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1. General Description

The FL7707N is a single-chip solution for a-Si TFT LCD that combines-a source
driver, power supply circuit to drive a-Si TFT dot matrix LCD with 800RGBx2047 dots
at maximum. The FL7707N supports MIPI Interface.

The FL7707N incorporates step-up and voltage follower circuits.to generate drive
voltage required for a-Si TFT and gate in panel (GIP) which including a dynamic
backlight control function to control backlight brightness depending on image data,
reducing power consumption at the backlight with the ‘slightest influence on image
quality.

The FL7707N is suitable for small or -medium-sized portable mobile solutions
requiring long-term driving capabilities, such -as digital mobile phones, PDAs and
Smartphones.

8/ 199
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Features
m Single chip solution for a HD800 GIP (Gate In Panel) type TFT LCD display
m Display Resolution:

* 800RGB x (4xNL + RES_V_LSB)
® 768RGB x (4xNL + RES_V_LSB)
® 750RGB x (4xNL + RES_V_LSB)
e 720RGB x (4xNL + RES_V_LSB)
* 640RGB x (4xNL + RES_V_LSB)
* 600RGB x (4xNL + RES_V_LSB)
* 540RGB x (4xNL + RES_V_LSB)
® 440RGB x (4xNL + RES_V_LSB)
* 400RGB x (4xNL + RES_V_LSB)
* 480RGB x (4xNL + RES_V_LSB)

m Display Color Modes:

e Full color mode: 16.7M colors

¢ Reduce color mode: 262k colors
® Reduce color mode: 65k colors
¢ |dle mode: 8 colors

m Display Interface:

e MIPI Display Serial Interface (DSI-V1.01.)

= On chip:

¢ VGH/VGL for GIP‘gate control

e 1-dot / 1+2-dot /2-dot / 3<dot / 4-dot / 8-dot / column / Zig-Zag inversion

e Gamma correction function

e Oscillator for-display clock generation

¢ Internal OTP programming voltage generator

e 4'times'MTP for VCOM setting. ID setting

e CABC (Content Adaptive Brightness Control) function
e DGC (Digital Gamma Correction) function

e Color Enhancement function

= Input power:
- External power IC and PFM:

¢ 1/O and interface power supply (IOVCC): 1.65V to 3.3V
e Analog power supply (VCI): 2.5V to 3.3V

- Three-Power Mode:

¢ |/O and interface power supply (IOVCC): 1.65V to 3.3V
e Analog power supply (VSP): 4.5V to 6.2V
e Analog power supply (VSN): -4.5V to -6.2V

= Output voltage:

¢ Positive source output voltage level: VSPR=3.3V to 5.6V

¢ Negative source output voltage level: VSNR=-5.6V to -3.3V
¢ Positive gate driver output voltage level: VGH=+10V to +20V
® Negative gate driver output voltage level: VGL=-7.5V to -15V
¢ VCOM=-3.5V to OV

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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3. Block Diagram

S$1~51080 GOUTR1~22
S1321~S2400  GOUTL1~22

VCI
IOVCC
VSSD 2250 Source
VSSA
| [pAc ] |
VSNROUT:: Gamma
VSPROUT Circuit | Lexvel Shlﬁ: |
| DatalLatdh | VTRIMOUT
Tlmlng Regu|ator VDDD
Control DSI_LDO
A A
VOUT  / VCOM
HOUT
T_IM Digital Center
LANSEL I/O
IM1~0 . I
RESX
T DB7~0 VSP
Charge VSN
P
DUMMYR1 - Command ump VGH
0SC OuUT Decoder VGL
- OSC < ‘
0SsC
TEST1~4
PWNM e&— CABC I« jVCSW1
PFM VCSW2
SPI I/F DSI I/F

OOV UU OUgog
NOOoo (2NN ORDIOND;
X X™>»0 [
233997
1z29%%%
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4. Pin Description

4.1 Power Supply Pins

Connection
Symbol Name Description when not
used
IovCC /0 Power Power supply for logic circuit. -

VCI Analog Power |Power supply for analog circuit. -
VSSA Analog GND |System ground for analog system. -
VSSD 1/0 GND System ground for logic circuit. -

DSI VSS MIPI GND DSl interface analog ground. -
4.2 Interface Logic Pins
Connection
Symbol 110 Description when not
used
Interface mode select pins.
IM1~IMO and LANSEL are used for the combination of polarity’swap and data
lane swap of DSI.
0 0 0 D3P/N D2P/N CP/N D1P/N DOP/N
0 1 0 D3N/P [[{D2N/P"| CN/P | D1N/P | DON/P
IM1~0 I GND
LANSEL 1 0} 0 DOR/N BDAP/N CP/N D2P/N D3P/N
1 1 0 DON/P D1N/P CN/P D2N/P D3N/P
0 0 1 D2P/N D1P/N CP/N DOP/N D3P/N
0 1 1 D2N/P D1N/P CN/P DON/P D3N/P
1 0 1 D3P/N DOP/N CP/N D1P/N D2P/N
1 1 1 D3N/P DON/P CN/P D1N/P D2N/P
Reset pin. This signal will reset the device and must be applied to properly
RESX | L . -
initialize the chip.
VOUT O |Frame synchronization output signal pin. OPEN
HOUT O |Scan line synchronization output signal pin. OPEN
Note: “1”=10VCC Level. “0”= VSSD Level.
4.3 MIPI Interface Pins
Connection
Symbol /10 Description when not
used
DSI_DOP, . . . o . .
DSI DOP I/0 | High speed interface data differential signal input/output pins. OPEN/GND
DDgII_(C::I:\I, | High speed interface clock differential signal input pins. OPEN/GND
DSI_D3P~1P, . . . o . .
DSI D3N~1N | High speed interface data differential signal input pins. OPEN/GND
11/ 199
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4.4 Driver Output Pins

Connection
Symbol 110 Description when not
used
Pixel electrode driving output
Display Resolution
800RGB S1~S1200 and S1201~S2400
768RGB S1~S1152 and S1249~S2400
S1to S1125 750RGB S1~51125 and S1276~52400
S1276 to S2400| O 720RGB $1~51080 and $1321~S52400 Open
640RGB S1~S960 and S1441~S2400
600RGB $1~5900 and S1501~52400
540RGB S$1~S810 and S1591~S2400
440RGB S1~S660 and S1741~S2400
400RGB S1~S600 and S1801~S2400
480RGB S1~S720 and S1681~32400
gggﬂ.}:k:}:gg O |Gate control signals for panel. Open
VCOM O |Regulator output for common voltage of panel -
4.5 DC/DC Converter Pins
Connection
Symbol 110 Description when not
used
VSP I Input voltage from'the set-up circuit. -
VSN I Input voltage from the set-up circuit. -
VGH O  |Output voltage from the step-up.circuit. -
VGL O |Output voltage from'the step-up circuit. -
DSI_LDO (o) High speed interface.regulator output pin. Open
VSPROUT o Output voltage generated from VSP. )
Output for positive gamma voltage generator.
VSNROUT o Output voltage g.enerated from VSN. )
Output for negative gamma voltage generator.
vVDDD O |Reference voltage for internal logic. -
VTRIMOUT O |Reference voltage for internal voltage generating circuit. -
VCsSwW1 O |PFM and Power IC control output for DC/DC converter to generate VSP. -
VCSW2 O |PFM and Power IC control output for DC/DC converter to generate VSN. -
4.6 CABC Control Pins
Connection
Symbol /10 Description when not
used
PWM o This pin is connecting with the external LED driver. Open
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4.7 Test Pins
Connection
Symbol /10 Description when not
used
osC | Oscillator test pin Open
CsSX | Chip select input pin (“Low” enable) in RGB I/F test mode. OPEN
Command/parameter selection in RGB I/F test mode.
DCX | Low: Select command. Iovglgé(;NDl
High: Select data.
SCL | A synchronous clock signals in RGB I/F test mode. IOVggé%NDI
SDA /O |Serial data input/output pin in RGB I/F test mode. IOV(():SIIEC&NDI
sbo O |A serial data output pin in RGB I/F test mode: OPEN
T_DB7~0 I |8-bit input data bus in RGB I/F test mode. 'OVSSI’EC:‘ND’
T IM | Let driver IC into RGB I/F test mode if.set T_IM= high- Open
OSC_OuUT o Test pin. Open
NVDDDOUT (0] Test pin. Open
NVTRIMOUT (0] Test pin. Open
VREFOUT O | Testpin. Open
NVREFOUT O | Testpin. Open
VTESTOUTP (0] Test pin. Open
VTESTOUTN o Test pin: Open
DUMMYR1 - | Test pin'forbonding quality test. They are short-circuited within the chip. IOV(():SIIEC&NDI
- IOVCC/GND/
DUMMY406~1 - Not used: OPEN
DUMMY_PMO ¢ NG use IOVCC/GND/
DUMMY_PM1 ] OPEN
DUMMY_RSO0 ) o use IOVCC/GND/
DUMMY_RS1 ’ OPEN
IOVCC/GND/
DUMMY_TEMP - No use. OPEN
Note: “1”=10VCC Level. “0”= VSSD Level.
Note: “X” = Don’t care.
13/ 199
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4.8 BOM

Power IC Mode
1 \VCI - - Don't.need Capacitance
2 IOvVCC - - Don’t.need Capacitance
3 VSP 2.2 10 Don't need Capacitance
4 VSN 2.2 10 Don’t need Capacitance
5 VGH - - Don’t need Capacitance
6 VGL - - Don’t need Capacitance
7 VSPROUT - - Don’t need Capacitance
8 VSNROUT - - Don’t need Capacitance
9 VTRIMOUT - - Don’tineed Capacitance
10 VDDD - - Don’t need Capacitance
11 DSI LDO - - Don’t need Capacitance
12 VCOM - - Don’t need Capacitance

Table 4-1: BOM of Power IC Mode

3 Power Mode
1 \VCI - - Don’t need Capacitance
2 IOvVCC - - Don’'t need Capacitance
3 VSP - - Don’t need Capacitance
4 VSN - - Don’t need Capacitance
5 VGH - - Don’t need Capacitance
6 VGL - - Don’t need Capacitance
7 VSPROUT - - Don’t need Capacitance
8 VSNROUT - - Don’t need Capacitance
9 VTRIMOUT - - Don’t need Capacitance
10 VDDD - - Don’t need Capacitance
11 DSI LDO - - Don’t need Capacitance
12 VCOM - - Don’t need Capacitance

Table 4-2: BOM of 3 Power Mode

14/ 199
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5. Function Description

5.1 SPI Interface

The selection of serial interface is by T_IM. FL7707N can support DPI/DBI type-C Option 1.

T IM

Interface mode

0

MIPI Interface

1

DPI/DBI type-C Option 1 (9-bit SPI)

Table 5-1: DBI TYPE-C Serial Interface-Selection Table

The serial interface is used to communication‘between the MPU _and the LCD driver chip. It
contains CSX (chip select), SCL (serial clock);. SDA (serial data.input/output). Serial clock

(SCL) can be stopped when no communication is necessary.

5.1.1 SPI Interface Write Mode

In SPI I/F Write Mode, the serial data packet contains a control bit DCX and a transmission
byte If DCX is low, the transmission byte is.command byte. If DCX is high, the transmission
byte is stored in to command register. The MSB is transmitted first. The serial interface is
initialized when CSX is high./In this-state, SCL clock pulse or serial input/output data
(SDA/SDO) have no effect. A falling.edge on CSX enables the serial interface and indicates
the start of data transmission.

DBI Type C interface Option1

CSX

—

SCL
I
SDA (DOXoex)D7 D8 )XD5 D4 X(D3 )X(D2)(D 10X
1
1
1

(0670505 O EE)EE)ET)
i% Command

Figure 5-1: DBI Type C interface Option 1 write mode

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.

Command/Parameter ———
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5.1.2 SPI Interface Read Mode

In SPI I/F Read Mode, the host controller first has to send a command and then the following
byte is transmitted to host controller in the SDA. The read mode has two type : one is
command data 8-bits read and one is over 8-bits read.

DBI Type C interface Option1: Read 8bits

csx ]
see — Jyuyuvyyvuuvuvuuuulsuuy
SDA (0 )07 XP6 X5 Xb4 X03 P2 XD X0 X07 XB6 XD XB4XD3 X02 XP1,XD0)

1
1
)
1
<—— Command LCD Outpit ——> |

DBI Type C interface Option1: Read Over 8bits

CSX —|
ki ipiplipixepipipicipsgipipininlin
SDA (OO XEE Y XO Y OENDENOTXBT 5 b Yo o o) raxmonX

1
1
! I
<—— Command 1 LCD Output ————>!

1 1
Dummy Clock

Figure 5-2: DBI Type C interface Option 1 read mode
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5.1.3 Break and Pause Sequences

If there is a break on data transmission when transmit a command before.a-whole byte has
been completed, then the driver IC will have reset the interface such that it will be ready to
receive the same byte re-transmitted when the chip select line (CSX)is.next activated. See

the following figure.
Command

/Parameter ! Break Command/Parameter 1

csx | E f ________ _|§ [
seb LU T U e
SDA _ XooxXD7XDEXDSXDAXDIX ____ XecxXDZXDEXD5XD4XDIXD2XDTXDOX

Figure 5-3: Driver IC data transfer recovery

If a one or more parameter command is being sent and a break occurs while sending any
parameter before the last one.and if'the host/ then 'sends a new command rather than
retransmitting 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:

1. Middle of frame
Parameter1 Parameter2 | _i
Command1 —>| (store to register) |—> [(the old value is! —> Command2
kept) .
2. Between frame
without break
Parameter1 Parameter2

Command1 —> | (store to register) |—>| (store to register) | — Command2

With break

Parameter1 ! "~ Parameter2 | | "~ Parameter3 !

Command1 —> | (store to register) ! (the old value is i —>! (the old value is E

RN kept) _____ D] kept) _____ '

Break Parameter1 of
Command2 Command2
Figure 5-4: Break during parameter
17/ 199
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The host processor can pause a write sequence by pulling the CSX signal-high between
command or data bytes. The driver IC shall wait for the host processor to-drive CSX low
before continuing the write sequence at the point where the sequence was paused.

Command

/Parameter ! Pause Command/Parameter 1

CsX

Figure 5-5: Driver IC data transfer pause

There are 4 cases where there is possible to see this kind of pause:
1. Command — Pause — Command
2. Command — Pause — Parameter
3. Parameter — Pause — Command
4. Parameter — Pause — Parameter

18/ 199
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5.2 MIPI Interface

The Display Serial Interface standard defines protocols between a host ‘processor and
peripheral devices that adhere to MIPI Alliance standards for mobile device interfaces. The
DSI standard builds on existing standards by adopting pixel formats ‘and command set
defined in MIPI Alliance standards.

DSI-compliant peripherals support either of two basic modes.of operation: Command Mode
and Video Mode. Which mode is used depends on the-architecture and capabilities of the
peripheral. The FL7707N only support Video mode.

Video Mode refers to operation in which transfers from the host processor to the peripheral
take the form of a real-time pixel stream.-In.normal operation, the driver IC relies on the host
processor to provide image data at sufficient bandwidth to.avoid flicker or other visible
artifacts in the displayed image. Video-information should-only be transmitted using High
Speed Mode.

Lane Pair HOST(Master)/ Driver IC(Slave)

- Unidirectional Lane
Clock.Lane |- Clock Only
- Escape mode (ULPS only)

- Bi-directional Lane

- Forward High Speed
~'Bi-directional Escape Mode
-'Bi-directional LPDT

Data Lane 0

Data Lane 1 |- Unidirectional Lane

Data Lane 2 |- Forward High Speed

Data Lane 3 |- Escape mode (ULPS only)
-NO LPDT

Table 5-2: MIPI Interface Configuration
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5.2.1 DSI General Interface Communication

The driver IC uses data and clock lane differential pairs for DSI. Both differential-lane pairs
can be driven Low Power (LP) or High Speed (HS) mode. Low Power mode means that each
line of the differential pair is used in single end mode and a differential receiver is disable (A
termination resistor of the receiver is disable) and it can be driven into ‘a low power mode.

High Speed mode means that differential pairs (The termination resistor of the receiver is
enable) are not used in the single end mode. There are used different modes and protocol in
each mode when there is wanted to transfer information.-from the HOST to the driver IC and

vice versa.
State code Line voltage Levels High speed Low power
DP DN Control mode | Escape mode
HS-0 HS Low HS High Differential-0 Note1 Note 1
HS-1 HS High HSLow. Differential-1 Note 1 Note 1
LP-00 LP Low LP Low N/A Bridge Space
LP-01 LP'Low LP High N/A HS-Rgst Mark-0
LP-10 LP.High LP Low N/A LP-Rgst Mark-1
LP-11 LP High LP.High N/A Stop Note 2

Note. 1% During high-speed transmission, the low power receivers observe LP-00 on the lines.
Note 2:If LP-11 occurs durina Escane mode. the lane returns to Stop state (Control mode LP-11)

5.2.1.1 DSIClock Lane

The principle flow chart of the different clock lanes power modes is illustrated below.

Table 5-3: Lane State Description

HS-1 HS-0

LP11->LP01->LP00->HS0

Hw Reset
SW Reset

|

High Speed Clock mode
HS clock

LP00->LP10->LP11

<«
Y

LP11->LP10->LP00

LPM

Figure 5-6: DSI Clock Lane State Diagram

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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LK+/- lanes can be driven to the Low Power Mode (LPM), when DSI-CLK1anes are entering
LP-11:
1. After SW Reset, HW Reset or Power On Sequence =>LP-11
2. After DSI-CLK+/- lanes are leaving Ultra Low Power Mode (ULPM, LP-00) =>LP-10
=>LP-11 (LPM). This sequence is illustrated below.

Mark-1

CLK+ = ===
CLK- —

LPOO LP10 'LP11

Figure 5-7::\From ULPM to LPM
3. After DSI-CLK+/- lanes are leaving High Speed Clock Mode (HSCM, HS-0 or HS-1 State
Code) =>HS-0 =>LP-11 (LPM)..This\sequence and. all three mode changes are illustrated
below.

