S677 4473 261 0-257 | S627 3773 261
0-158 | G310 5201 126 0 -208 S676 4459 126 0-258 | S626 3759 126
0-159 | G312 5187 261 0 - 209 S675 4445 261 0-259 | S625 3745 261
0-160 | G314 5173 126 0-210 S674 4431 126 0-260 | S624 3731 126
0-161 | G316 5159 261 0 - 211 S673 4417 261 0-261 | S623 3717 261
0-162 | G318 5145 126 0-212 S672 4403 126 0-262 | S622 3703 126
0-163 | G320 5131 261 0-213 S671 4389 261 0-263 | S621 3689 261
0-164 [ S720 5075 126 0-214 S670 4375 126 0-264 | S620 3675 126
0-165 [ S719 5061 261 0-215 S669 4361 261 0-265 | S619 3661 261
0-166 [ S718 5047 126 0-216 S668 4347 126 0-266 | S618 3647 126
0-167 | s717 5033 261 0-217 S667 4333 261 0-267 | S617 3633 261
0-168 [ S716 5019 126 0-218 S666 4319 126 0-268 | S616 3619 126
0-169 [ S715 5005 261 0-219 S665 4305 261 0-269 | S615 3605 261
0-170 | S714 4991 126 0-220 S664 4291 126 0-270 | S614 3591 126
0-171 [ sS713 4977 261 0 - 221 S663 4277 261 0-271 | S613 3577 261
0-172 | S712 4963 126 0-222 $662 4263 126 0-272 | S612 3563 126
0-173 | S711 4949 261 0-223 S661 4249 261 0-273 | sS6M 3549 261
0-174 | S710 4935 126 0-224 S660 4235 126 0-274 | S610 3535 126
0-175 [ S709 4921 261 0-225 S659 4221 261 0-275 | S609 3521 261
0-176 | S708 4907 126 0 -226 S658 4207 126 0-276 | S608 3507 126
0-177 | s707 4893 261 0-227 S657 4193 261 0-277 | S607 3493 261
0-178 | S706 4879 126 0-228 S656 4179 126 0-278 | S606 3479 126
0-179 [ S705 4865 261 0 -229 S655 4165 261 0-279 | S605 3465 261
0-180 [ S704 4851 126 0-230 S654 4151 126 0-270 | S604 3451 126
0-181 | S703 4837 261 0 -231 S653 4137 261 0-281 | S603 3437 261
0-182 [ S702 4823 126 0-232 $652 4123 126 0-282 | S602 3423 126
0-183 | S701 4809 261 0-233 S651 4109 261 0-283 | S601 3409 261
0-184 [ S700 4795 126 0-234 S650 4095 126 0-284 | S600 3395 126
0-185 | S699 4781 261 0-235 S649 4081 261 0-285 | S599 3381 261
0-186 | S698 4767 126 0 -236 S648 4067 126 0-286 | S598 3367 126
0-187 | s697 4753 261 0-237 S647 4053 261 0-287 | S597 3353 261
0-188 [ S696 4739 126 0 -238 S646 4039 126 0-288 | S596 3339 126
0-189 [ S695 4725 261 0 -239 S645 4025 261 0-289 | S595 3325 261
0-190 [ S694 4711 126 O - 240 S644 4011 126 0-290 | S594 3311 126
0-191 [ S693 4697 261 0 - 241 S643 3997 261 0-291 | S593 3297 261
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0-192 S692 4683 126 O -242 S642 3983 126 0O -292 S592 3283 126
0-193 S691 4669 261 O -243 S641 3969 261 0 -293 S591 3269 261
O-194 S690 4655 126 O - 244 S640 3955 126 0O -294 S590 3255 126
0-195 S689 4641 261 O - 245 S639 3941 261 0 -295 S589 3241 261
O -196 S688 4627 126 O - 246 S638 3927 126 O - 296 S588 3227 126
0 -197 S687 4613 261 O - 247 S637 3913 261 0O - 297 S587 3213 261
O -198 S686 4599 126 O -248 S636 3899 126 O -298 S586 3199 126
0-199 S685 4585 261 O - 249 S635 3885 261 0O -299 S585 3185 261
O - 200 S684 4571 126 O - 250 S634 3871 126 O - 300 S584 3171 126

Table 136. Pad Center Coordinates [Unit: pm]