TeoLk-TRAIL
TcLk-posT

ee Y | W—

CLK+ == = -
CLK-

}-:i.s.o HS-O? Ths-ExIT
ar P LP-11

Figure 5-8: From High Speed Clock mode to LPM

Ultra Low Power Mode (LP-00: ULPM)

DSI-CLK+/- lanes can be driven to the Ultra Low power Mode (ULPM), when DSI-CLK lanes
are entering LP-00 State. The entering way is from the Low Power Mode (LPM, LP-11 State)
=>P-10 =>LP-00 (ULPM). This sequence is illustrated below.

CLK+ = = = -
CLK- — -
\
\
\

LP11 LP10 LPOO

Figure 5-9: From LPM mode to ULPM

This information contained herein is the exclusive property of Forcelead and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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High Speed Clock Mode (HSCM)

DSI-CLK+/- lanes can be driven to the High Speed Clock Mode (HSCM), when DSI-CLK
lanes are starting to work between HS-0 and HS-1 State. The entering.way.is'from the Low
Power Mode (LPM, LP-11 State ) =>LP-01 =>LP-00 =>HS-0 =>HS-0/1.(HSCM). This
sequence is illustrated below.

CLK+ === -
CLK-

Tipx :T CLK-PREPARE :

TcLk-zero

FLP-11 ipof i oLPOT ~ i | HSO

Figure 5-10: From LPM mode to-HSCM

High Speed Clock Burst
The high speed clock (DSI-CLK+/-) is\ started before high speed data is sent via DSI-Dn+/-
lanes. The high speed clock continues clocking-after the high speed data sending has been

stopped.

TCik-TRAIL

TeLk-POST
g

Ths-exm TLF-*x 'T STCLK-ZERO _ARE
or i TR ;LK-PREPARF\; ﬁ
HS-14 ip-01 i LP-01 7i  HS-0 " SO
_______________________ /N N
% R
\
\
DO+ —--- \\
Do- —— : \\_
LP-11 ~LP-01

Figure 5-11: Switching the Clock Lane between HSCM and LPM
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5.2.1.2 DSI-D0 Data Lane
DSI-D0+/- Data Lanes can be driven in different modes which are: Escape Mode,
High-Speed Data Transmission and Bus Turnaround Request. The flow chart-of.the DO data
lanes is illustrated below.

Host->Client Hw Reset
SW Reset
LP01->LP00->SoT Mark11LP10 Escape
HST mode
LP11->LP10->LP00->LP01->LP00.
Short/Long packet bigg
EoTP RAR
BTA
LP00->LP10. BTA
LP11->LP10->LP00->LP10->LP00
Client->Host BTA f;éo»w 0
LP11->LP10->LP00->LP10->LP00
Mark1 LP10 Escape
mode
LP11->LP10->LP00->LP01->LP00
AGRT
Figure 5-12: DSI Data Lane DO State Diagram
Description Operation Code
High Speed Data Transmission Burst |LP11->LP01->LP00
Escape mode entry LP11->LP10->LP00->LP01->LPO0
Bus turn around LP11->LP10->LP00->LP10->LP00
Exit Escape mode (Mark-1) LPOO->LP10->LP11

Table 5-4: Data Lane DO Operation Modes

ESCAPE MODE
Data lanes (DSI-D0+/-) can be used in different Escape Modes when data lanes are in Low
Power (LP) mode.

Escape Mode Entry

\
DO+ - - \
Do- — \

[ |
LP11 LP10 LPOO LPO1 LPOO LPOO LP10 LP11
Time

Figure 5-13: DSI Data Lane D0 general escape mode sequence
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FL7707N can support three different Escape Commands. The commands (EC) can be
divided 2 different groups: Mode or Trigger. The HOST is informing to the driver IC that it is
controlling data lanes (DSI-D0+/-) with the mode. Escape commands are defined.as below

table.

Entry Command Pattern
20 SN Command Type | /<t Bit->Last Bit Transmitted)
Low Power Data Transmission Mode 1110 0001
Ultra-Low Power mode Mode 0001 1110
Remote Application Reset Trigger 0110 0010
Tearing Effect Trigger 0101 1101
Acknowledge Trigger. 0010.0001

Table 5-5: Escape Mode Commands

Low-Power Data Transmission (LPDT)

The HOST can send data to the driver IC in Low-Power-Data Transmission (LPDT) mode
when data lanes are entering in.Escape Mode and-Low-Power Data Transmission (LPDT)
command will been sent to-this driver IC..The driver IC is also using the same sequence
when it is sending data’'to the HOST. The Low-Power Data Transmission (LPDT) is using a

following sequence;

LP11 STOP

Escape Mode
Entry

LP11 LP10 LP0OO LPO1 LRQO

Time

Low Power Data Transmission (LPDT)
mn mn mn
I\ I\ I\

Time

TR
v

Escape Mode
Leave and
LP11 STOP

LPOO

LP10

LPU

Time

Figure 5-14: DSI Data Lane DO LPDT sequence

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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Ultra Low Power State (ULPS)
The driver IC can enter this Ultra Low Power Sate to save power consumption. when HOST

send this ULPS command. Ultra Low Power State is using below sequence:

LP11 STOP
DO+ - ==
DO0- ——
Escape Mode "\
Entry |‘ - = |
LP11 LP10 LPOO LPO1 LROO
Time
_ Ultra Low Power State ULPS
m mn m m
Py v oy by
L L} L L} L F - | 1
1 1 1 1 0
Time
Escape Mode
Leave and
LP11 STOP
LPOO~ P10 LPU
Time
Figure 5-15: DSI Data Lane DO ULPS sequence
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Remote Application Reset (RAR)

The HOST can inform to the driver IC that it should be reset in Remote Application
(RAR) trigger when data lanes are entering in Escape Mode. The Remote Application
(RAR) is using a following sequence:

Reset
Reset

LP11 STOP
DO+ ———-
Do- ——
Escape Mode "‘ ‘
Entry |‘ - 1
LP11 LP10 LPOO LPO1LRQO
Time
Remote Application Reset (RAR)
| RARMode | S -
| N T I\
g1 1 0..0 ©o 1T o | |
Time

Escape Mode
Leave and
LP11 STOP

LPOO P10 LPY
Time

Figure 5-16: DSI Data Lane DO RAR sequence

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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Tearing Effect (TEE)

The driver IC can inform to the HOST when a tearing effect event (New V-synch) has been
happen on the driver IC by Tearing Effect (TEE). The Tearing Effect (TEE).is using a

following sequence:

LP11 STOP

Escape Mode
Entry

gl

T 1
LP11 LP10 LPOO LPO1 LROO

Escape Mode
Leave and

LP11 STOP

Time

Tearing Effect Trigger (TEE)

~ Al ﬂ n
KA I WY [ S I\
0 vl 0 A a1 0 1 | |
Time

LP10
Time

LPQOO LPU

Figure 5-17: DSI Data Lane DO TEE sequence

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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Acknowledge (ACK)
The driver IC can inform to the HOST when an error has not recognized on it by

Acknowledge (ACK). The Acknowledge (ACK) is using a following sequence:

LP11 STOP

Escape Mode
Entry

LP11 LP10 LP0OO LPO1 LRQOO
Time

_ A

Escape Mode

Leave and

LP11 STOP

LPOO _LP10. LRPU
Time
Figure 5-18: DSI Data Lane DO ACK sequence
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High Speed Data Transmission
The driver IC is entering High-Speed Data Transmission when Clock lanes DSI-CLK+/- have

already been entered in the High-Speed Clock Mode by the HOST. Data lanes. of.the driver
IC are entering (TSOT) in the High-Speed Data Transmission (HSDT) as below figure.

Preparation from Low Power Mode to High Speed Mode (Tsot)

CLK+ === a
CLK-

DO+ —-—---

o — i i ;
: H /] '
{ o 4 ©” S0

LP11 LPO1 LP0O

Time

Figure 5-19: DSI Data Lane Entering High Speed Data-‘Transmission

Leaving High Speed Data Transmission
The driver IC is leaving the High=Speed Data. Transmission (TEOT of HSDT) when Clock
lanes DSI-CLK+/- are in'the High-Speed Clock Mode by the HOST and it is kept until data
lanes are in LP-11 mode:Data lanes of the driver IC are leaving from the High-Speed Data
Transmission (TEOT of HSDT) as follows

Teor

L Lpr
HSDT TheTraAL 4

HS-0 or HS-1

NOTE:
If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0

Figure 5-20: DSI Data Lane Entering High Speed Data Transmission
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Bus Turnaround (BTA)
The HOST or driver IC, which is controlling DSI-D0+/- Data Lanes, can start a bus turnaround

procedure when it wants information from a receiver, which can be the HOST or.driver IC.
The HOST or driver IC is using the same sequence when this bus turnaround_procedure is
used. This sequence is described for reference purposes, when the HOST .wants to do the
bus turnaround procedure to the driver IC, as below.

HOST Control Data Lanes Driver IC Control Data Lanes_ .
Turn around request LP-Reguest i
: : i Drive : ; : :
et i Overlap : N\ Ak e {
] v : H i : :
: i \ il
{ ] - S |
{LP11 1P10: LPO(}f LP10 LPOOE LPO0 iL 00§ LP10 /i “LP11

Time

Figure 5-21: DSI.Bus Turn Around Procedure
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5.2.2 DSI Packet Level Communication
The DSI protocol permits multiple packets which is useful for events suchas peripheral
initialization, where many registers may be loaded separate write commands-at system
startup. Below figure illustrates multiple HS Transmission packets.

@a@@@a@@@ |

LPS: Low power state
SOT: Start of Transmission
SP: Short Packet
LP: Long Packet
EOT: End of Transmission
Figure 5-22: DSIrmultiple HS transmission packets

The packet includes two types which-are Long packet and short packet. The first byte of the
packet, the Data Identifier.(DI), includes information specifying the length of the packet.
Command Mode systems<send commands and an associated set of parameters, with the
number of parameters depending-on the command type.
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5.2.2.1 General Packet Structure

Short packets

Specify the payload length using the Data Type field and are from two to-nine bytes in length.
Short packet is used for most Command Mode commands and ‘associated parameters.
Where short packets format include an 8-bit Data ID followed by zero to-seven bytes and an
8-bit ECC. Below figure shows the structure of the Short packet.

LPS | SoT EoT | LPS

Data ID
Data O
Data 1
ECC

“ v
R
Packet Header (PH)

SOT: Start of Transmission

DI(Data ID): 8-bit Contain Virtual Channel‘ldentifier and Data Type.
Data 0 and Data 1: Packet Data (8+8bit)

ECC(Error Correction Code): The Error.Correction. Code allows single-bit errors to be corrected and
2-bit errors to be detected in the Packet' Header.

Figure 5-23: Structure of the short packet

Long packets

Specify the payload length using’atwo-byte Word Count field and then the payload maybe
from O to 65,541 bytes in length. Long.packets permit transmission of large blocks of pixel or
other data. Below figure shows the structure of the Long packet. Long Packet Header
composed of.three elements: an 8-bit Data Identifier, a 16-bit Word Count, and 8-bit ECC.
The Packet Footer has one element, a 16-bit checksum. Long packets can be from 6 to
65,541 bytes in length. Where 65,541 bytes = (216-1) + 4 bytes PH + 2 bytes PF

= = 2
LPs [soT| €| 52 [S| %R = 3| &3 [EoT|LPs
a o~ al|o Tl o | T C
= _|a]o O
Packet Packet Data Packet
Header (Payload) Footer
(PH) (PF)

DI (Data ID): Contain Virtual Channel Identifier and Data Type.
WC (Word Count): 8+8 bits The receiver use WC to define packet end.

ECC (Error Correction Code): The Error Correction Code allows single-bit errors to be corrected and
2-bit errors to be detected in the Packet Header.

PF(Packet Footer): Mean 16-bit Checksum.
Figure 5-24: Structure of the long packet
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According to packet form, basic elements include DI and ECC. Figure 4.44 the shows format
of Data ID.

DI7 | DI6 D5 | D4 | DI3 | DI2 | DM | DIO
VC (Virtual Channel) DT (Data Type)

DI[7:6] = These two bits identify the data as directed to one of four virtual channels.
DI[5:0]: These six bits specify the Data Type, which specifies the'size, format and, in some cases, the

interpretation of the packet contents.
Figure 5-25: Format of data ID

Virtual Channel (VC)

Virtual Channel (VC) is a part of Data Identification (DI[7...6]) structure and it is used to
address where a packet is wanted to<send.from the HOST. . The FL7707N supports Virtual
Channel only when VC = 00.
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Data Type (DT)

Data Type (DT) is a part of Data Identification (DI[5...0]) structure and it is used.to define a
type of the used data on a packet.

Data type, hex Data type, binary Description packet Size
05h 00 0101 DCS Write, no parameters Short
15h 01 0101 DCS Write, 1 parameter Short
01h 00 0001 Sync Event, V Sync Start Short
11h 01 0001 Sync Event, V. Sync End Short
21h 10 0001 Sync Event, H Sync Start Short
31h 11 0001 Sync-Event,-H Sync End Short
02h 00 0010 Color Mode (CM) Off Command Short
12h 01 0010 Color Mode (CM),On'Command Short
22h 10 0010 Shut Down Peripheral Command Short
32h 11 0010 Turn On Peripheral-Command Short
13h 01 0011 Generic'Short Write, 1 parameter Short
23h 10 0011 Generic. Short Write, 2 parameter Short
14h 010100 Generic Read, 1 parameter Short
29h 101001 Generic Long Write Long
06h 00 0110 DCS READ, no parameters Short
37h 11 0111 Set Maximum Return Packet Size Short
09h 00 1001 Null Packet, no data Long
19h 01 1001 Blanking Packet, no data Long
39h 11 1001 DCS Long Write/write_ LUT Command Packet Long
OEh 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format Long
1Eh 01 1110 Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long
>Eh 10 1110 I';g?;:lty Packed Pixel Stream, 18-bit RGB, 6-6-6 Long
3Eh 11 1110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format Long

XX
X0h and XFh, unspecified XX 2(1)(1):) zllouﬁsopleg?elzd codes are reserved )

Table 5-6: Data Types from Host to the Driver IC

Data type, hex Data type, binary Description packet Size
02h 00 0010 Acknowledge with Error Report Short
21h 01 0001 Generic short READ Response, 1 byte returned Short
22h 01 0010 Generic short READ Response, 2 byte returned Short
1Ah 011010 Generic Read Long Response Long
1Ch 01 1100 DCS Long READ Response Long

Table 5-7: Data Types from the Driver IC to Host
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Error Correction Code (ECC)

Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose-is.to identify an
error or errors on the Packet Header (PH).

Bits (P[7...0]) of the Error Correction Code (ECC) are defined, where the symbol V' is
presenting XOR function, as follows.

*P7=0

*P6=0

« P5=D10"D11D12"D13*D14"D15"D16"D17D18"D19"D214D22"D23

* P4 = D4"D5"D6”D7/D8"D9"D16"D17~D18"D19"D20*D22.D23

* P3 = D1°D2"D3"D7*D8"D9"D13*D14"D15*D192D20"D21D23

« P2 = D0O"D2"D3"D5*D6"D9"D11°D12*D15*D18"D20”D21D22

* P1 = D0D1"D3"D4"D6"D8"D10"D12"D14"D172D20"D212D22"D23

« PO = DO"D1°D2"D4"D5*D7~D10"D112D132D16°D20”D21/D22"D23

PACKET DATA (PD) ON THE LONG PACKET
Packet Data (PD) of the Long Packet is defined after Packet Header (PH) of the Long Packet.
The number of the data bytes. is defined on-chapter “Word Count (WC) on the Long Packet”.

PACKET FOOTER (PF) ON'THE LONG PACKET

Packet Footer (PF).of the Long/Packet-is-defined after the Packet Data (PD) of the Long
Packet. The Packet Footer (PF) is a.checksum value what is calculated from the Packet Data
of the Long Packet .The checksum is using a 16-bit Cyclic Redundancy Check (CRC) value
which is‘generated with a polynomial X'6+X2+X5%+X?,
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5.2.2.2 Detail Format Description

Generic Write, 1 Parameter, Data Type = 01 0011 (13h)
Generic Write, 1 Parameter is always using a Short Packet from the HOST to the driver IC.
The content of 2 payload bytes is “command” and “00h”.

Generic Write, 2 Parameter, Data Type = 10 0011 (23h)
Generic Write, 2 Parameter is always using a Short Packet from-the HOST to the driver IC.
The content of 2 payload bytes is “command” and “parameter”.

Generic Long Write, Data Type =10 1001 (29h)
Generic Long Write is always using a Long Packet from the . HOST to the driver IC. The
content can include Command (No Parameters) or Command with 1.or more parameters.

Generic Read, 1 Parameter, Data Type =01 0100 (14h)

Generic Read, 1 Parameter is always using a Short Packet from the HOST to the driver IC.
The HOST has to define to the driver IC, what is.the maximum size of the return packet. A
command, what is used forthis‘purpose, is “Set-Maximum Return Packet Size”, which Data
Type is 11 0111 and which.is using Short Packet before the HOST can send “Generic Read,
1 Parameter” to.the driver IC.

Display Command Set Write, No Parameter, Data Type = 00 0101 (05h)
Display Command Set (DCS) Write, No Parameter is always using a Short Packet from the
HOST to the driver IC. The content of 2 payload bytes is “command” and “00h”.

Display Command Set Write, 1 Parameter, Data Type = 01 0101 (15h)
Display Command Set (DCS) Write, 1 Parameter is always using a Short Packet from the
HOST to the driver IC. The content of 2 payload bytes is “command” and “parameter”.

Display Command Set Long Write, Data Type = 11 1001 (39h)

Display Command Set (DCS) Long Write is always using a Long Packet from the HOST to
the driver IC. The content can include Command (No Parameters) or Command with 1 or
more parameters.