No. Pad X Y No. Pad X Y No. Pad X Y
Name Name Name
O - 301 S583 3157 261 O - 351 S533 2457 261 0O -401 S483 1757 261
O - 302 S582 3143 126 O - 352 S532 2443 126 O - 402 S482 1743 126
O - 303 S581 3129 261 O - 353 S531 2429 261 0O -403 S481 1729 261
O - 304 S580 3115 126 O - 354 S530 2415 126 O - 404 S480 1715 126
O - 305 S579 3101 261 O - 355 S529 2401 261 O - 405 S479 1701 261
O - 306 S578 3087 126 O - 356 S528 2387 126 O - 406 S478 1687 126
O - 307 S577 3073 261 O - 357 S527 2373 261 O - 407 S477 1673 261
0O - 308 S576 3059 126 O - 358 S526 2359 126 0 -408 S476 1659 126
O - 309 S575 3045 261 O - 359 S525 2345 261 0O -409 S475 1645 261
0-310 S574 3031 126 O - 360 S524 2331 126 0-410 S474 1631 126
O-311 S573 3017 261 O - 361 S523 2317 261 O -411 S473 1617 261
0-312 S572 3003 126 O - 362 S522 2303 126 0-412 S472 1603 126
0 -313 S571 2989 261 O - 363 S521 2289 261 0-413 S471 1589 261
0 -314 S570 2975 126 O - 364 S520 2275 126 0-414 S470 1575 126
O -315 S569 2961 261 O - 365 S519 2261 261 0-415 S469 1561 261
0O -316 S568 2947 126 O - 366 S518 2247 126 0 -416 S468 1547 126
O -317 S567 2933 261 O - 367 S517 2233 261 O - 417 S467 1533 261
0 -318 S566 2919 126 O - 368 S516 2219 126 0-418 S466 1519 126
0-319 S565 2905 261 O - 369 S515 2205 261 0-419 S465 1505 261
O - 320 S564 2891 126 O - 370 S514 2191 126 0 -420 S464 1491 126
O - 321 S563 2877 261 0O - 371 S513 2177 261 0 -421 S463 1477 261
O - 322 S562 2863 126 O -372 S512 2163 126 O -422 S462 1463 126
0O -323 S561 2849 261 0O -373 S511 2149 261 0 -423 S461 1449 261
O -324 S560 2835 126 O -374 S510 2135 126 0 -424 S460 1435 126
O - 325 S559 2821 261 0O -375 S509 2121 261 0 -425 S459 1421 261
O - 326 S558 2807 126 O -376 S508 2107 126 O - 426 S458 1407 126
O - 327 S557 2793 261 O - 377 S507 2093 261 O -427 S457 1393 261
O - 328 S556 2779 126 O -378 S506 2079 126 0 -428 S456 1379 126
0O - 329 S555 2765 261 O - 379 S505 2065 261 0 -429 S455 1365 261
0O -330 S554 2751 126 O - 380 S504 2051 126 0-430 S454 1351 126
O - 331 S553 2737 261 O - 381 S503 2037 261 0 -431 S453 1337 261
0O -332 S552 2723 126 O - 382 S502 2023 126 0-432 S452 1323 126
O - 333 S551 2709 261 O - 383 S501 2009 261 0 -433 S451 1309 261
0-334 S550 2695 126 O -384 S500 1995 126 0-434 S450 1295 126
O - 335 S549 2681 261 O - 385 S499 1981 261 0 -435 S449 1281 261
O -336 S548 2667 126 O - 386 S498 1967 126 0 -436 S448 1267 126
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O - 337 S547 2653 261 O - 387 S497 1953 261 O -437 S447 1253 261
O - 338 S546 2639 126 O - 388 S496 1939 126 0 -438 S446 1239 126
O - 339 S545 2625 261 O - 389 S495 1925 261 0 -439 S445 1225 261
0O - 340 S544 2611 126 0O -390 S494 1911 126 0O -440 S444 1211 126
O - 341 S543 2597 261 O - 391 S493 1897 261 O - 441 S443 1197 261
O - 342 S542 2583 126 O - 392 S492 1883 126 O -442 S442 1183 126
O - 343 S541 2569 261 O - 393 S491 1869 261 O -443 S441 1169 261
O - 344 S540 2555 126 O -394 S490 1855 126 O - 444 S440 1155 126
O - 345 S539 2541 261 O - 395 S489 1841 261 O - 445 S439 1141 261
O - 346 S538 2527 126 O - 396 S488 1827 126 O - 446 S438 1127 126
O - 347 S537 2513 261 O - 397 S487 1813 261 O - 447 S437 1113 261
O - 348 S536 2499 126 O - 398 S486 1799 126 O - 448 S436 1099 126
O - 349 S535 2485 261 O - 399 S485 1785 261 O - 449 S435 1085 261
0O - 350 S534 2471 126 O - 400 S484 1771 126 0O -450 S434 1071 126
Table 137. Pad Center Coordinates [Unit: pm]
No. Pad X Y No. Pad X Y No. Pad X Y
Name Name Name
O - 451 S433 1057 261 O - 501 S383 357 261 O - 551 S333 -427 261
O -452 S432 1043 126 O - 502 S382 343 126 O - 552 S332 -441 126
0O -453 S431 1029 261 O - 503 S381 329 261 0O - 553 S331 -455 261
O -454 S430 1015 126 O - 504 S380 315 126 O - 554 S330 -469 126
O -455 S429 1001 261 O - 505 S379 301 261 O - 555 S329 -483 261
O - 456 S428 987 126 O - 506 S378 287 126 O - 556 S328 -497 126
O - 457 S427 973 261 O - 507 S377 273 261 O - 557 S327 -511 261
O -458 S426 959 126 O - 508 S376 259 126 O - 558 S326 -525 126
O -459 S425 945 261 O - 509 S375 245 261 O - 559 S325 -539 261
O - 460 S424 931 126 0 -510 S374 231 126 O - 560 S324 -553 126
O - 461 S423 917 261 0O -511 S373 217 261 O - 561 S323 -567 261
O - 462 S422 903 126 O -512 S372 203 126 O - 562 S322 -581 126
O -463 S421 889 261 O -513 S371 189 261 O - 563 S321 -595 261
O - 464 S420 875 126 0-514 S370 175 126 O - 564 S320 -609 126
O - 465 S419 861 261 O -515 S369 161 261 O - 565 S319 -623 261
O - 466 S418 847 126 O -516 S368 147 126 O - 566 S318 -637 126
O - 467 S417 833 261 O - 517 S367 133 261 O - 567 S317 -651 261
O -468 S416 819 126 O -518 S366 119 126 O - 568 S316 -665 126
O - 469 S415 805 261 O -519 S365 105 261 O - 569 S315 -679 261
0 -470 S414 791 126 O - 520 S364 91 126 0 -570 S314 -693 126
O - 471 S413 777 261 O - 521 S363 77 261 O - 571 S313 -707 261
0 -472 S412 763 126 O - 522 S362 63 126 0O -572 S312 -721 126
O - 473 S411 749 261 O - 523 S361 49 261 O -573 S311 -735 261
0 -474 S410 735 126 O - 524 S360 -49 126 O -574 S310 -749 126
O - 475 S409 721 261 O - 525 S359 -63 261 O - 575 S309 -763 261
0 -476 S408 707 126 O - 526 S358 -77 126 O -576 S308 -777 126
0 -477 S407 693 261 O - 527 S357 -91 261 O -577 S307 -791 261
0 -478 S406 679 126 O - 528 S356 -105 126 O -578 S306 -805 126
0 -479 S405 665 261 O - 529 S355 -119 261 0O -579 S305 -819 261
O -480 S404 651 126 O - 530 S354 -133 126 O - 580 S304 -833 126
0O -481 S403 637 261 0O - 531 S353 -147 261 O - 581 S303 -847 261
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O -482 S402 623 126 O - 532 S352 -161 126 O - 582 S302 -861 126
0O -483 S401 609 261 O - 533 S351 -175 261 O - 583 S301 -875 261
O -484 S400 595 126 O -534 S350 -189 126 O - 584 S300 -889 126
O -485 S399 581 261 O - 535 S349 -203 261 O - 585 S299 -903 261
O - 486 S398 567 126 O - 536 S348 -217 126 O - 586 S298 -917 126
O - 487 S397 553 261 O - 537 S347 -231 261 O - 587 S297 -931 261
O -488 S396 539 126 O - 538 S346 -245 126 O - 588 S296 -945 126
O -489 S395 525 261 O - 539 S345 -259 261 O - 589 S295 -959 261
0 -490 S394 511 126 O - 540 S344 -273 126 O -590 S294 -973 126
0O -491 S393 497 261 O - 541 S343 -287 261 O - 591 S293 -987 261
0 -492 S392 483 126 O - 542 S342 -301 126 O - 592 S292 -1001 126
O -493 S391 469 261 O - 543 S341 -315 261 O - 593 S291 -1015 261
0-494 S390 455 126 O -544 S340 -329 126 0O -594 S290 -1029 126
O -495 S389 441 261 O - 545 S339 -343 261 O - 595 S289 -1043 261
0 -496 S388 427 126 O - 546 S338 -357 126 O - 596 S288 -1057 126
O - 497 S387 413 261 O - 547 S337 -371 261 O - 597 S287 -1071 261
0 -498 S386 399 126 O - 548 S336 -385 126 O - 598 S286 -1085 126
0O -499 S385 385 261 O - 549 S335 -399 261 O - 599 S285 -1099 261
0O - 500 S384 371 126 O - 550 S334 -413 126 0O - 600 S284 -1113 126