Display Command Set (DCS) Read, No Parameter, Data Type = 00 0110 (06h)

Display Command Set (DCS) Read, No Parameter is always using a Short Packet, from the
HOST to the driver IC. The HOST has to define to the driver IC, what is the maximum size of
the return packet. A command, what is used for this purpose, is “Set Maximum Return Packet
Size”, which Data Type is 11 0111 and which is using Short Packet before the HOST can
send “Display Command Set (DCS) Read, No Parameter” to the driver IC.
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Null Packet, No Data , Data Type = 00 1001 (09h)
Null Packet, No Data is always using a Long Packet, what is defined on Data Type from the

HOST to the driver IC. The purpose of this command is keeping data lanes in‘the high speed
mode, if it is needed. The driver IC is ignored Packet Data what the HOSTis sending.

Set Maximum Return Packet Size, Data Type =11 0011 (37h)

Set Maximum Return Packet Size is always using a Long Packet, what is defined on Data
Type from the HOST to the driver IC. The purpose of this command-is specifies the maximum
size of the payload in a Long packet transmitted from peripheral back to the host processor.

Sync Event (H Start, H End, V Start, V End), Data Type = XX 0001 (0xX1)

Sync Events are Short packets and, therefore, can time-accurately represent events like the
start and end of sync pulses. As “start” and “end”.are separate-and-distinct events, the length
of sync pulses, as well as position relative to active pixel data;. The Sync Events are defined
as follows:

» Data Type = 00 0001 (01h) V Sync Start

* Data Type = 01 0001 (11h) V-Sync End

» Data Type = 10 0001 (21h) H Sync'Start

» Data Type = 11 00014(31h) H.Sync End

Color Mode On"'Command, and, Data Type = 01 0010 (12h)
Color Mode On is’a Short packet command that switches a Video Mode driver IC to 8-colors
mode for power saving.

Color Mode Off Command, Data Type = 00 0010 (02h)
Color Mode Off is a Short packet command that returns a Video Mode driver IC from 8-colors
mode to normal display operation.

Shutdown Peripheral Command, Data Type = 10 0010 (22h)

Shutdown Peripheral command is a Short packet command that turns off the display in a
Video Mode driver IC for power saving. Note the interface shall remain powered in order to
receive the turn-on, or wake-up command.

Turn On Peripheral Command, Data Type = 11 0010 (32h)
Turn On Peripheral command is Short packet command that turns on the display in a Video
Mode driver IC for normal display operation.
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Blanking Packet (Long), Data Type = 01 1001 (19h)
A Blanking packet is used to convey blanking timing information in a Long packet..Normally,
the packet represents a period between active scan lines of a Video Mode display, where
traditional display timing is provided from the host processor to the driverC.

Packed Pixel Stream, 16-bit Format, Long packet, Data Type =00 1110 (OEh)

Packed Pixel Stream 16-Bit Format is a Long packet used to'transmit image data formatted
as 16-bit pixels to a Video Mode driver IC. Pixel format is five bits red, six bits green, five bits
blue, in that order. Note that the “Green” component is'split across two bytes. Within a color
component, the LSB is sent first, the MSB last.

1byte [ 2bytes 1 byte 1 byte 1 byte

1 bytg J byte,
DO D700 Dt

5b

Pixel 1

\
\

\

Word Count

Virtual Channel
Data Type

ECC

5b

Pixel 1

A

|
I
\ |
|
|
|

1 byt_e_ 1 byte 2 bytes

5

b

Pixel n

Checksum

>
L

PH (Packet Header)

Variable Payload data

Figure 5-26: 16-bit RGB Color Format, Long packet
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Packed Pixel Stream, 18-bit Format, Long packet, Data type = 01 1110 (1Eh)
Packed Pixel Stream 18-Bit Format is a Long packet used to transmit image data formatted

as 18-bit pixels to a Video Mode driver IC. Pixel format is six bits red, six bits green, six bits
blue, in that order.

1 byte'] byte
DO_D7 Do D7
R R

6b

Pixel 1

byte 2 bytes 1 byte /1 byte 1 byte, 1byted bytg ] byte ] byte, ] byte 1 bytg ] byte

—_

Word Count] ECC

Virtual Channel
Data Type

PH (Packet Header) Variable Payload Data (First 4 pixels packed at 9 bytes)
Jbytg] byte 1 byte, ] byte ] byte ] bytg, 2 bytes

Checksum

Pixel n-1 Pixel n

Variable Payload Data (First 4 pixels packed at 9 bytes) "PF (Packet Footer)
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Pixel Stream, 18-bit Format in Three Bytes, Long packet, Data Type =101110 (2Eh)
Packed Pixel Stream 18-Bit Format is a Long packet used to transmit image data formatted
as 18-bit pixels to a Video Mode driver IC. Each R, G, or B color component-is-six bits but is
shifted to the upper bits of the byte, such that the valid pixel bits occupy bits [7:2] of each byte.
Bits [1:0] of each payload byte representing active pixels are ignored.

1 bytg 1 bytg [ byte

DO D7 DO D7D0 D7
RO R5

6b

Pixel 1

\
_lbyte,  2bytes _1byte \bytq]byte 1 byt

Word Count| ECC Checksum

Virtual Channel
Data Type

_Pixel 1 -——=- I_3ixel n

»

PH (Packet Header) Variable Payload Data PF (Packet Foo:cer)

r 3
\ 4
A
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Packed Pixel Stream, 24-bit Format, Long packet, Data Type =11 1110 (3Eh)
Packed Pixel Stream 24-Bit Format is a Long packet used to transmit image data formatted

as 18-bit pixels to a Video Mode driver IC. Pixel format is eight bits red, eight bits green, eight
bits blue, in that order.

1 bytg ] bytg ] bytg

DO D7D0 D7D0 D7
RO R7GO G7B0 B/

8b

Pixel 1

\ I
\ ]
\ |
\ ]
I

)

1 byte 2 bytes 1 byte \\1 bytg } byt ] bytg libytg ] bytg ] byt 2 bytes

8b -———=1 8b

Word Count Checksum

Virtual Channel
Data Type

Pixel 1 -———- Pixel n

re >

PH (Packet-Header) Variable payload Data PF (Packet Footér)

A
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Acknowledge with Error Report, Data Type = 00 0010(02h)

“Acknowledge with Error Report” is always using a Short Packet, from the driver IC to the
HOST. The Packet Data can include bits, which are defining the current error, when a
corresponding bit is set to ‘1’, as they are defined on the following table.

o
L

Description

SoT Error

SoT Sync Error

EoT Sync Error

Escape Mode Entry Command Error
Low-Power Transmit Sync Error

HS Receive Timeout Error

Reserved

Reserved

ECC Error, single-bit (detected and corrected)
ECC Error, multi-bit(detected, not corrected)
Checksum Error (long packet only)

DSI Data Type Not-Recognized

DSI VC ID Invalid

Reserved

Reserved

Reserved

alnleIRIZalo|xo|N|o ol winv|a|o

These errors of the previous” packets/ can\check “Read Display Signal Mode (OEh)” and
“Read Number of the Errors on DSI (05h)*-ecommands. The bit DO of the “Read Display Signal
Mode (OEh)” command has been setto./1’ if a received packet includes an error.

The number ofthe.packets, which are including an ECC or CRC error, are calculated on the
RDNUMED register, which can read “Read Number of the Errors on DSI (05h)” command.

DCS Read Long Response, Data Type = 01 1100(1Ch)

DCS Read Long Response is always using a Long Packet, from the driver IC to the Host.
“DCS Read Long Response” is used when the driver IC wants to response a DCS Read
command, which the Host has sent to the driver IC.

DCS Read Short Response, 1 Byte Returned, Data Type =10 0001(21h)

DCS Read Short Response, 1 Byte Returned is always using a Short Packet from the driver
IC to the Host. “DCS Read Short Response, 1 Byte Returned” is used when the driver IC
wants to response a DCS Read command, which the Host has sent to the driver IC.

DCS Read Short Response, 2 Bytes Returned, Data Type =10 0010(22h)

DCS Read Short Response, 2 Bytes Returned is always using a Short Packet from the driver
IC to the Host. “DCS Read Short Response, 2 Bytes Returned” is used when the driver IC
wants to response a DCS Read command, which the Host has sent to the driver IC.
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Generic Read Long Response, Data Type = 01 1010(1Ah)

Generic Read Long Response is always using a Long Packet from the driver IC-to the HOST.
“Generic Read Long Response” is used when the driver IC wants to.response'a Generic
Read command.

Generic Read Short Response, 1 Byte Returned, Data Type ='010001(11h)

Generic Read Short Response, 1 Byte Returned is always using-a Short Packet from the
driver IC to the HOST. “Generic Read Short Response, 1 Byte Returned” is used when the
driver IC wants to response a Generic Read command;. which the HOST has sent to the
driver IC.

Generic Read Short Response, 2 Bytes Returned, Data Type =01 0010(12h)

Generic Read Short Response, 2 Bytes'Returned is always using a Short Packet from the
driver IC to the HOST. “Generic Read-Short'‘Response; 2 Bytes Returned” is used when the
driver IC wants to response a_Generic-Read command, which the HOST has sent to the
driver IC.
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5.3 Inversion
The FL7707N can support the column, 1-dot, 1+2-dot, 2-dot, 3-dot, 4-dot and 8-dot inversion
of liquid crystal. These inversions can provide a solution for improving>display. quality. In
determining the inversion drive for the inversion cycle, check the quality of display on the
liquid crystal panel.
The FL7707N also can support the ZigZag inversion. Eight kinds ©f ZigZag inversion can be
selected by software setting. These kinds are as below figure:

ZigZag Type A ZigZag Type B
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Figure 5-27: Source channels of ZigZag inversion mode
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5.4 Gamma Function

The FL7707N offers two kinds of Gamma adjustment ways to cometo accord with LC
characteristic, one kind is through Source Driver directly, another one is-adjusted by the
digital gamma correction. The adjustment of digital gamma is selected by-internal register

DGC_EN bit.

Digital Gamma Correction

x
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@
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3 R,G,B
| Gary-scale of R 4 Gamma

8 correction
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8
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Dithering
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Figure 5-28: Gamma adjustments different of source driver with digital gamma correction
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5.4.1 Gamma Characteristic Correction Function

The FL7707N incorporates gamma adjustment function for the 16.7m-color display. Gamma
adjustment operation is implemented by deciding the 17 grayscale levels. firstly-in gamma
adjustment control registers to match the LCD panel. These registers are-available both for
positive polarities and negative polarities.

The block consists of two gamma resister streams one is for positive-polarity and the other is
for negative polarity, each one including 17 gamma reference voltages. VgP/N (0, 4, 8, 12, 28,
52, 76, 100, 131, 155, 179, 203, 227, 273, 247, 251, 255).

Amplitude Adjustment register Center adjustment register| Micro adjustment register
2 2 3 73 3 3333331313
5 3 3 23 2 22222323
Z Z Z Zz z zz z
VSRR, {5 6 6 "1 5 551554/ 5A5/ 545
VSNR Il> » VO VO
20R]
64to1 || —'> >V VV4
selector
_l> Y V8
32to1
selector v3 W12
64101 48R/1R| F
selector| | Nl
32to1
selector v7 vvag
88to 1 .
selector _'l> [ = v13 W52
32to1
6dto1] | selector V19 VV76
selector
I
Jwl V25 V100
[ —
410R/2R 223R/3R 32tot
selector Va2 13t
N
32to1
selector vas V155
[ —
64t01 —
] 32to1
lect
selector selector vaa vv179
saeale‘gtlr—|> > V50 V203
[ EE—
ks V56 vv227
6401 | |
selector 48R/1R ¥
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Amplitude Adjustment register
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5.4.2 Gray Voltage Generator for Digital Gamma Correction

The FL7707N digital gamma correction can reach the independent GAMMA curve of RGB.
The FL7707N utilizes DGC_LUT (Digital Gamma Correction Look Up Table) to change input
data from 8-bit into 10-bit and sends 10-bit data to Dithering circuit,. and then drive Source
Driver via Dithering circuit. The following of the block diagram of the funection.

x x©
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Figure 5-29: Block diagram of digital gamma correction
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There are 99 bytes DGC LUT to set R, G, B gamma independently. When DGCEN=1, R, G,
B gamma will mapping VO, V8, V16, ...., V240, V248, V255 voltage to the LUT register setting
gray level voltage.

CDh DGC R
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
1st X X X X x | DITHEN D'T*}—OP DGC EN| 00
ond DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU |DGC-.LU | DGC_LU | DGC_LU 80
T_RO00O T_RO00 T_RO0 T_RO0 T_RO00O T-R00 T_RO0 T_RO00O
3rd DGC_LU [DGC_LU | DGC_LU | DGC_LU | DGG/LU{DGC LU | DGC_LU.| DGC_LU 80
T_RO1 T_RO1 T _RO1 T _RO1 T_RO01 T_RO1 T<RO1 T_RO1
33rd DGC_LU | DGC_LU | DGC_LU | DGC_LU |'DGC/LU | DGC_LU-| DGC-LU | DGC_LU 80
T R31 T R31 T R31 T R31 T R31 T R31 T R31 T _R31
34th DGC_LU | DGC_LU | DGC_LU ['DGC_LU | DGC_LU|| DGC_LU|.-DGC_LU | DGC_LU 80
T R32 T R32 T R32 T.R32 T R32 T _R32 T R32 T R32
CEh DGC_G
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
st DGC_LU | DGC.LU | DGC_LU | DGC-LUY| DGC-LU | DGC_LU | DGC_LU | DGC_LU 80
T_G00 T.G00 T~ G00 T_G00 TG00 T_G00 T_G00 T_G00
ond DGC_LU [[DGC LU |\DGC_LU | DGC_LU {.DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T_GO01 T._GO01 T _GO01 T-G01 T_GO01 T_GO01 T _GO01 T_GO01
39rd DGC LU DGC LU | DGC.LU | DGC LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T.G31 T_G31 T _G31 T_G31 T _G31 T _G31 T G31 T _G31
33th DGC.LU|DGC_LU | DGC_LU/[DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T.G32 T G32 T G32 T G32 T G32 T G32 T G32 T G32
CFh DGC B
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
st DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T_B00 T_B00 T _B0O T _B0O T_B00 T_B00 T _B00 T_B00
ond DGC_LU | DGC_LU [ DGC_LU | DGC_LU [ DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T_BO1 T_B0O1 T _BO1 T _BO1 T_B0O1 T_B0O1 T _BO1 T_BO1
39rd DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T B31 T B31 T B31 T B31 T B31 T B31 T B31 T B31
33th DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T B32 T B32 T B32 T B32 T B32 T B32 T B32 T B32
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5.5 Sleep Out - command and Self-diagnostic Functions of the display module

5.5.1 Register Loading Detection

Sleep Out-command (11h) is a trigger for an internal function of the display module, which
indicates, if the display module loading function of factory default values-from OTP (or similar
device) to registers of the display controller is working properly. There are compared factory
values of the OTP and register values of the display controller by the display controller. If
those both values (OTP and register values) are same, there is inverted (=increased by 1) a
bit, which is defined in command “Read Display Self-Diagnostic Result (OFh)” (=RDDSDR)
(The used bit of this command is D7). If those bothvalues are not'same, this bit (D7) is not

inverted (=increased by 1).

The flow chart for this internal function‘is following:

Power on sequence
HW reset
SW reset

'

RDDSDR's D7=0

Sleep In (10h)
- Sleep Out Sleep In
Mode Mode
Sleep Out (11h)

’

values

Loads and Compares OTP and register

y

l

Are OTP and register
values the same

D7 inverted

Figure 5-30: Sleep out flow chart—-command and self-diagnostic functions

This information contained herein is the exclusive property of Forcelead and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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5.5.2 Functionality Detection

Sleep Out-command (11h) 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 is comparing, if the display module still meets functionality requirements
(e.g. booster voltage levels, timings, etc.). If functionality requirement is met, 1 bit will be
inverted (=increased by 1), which is defined in command “Read Display Self- Diagnostic
Result (OFh)” (=RDDSDR) (The used bit of this command is-D6). If functionality requirement
is not the same, this bit (D6) is not inverted (=increased by 1). The flow chart for this internal
function is shown as below.

Sleep In (10h)

'

 J

Sleep Out
Mode

Sleep In
Mode

A

Power on sequence
HW reset
SW reset

h J

Sleep Out (11h)

Y

Checks timings, voltage levels and other

functionalities

/

Is functionality

requirement meet ?

D6 inverted

RDDSDR's D6=0

Figure 5-31: Sleep out flow chart internal function detection

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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5.6 Power on/off Sequence

Power source IOVCC, VCI can be applied and powered down in any order. IOVCC, VCI can

be powered down in any order.

During power off, if LCD is in the Sleep Out mode, IOVCC, VVCl"must be powered down

minimum 120msec after NRESET has been released.

During power off, if LCD is in the Sleep In mode, IOVCC, VCI can be powered down

minimum Omsec after NRESET has been released:

NCS can be applied at any timing or can be permanently grounded. NRESET has priority

over NCS.
Power On:Sequence Power Off Sequence
Pawer Supply on Normal Display
v Hardware-Reset Display off Command
5ms or (28h)
more
A\ Sleep Out Command
¥ (11h) Sleep In Command
120ms 6[.- ........... \l/ (10h)
more 2 frames
Display on Command or more
(29h) A Power Supply off
Normal Display

Figure 5-32: The power supply ON/OFF setting for Display ON/OFF and Sleep In/out

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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5.6.1 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 VDD1, VDD2 and VDD3 have been applied- otherwise correct
functionality is not guaranteed. There is no timing restriction upon this hardware reset.

tRPW= +/- no limit

Time when the latter signal rises up to 90% of its typical value. Ex. When VCI comes latter.

Time when the former signal falls down-to 90% of its typical value. Ex. When VCl falls =~ |—
earilier. This time is defined at.the cross point of 90% of 2.5V/2.75V. Not 90% of 2.3V.

tRPWICS=+/- no limit tFPWICS= +/- no limif

S This time is defined at the cross point of 90%.0f2.5V/2.75V. Not 90% of 2.3V. —

tFPW= +/- no limit

N

tRPWIRES= + no limit
<l

- i i
i tFPWIRES1= min 120ms

< ..........
VDD1
VDD2
VDD3
CSX H.or L
RESX

(Power down in sleep out mode)

tRPWIRES= + no limit

RESX

(Power down in sleep in mode)

tFPWIRES2= min Ons
-

tFPWIRES1 is applied to NRESET falling in the Sleep Out
Mode

tFPWIRES?2 is applied to NRESET falling in the Sleep In
Mode

Figure 5-33: Case 1: RESX line is held high or unstable by host at power on

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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5.6.2 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, thenthe ' RESX must be

held low for minimum 10usec after both VDD1, VDD2 and VDD3 have been-applied.
tRPW= +/- no limit tFRWE +/- no limit

< » < »
% L | -

IOvCC
e -

VCI

_ @— Time when the latter signal rises up,to 90% of its typical value —

Time when the former signal falls'down to 90% of its Typical |
value

tRPWNCS= +- no limit GFVNCS= +F- no limi

NCS HorL >< ><

HFPWNRES1= min12fms
tRPWNRES= min10us I >

A
\ 4

NRESET

( Power down.in
Sleep Out mode)

tRPWNRES= mimQOus

NRESET N > N

tFPWNRES 2 = minQn§
(Power down in >

SleepIn‘'mode)

tFPWNREST1 is applied to NREST falling in the Sleep Out Mode
tFPWNRES?2 is applied to NREST falling in the Sleep In Mode

Note: Unless otherwise specified timings herein show cross point at 50% of signal/power level

Figure 5-34: Case 2: RESX line is held low by host at power on
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5.7 Power Levels Definition

Power on sequence

HW reset
SW reset
NORON SLPIN A NORON
> Sleep out > Sleep in <
Normal display mode on Normal display mode on
PTLON Idle mode off @ SLPOUT Idle mode off PTLON
A /
IDMON IDMOFF IDMON IDMOFF
) J SLPIN 4
> Sleep out Lot Sleep in <
Normal display mode on Normal display mode on
Idle mode on g SLPOUT Idle mode on
SLPIN
> Sleep out > Sleep in <
Partial mode on Partial mode on
Idle mode off g SLPOUT Idle mode off
A A
IDMON IDMOFF IDMON IDMOFF
PTLON 4 SLPIN 4 PTLON
> Sleep out > Sleep in <
Partial mode on Partial mode on
NORON Idle mode on -« SLPOUT Idle mode on NORON
Sleep out Sleep in
Figure 5-35: Power flow chart for different power modes
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5.8 Reset function
5.8.1 Standard Command Default Value
ltem Register After Power On After;lardware After Software
eset Reset
RDNUMPE 05h 00h 00h 00h
RDDPM 0Ah 08h 08h 08h
RDDMADCTR 0Bh 00h 00h No Change
RDDCOLMOD 0Ch 70h 70h No Change
RDDIM 0Dh 00h 00h 00h
RDDSM OEh 00h 00h 00h
RDDSDR OFh 00h 00h 00h
Sleep In/Out 10h/ 11h In In In
Display On/Off 29h/ 28h Off off Off
Display mode (normal/partial) 13h/ 12h Normal Normal Normal
Display Inversion On/Off 21h/ 20h Off Off Off
All pixel On/Off 23/ 22h Off Off Off
Display Idle Mode On/Off 39/ 38h Off Off Off
Gamma setting 26H GCO GCO0 GCO
Memory Data Access Control
(MY/Mr)}(l/RGB) 36H 0/0/0/0/Q 0/0/0/0/0 No Change
Interface Pixel Color Format 3AH 70h 70h No Change
Display Brightness 51h/’52h 00h 00h 00h
CTRL Display 53h/ 54h 00h 00h 00h
CABC Control 55h/ 56h 00h 00h 00h
D1 DAH NO OTP 38h 38h 38h
OTPed OTP Value OTP Value OTP Value
NO OTP 21h 21h 21h
D2 DBH OTPed OTP Value OTP Value OTP Value
NO OTP 1Fh 1Fh 1Fh
D3 DCH OTPed OTP Value OTP Value OTP Value
Table 5-8: Standard Command Default Value
56/ 199
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5.8.2 Input Pins
Input pins After Power On | After Hardware Reset | After Software Reset

RESX Input valid Input valid Input valid
:2:82::88E Input valid Input valid Inputvalid
:2:82::81E Input valid Input valid Input valid
:2:82::B§E Input valid Input valid Input valid
:S:gg::BgZ Input valid Input valid Input valid
Hi—gi{—gﬁ Input valid Input valid Input valid

Table 5-9: Characteristics of Input Pins

5.8.3 Output or Bi-directional Pins

Output or Bi-directional pins | After Power On | After Hardware Reset | After Software Reset
Source Output VSSA VSSA VSSA
Bg::ggﬁ High-Z (Inactive) | ~High-Z (Inactive) High-Z (Inactive)
CGOUTL1~22 VSSA VSSA VSSA
CGOUTR1=~22 VSSA VSSA VSSA
Table 5-10: Characteristics of Output or Bi-direction Pins

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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5.9 OTP Sequence

5.9.1 OTP Sequence

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.

Sleep Out and Display On

;

Write OTP Data to The
Related Register

i Wait lus

Display Off
Set command 0x28

Wait lus

Set OTP_KEY[7:0]=8h5A

OTP Program Enable

Waitlus
v

Set OTP Address
Set OTP_MASK][7:0]
Set OTP_INDEX]8:0]

Wait lus

Set OTP_PROG=1

Wait 10ms/byte

Program other OTP
index

OTP Program Disable
Set OTP_KEY[7:0]=8hFF

Power Off
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5.9.2 OTP Standard Programming Table

Programming Index D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO Storage Index

(Hex) (Hex)
ID1_1[7:0] 01

ID2_1[7:0] 02

ID3 1[7:0] 03

ID1_2[7:0] 04

ID2_2[7:0] 05

01 ID3 2[7:0] 06
ID1_3[7:0] 07

ID2_3[7:0] 08

ID3_3[7:0] 09

ID1_4[7:0] 0A

ID2_4[7:0] 0B

ID3-4[7:0] 0C

VCOM. F1[7:0] 0D

VCOM B1{7:0] OE

VCOM-F2[7:0] OF

oD VCOM_B2[7:0] 10
VCOM_F3[7:0] 11

VCOM_B3[7:0] 12

VCOM_F4[7:0] 13

VCOM-.B4[7:0] 14

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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5.10 CABC

This driver IC provides a dynamic backlight control function a
adaptive brightness control) to reduce the power consumptio
source. There are two module architectures for CABC operation

Architecture |

LED
Driver

LED
Driver

LED Backlight

Figure 5-36: Two kinds of CABC Architecture
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The driver IC will refer the gray scale content of display image to output a PWM waveform to
LED driver for backlight brightness control. The PWM frequency can be. 'adjusted by
PWM_DIV parameters and the calculating equation as below:

36MHz / (2/\PWMDIV[2:0])

Fpwm_out =
(PWM_PERIODI7:0]+1)x255

The figure in the following is the basic timing diagram which is-applied FL7707N to control
LED driver.

i Period

PWM_OUT

— L——-. OFF

Display Backlight Dimming Control

A dimming function is used when changing from brightness’level to another. This dimming
function curve is the same in increment and decrement directions. Dimming function can be
enabled and disabled by software register.-The basic idea is described below.

Brightness Brightness

1 _/

>Time >Time
Without Dimming With Dimming
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6. Command Description

6.1 Command Table
Standard Command
(Hex) | Operation code| RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do Function ':’(f_lf:;')“
00h NOP W 0 0 0 0 0 0 0 0. . |No Operation -
01h SWRESET W 0 0 0 0 0 0 (0] 1. “|Software Reset -
0 0 0 0 0 1 Q 0 [Read Display ID -
ID1[7:0] ID1 38h
04h RDDIDIF R 1D2[7:0] ID2 21h
1D3[7:0] ID3 1Fh
Read display )
0Ah RDDPM R |0 O O] ot o T 2 Jpowermode
D7 D6 D5 D4 D3 D2 0 0 - 08h
Read display )
oBh | RoomapcTL | R | O | O | oo T 0 AT Y T maDcTL
D7 D6 D5 D4 D3 D2 0 0 - 00h
Read display pixel )
0Ch RDDCOLMOD R 0 9 R 0 ! ! format
- D6 D5 D4 - - - - - 70h
Read display image )
0Dh RDDIM R | A O 0 | O O T mode
D7 D6 D5 0 0 D2 D1 DO - 00h
Read display signal )
OEh RDDSM RO O O RO T T 0 dhode
D7 D6 0 0 0 0 0 DO - 00h
Read display )
OFh RDDSDR R 0 h b 0 ! ! ! self-diagnostic result
D7 D6 0 0 0 0 0 DO - 00h
10h SLPIN W 0 0 (0] 1 0 0 0 0 [SleepIn -
11h SLPOUT W 0 0 0 1 0 0 0 1 |Sleep Out -
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(Hex) |Operation code| RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do Function D(ﬁlf:;')“
13h NORON wlo|o]| ol 1|0 o] 1| 1 |NomalDisplay ;

mode
20h INVOFF W 0 0 1 0 0 0 0 0 |Display.inversion off -
21h INVON W 0 0 1 0 0 0 0 1 __[Display. inversion on -
22h ALLPOFF W | 0] o 1 0 1l 0 0| 1 0 |Allpixel off -
23h ALLPON W | 0 | 0 1 0 1l 0 0| 1 17 |Allpixel.on }
28h DISPOFF W | 0] o 1 0 | 1 0 | 0 [0 |Displayoff -
29h DISPON W | 0 | 0 1 0 | 1 0 | 0 | 1 |Displayon }
0 0 1 1 0 1 1 0. |Memory Access -
36h MADCTL W MY | MX X X RGB X X x~ |Control 00h
38h IDMOFF W | 0] o 1 1 1 0 |..0. |..0 |idle mode off -
39h IDMON W | 0 | 0 1 1 1 0 .| 0.1 1 |idle mode on }
0 | 1 0 1 0 | 0. 0 | 1 -
DBVI|DBVI | DBVI[ | DBV |DBVI|DBVI [DBVI | DBVL}. '\ oon
5th | WRDISBV w |7 [ 8 | 5 | M8 Rl (11| [0 g{gﬁﬁ:ﬂf};lue
DBV2 [DBV2 | DBV2[ | DBV2 | DBV2|DBV2 [DBV2 | DBV oh
[7] [6] 5] [4] [3] [2] 1] [0]
0 | 1 0 7 0 | 0] 1 0 -
DBVI |DBVI | DBVi[ |DBVI| DBV1|DBV1 | DBVI|[DBVI , oon
52h | RDRDISBV | R | (71 | 6] [ .5k [\141/] (31 | 201 | [0] Eﬁgﬁt:éss‘ii’glue
DBV2 [DBV2 | DBV2[|DBV2 | DBV2|DBV2 [DBV2 | DBV2 oon
[7] [6] 5] (4] [3] [2] 1] [0]
0 |1 0 1 0 .0 1 1 . . }
53 | WRCTRLD | W [—=—t—~pem— == —(Write CTRL display o=
0. | 1 0 1 0.1 1 0 | 0 ) ;
54h RDCTRLD R T Tserm T o5 BT |Read CTRL display —55r
0D 1 0 1 0 | 1 0 | 1 . ;
55h WRCABC W ~ T o Tcg]"rite CABC mode o
56h RDCABC R 21 { 1 0 L 1 ! 0 Read CABC mod -
x | x X x | x | x | c1] co[™ mode 00h
0 | 1 0 1 1 1 1 0 }
CMB1|CMB1|CMBA[ |CMB1|CMB1|CMB1|CMB1|CMBA],, .
5Eh | WRCABCMB | W |71 6] 5] 4 ¢ 2 1 o Yﬁ;ﬁgi‘;ghmess 00h
CMB2|CMB2|CMB2[ |CMB2|CMB2|CMB2|CMB2|CMB2 oon
[71__|[6] |5] [4] 381 (21 [[11 0]
0 | 1 0 1 1 1 1 1 }
CMB1|CMB1|CMB1[ |CMB1|CMB1|CMB1|CMB1|CMB1
5Fh | RDCABCMB | R |71 6] 5] 41 1Bl 21 1] o] E?r?‘igﬁgnAwi(r:ightness 00h
CMB2|CMB2|CMB2[ |CMB2|CMB2|CMB2|CMB2|CMB2 oon
[71__|[6] |5] [4] 381 (2] [[11 0]
0 | 1 0 1 0 | 1 1 0_|Read ABC -
68h RDABCSDR R D7 | D6 X X X X X x |Self-diagnostic result| 00h
0 1 1 1] 0] 0] 0 | 0 |ReadBlack/White -
70 RDBWLB R TBixt [ Bkx0 | Bky1 |Bky0| Wx1 | Wx0 | Wy1 | Wy |Low Bits -
0 1 1 1100 o0 1 -
& RDBkx R I'Bix9 | Bkx8 |Bikx7 |Bkx6 |Bkx6 |Blxd |BRx3 Bl |32 BKx -
0 1 1 110 0 1 0 -
2 RDBky R IBkyd [ Bky8 | Bky7 |Bky6 | Bky5 | Biy4 | Bky3 | Bky2 | c2d BKY -
0 1 1 110 0 1 1 -
3 RDWx R [TWx9 [Wx8 | Wx7 [ Wx6 | Wxb | Wxd | Wi | Wxz | re2d Wx -
0 1 1 1] 0 1 0 | o }
74 RDWy R TWya [WyB | Wy7 [ WyB | Wy5 | Wya | Wy3 | Wy2 | 3624 WY -
0 1 1 1 0 1 0 1 |Read Red/Green -
5 RDRGLB R TRxT [ Rx0 | Ryl | Rx0 | Gx1 | Gx0 | Gyl | Gy0 |Low Bits -
0 1 1 1] 0 1 1 0 }
76 RDRx R TRx0 [Rx8 | Rx7 | Rx6 | Rx5 | Rd | Rx3 | Rx2 | e2d Rx -
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(Hex) | Operationcode |RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function ':’(f_lf:)‘(‘)“
0 1 1 1 0 1 1 1 -
7 RDRy R 'Ryo [Ry8 | Ry7 | Ry6 | Ry5 | Ry | Ry3 | Ry2 |Re3dRy -
0 1 1 1 1 0 0 0 -
8 RDGx R I 'Gx9 | Gx8 | Gx7 | Gx6 | Gxb | Gx4 | Gx3 | Gx2 | 3024 CX -
0 1 1 1 1 0 0 1 -
79 RDRy R I'Gya [ Gy8 | Gy7 | Gy6 | Gy | Gya | Gy3 | Gyz [Read &y -
0 1 1 1 1 0 1 0~ |Read Biue/AColour -
A RDBALB R T"Bx1 [ Bx0 | Byl | Bx0 | Ax1 | Ax0 | Ayl ]-Ay0 |Low Bits -
0 1 1 1 1 0 1 1 -
B RDBx R I'Bx0 [ Bx8 | Bx7 | Bx6 | Bx5 | Bxd | Bxa.|Bx2 | ead Bx -
0 1 1 1 1 1 0 0 -
C RDBy R I'Byo [ By8 | By7 | By6 | By5 | Bya | By3 | By2 | 2@ BY -
0 1 1 1 1 1 0 1 -
D RDAx RTAG [AB [ AT | A6 | Axs | Axd | Ax3 | Axz |Read Ax -
0 1 1 1 1 1 1 0 -
E RDAY R A9 [ A8 [ A7 | Av6 | Ay5 [ Ava | Ay3 [ Ay |ReadAY -
1 0 1 0 0 0 0 1 -
X X X X X X X X -
X X X X X X X X 00h
A1 | Read DDB.stat | R [ x | x | xo b x| x | x| x -~ x [Readthe DDBfrom 05
- = the provided location.
X X X X X X X X 00h
X X X X X X X X 00h
1 1 1 1 1 1 1 1 FFh
1 0 1 0 1 0 0 0 -
X X X X X X X X__|Continue reading the | 00h
A8 |Read_DDB_continue| R X X X X X X X X _|DDB from the last 00h
X X X X X X X x |read location. 00h
X X X X X X X X 00h
1 0 1 0 1 1 0 0 .
AA RDFCS R FCS[7:0] Read First Checksum oon
1 [ o] v T o 1 [ 1] o0 0 |Read Continue
AF RDCQE R CCS[7:0] Checksum 00h
1 11 o ] 1 1. ] o] 1 0 -
DA ce R module’s manufacturer[7:0] Read ID1 78h
1 1 1] o1 1. ] o] 1 1 -
DB RPZ R LCD module/driver version [7:0] Read ID2 21h
1 1 1] o1 1 1. ] 0 0 -
DC D3 R LCD module/driver ID[7:0] Read ID3 1Fh
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