Table 138. Pad Center Coordinates [Unit: pm]

No. Pad X Y No. Pad X Y No. Pad X Y
Name Name Name
O - 601 S283 -1127 261 O - 651 S233 -1827 261 0O -701 S183 -2527 261
0O - 602 S282 -1141 126 O - 652 S232 -1841 126 0 -702 S182 -2541 126
O - 603 S281 -1155 261 O - 653 S231 -1855 261 0O -703 S181 -2555 261
O - 604 S280 -1169 126 O - 654 S230 -1869 126 O -704 S180 -2569 126
O - 605 S279 -1183 261 O - 655 S229 -1883 261 O - 705 S179 -2583 261
O - 606 S278 -1197 126 O - 656 S228 -1897 126 O - 706 S178 -2597 126
0 - 607 S277 -1211 261 O - 657 S227 -1911 261 0 -707 S177 -2611 261
O - 608 S276 -1225 126 O - 658 S226 -1925 126 O -708 S176 -2625 126
O - 609 S275 -1239 261 O - 659 S225 -1939 261 O -709 S175 -2639 261
0-610 S274 -1253 126 O - 660 S224 -1953 126 O-710 S174 -2653 126
0O -611 S273 -1267 261 O - 661 S223 -1967 261 O -711 S173 -2667 261
0-612 S272 -1281 126 O - 662 S222 -1981 126 0-712 S172 -2681 126
0-613 S271 -1295 261 O - 663 S221 -1995 261 0-713 S171 -2695 261
O -614 S270 -1309 126 O - 664 S220 -2009 126 O-714 S170 -2709 126
0-615 S269 -1323 261 O - 665 S219 -2023 261 0-715 S169 -2723 261
O-616 S268 -1337 126 O - 666 S218 -2037 126 0-716 S168 -2737 126
0-617 S267 -1351 261 O - 667 S217 -2051 261 0-717 S167 -2751 261
O-618 S266 -1365 126 O - 668 S216 -2065 126 0-718 S166 -2765 126
0-619 S265 -1379 261 O - 669 S215 -2079 261 0-719 S165 -2779 261
O - 620 S264 -1393 126 O - 670 S214 -2093 126 0-720 S164 -2793 126
O - 621 S263 -1407 261 0O -671 S213 -2107 261 O-721 S163 -2807 261
0O - 622 S262 -1421 126 0 -672 S212 -2121 126 0-722 S162 -2821 126
O - 623 S261 -1435 261 O -673 S211 -2135 261 0O -723 S161 -2835 261
O - 624 S260 -1449 126 0O -674 S210 -2149 126 0 -724 S160 -2849 126
0O - 625 S259 -1463 261 O - 675 S209 -2163 261 0O -725 S159 -2863 261
O - 626 S258 -1477 126 O - 676 S208 -2177 126 O -726 S158 -2877 126
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O - 627 S257 -1491 261 O - 677 S207 -2191 261 O -727 S157 -2891 261
O - 628 S256 -1505 126 0 -678 S206 -2205 126 0 -728 S156 -2905 126
O - 629 S255 -1519 261 O - 679 S205 -2219 261 0 -729 S155 -2919 261
0 -630 S254 -1533 126 O - 680 S204 -2233 126 0-730 S154 -2933 126
O - 631 S253 -1547 261 O - 681 S203 -2247 261 0-731 S153 -2947 261
0 -632 S252 -1561 126 O - 682 S202 -2261 126 0-732 S152 -2961 126
0O -633 S251 -1575 261 O - 683 S201 -2275 261 0-733 S151 -2975 261
0O -634 S250 -1589 126 O - 684 S200 -2289 126 0-734 S150 -2989 126
O - 635 S249 -1603 261 O - 685 S199 -2303 261 0-735 S149 -3003 261
O - 636 S248 -1617 126 O - 686 S198 -2317 126 O -736 S148 -3017 126
O - 637 S247 -1631 261 O - 687 S197 -2331 261 O -737 S147 -3031 261
O - 638 S246 -1645 126 O - 688 S196 -2345 126 0 -738 S146 -3045 126
0 -639 S245 -1659 261 O - 689 S195 -2359 261 0-739 S145 -3059 261
O - 640 S244 -1673 126 O - 690 S194 -2373 126 O -740 S144 -3073 126
O - 641 S243 -1687 261 O - 691 S193 -2387 261 O -741 S143 -3087 261
O - 642 S242 -1701 126 O - 692 S192 -2401 126 O -742 S142 -3101 126
O - 643 S241 -1715 261 O - 693 S191 -2415 261 0 -743 S141 -3115 261
O - 644 S240 -1729 126 O - 694 S190 -2429 126 O -744 S140 -3129 126
O - 645 S239 -1743 261 O - 695 S189 -2443 261 O -745 S139 -3143 261
O - 646 S238 -1757 126 O - 696 S188 -2457 126 O -746 S138 -3157 126
O - 647 S237 -1771 261 O - 697 S187 -2471 261 O - 747 S137 -3171 261
O - 648 S236 -1785 126 O - 698 S186 -2485 126 0 -748 S136 -3185 126
O - 649 S235 -1799 261 O - 699 S185 -2499 261 O - 749 S135 -3199 261
O - 650 S234 -1813 126 O -700 S184 -2513 126 0 - 750 S134 -3213 126