User Command

(Hex) | OPeration (o | b7 D6 D5 D4 D3 D2 D1 By ||
code (Hex)
7 0 7 7 1 0 0 7 .
+ [EXTCI7| eyreg
: 6] | EXTC1[5] | EXTC1[4] | EXTCA[3] | EXTCA[2] | EXTCAM] | EXTCA[0]| 00
Boh | SETEXTC | , EXT]C2[7 EXTC2[6] | EXTC2[5] | EXTC2[4] | EXTC2[3] | EXTC2[2)| EXTC2[1] | EXTC2[0]| 00
3 EXT]C3[7 EXTC3[6] | EXTC3[5] | EXTC3[4] | EXTC3[3] | EXTC32] | EXTC3[1] | EXTC3[0]| 00
1 0 1 1 0 0 0 1 :
4 |APPLE_I| APPLE_I [APPLE_ID| APPLE I | APPLE_} APPLE_| | APPLE_I | APPLE I |
D17]_ | D1 1[5] D14] | D@D | DIM] | D[]
, |APPLE_I| APPLE I |APPLE ID| APPLE_I | APPLE_I[ APPLE I | APPLE I | APPLET| o
D2[7] | D2[6] 2[5] D24 | D231 | D22l | D2r] | D2[0]
5 |APPLE_I| APPLE I |APPLE_ID| APPLE T | APPLE | | APPLE I | APPLE I | APPLET| o
D3[7]_ | D3[e] 3[5] D3M]. | D33 | D3| D3(]_ | D3[0]
4 |APPLE_T| APPLE I |APPLE_ID| APPLE_I | APPLE I | APPLE_} | APPLE_I | APPLE_I | oo
Da[7]_ | D4lg] 4[5] Daf4]] | D43] | D4l | Daf] | D4[o]
5 |APPLE I| APPLE I |APPLE_ID| APPLE_T | APPLE_I'| APPLE [ | APPLE I | APPLET| o
Ds[7] | Ds[6] 5[5] Ds4] | D5[@3] | .D512] | DsM] | Ds[o]
s |APPLE_I| APPLE I |APPLEID||APPLE I | APPLE || APPLE | | APPLE_I | APPLET| oo
D6[7]_| De[6] 6[5] De[4]_ | De[3] /| Del2] | De[] | Ds[o]
~ [APPLE_I| APPLE_I [APPLE_ID| APPLE T APPLE_I-| APPLE I | APPLE I | APPLET| o
p7[7]_ | D7[6] 5] D7[4] 4 .D7[3] | D72l | D7M]_ | D7[0]
Bih |SETAPPLEID[ , |APPLE || APPLE_|/|APPLE ID| APPLEL | APPLE_I | APPLE I | APPLE I | APPLE 1| o
D8[7] .| Da[s] 8[5] D8] | D83 | D82l | Ds(] | D8]
o |APPLEJ| APPLEIJAPPLE 1D| APPLE I APPLE | | APPLE I | APPLE I | APPLET| o
DO[7] | “D9j6] 9[5] poi] | Dol | Dol | po¢] | Dol
10 |APPLE TAPPLE T |APPLE ID| APPLE I | APPLE I | APPLE I | APPLE I | APPLET| o
D10[7] | 'D10[6] | 10[5] .| D1o[4] | D1op3] | D10[2] | D1o[1] | D10[0]
11 | APPLE_T{ APPLE T |APPLE_ID| APPLE I | APPLE I | APPLE_I | APPLE_I | APPLEI | o
D11[7] | D11} | 51| D11[4] | D11[3] | D112] | D111 | D11[0]
.5 |APPLE_T[APPLE | |APPLE _ID|APPLE_| |APPLE | |APPLE_I [APPLE_I |APPLE_I | oo
D12[7] |D12]6] _ 12(5] _ |D12(4]  [D123]  |D12}2]_ |D1211] |D12[0]
13 |APPLE_I| APPLE_I |APPLE_ID| APPLE I | APPLE I | APPLE_I | APPLE I | APPLE I| o
D13[7] | D13(6] | 13[5] | D13[4] | D13(3] | D13[2] | D13(1] | D13[0]
14 |APPLE T[ APPLE I |APPLE ID| APPLE I | APPLE I | APPLE I | APPLE I | APPLE 1| o
D14[7] | D14[6] | 14[5] | D14[4] | D14[3] | D14[2] | D14[1] | D14[0]
15 |APPLE_I| APPLE I |APPLE_ID| APPLE I | APPLE I | APPLE I | APPLE_I | APPLE_I | o
D15[7] | D15[6] | 15[5] | D15[4] | D15[3] | D15[2] | D15[1] | D15[0]
1 0 1 1 0 0 1 0
1| N7 | ONuer | Nusp | ONLdl | ONL@Er | oNor | ONLp | NLop | cs
, | RES_V_[RES_V_L|BLK_CON|BLK_CON|RESO_SE|RESO_SE|RESO_SE|RESO_SE| o,
LSBM] | SBIO] ] 0] L[3] L[2] L[] L[0]
WHITE_F|WHITE_F |WHITE_F
3 | WHITE_| pAME s [RAME_SE| RAME s |RESY M| scr | iscr1p | isciop | Ao
B2h SETDISP GND_EN EL[2] L[1] EL[0] SB
4| INE_MI [LINE_MIN|LINE_MIN|LINE_MIN|LINE_MIN| LINE_MIN|LINE_MIN|LINE_MIN| oo
N[9] [8] [7] [6] [5] [4] [3] [2]
5 |LINE_MA|LINE_MA | LINE_MA | LINE_MA | LINE_MA | LINE_MA | LINE_MA | LINE_MA| o
X[9] X8] X[7] X[6] X[5] X[4] X03] X[2]
5 . . Ny . |LINE_MIN|LINE_MIN| LINE_MA [LINE_MA|
[1] [0] X[1] X[0]
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N

(Hex) 0"33?“ Para.| D7 D6 D5 D4 D3 D2 D1 DO Dﬁ::;‘
7 0 7 7 0 0 7 7
] |\3/ BGPEE[C; VBP_RGB|VBP_RGB|VBP_RGB|VBP_RGB|VBP_RGB|VBP_RGB|VBP.RGB|
-S| GENIs] | _GENIS] | _GENI4) | _GENI3] | _GEN[2] | [GEN[1} | _GEN[O]
VFP_RG
2 |B GEN|VFP_RGB|VFP_RGB|VFP_RGB|VFP_RGB|VFP_RGB|VFP_RGB|VFP_RGB| o

_GEN[6] | _GEN[5] | _GEN[4] | _GEN[3] | _GEN[2]{. “GEN[1] | _GEN[0]

|
DE_BP_|DE_BP_R|DE_BP_R|DE_BP_R|DE_BP_R|DE.BP.R|DE_BP_R|DE_BP_R
3 |RGB_GE|GB_GEN[|GB_GEN[| GB_GEN[|GB_GEN[| GB_GEN[|GB_GEN[|GB_GEN[| 28
N[7] 6] 9] 4] 3] 2] 1] 0]
DE_FP_|DE_FP_R|DE_FP_R|DE_FP_R|DE_FP R|DE.FP_R|DE_FP_R|DE_FP_R
4 |RGB_GE|GB_GEN[|GB_GEN[|GB_GEN[| GB_GEN[| GB. GEN[| GB_GEN[|GB_GEN[| 28

B3h SETRGBIF

N[7] 6] 5] 4] 3] 2] 1] 0]
i 0 1 1 0 1 0 0
ZINV_S2| ZINV_G_ ZINV2_E
s | sereve | 1 |G o | B | zinvEn | ANV X7 | N_NWER N NI | N Nwpop | 80
OPON_D | OPON_D
2 X v | X INW21 | ONwE] | Nwo | oo
1 0 1 1 0 1 0 1
] Ny Ny . |VREF_SE VREF_SE|VREF_SE|VREF_SE|VREF SE| .o
Bsh | SETBGP L[4] 3] L[2] L[] L[0]
) Ny Ny -~ |NVREF_S[NVREF_S|NVREF_S|NVREF_S|NVREF S| oo
EL[4]. | ELB | ELR] | ELM] | EL[O]
1 0 1 1 0 1 1 0
.| VCOMD | VCOMDC | VEOMDC | VCOMDG [ VEOMDC | VCOMDC | VCOMDC | VCOMDC |,
C F[71A. _ FI6] FI5] Fl4] FI3] FI2] FI1] F[0]
VCOMD |VEOMDC | VCOMDC [ VEOMDE [VCOMDC [ VCOMDC | VCOMDC | VCOMDC
B6h | SETCOM | 2 | ") | Bi] B[5] B4] B[3] B[] B[1] Bo] | “P
VCOM_O |VCOM O |VCOM O
3 TP_TIME[| TP_TIME[| TP_TIME[| 00
2] 1] 0]
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

(Hex) | Operation 1p..| b7 D6 D5 D4 D3 D2 D1 po |Default
code (Hex)
1 0 1 1 0 1 1 1 -
, |OTP_KEY|OTP_KEY|OTP_KEY|OTP_KEY|OTP_KEY|OTP_KEY|OTR_KEY[OTP.KEY|
[7] [6] [5] [4] [3] [2] [1] [0]
, | OTP_MA|OTP_MA[OTP_MA [ OTP_MA [ OTP_MA [ OTP_MA | OTP_MA [ OTP_MA| -
SK[7] SK6] SK[5] SK[4] SK[3] SK[2] SK[1] SK[0]
5 |PSPR_VP|VPP_SEL[|VPP_SEL[[VPP_SEL[| « \ OTP_IND[ .
B7h SETOTP P 2] 1] 0[ EX[8]
4 |OTP_IND|OTP_IND|OTP_IND [OTP_IND [ OTP_IND [ OTP_IND| OTP_IND [OTP_IND|
EX[7] EX[6] EX[5] EX[4] EX[3] EX[2] EX[1] EX[0]
5 |Load DIS| VPP_EN |OTP SEL OTPE_PW OTP[T;DTM OTP[6;3TM OTPR_ PO OTRPéPO 00
¢ |OTP_DAT|OTP_DAT|OTP_DAT|OTP_DAT|OTP_DAT|OTP_DAT|OTP_DAT|OTP_DAT| o
Al7] Al6] Al5] Al4] Al3] Al2] Al1] Al0]
1 0 1 1 1 0 0 0
ECP_DC_|ECP-DC-|ECP_DC_|ECP_DC_
1 X PCCS[2] | PCCSI1] | PECSION =5 0iar | D21~ ol | bivio] 24
VSP_FBO| SINGLE_ SYNC_ST|XDK.ECP|XDK_ECP
seT 2 N pump_| BT | DT[] B [1] [0] X 22
LINE_PE | LINE_PE | LINE.PE | LINE_PE
Bsh |POWER_EX| 3 |Riop TO|RIOD TO/RIOD.TO|RIOD_TO| CPR_EN PFD'\fV[gf— PFD'\fvﬁ]C— PFD'\fVE(D)]C_ 00
T L[3] L[2] L[] L[0]
REDUCE |REDUCE |REDUCE |REDUCE WITHOUT
4 | PERIOD | PERIOD"| PERIOD | PERIOD F,\L/J,'F-,LE'T\IU " NOPUM E%P—ES,\T N V%X—ES,\T NI o3
CNT[3] | CNT[2]” | _eNT[1] |ZCNT[0] - P_EN — —
5 | A DC[1]|-A DC[0]'|A DTP[2]|A_DTP[1}| A DTP[0]|A DTN[2]|A DTN[1]|A DTN[0]| ED
6 | DCS[1]} |.DCS[0]. | DTPS[2] | .DTPS[1] | DTPS[0] | DTNS[2] | DTNS[1] | DTNS[0] | 00
1 0 1 1 1 0 1 0
HOSTTYP CRC_Ena|VC_Main[ | VC_Main[ | Lane_Nu | Lane_Nu
1 EaNZP-PEAN A ble 1] 0] mber[1] | mbero] | 33
DSI_LDO | DSI_LDO | DSI.LDO|LPTX_DR|LPTX_DR|LPTX DR
2 SELE] | SELIN | SEL] o (i o |RTERM[1]|RTERM[0]| 61
BAh | SETMIPI X X X X IHSRX[3] | IHSRX[2] | IHSRX[1] | IHSRX[0] | _ 06
4 DSI_HFP | Txs_Wait[ | Txs_Wait[ | Txs_Wait[ | Tx_clk_sel|Tx_clk_sel|VBP_OSC|VFP_OSC F9
oTP 2] 1] 0] 1] [0] EN EN
. |HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC| ..
[7] [6] [5] [4] [3] [2] 1] [0]
¢ | HBP_OS | HBP_OS [ HBP_OS | HBP_OS | HBP_OS | HBP_OS | HBP_OS | HBP_OS | .
Cl[7] C[6] C[9] Cl[4] C[3] C[2] C[1] C[O0]
1 0 1 1 1 1 0 0
BCh | SETVDC 1 < NVDDD_ | NVDDD_ | NVDDD_ | ENDR_V |VDDD_SE|VDDD_SE|VDDD_SE| .
SEL[2] | SEL[] | SEL[0] DDD L[2] L[1] L[O]
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

(Hex) | Operation 1p. .| b7 D6 D5 D4 D3 D2 D1 po |Default
code (Hex)
1 1 0 0 0 0 0 0 =
4 | N_POPO [ N_POPO | N_POPO | N_POPO | N_POPO | N_POPO | N_POPO N.POPO | .
N[7] NI6] N[5] N[4] N[3] N[2] N[1] N[O]
5 | N_NOPO [ N_NOPO [ N_NOPO | N_NOPO | N_NOPO [ N_NOPO | N_-NOPO [N_NOPO [ .
N[7] N[6] N[5] N[4] N[3] N[2] N[1] N[O]
5 |/_POPONI[I_POPONI|I_POPONI|I_POPONI|I_POPON(/I_POPON[|I_-POPON[/_POPON[| .
COh SETSCR 7] 6] 5] 4] 3] 2] 1] 0]
4 || _NOPON[I_NOPONI_NOPON|I_NOPON [I_NOPON|I_NOPON]I_NOPON[I_NOPON| .
[7] [6] [5] [4] [3] [2] [1] [0]
5 | SCR[31] | SCRI[30] | SCR[29] | SCR[28] | SCR[27] |.SCR[26] | SCR[25] | SCR[24] | CO0
6 | SCR[23] | SCR[22] | SCR[21] | SCRI[20] | SCR[19] |.SCR[18] | SCR[17] | SCR[16] | 00
7 | SCR[15] | SCR[14] | SCR[13] | SCR[12] | SCR11].[.SCR[10] | SCR[9] | SCRI8] 08
8 | SCR[7] | SCR[6] | SCR[5] | SCR[4] | 'SCR[3].|” SCR[2] | SCR[1] | SCR[0] 70
1 1 0 0 0 0 0 1 -
1 [VBTHS[3] [VBTHS[2] [VBTHS[1] [VBTHS[0] |[VBTLS[3] [VBTLS[2]-[VBTLS[1] [VBTLS[0] [ 53
, |FBOFF_V[FBOFF_V « « « f . « 53
GH GL
3 X X VRP[5]. | VRP[4]/| VRP[3] /[-VRP[2]’| VRP[1] | VRP[0] Co
4 X X VRN[5]. [\ VRN[4] | VRN[3] [\.VRN[2].| VRN[1] [ VRN[0] 16
5 | vsPS[3] | VSPS[2] | VSPS[1] [\ VSPS[0] | VSNS[3]] VSNS[2] | VSNS[1] | VSNS[0] | 16
6 VGLEE‘ET VGHE—B EX VGLB—g N\ ch—é—(;- v X APS[2] APS[1] APSJ[0] 77
2 |VGH1_L_[VGHIL.[VGH1 L |VGH1 LL[VGL1 L [VGL1 L [VGL1 L [VGL1 L [
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
g |VGH1 R_{[VGHT.R_VGH1 R_[VGH1 R_|VGL1_R_[VGL1_R_[VGL1 R_[VGL1 R_[
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
g |VGH2L |VGH2 L' [VGH2 L |VGH2 L |VGL2 L [VGL2 L [VGL2 L [VGL2 L [
Cih |SETPOWER DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
10 |[VGH2 RU[VGH2 R_[VGH2_R.[VGH2 R_[VGL2 R_[VGL2 R_[VGL2 R_[VGL2 R | -
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
14| VGH3L |VGH3 L [VGH3_L[VGH3 L [VGL3 L [VGL3 L [VGL3 L [VGL3 L | .
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
12-[VGH3 R_[VGH3 R |VGH3 R_[VGH3 R_[VGL3 R_[VGL3 R [VGL3 R_|VGL3 R_| .,
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
13 |VGH4_L_[VGH4 L [VGH4 L [VGH4 L [VGL4 L [VGL4_L |VGL4 L |VGLA L [ .,
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
14 |VGH4 R_[VGH4 R [VGH4 R [VGH4 R [VGL4 R_[VGL4 R_[VGL4 R_[VGL4 R |
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
15 |VGH5 L [VGH5 L [VGH5 L [VGH5 L [VGL5 L [VGL5 L [VGL5 L [VGLs L |,
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
16 |VGH5_R_[VGH5 R _[VGH5 R_[VGH5 R_[VGL5 R_[VGL5 R_[VGL5 R_|VGL5 R_|
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0]
1 1 0 0 0 0 1 1 -
1 ID1[7] ID1[6] ID1[5] ID1[4] ID1[3] ID1[2] ID1[1] ID1[0] 38h
c3h SETID 2 ID2[7] ID2[6] ID2[5] ID2[4] ID2[3] ID2[2] ID2[1] ID2[0] 21h
3 ID3[7] ID3[6] ID3[5] ID3[4] ID3[3] ID3[2] ID3[1] ID3[0] 1Fh
4 ID_TIMES |ID_TIMES|ID_TIMES
2 1 0
1 1 0 0 0 1 0 0 -
1 | DDB1[7] | DDB1[6] | DDB1[5] | DDB1[4] | DDB1[3] | DDB1[2] | DDB1[1] | DDB1[0] | 00h
C4h | SETDDB 2 | DDB2[7] | DDB2[6] | DDB2[5] | DDB2[4] | DDB2[3] | DDB2[2] | DDB2[1] | DDB2[0] | 00h
3 | DDB3[7] | DDB3[6] | DDB3[5] | DDB3[4] | DDB3[3] | DDB3[2] | DDB3[1] | DDB3[0] | 00h
4 | DDB4[7] | DDB4[6] | DDB4[5] | DDB4[4] | DDB4[3] | DDB4[2] | DDB4[1] | DDB4[0] | 00h
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N

(Hex) 0"332“ Para.| D7 D6 D5 D4 D3 D2 D1 DO Dﬁ;‘(’;‘
7 7 0 0 0 1 1 0
1_| ECOO[7] | ECOO[6] | ECOO[5] | ECOO[4] | ECOO[3] | ECOO0[2] | ECOO0[1] | ECOQ[0] | 01
2 | ECO1[7] | ECO1[6] | ECO1[5] | ECO1[4] | ECO1[3] | ECO1[2] | ECO[1] | ECO1[0] | 00
ceh | SETECO | 3 | ECO2[7] | ECO2[6] | ECO2[5] | ECO2[4] | ECO2[3] | ECO2[2] | ECO2[1).|.ECO2[0] | CF
4 | ECO3[7] | ECO3[6] | ECO3[5] | ECO3[4] | ECO3[3] | ECO3[2].].ECO3[1] | ECO3[0] | FF
5 | ECOA4[7] | ECO4[6] | ECOA4[5] | ECO4[4] | ECO4[3] | ECO4[2] | ECO4[1] | ECO4[0] | 00
6 | ECO5[7] | ECOB[6] | ECO5[5] | ECO5[4] | ECO5[3] | ECQ5[2] | ECO5[1] | ECOB[0] | _FF
1 1 0 0 0 1 1 1 -
1 | PWM_OE X INVPWM | VOUT_OE | HOUT-OE 00
c7h | SETIO
) . |V_DELAY[2|V_DELAY[1|V_DELAY[0| SMRPS_IP |H_DELAY[2|H_DELAY[1|H_DELAY[0| .o
] ] ] HONE ] ] ]
1 7 0 0 1 0 0 0
; | PWVDIV[| PWMDIV[| PWMDIV[[ PWMDLY | PWMDLY [ PWMDLY | DBV_MS |
C8h | SETCABC 2] 1 0] sell?] | sel[].{. sell0] | B TYPE
2| PWW_PE | PWN_PE | PWM_PE | PWN_PE | PWM_PE | PWM_PE | PWM_PE | PWM_PE|

RIOD[7] | RIOD[6] | RIOD[5] | RIOD[4] | RIOD[3] | RIODB[2] | RIOD[1] | RIOD[0]

1 1 0 0 1 0 1 1
CBh | SETCLOCK OSC_DIV| FORCE_ | FORCE | FORCE_
1 ULP[2] ULP[] ULP[O] X FRADJ[2] | FRADJ[1] | FRADJ[O]| 03
1 1 0 0 1 1 0 0
CCh | SETPANEL 1 x » » X SS_PANE|GS_PANE|REV_PAN| BGR_PA 00h
L L EL NEL
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

Operation
code

Para.