Table 139. Pad Center Coordinates [Unit: pm]

Pad Pad Pad

No. X Y No. X Y No. X Y
Name Name Name
O -751 S133 -3227 261 O - 801 S83 -3927 261 O - 851 S33 -4627 261
O -752 S132 -3241 126 0O - 802 S82 -3941 126 O - 852 S32 -4641 126
0 -753 S131 -3255 261 O - 803 S81 -3955 261 O - 853 S31 -4655 261
O -754 S130 -3269 126 O - 804 S80 -3969 126 O - 854 S30 -4669 126
O -755 S129 -3283 261 O - 805 S79 -3983 261 O - 855 S29 -4683 261
O -756 S128 -3297 126 O - 806 S78 -3997 126 O - 856 S28 -4697 126
O - 757 S127 -3311 261 O - 807 S77 -4011 261 O - 857 S27 -4711 261
0 -758 S126 -3325 126 O - 808 S76 -4025 126 O - 858 S26 -4725 126
O -759 S125 -3339 261 O - 809 S75 -4039 261 O - 859 S25 -4739 261
0 -760 S124 -3353 126 0 -810 S74 -4053 126 O - 860 S24 -4753 126
O - 761 S123 -3367 261 O -811 S73 -4067 261 O - 861 S23 -4767 261
O -762 S122 -3381 126 O -812 S72 -4081 126 O - 862 S22 -4781 126
O -763 S121 -3395 261 O -813 S71 -4095 261 O - 863 S21 -4795 261
O - 764 S120 -3409 126 O -814 S70 -4109 126 O - 864 S20 -4809 126
O -765 S119 -3423 261 O -815 S69 -4123 261 O - 865 S19 -4823 261
O - 766 S118 -3437 126 O -816 S68 -4137 126 O - 866 S18 -4837 126
O - 767 S117 -3451 261 O -817 S67 -4151 261 O - 867 S17 -4851 261
O -768 S116 -3465 126 O -818 S66 -4165 126 O - 868 S16 -4865 126
0 -769 S115 -3479 261 0O -819 S65 -4179 261 O - 869 S15 -4879 261
0 -770 S114 -3493 126 O - 820 S64 -4193 126 O - 870 S14 -4893 126
O-771 S113 -3507 261 O - 821 S63 -4207 261 O - 871 S13 -4907 261
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O-772 S112 -3521 126 O -822 S62 -4221 126 O -872 S12 -4921 126
O-773 S111 -3535 261 0 -823 S61 -4235 261 O -873 S11 -4935 261
O-774 S110 -3549 126 0-824 S60 -4249 126 O -874 S10 -4949 126
O-775 S109 -3563 261 0 -825 S59 -4263 261 O -875 S9 -4963 261
O-776 S108 -3577 126 O - 826 S58 -4277 126 O - 876 S8 -4977 126
O -777 S107 -3591 261 O - 827 S57 -4291 261 O - 877 S7 -4991 261
O-778 S106 -3605 126 O - 828 S56 -4305 126 O - 878 S6 -5005 126
O -779 S105 -3619 261 O - 829 S55 -4319 261 O - 879 S5 -5019 261
O -780 S104 -3633 126 0 -830 S54 -4333 126 O - 880 S4 -5033 126
O -781 S103 -3647 261 O - 831 S53 -4347 261 O - 881 S3 -5047 261
O -782 S102 -3661 126 0O -832 S52 -4361 126 O - 882 S2 -5061 126
O -783 S101 -3675 261 0 -833 S51 -4375 261 O - 883 S1 -5075 261
O-784 S100 -3689 126 0 -834 S50 -4389 126 O - 884 G319 -5131 126
O -785 S99 -3703 261 0 -835 S49 -4403 261 O - 885 G317 -5145 261
O -786 S98 -3717 126 O - 836 S48 -4417 126 O - 886 G315 -5159 126
O -787 S97 -3731 261 O - 837 S47 -4431 261 O - 887 G313 -5173 261
O -788 S96 -3745 126 O -838 S46 -4445 126 O - 888 G311 -5187 126
O -789 S95 -3759 261 O - 839 S45 -4459 261 O - 889 G309 -5201 261
0O -790 S94 -3773 126 O -840 S44 -4473 126 O - 890 G307 -5215 126
O -791 S93 -3787 261 O - 841 S43 -4487 261 O - 891 G305 -5229 261
0O -792 S92 -3801 126 O -842 S42 -4501 126 O - 892 G303 -5243 126
O -793 S91 -3815 261 0 -843 S41 -4515 261 O - 893 G301 -5257 261
O -794 S90 -3829 126 O - 844 S40 -4529 126 O - 894 G299 -5271 126
O -795 S89 -3843 261 O - 845 S39 -4543 261 O - 895 G297 -5285 261
O -796 S88 -3857 126 O - 846 S38 -4557 126 O - 896 G295 -5299 126
O -797 S87 -3871 261 O - 847 S37 -4571 261 O - 897 G293 -5313 261
O -798 S86 -3885 126 O - 848 S36 -4585 126 O - 898 G291 -5327 126
O -799 S85 -3899 261 O - 849 S35 -4599 261 O - 899 G289 -5341 261
O - 800 S84 -3913 126 O - 850 S34 -4613 126 O -900 G287 -5355 126

Table 140. Pad Center Coordinates [Unit: pm]

No. Pad X Y No. Pad X Y No. Pad X Y
Name Name Name
0 -901 G285 -5369 261 O - 951 G185 -6069 261 0O - 1001 G85 -6769 261
O - 902 G283 -5383 126 O - 952 G183 -6083 126 O - 1002 G83 -6783 126
0 -903 G281 -5397 261 0O -953 G181 -6097 261 0O -1003 G81 -6797 261
O - 904 G279 -5411 126 O - 954 G179 -6111 126 O - 1004 G79 -6811 126
O - 905 G277 -5425 261 O - 955 G177 -6125 261 0O - 1005 G77 -6825 261
O - 906 G275 -5439 126 O - 956 G175 -6139 126 O - 1006 G75 -6839 126
O - 907 G273 -5453 261 O - 957 G173 -6153 261 O - 1007 G73 -6853 261
O -908 G271 -5467 126 O - 958 G171 -6167 126 O -1008 G71 -6867 126
0O - 909 G269 -5481 261 O - 959 G169 -6181 261 O - 1009 G69 -6881 261
0-910 G267 -5495 126 0O - 960 G167 -6195 126 0-1010 G67 -6895 126
O-911 G265 -5509 261 O - 961 G165 -6209 261 O -1011 G65 -6909 261
0-912 G263 -5523 126 O - 962 G163 -6223 126 0-1012 G63 -6923 126
0-913 G261 -5537 261 O - 963 G161 -6237 261 0-1013 G61 -6937 261
0-914 G259 -5551 126 O - 964 G159 -6251 126 0-1014 G59 -6951 126
0-915 G257 -5565 261 O - 965 G157 -6265 261 0-1015 G57 -6965 261
0-916 G255 -5579 126 O - 966 G155 -6279 126 0-1016 G55 -6979 126
Page 348/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04H0O DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