D7

D6

D5

D4

D3

D2

D1

DO

Default
(Hex)

CDh

DGC_R

1

1

0

0

1

1

0

1

X

X

X

X

X

DITH_EN

DITH_OP
T

DGC EN

00

DGC_LUT
ROO[7]

DGC_LUT
R00[6]

DGC_LUT
ROO[5]

DGC_LUT
ROO[4]

DGC_LUT
RO0[3]

DGC_LUT
R00[2]

DGC_LUT
ROO[1]

DGC_LUT
RO0[0]

80

DGC_LUT
RO1[7]

DGC_LUT
RO1[6]

DGC_LUT
RO1[5]

DGC_LUT
RO1[4]

DGC_LUT
RO1[3]

DGC_LUT
RO1[2]

DGC LUT
RO1[1]

DGC_LUT
RO1[0]

80

DGC_LUT
R02[7]

DGC_LUT
R02[6]

DGC_LUT
R02[5]

DGC_LUT
RO2[4]

DGC_LUT
RO2[3]

DGC LUT
R02[2]

DGC_LUT
RO2[1]

DGC_LUT
RO2[0]

80

10

DGC_LUT
RO8[7]

DGC_LUT
RO8[6]

DGC_LUT
RO8I[5]

DGC_LUT
RO8[4]

DGC.LUT
ROB[3]

DGC_LUT
RO8[2]

DGC_LUT
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DGC_LUT
RO8[0]
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DGC_LUT
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R09[2]

DGC_LUT
RO9[1]

DGC_LUT
RO9[0]

80

12

DGC_LUT
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R10[6]
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R10[5]
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R10[4]

DGC.LUT
R10[3]

DGC_LUT
R10[2]

DGC_LUT
R10[1]

DGC_LUT
R10[0]
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DGC_LUT
R11[7]
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R11[6]

DGC_LUT
R11[5]

DGC_LUT
R11[4]

DGC_LUT
R11[3]

DGC_LUT
R11[2]

DGC_LUT
R11[1]

DGC_LUT
R11[0]

80
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DGC_LUT
R18[7]

DGC_LUT
R18[6]

DGC LUT
R18[5]

DGC_LUT
R18[4]
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R18[3]

DGC, LUT
R18[2]

DGC_LUT
R18[1]

DGC_LUT
R18[0]
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DGC_LUT
R19[7]

DGC_LUT
R19[6]

DGC-LUT
R19[5]

DGC_LUT
R19[4]

DGC_LUT
R19[3]

DGC_LUT
R19[2]

DGC_LUT
R19[1]

DGC_LUT
R19[0]

80

22

DGC_LUT
R20[7]

DGC_LUT
R20[6]

DGC_LUT
R20[5]

DGC_LUT
R20[4]

DGC_LUT
R20[3]

DGC_LUT
R20[2]

DGC_LUT
R20[1]

DGC_LUT
R20[0]

80

23

DGC_LUT
R21[7]

DGC_LUT
R21[6]

DGC_LUT
R21[5]

DGC_LUT
R21[4]

DGC_LUT
R21[3]

DGC_LUT
R21[2]

DGC_LUT
R21[1]

DGC_LUT
R21[0]

80

31

DGC LUT
R29[7]

DGC LUT
R29[6]

DGC_LUT
R29[5]

DGC LUT
R29[4]

DGC_LUT
R29[3]

DGC_LUT
R29[2]

DGC_LUT
R29[1]

DGC_LUT
R29[0]

80

32

DGC_LUT
R30[7]

DGC_LUT
R30[6]

DGC_LUT
R30[5]

DGC_LUT
R30[4]

DGC_LUT
R30[3]

DGC_LUT
R30[2]

DGC_LUT
R30[1]

DGC_LUT
R30[0]
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R31[6
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R31[5]

DGC_LUT
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R31[3]

DGC_LUT
R31[2]

DGC_LUT
R31[1]

DGC_LUT
R31[0]
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R32[7]
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R32[6
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R32[5]

DGC_LUT
R32[4]

DGC_LUT
R32[3]

DGC_LUT
R32[2]

DGC_LUT
R32[1]

DGC_LUT
R32[0]
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1

1

0

0

1

1

1

0
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G11[1]
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G11[0]

80

13

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

80

G12[7]

G12[6]

G12[5]

G12[4]

G12[3]

G12[2]

G12[1]

G12[0]

19
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G18[7]

DGC_LUT
G18[6]

DGC_LUT
G18[5]

DGC_LUT
G18[4]

DGC_LUT
G18[3]

DGC_LUT
G18[2]

DGC_LUT
G18[1]

DGC_LUT
G18[0]
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G19[7]

DGC_LUT
G19[6]

DGC_LUT
G19[5]
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G19[1]
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G19[0]

80
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G20[7]
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G20[6]

DGC_LUT
G20[5]

DGC_LUT
G20[4]

DGC_LUT
G20[3]

DGC_LUT
G20[2]

DGC_LUT
G20[1]

DGC_LUT
G20[0]

80
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DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

DGC_LUT

80

G21[7]

G21[6]

G21[5]

G21[4]

G21[3]

G21]2]

G21[1]

G21[0]
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DGC_LUT
G29[7]

DGC_LUT
G29[6]

DGC_LUT
G29[5]

DGC_LUT
G29[4]

DGC_LUT
G29[3]

DGC_LUT
G29[2]

DGC_LUT
G29[1]

DGC_LUT
G29[0]
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DGC_LUT
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DGC_LUT
G30[4]
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G30[3]
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a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N
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@ FoRCELe

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

(Hex) | Operation 1p..| b7 D6 D5 D4 D3 D2 D1 po |Default
code (Hex)
1 0 0 0 0 1

1 X X PVRO[5] | PVRO[4] | PVRO[3] | PVRO[2] | PVRO[1].| PVRO[0] | 00

2 X X PVR1[5] | PVR1[4] | PVR1[3] | PVR1[2] | PVR4[1] |'PVYR1[0] | 11

3 X X PVR2[5] | PVR2[4] | PVR2[3] | PVR2[2] | PVR2[1] [.PVR2[0] | 17

4 X X PVR3[5] | PVR3[4] | PVR3[3] | PVR3[2] |.PVR3[1].| PVR3[0] | 2C

5 X X PVR4[5] | PVR4[4] | PVR4[3] | PVR4[2] | PVR4[1] | PVR4[0] | 32

6 X X PVR5[5] | PVR5[4] | PVR5[3] | PVR5[2] | PVR5[1] | PVR5[0] | 3F

7 X PPRO[6] | PPRO[5] | PPRO[4] | PPRO[3] | PPRO[2] | PPRO[1] | PPRO[0] | 49

8 X PPR1[6] | PPR1[5] | PPR1[4] | PPR13] | RPR1[2}-| PPR1[1] | PPR1[0] | 3E

9 X X X PPKO[4] | PPKO[3] | PPKO[2] | PPKO[1] | PPKO[0] | 07

10 X X X PPK1[4] | PPK1[3] [.PPK1[2] | PPK1[1] | PPK1[0] | oD

11 X X X PPK2[4] | PPK2[3] |. PPK2[2] | PPK2[1] | PPK2[0] | OE

12 X X X PPK3[4] | PPK3[3] | PPK3[2] | PPK3[1] | PPK3[0] | 12

13 X X X PPK4[4]| PPK4[3] | PPK4[2] [ \PPK4[1] | PPKA4[0] 13

14 X X X PPK5[4] | PPK5[3] | PPK5[2]-]\PPK5[1] | PPK5[0] | 11

15 X X X PPK6[4] .| PPK6[3] | PPK6[2] |-PPK6[1] | PPK6[0] 13

16 X X X PPK7[4] | PPK7[3] | PPK7[2] | PPK7[1] | PPK7[0] | 10

EOh [SETGAMMA [ 17 X X X PPK8[4] | PPK8[3]/|_PPK8[2]'| PPK8[1] | PPK8[0] 17
18 X X NVRO[5]. |\NVRO[4] [ NVRO[3]'|\NVRO[2] | NVRO[1] | NVRO[0] | 00

19 X X NVR15] |\NVR1[4] | NVR1[3]_|'"NVR1[2] | NVR1[1] | NVR1[0] | 11

20 X X NVR2[5].] NVR2[4] | NVR2[3] [[NVR2[2] | NVR2[1] [ NVR2[0] | 17

21 X X NVR3[5]-] NVR3[4].|.NVR3[3].] NVR3[2] | NVR3[1] | NVR3[0] | 2C

22 X X NVR4[5] | NVR4[4].|'NVR4[3] | NVR4[2] | NVR4[1] | NVR4[0] | 32

23 X X NVR5[5] | NVR5[4] |.NVR5[3] | NVR5[2] | NVR5[1] | NVR5[0] | 3F

24 X NPRO[6].|"NPRO[5] |"NPRO[4] | NPRO[3] | NPRO[2] | NPRO[1] | NPRO[0] | 49

25 X NPR1[6].| 'NPR1[5] [-NPR1[4]_|'NPR1[3] | NPR1[2] | NPR1[1] | NPR1[0] | 3E

26 X X X NPKO[4] | NPKO[3] | NPKO[2] | NPKO[1] | NPKO[0] | 07

27 X X X NPK1[4] | NPK1[3] | NPK1[2] | NPK1[1] | NPK1[0] | 0D

28 X X X NPK2[4] | NPK2[3] | NPK2[2] | NPK2[1] | NPK2[0] | OE

29 X X X NPK3[4] | NPK3[3] | NPK3[2] | NPK3[1] | NPK3[0] | 12

30 X X X NPK4[4] | NPK4[3] | NPK4[2] | NPK4[1] [ NPK4[0] | 13

31 X X X NPK5[4] | NPK5[3] | NPK5[2] | NPK5[1] | NPK5[0] | 11

32 X X X NPK6[4] | NPK6[3] | NPK6[2] | NPK6[1] | NPKe[0] | 13

33 X X X NPK7[4] | NPK7[3] | NPK7[2] | NPK7[1] | NPK7[0] | 10

34 X X X NPK8[4] | NPK8[3] | NPK8[2] | NPK8[1] | NPK8[0] | 17
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

(Hex) | Operation 1p..| b7 D6 D5 D4 D3 D2 D1 po |Default
code (Hex)
1 1 1 0 0 0 1 1 -
1| PNOEQ[7] | PNOEQ[6] | PNOEQJ5] | PNOEQ[4] | PNOEQ[3] | PNOEQ[2] | PNOEQI1] | PNOEQ[0] 00
2 | NNOEQ[7] | NNOEQ[6] | PEOEQ][5] | NNOEQ[4] | NNOEQ[3] | NNOEQ[2] | NNOEQ[1] | NNOEQ[0] 00
3 PEQGNDI[7 | PEQGNDI6 | PEQGND[5 | PEQGND[4 | PEQGNDI[3 | PEQGNDI2 | PEQGND[1.| PEQGND[0 03
] ] ] | | ] ] |
4 NEQGND[7 | NEQGNDI[6 | NEQGND[5 | NEQGNDI[4 [ NEQGND[3 | NEQGND[2| NEQGND[1 [ NEQGND[0 03
] ] ] 1 1 ] ] 1
5 | PEQVCI[7] | PEQVCI[6] | PEQVCI[5] | PEQVCI[4] | PEQVCI[3] | PEQVCI[2] | PEQVCI[1] | PEQVCI[0] 03
6 | NEQVCI[7] | NEQVCI[6] | NEQVCI[5] | NEQVCI[4] | NEQVCI[3] | NEQVCI[2] | NEQVCI[1] | NEQVCI[0] 03
7 PEQVCI1[7 | PEQVCI1[6 | PEQVCI1[5 | PEQVCI1[4 | PEQVCH[3 | PEQVCI1{2{PEQVCI1[1 | PEQVCI1[0 03
] ] ] 1 1 ] ] 1
8 NEQVCI1[7 [NEQVCI1[6 | NEQVCI1[5 | NEQVCI1[4 | NEQVCIM[3[NEQVCI1[2 [NEQVCI1[1 | NEQVCI1[0 03
] ] ] | I ] ] |
VCOM_PU | VCOM_PU | VCOM_PU | VCOM_PU | VGOM PU.[VCOM_PU | VCOM_PU | VCOM_PU
E3h SETEQ 9 |LLGNDOFF [LLGNDOFF |LLGNDOFF |LLGNDOFF | LLGNDOFF |LLGNDOFF [ LLGNDOFF | LLGNDOFF 00
[7] [6] [5] [4] [3] [2] 1 [70]
VCOM_PU | VCOM_PU | VCOM_PU | VEOM, PU'| VGOM_PU | VCOM ‘PU*{VCOM_PU | VCOM_PU
10 |LLGNDONJ | LLGNDONJ[ | LLGNDON[ | LLGNDON[\{ LLGNDONJ | LLGNDONJ ['.LGNDON[ | LLGNDON[ 00
7] 6] 5] 4] 3] 2] 1] 0]
1 VCOMIDLE | VCOMIDLE | VCOMIDLE | VCOMIDLE | VCOMIDLE | VEOMIDLE | VCOMIDLE | VCOMIDLE FF
ON[7] ON[6] ONJ5] ON[4] ON[3] ON[2] ON[1] ONJ0]
12 | EACH_OP | EACH_VCI | EACH_GN 80
ON_EN _EN D_EN
ESD_DET
—-= ' —|ESD_WHIT |[ESD: OPT."|ESD_OPT.|ESD_OPT.{ESD_OPT_
13| PATAWAI e En P ) Gi1l Gio] x co
VEDIO_NO ESD_DET_|ESD_DET.
SLPIN_(OP — ~|ESD_WHIT = — -
14 TION _CHENCK_E E_GND_EN TIME1_]SEL[ TIME(ﬁSEL[ 14
1 1 1 0 0 1 0 0 -
E4h SET_ROI CE_MAS
1 X X X X X X X X 01
1 1 1 0 0 1 0 1 -
SP-LEVE | SP_LEVE
1 (1] L[0] CE_EN X X X X X 00
2 X X X X X X X X 00
3 x X x BIueT3[12 BIueT3[11 Blue]_3[10 Blue_3[9] | Blue_3[8] 08
4 | Blue_3[7] | Blue_3[6] | Blue_3[5] | Blue_3[4] | Blue_3[3] | Blue_3][2] | Blue_3[1] | Blue_3[0] 32
5 X X X BIueT2[12 BIueT2[11 Blue]_2[10 Blue_2[9] | Blue_2[8] 16
6 | Blue_2[7] | Blue_2[6] | Blue_2[5] | Blue_2[4] | Blue_2[3] | Blue_2[2] | Blue_2[1] | Blue_2[0] 71
7 X X X BIueT1[12 BIueT1[11 Blue]_1[10 Blue_1[9] | Blue_1[8] 1E
8 | Blue_1[7] | Blue_1[6] | Blue_1[5] | Blue_1[4] | Blue_1[3] | Blue_1[2] | Blue_1[1] | Blue_1[0] 90
9 Green_3[1|Green_3[1|Green_3[1|Green_3[9|Green_3[8
X X X 2] 1] 0] 1 1 1E
10 Green_3[7|Green_3[6|Green_3[5|Green_3[4|Green_3[3|Green_3[2|Green_3[1|Green_3[0 cD
E5h SETCOLOR ] ] ] ] ] ] ] ]
_EN Green_2[1|Green_2[1|Green_2[1|Green_2[9|Green_2[8
11 X X X 2] 1] 0] 1 1 07
12 Green_2[7|Green_2[6|Green_2[5|Green_2[4|Green_2[3|Green_2[2|Green_2[1|Green_2[0 4c
] ] ] ] ] ]
13 X N X Greezr}_1[1 Gree1r}_1[1 Greeor}_1[1 Gree]n_1[9 Gree]n_1[8 1E
14 Green_1[7|Green_1[6|Green_1[5|Green_1[4|Green_1[3|Green_1[2|Green_1[1|Green_1[0 06
] ] ] ] ] ] ] ]
Red Red
15 X X X Red_3[12] 3[11] 3[10] Red _3[9] | Red _3[8] 1F
16 |Red _3[7]|Red _3[6]| Red _3[5]| Red _3[4]|Red _3[3]| Red _3[2]|Red _3[1]|Red _3[0] 66
Red Red Red
17 X X X 212] 211] 2[10] Red _2[9] | Red _2[8] 1E
18 |Red 2[7]|Red _2[6]| Red 2[5] | Red 2[4]|Red _2[3]| Red 2[2]|Red 2[1]|Red _2[0]| 2A
Red Red Red
19 X X X 1012] 1011] 1[10] Red _1[9] | Red _1[8] 06
20 |Red 1[7]|Red 1[6]|Red 1[5]|Red 1[4]|Red 1[3]|Red 1[2]|Red 1[1]|Red 1[0] 70
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@ FoRCELe

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

(Hex) | Operation 1p. .| b7 D6 D5 D4 D3 D2 D1 po |Default
code (Hex)
1 1 1 0 1 0 0 1 x
BLOCK D PANEL_S | PANEL_S |PANEL S |PANEL_S
1| REF_EN I\7A EN ELs] | ELR] | CELMTE | CELpo] | 44
2 SHRO[12] | SHRO[11] | SHRO[10] | SHRO[9]. | SHRofg] [ 00
3 | sHRo[7] | SHRo[6] | SHRO[5] | SHRO4] | SHRo[3] | SHRoR) | 'SHRO[ | SHRo] [ 00
4 x | SHR1[12]| SHR1[11]| SHR1[10}] 'SHRA[9] | SHR1[8] | 00
5 | SHR1[7] | SHR1[6] | SHR1[5] | SHR1[4] | SHR1[3] | SHR1[2]| SHR1[1] | SHR1[0] [ 00
6 | SPON[7] | SPON[6] | SPON[5] | SPON[4] | SPON3].| 'SPONI2] | SPON[1] | sPono] [ 00
7 | SPOFF[7]| SPOFF6]| SPOFF[5] | SPOFF[4] | SPOFF[3]| SPOFF[2] | SPOFF[1] | SPOFFI0]| 00
g |SHRO_1[3[SHRO_1[2[SHRO_1[1|SHRO_1[0|SHRO_2[3[SHRO_2[2[SHRO_2[1[SHRO_2[0|
| ] | | ] ] | |
o |SHRO_3[3[SHRO_3[2[SHRO_3[1|SHRO_3[0[SHR1_T[3| SHR1_1[2[SHR1_1[1[SHR1_1[0[
| ] | | ] ] | |
10 |SHR1_213[SHR1_212[SHR1_2[1|SHRT_2[0[SHR1_3[3| SHRT_3[2[SHR1_3[1|SHR1_3[0|
1 ] 1 | ] | 1 1
11 | sHP@3] | sHP21 | sHPp) | sHPol/| scria) | scrizi-| scriy | scpiop | oo
12 | CHR[7] | CHR[6] | CHR5]| 'CHR[4] | CHR3] | CHR[2}-| CHR[1] | CHR[0] | 02
13 | CON[7] | CON[6] |-CON[5] | CON[4] | CON[3I.| CON[2] | cOoN[1] | confo] | o2
14 | coF [ | corjel |\ coF 51| coF [4).cora)| corF2] | coFy | coFo] | oo
15 | CHP[3] | CHP[2}| CHP[1] | cHPlol|. ccPi3] | ccpiar | ccpr1l | cepio | oo
USER_GI | USER_GI | USER_GI [USER G| USER_GI | USER_GI| USER_GI|USER Gl
16 | P_GATE[|P_GATE[{ P_GATE[| P.GATE[| P_GATE[ | P_GATE[ | P_GATE[ | P_GATE[| 00
7] 6] 5] 4] 3] 2] 1] 0]
CGTS_L[2|CGTS L[2|CGTS_L[1|CGTS_L[1|CGTS_L[1|CGTS_L[1
7| x 1 0] g 8] 7] 6] 00
CGTS_L[|CGTS_L[1|CGTS _L[1|CGTS_L[1|CGTS_L[1|CGTS_L[1|CGTS_L[9|CGTS_L[8
18 |15 4] 3] 2] 1] 0] ] ] 00
19, |CGTS L{7|CGTS L[6|CGTS _L[5|CGTS_L[4|CGTS_L[3|CGTS_L[2|CGTS_L[1|CGTS_L[0| o
| ] | 1 ] ] 1 1
ESh | SETGIPA > . | CGTS_IN[CGTS_IN[CGTS_IN|CGTS_IN[CGTS_IN[CGTS IN[ o
v u21] | vLpo) | v ey | voLe) | v L7 | v Le)
51 | CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN[CGTS_IN[
VL[5 | VL[4 | v e | vl | v gt | veiol | vge | v LE
55 | CGTS_IN[CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN[CGTS_IN[CGTS_IN[ o
vz | vue | vus | vua | vE | vz | VLA | VLo
23 N | CGTS_R[|CGTS_R[|CGTS_R[|CGTS_R[|CGTS_R[[CGTS RI[
21] 20] 19] 18] 17] 16]
o4 | CGTS_R[| CGTS_R[| CGTS_RI| CGTS_RI| CGTS_R[| CGTS_R[| CGTS_R[|CGTS RI[
15] 14] 13] 12] 11] 10] 9] 8]
,5 | CGTS_R[| CGTS_R[| CGTS_RI| CGTS_RI| CGTS_R[| CGTS_R[| CGTS_R[| CGTS_RI|
7] 6] 5] 4] 3] 2] 1] 0]
2% . . | CGTS_IN[CGTS_IN[CGTS_IN|CGTS_IN[CGTS_IN[CGTS_IN[ o
V R[21] | V. R[20] | V R[19] | V_R[18] | V_R[17] | V_R[16]
o7 | CGTS_IN|CGTS_IN| CGTS_IN| CGTS_IN|CGTS_IN|CGTS_IN[CGTS_IN[CGTS_IN[
V R[5] | V.R14] | V.R(3] | V.R112] | V.R{A1] | V.R10] | VR[] | V R[8]
,g | CGTS_IN|CGTS_IN|CGTS_IN|CGTS_IN| CGTS_IN| CGTS_IN|CGTS_IN[CGTS_IN[
VR7] | VRE | VRSB | VRA] | VRE] | VRZ] | V.RA] | V_ R[]
5o |COST_L[3[COS1_L[2[COS1_L[T[COS1_L[0[COS2_L[3[COS2_L[2[COS2_L[T|COS2_LI0|
| ] | | ] ] | |
50 |COS3_L[3[COS3_L[2[COS3_L[1|COS3_L[0|COS4_L[3|COS4_L[2[COS4_L[T|COS4_LIO|
| ] | | ] ] | |
41 |COS5_L[3[COS5_L[2[COS5_L[1| COS5_L |COS6_L[3| COS6_L |COS6_LIT|COS6_LI0| oy
1 ] 1 [0] ] [2] 1 1
47 |COST7_L[|COS17_L[|COS17_L[|COS17_L[|COS18_L[|COS18_L[|COS18_L[|COST8_L| o
3] 2] 1] 0] 3] 2] 1] 0]
45 |COS19_L[|CO819_L[[COS19_L[|COS19_L[|COS20_L[|COS20_L[|COS20_L[|COS20_L[
3] 2] 1] 0] 3] 2] 1] 0]
40 |COS21_L[|COS21_L[[COS21_L[|COS21_L[|COS22_L[|COS22_L[|COS22_L[|[COS22 LT[
3] 2] 1] 0] 3] 2] 1] 0]
40 | COST_RI|COS1_R[| COS1_R[| COST_R[ | COS2_R[| COS2_R[ | COS2_R[| COS2RI| 4,
3] 2] 1] 0] 3] 2] 1] 0]
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, - a-Si TFT LCD Single Chip Driver
‘ FORCELEAD  720RGB x 2047 dot with 16.7M color FL7707N

COS3 R[] COS3_R[| COS3_R[]| COS3 R[] COS4_R[| COS4 R[] COS4_R[| COS4_R|

41 3] 2] 1] 0] 3] 2] 1] 0] 00
42 | COS5_R[| COS5_R[| COS5_R[ | COS5_R] | COS6_R[ | COS6_RI | COS6_R| COS6_RI| o
3] 2] 1 0] 3] 2] 1 0]
46 |COST7_R|COS17_R|COS17_R|COS17_R|COS18_R| COS16_R|COSI8_R| COST8_R| oo
[3] [2] 1] [0] [3] [2] [1] [0]
2on | COS19_R|COS19_R|COS19_R|COS19_R|COS20_R| COS20_R|COS20_R[COS20_R| o
[3] [2] 1] [0] [3] [2] [1] [0]
oo |COS21_R|COS21_R|COS21_R|COS21_R|COS22_R| COS22_R|COS22_R|COS22 R| o9
[3] [2] 1] [0] [3] [2] 1] [0]
51 | TCON_O [ TCON_O | TCON_G | TCON_O | TCON_O | FEON-O[TCON_O | TCON 0| o
P11 | PTie] | Prs] | PTE] | PTEL |l PTRL | PTHT | PTO]
” . |GIP_OPT[|GIP_OPT[| GIP_OPT[| GIP _OPT{| GIP_OPT[| GIP_OPT[|GIP_OPT[|
2] 21] 20] 19] 78] 17] 16]

Eoh | SETGIP1 | 53 |GIP_OPTI|GIP_OPT[|GIP_OPT[|GIP_OPT(| GIP_OPT(|GIP_OPT[|GIP_OPT[|GIP_OPT[| o
15] 14] 13] 12] ] 10] 9] 8]

=, |GIP_OPTI|GIP_OPT[|GIP_OPT[| GIP_OPT]|GIP.OPT[| GIP_OPT|GIP_OPT[|GIP_OPT| g

7] 6] 5] 2] 3] 2] 1] 0]
55 | CHR2[7] | CHR2[6] | CHR2[5] | CHR2[4]. [-6HR2[3] | CHR2[2].| GHR2[1] | CHR2[0] | 00
56 | CON2[7] | CON2[6] | CON2[5] | CON2[4]/| CON2[3] { CON2[2}.| CON2[1] | CON2[0] | 02
57 | COFF2[7]| COFF2[6] | COFF2[5}| COFF2[4] | COFF2[3]| COFF2[2]| COFF2[1]| COFF2[0]| 02
58 | CHP2[3] | CHP2[2] |-CHP2[1] | CHP2[0] | CCP2[3]|. CCP2[2] | CCP2[1] | CCP2[0] | 00
59 X X CKS[21].{ CKS[20}. | CKS[19] | CKS[18] | CKS[17] | CKS[16] [ 00
60 | CKS[15] | CKS[14]}-| CKS[13] | CKS[12]-{ CKS[11] | CKS[10] | CKS[9] | CKS[8] | 00
61 | CKS[7] | CKS[6] | CKS[5] |~CKS[4]"| CKS[3] | CKS[2] | CKS[1] | CKS[0] | 00
62 | COFF[9] | COFF[8] | CON[9]{-.CONI8] | SPOFF[9]| SPOFF[8]| SPON[9] | SPON[8] [ 00

PANEL_S|PANEL_S|PANEL_S|PANEL_S
63 | COFF29] | COFFI8] | CON2(9] |\CON2M8] |'c izt | eL iy | EL. iy | EL Iniol | %
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

(Hex) | Operation 1p. .| b7 D6 D5 D4 D3 D2 D1 po |Default
code (Hex)
1 1 1 0 1 0 1 0 -
YS2_SEL[|YS2_SEL[|YS1_SEL[|YST_SEL[ YS_FLAG | ALL.ON_
1 i 5 i 5| vs2_xor|vs1 xor| >y S 94
2 | GATE[7] | GATE[6] | GATE[5] | GATE[4] | GATE[3] | GATE[2] | GATE[].| GATE[0] | 00
CK_ALL_| CK_ALL_| CK_ALL_| CK_ALL.| CK'ALL | CK_ALL
3 C(;(NAIE_II:I S-IC-)\l(l_AELI\II_ ON_WIDT|ON_WIDT |ON_WIDT|ON_WIBT{ON "WIDT|ON_WIDT| 00
—ON_ W) | HA[4] | HAE] | oe2pboep) | Ho)
CK_ALL_| CK_ALL_| CK_ALL_| CK ALL_| CK_ALL_| CK_ALL_
4 X x  |ON_WIDT|ON_WIDT|ON_WIDT|ON WIDT|ON_WIDT|ON_WIDT| 00
Hors] | H2r4] | Heigpbomep) | H2p) | H2l0)
CK_ALL_| CK_ALL_| CK_ALL. | CK_ALL_| CK_ALL_| CK_ALL_
5 X x  |ON_WIDT|ON_WIDT|ON_WIDT|ON WIDT|ON_WIDT|ON_WIDT| 00
H3s] | H3[4] | WH3mll” H32] | ey | HBj)
YS_FLAG|YS_FLAG|YS_FLAG|YS_FLAG|YS.FLAG |YS_FLAG|YS_FLAG|YS_FLAG
6 | PERIOD[| PERIOD[| PERIOD][| PERIOD]| PERIOD[| PERIOD{|.PERIOD[| PERIOD[| 00
7] 6] 9] 4] 3] 2] 1] 0]
~ [¥S2_SEL [ V52_SEL| YS1_SEL | YS1_SEL| YS2_XOR|YS1_XOR|YS_FLAG|ALL ON_| g,
201] 200] 211) 2[0] 2 2 EN2 | EN2
USER_GI| USER _GI| USER GI|USER_GI| USER.GI|USER G| USER_GI | USER_GI
8 |P_GATE1|P_GATE1|P_GATE1|P.GATE1|P.GATE1|P_GATE1|P_GATE1|P_GATE1| 00
2[7] 2[6] 2[5] 2[4] 23] 2[2] 2[1] 2[0]
ok ALL | STV_ALL| GKCALLL [CK_ALL | CK ALL_| CK_ALL_| CK_ALL_| CK_ALL_
9 | KA | _ONZEN_| ON_WIDT|ON_WIDT|ON_WIDT (ON_WIDT |ON_WIDT|ON_WIDT| 00
_EN_ 3 HT.2(5] | HT 2] | H1.2[3] | H1 2[2] | H1 2[1] | HT 2[0]
CK ALL_|CK ALL |CK ALL_|CK ALL_|CK ALL_|CK ALL_
10 X x . |ON"WIDT{ON"WIDT|ON_WIDT|ON_WIDT|ON_WIDT|ON_WIDT| 00
H2 2[5].|~HZ 2[4] | H2 2[3] | H2 2[2] | H2 2[1] | H2 2[0]
CK ALL_|CK.ALL_| CK ALL_| CK ALL_| CK ALL_| CK ALL_
11 X x  |ONZWIBT|ON-WIDT|ON_WIDT|ON_WIDT|ON_WIDT|ON_WIDT| 00
H3 2(5] | H3 2[4] | H3 2[3] | H3 2[2] | H3 2[1] | H3 2[0]
YS_FLAG|YS_FLAG|YS.FLAG|YS FLAG|YS_FLAG|YS FLAG|YS FLAG|YS_FLAG
12| ‘PERIOD| PERIGD| PERIOD| PERIOD| PERIOD| PERIOD| PERIOD| PERIOD| 00
207] 2[6] 205] 204] 23] 2[2] 201] 2[0]
EAh | SETGIP2 13| COST_L_[COS1_L_|COST_L_[COS1_L_[COS2_L_[COS2_L_[COS2_L_|COs2_ L_[ oo
Gspl | esp | es( | espo | es@ | es | esi | es[o
-4 |COS3_[_|COS3_L_|COS3_L_|COS3 [_|COS4_L_|COS4_L_|COS4_L_[COS4 L_| oo
Gspl | cs@l | esi | esio | es@ | esi2 | esil | eso
15 |COS5_L_|COS5_L_[COS5_L_|COS5_L_| COS6_L_| COS6_L_|COS6_L_[COS6_L_| oo
Gspl | espe | esi | esio | esp@ | esi | esil | eSO
o1 |COS17_L|COS17_L| COS17_L|COST7_L |COS18_L | COS18_L| COST8_L|COSTBL| o
Gs@l | csi] | esi] | eSO | GS[3l | GSi2 | GS[] | GS[O]
55 |COS19_L|COS19_L|COS19_L|COS19_L | COS20_L | COS20_L|COS20_L|COS20 L[ op
Gspl | csil | esi] | sl | eS| eS| GS[] | GS[O]
53 | COS21_L|COS21_L|COS21_L|COS21_L |COS22_L|COS22_L|COS22 L|COS22 L[ op
Gs@l | osp | esi] | esi] | eS| eS| GSH | GS[O]
o4 |COST_R_|COS1_R_|COS1_R_|COS1_R_|COS2_R_|COS2_R_|COS2_R_|COS2 R_| oo
Gspl | cspl | es( | cspo | es@ | es2 | eS| Gs[o
o5 |COS3_R_|COS3_R_|COS3_R_|COS3_R_|COS4_R_|COS4_R_|COS4_R_|COS4_R_| oo
Gspl | espl | es( | eso | esp@ | es2 | eS| Gs[o
26 |COS5_R_|COS5_R_|COS5_R_|COS5_R_|COS6_R_| COS6_R_| COS6_R_|COSE_R_| oy
Gsi3l | sl | Gsifl | Gspy GS[3] GS[2] GS[1] GS[0]
55 |COSTT R COST7 R|COS17 R|COST7_R|COS18_R|COS18 R|COS18_R|COS18 R "
Gspl | osp | csii] | sl | es@ | eS| GS[l | GS[O]
55 |COS19_R|COS19_R|COS19_R|COS19_R|COS20_R|COS20_R|COS20_R|COS20_R[ o
Gs@] | osp | esi] | sl | eSE | eS| GSHl | GS[]
54 |COS21_R|COS21_R|COS21_R|COS21_R|COS22_R|COS22_R|COS22_R|COS22_R| oo
Gs@3l | csp | esi] | sl | GS[3 | GSi2 | GSHl | GS[O]