No. Pad X Y No. Pad X Y No. Pad X Y
Name Name Name

0 -917 G253 -5593 261 O - 967 G153 -6293 261 0-1017 G53 -6993 261
0-918 G251 -5607 126 O - 968 G151 -6307 126 0-1018 G51 -7007 126
0-919 G249 -5621 261 O - 969 G149 -6321 261 0-1019 G49 -7021 261
0 -920 G247 -5635 126 0 -970 G147 -6335 126 0 -1020 G47 -7035 126
O - 921 G245 -5649 261 0O -971 G145 -6349 261 0O -1021 G45 -7049 261
0O -922 G243 -5663 126 0 -972 G143 -6363 126 0 -1022 G43 -7063 126
0O -923 G241 -5677 261 0-973 G141 -6377 261 0 -1023 G41 -7077 261
0 -924 G239 -5691 126 O -974 G139 -6391 126 0O -1024 G39 -7091 126
O - 925 G237 -5705 261 0 -975 G137 -6405 261 0 -1025 G37 -7105 261
O - 926 G235 -5719 126 O -976 G135 -6419 126 O - 1026 G35 -7119 126
O - 927 G233 -5733 261 0 -977 G133 -6433 261 0 -1027 G33 -7133 261
O - 928 G231 -5747 126 0O -978 G131 -6447 126 0O -1028 G31 -7147 126
0O -929 G229 -5761 261 0-979 G129 -6461 261 0O - 1029 G29 -7161 261
0O -930 G227 -5775 126 O - 980 G127 -6475 126 O - 1030 G27 -7175 126
0O -931 G225 -5789 261 O - 981 G125 -6489 261 0-1031 G25 -7189 261
O - 932 G223 -5803 126 O - 982 G123 -6503 126 O -1032 G23 -7203 126
0 -933 G221 -5817 261 O -983 G121 -6517 261 0 -1033 G21 -7217 261
0O -934 G219 -5831 126 O - 984 G119 -6531 126 0O -1034 G19 -7231 126
0O - 935 G217 -5845 261 O - 985 G117 -6545 261 0-1035 G17 -7245 261
O - 936 G215 -5859 126 O - 986 G115 -6559 126 O -1036 G15 -7259 126
O - 937 G213 -5873 261 O - 987 G113 -6573 261 0 -1037 G13 -7273 261
O -938 G211 -5887 126 O - 988 G111 -6587 126 0 -1038 G11 -7287 126
0O -939 G209 -5901 261 O - 989 G109 -6601 261 O - 1039 G9 -7301 261
0O - 940 G207 -5915 126 0 -990 G107 -6615 126 O - 1040 G7 -7315 126
O - 941 G205 -5929 261 0O - 991 G105 -6629 261 O - 1041 G5 -7329 261
0O - 942 G203 -5943 126 0O -992 G103 -6643 126 0 -1042 G3 -7343 126
O - 943 G201 -5957 261 0O -993 G101 -6657 261 0O -1043 G1 -7357 261
0 -944 G199 -5971 126 0 -994 G99 -6671 126 0-1044 | DUMMY | -7371 126
O - 945 G197 -5985 261 0O - 995 G97 -6685 261 0-1045 [ DUMMY | -7385 261
O - 946 G195 -5999 126 O -996 G95 -6699 126 0-1046 | DUMMY | -7399 126
O - 947 G193 -6013 261 O -997 G93 -6713 261

O - 948 G191 -6027 126 O - 998 G91 -6727 126

O - 949 G189 -6041 261 0 -999 G89 -6741 261

0O - 950 G187 -6055 126 O - G87 -6755 126

Page 349/350 2009-06-18

Company Confidential
ELECTRONICS



S6D04H0O DATA SHEET, REV. 0.11 MOBILE DISPLAY DRIVER IC

6.4. DISPLAY MODULE DEFAULT POSITION

The default position (display driver, glass, filter order, etc) of the display module is always as follow, when

MADCTL’s (36h) parameter is 00h. The color filter is always RGB (if color filters are used).

Y

Display Driver

The 1st pixel on the display.

This is also 1st access
location of the frame memory
(display driver) when there is
displayed the 1st visible pixel.
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Figurel21. Display Module Default Position

With collaboration of https://www.displayfuture.com
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