35 X x  |EQOPTHMI[EQOPTIO]|  x X EQ—?EL“ EQ—?EL[O 30
5 |EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA| o
Y171 Y6] Y5] Y141 Y13 Y12 Y] Y[l

EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA
37 |FU3-DEL|EOL-DEL EQZ-DEL EQZDEL v HSYNC|Y_HSYNC|Y_HSYNC|Y_HSYNC| 00
71 | AYi6] | AYiS] | AYi4]
[3] [2] 1] [0]
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@ FoRrce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

FL7707N

HSYNC_T|HSYNC_T
45 |EQ2 DEL|EQ2 DEL|EQ2 DEL|EQ2 DEL « « ocLicloctie| o
AY[3] AY[2] AY[1] AY[0] NT100] | NTI0[]
EAh | SETGIP2 HSYNC_T|HSYNC_T|HSYNC_T|HSYNC_T|HSYNC_T|HSYNC_T|HSYNC/ T|HSYNC_T
39 |0 cL1 c|o cL1 c|lo cLi clo oL clo cL1 c|o cL1 clo.crclocLt ¢ o2
NT10[7] | NT10[6] | NT10[5] | NT10[4] | NT10[3] | NT10[2] | NT10[] [ “NT10[0]
(Hex) °'°:;32°" Para.| D7 D6 D5 D4 D3 D2 D1 DO D(f_lf:)‘(‘)"
1 1 1 0 1 0 1 1 =
1 Bkx[1] | Bkx[0] | Bky[1] | Bky[0] | Wx[1] Wx[0] Wy[1] Wy[0] 00
2 | BKx[9] | BKx[8] | BKx[7] | BKx[6] | .BKx[5] “|»BKx[4] | BKx3] | BKx[2] 00
3 | BKy[9] | BKy[8] | BKy[7] | BKy[6]-1~BKy[5]" | BKy[4] |\ BKy3] | BKy[2] 00
4 WX[9] Wx[8] WX[7] WX6] Wx[5] Wx[4] Wx3] Wx[2] 00
5 Wy[9] Wy[8] Wyl7] Wyl6] Wyl[5] Wy[4] Wy3] Wy[2] 00
6 RX[1] RX[0] Ry[1] Ry[0] Gx[1] GX[0] Gy[1] Gy[0] 00
8h | seTcoLor |7 RX[9] Rx[8] RX[7] RX[6] RX[5] Rx[4] Rx3] Rx[2] 00
8 Ry[9] Ry[8] Ry[7] Ry[6] Ry[3] Ry[4] Ry3] Ry[2] 00
9 Gx[9] Gx[8] Gx[7] Gx[6] Gx[5] Gx[4] Gx3] Gx[2] 00
10 Gy[9] Gyl8] Gyl7] Gyl[6] Gyl5] Gyl[4] Gy3] Gy[2] 00
1 BX[1] BX[0] By[1] By[0] AX[1] AX[0] Ay[1] Ay[0] 00
12 | Bx[9] Bx[8] BX[7] BX[6] BX[5] Bx[4] Bx3] BX[2] 00
13 By[9] By[8] Byl[7] Byl[6] Byl[5] By[4] By3] By[2] 00
14 |~ Ax[9] Ax(8] AX[7] Ax[6] AX[5] Ax[4] Ax3] AX[2] 00
15 Ay[9] Ay[8] Ay[7] Ay[6] Ay[5] Ay[4] Ay3] Ay[2] 00
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2 Command description
6.2.1 NOP (00h)
00 H NOP (No Operation)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 0 0 0 0 0 00
Parameter | NO PARAMETER
Description | This command is an empty command; it does not have any effect on the display module.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off; Sleep Out Yes
Register Normal Mode On, IdleiMode On; Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On;’Idle'Mode On, Sleep-Qut Yes
Sleep In-or/Booster Off Yes
Status Default Value
Power On Sequence N/A
Default SIW Reset N/A
H/W Reset N/A
Flow Chart |-

This information contained herein is the exclusive property of Forcelead and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N

6.2.2 Software reset (01h)

01H SWRESET (Software Reset)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 0 0 0 Q 1 01

Parameter | NO PARAMETER

When the Software Reset command is written, it causes a software reset. It resets the
commands and parameters to their S/W Reset default values. (See default tables in each

Description o
command description.)
The display is blank immediately.
It will be necessary to wait 5msec before sending new command following software reset.
The display module loads all display suppliers’ factory default values to the registers during
Restriction this Sm sec. . . . VD :
If SW Reset is applied during Sleep Out mode, it will be necessary.to wait 120m sec before
sending Sleep Out command.
SW 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,ldle-Made Off, Sleep Out Yes
Partial Mode On, Idle’Mode On, Sleep Out Yes
Sleep In or.Booster Off Yes
Status Default Value
Power.On Sequence N/A
Default SIW Reset N/A
H/W Reset N/A
FWRESET (01H) -"""L_eééﬁa """"

Display whole blank
screen

A

Set Commands i i
to S/W Default ! '
Flow Chart Value ! Mode !

A 4

Sleep In Mode >
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6.2.3 Read Display ID (04h)
04 H RDDID (Read Display ID)
R/W D7 D6 D5 D4 D3 D2 DA1 DO HEX
Command Read 0 0 0 0 0 1 0 0 04
1st parameter - ID17 ID16 ID15 ID14 ID13 ID12 ID 11 ID10 38
2nd parameter - ID27 ID26 ID25 ID24 ID23 ID22 D21 ID20 21
3 parameter - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 1F
Description | This read byte returns 24-bit display identification information:
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 Booster Off Yes
Status Default Value
Power OnSequence 38
Default SIW Reset 21
H/W Reset 1F
Serial I/F'Mede’ .~ [~
' Legend !
RDDID (04H) i |
Driver /" Parameter /"
Lo Sos = 5
Flow Chart / Send ID1[7:0] / : :
/ Send ID2[7:0] / i Sequential i
! transfer !
/ sendD3[7:0] /" T !

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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6.2.4 Read Display Power Mode (0Ah)

0AH RDDPM (Read Display Power Mode
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 0 1 0 0A
1st parameter - D7 D6 D5 D4 D3 D2 0 0 -
This command indicates the current status of the display.as described in the table below:
Bit Description Value
D7 | Booster Voltage Status ‘1’=Booster on,-0’=Booster off
D6 Idle Mode On/Off ‘1’=Idle-Mode on, ‘0’=ldle Mode off
Description D5 Partial Mode On/Off ‘1’=Partial Mode on, ‘0’= Partial Mode off
D4 Sleep In/Out ‘1’=Sleep.out , ‘0’=Sleep in
D3 Display Normal Mode On/Off ‘1’=Display Normal.on, ‘0’=Display Normal off
D2 Display On/Off ‘I’=Display on,/0’=Display off
D1 Not Defined Setto ‘0’
DO Not Defined Set to0’
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-Booster Off Yes
Status Default Value
Power On Sequence 08h
Default SIW Reset 08h
H/W Reset 08h

Serial I/F Mode

E Legend

s
RDDPM (0AH) !

1

Driver
Flow Chart / Send D[7:0] /
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6.2.5 Read Display MADCTR (0Bh)
0B H RDDMADCTR (Read Display MADCTR)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 0 1 1 0B
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as described.in the table below:
Bit Description Value
D7 Page Address Order (MY) ‘0’=Increment;.'1"’= Decrement
D6 Column Address Order (MX) ‘0’=Increment, ‘1’ = Decrement
Description D5 | Page/Column Exchange (MV) Setto ‘0’
D4 Line Address Order (ML) Set 0.0’
D3 RGB/BGR Order ‘0'=Increment, ‘1”’=.Decrement
D2 Display Data Latch Order (MH) | ‘0’=Increment; ‘1" = Decrement
D1 Flip horizontal Setto ‘0’
DO Flip vertical 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 Booster-Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
_ T legend 1
Serial I/F Mode
RDDMADCTL (0BH
(0BH) Host / Parameter /"
Driver
Flow Chart | ,//_SendDI0l /7

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.

82/ 199
Version 0.1



, - a-Si TFT LCD Single Chip Driver
‘ FORCELEAD  720RGB x 2047 dot with 16.7M color FL7707N

6.2.6 Read Display Pixel Format (0Ch)

0CH RDDCOLMOD (Read Display COLMOD)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 0 0 0C
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as.described in the table below:
Bit Description Value
D7 Reserved Setto ‘0’
D6 101’ =16-bit/pixel
Descriotion D5 RGB Interface Pixel format ‘110’ =18-bit/pixel
P D4 111’ =24-bit/pixel
D3 Reserved Setto ‘0’
D2 Set 1o ‘0’
D1 DBI Interface Pixel format Setto ‘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' Booster Off Yes
Status Default Value
Power On Sequence 70h
Default S/W Reset No Change
H/W Reset 70h
_ I T Legend
Serial I/F Mode
RDDCOLMOD
r co Host / Parameter /
Driver

Flow Chart / Send D[7:0] / i
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6.2.7 Read Display Image Mode (0Dh)

ODH RDDIM (Read Display Image Mode)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 0 1 0D
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Vertical Scrolling On/Off Set to ‘0’
D6 Horizontal Scrolling On/off Setto 0’
Description D5 Inversion On/off ‘I’=\nversion On, ‘0’.= Inversion Off
D4 All Pixel On 1’=White display,.0’ = Normal display
D3 All Pixel Off 1’=-Black display;‘0’.= Normal display
D2 ‘000'=GCQ0, ‘001'=GC1
D1 Gamma Curve Selection ‘010'=GC2; /011’=GC3
DO ‘100to-111"='not define
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 Booster-Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h

__________________

Legend

Serial I/F Mode

Flow Chart / Send D[7:0] / i

84/ 199
This information contained herein is the exclusive property of Forcelead and shall not be distributed, .
reproduced, or disclosed in whole or in part without prior written permission of Forcelead. Version 0.1



a-Si TFT LCD Single Chip Driver

‘ FORCELERAD  720RGB x 2047 dot with 16.7M color FL7707N
6.2.8 Read Display Signal Mode (0Eh)
0OEH RDDSM (Read Display Signal Mode
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 1 0 0E
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Tearing Effect Line On/Off Setto ‘0
D6 Tearing Effect Line Mode Set to'0
Descriotion D5 Horizontal Sync. On/Off ‘1’= HSbitiis ‘1’, ‘0’ = HS bit is ‘0’
P D4 Vertical Sync. On/Off “1’=VS hitis ‘1, ‘0’ = VS bitis ‘0’
D3 Pixel Clock. On/Off “1’= PCLK line is ‘1,0’ = PCLK line is ‘0’
D2 Data Enable On/Off ‘"= DE bit is '1,,°0~= DE bitis ‘'O’
D1 Not Define Setto ‘0’
DO Error on DSI ‘1’= Error, /0= No-Error
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 Booster Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
_ ' legend !
Serial I/F Mode
RDDSM Host / Parameter /"
Driver
Flow Chart / Send D[7:0] /

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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6.2.9 Read Display Self-Diagnostic Result (OFh)
OF H RDDSDR (Read Display Self-Diagnostic Result)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 1 1 OF
1st parameter - D7 D6 0 0 0 0 0 0 -

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

Bit Description Value
D7 Register Loading Detection See Section \5:5.1
D6 Functionality Detection See Section.5.5.2
D5 Chip Attachment Detection Setto ‘0’
Description D4 Display Glass Break Detection Setto 0
D3 Not Define Setto ‘0’
D2 Not Define Setto ‘0’
D1 Not Define Setto ‘0’
. ‘1’= Checksums’are not the same
DO Checksums Comparison ‘0= Checksums are the same
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 Booster-Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
_ ' legend 1
Serial I/F Mode
Cee | e O
Driver
Flow Chart | /_Senddlrol

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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6.2.10 Sleep In (10h)

10H SLPIN (Sleep In)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 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 display. oscillator is stopped, and
panel scanning is stopped.
Sleep In
! i
[ cate Output T[T STOP
Description | Source Output B ;._gj_-ﬁ/;Blanking display (over.1frame display) *
| VCOM Output |::::ov::::i/ ov
. 1
[ Intemal Oscillator |3 88002 2 RRee 5] sToP
| DC/DC Converter i OFF 0V or VDD
This command has no-effect when module'is-already in sleep in mode. Sleep In Mode can
only be exit by the'Sleep Out.Command (11H).
- It will be necessary-to.wait 15msec before sending next command; this is to allow time for
Restriction e .
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 Booster Off Yes
Status Default Value
Power On Sequence Sleep In mode
Default S/W Reset Sleep In mode
H/W Reset Sleep In mode
It takes about 120msec to get into Sleep In mode after SLPIN command issued.
SPLIN (10H) —l Legend
Stop
: DC/DC
Display whole blank Parameter
screen (Automatic No Converte / /
Flow Chart effect to DISP

ON/OFF Command)

Stop
Internal
Oscillator

Sleep In

Drain charge
from LCD
panel
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6.2.11 Sleep Out (11h)

11H SLPOUT (Sleep Out)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 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 display. oscillator is started, and panel
scanning is started.

Sleep Out
1
1
|
1
1
1
| Internal Oscillator | STOP Eg% Start e LR ORRLLLLTLLTLLTLIRRRHEEY
i
| DC/DC Converter | gy |
T
Description [ DC/DC Converter [ -~ 0V :
| DC/DC Converter | oy : 4
T
1
[ GateOutput | grop | sToP
1
[ Source Output | gy 1oV
1
[  vcoMouput | oy 1oV

Blanking.display (ovei’ 1frame display) *
1

If DISPON 29H is set

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
Restriction | during this 15msec and there cannot be any abnormal visual effect on the display
image if factory default and register values are same when this load is done and when the
display module is already Sleep Out —mode.

The display module is doing self-diagnostic functions during this 5msec.

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

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence Sleep In mode
Default S/W Reset Sleep In mode
H/W Reset Sleep In mode
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Flow Chart

It takes 120msec to become Sleep Out mode (booster on mode) after SLPOUT command

issued.

SLPOUT (11H)

Start Internal
Oscillator

Start
DC-DC
Converter

Charge Offset
voltage for
LCD Panel

]

'

Display Memory.
contents in accordan

table settings

Display whole blank
screen for 2 frames
(Automatic No effect to
DISP ON/OFF

e

C
with the current comma;

Sleep Out

__________________

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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6.2.12 Normal Display Mode On (13h)

13 H NORMON (Normal Display Mode On
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 1 0 0 1 1 13
Parameter | No Parameter
D i This command returns the display to normal mode. Normal display'-mode on means Partial
escription
mode off, Scroll mode Off.
Restriction | This command has no effect when module is already'in Normal Display mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Qut Yes
Sleep In or Booster. Off Yes
Status Default Value
Default Power On‘Sequence Normal mode ON
S/W Reset Normal mode ON
H/W Reset Normal mode ON

This information contained herein is the exclusive property of Forcelead and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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6.2.13 Display Inversion Off (20h)

20H INVOFF (Display Inversion Off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 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
o [ (AL TR
Description %9555H‘E=
> e+
E EEN N
N | | W N
O]
Restriction | This command has no effect when module is already.in inversion 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 Booster Off Yes
Status Default Value
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
' legend k
Display Inversion On | i
Mode | !
\ / Parameter /!
INVOFF (20H) : :
Flow Char = |
" O |
Display Inversion OFF ! !
Mode i Sequential |
: transfer i
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6.2.14 Display Inversion On (21h)

21H INVON (Display Inversion On)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 Q 1 21

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)

MemoryI

Description

[ —

[ 1]
1]
1]
1]
L]
1]
L
L

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

Display 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 Booster Off Yes
Status Default Value
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
T legend k
Display Inversion OFF i i
Mode | !
\ / Parameter /!
INVON (21H) | |
Flow Chart | i

<
o
o
®
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6.2.15 All Pixel Off (22h)

22 H ALLPOFF (All Pixel Off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 1 0 22

Parameter | No Parameter

This command turns the display panel black in Sleep Out mode and.a status of the Display
On/Off register can be on or off.

This command makes no change of contents of frame memory.

This command does not change any other status.

(Example)
Description Memor‘ﬂ
EEEmEEN
[m—y
T
RN ]

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

( Black Display >

Status Availability
Normal Mode On, Idle Mode Off;.Sleep.Out Yes
Register Normal Mode-On;.ldle Mode On, SleepOut Yes
Availability Partial ModeOn; Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On; Sleep Out Yes
Sleep In or.Booster Off Yes
Status Default Value
Power On Sequence All pixel off
Default S/W Reset All pixel off
H/W Reset All pixel off
" Legend 1
Cormal Display Mode OB | i
i/ Parameter /!
ALLPOFF | |
Flow Chart | i

<
o
o
®
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6.2.16 All Pixel On (23h)

23 H ALLPON (All Pixel On)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 1 1 23

Parameter | No Parameter

This command turns the display panel white in Sleep Out mode and.a status of the Display
On/Off —register can be on or off.

This command makes no change of contents of frame memory.

This command does not change any other status.

(Example)
MemoryI Display

>

Description

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

( White Display >

Status Availability
Normal Mode On, Idle Mode Off;.Sleep.Out Yes
Register Normal Mode-On;.ldle Mode On, SleepOut Yes
Availability Partial ModeOn; Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On; Sleep Out Yes
Sleep In or.Booster Off Yes
Status Default Value
Power On Sequence All pixel off
Default S/W Reset All pixel off
H/W Reset All pixel off
" Legend 1
Cormal Display Mode OB | i
i/ Parameter /!
ALLPON | |
Flow Chart | i

<
o
o
®
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6.2.17 Display Off (28h)

28 H DISPOFF (Display off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 1 0 0 0 28

Parameter NO Parameter

This command is used to enter into DISPLAY OFF mode. In thiss-mode, the output from
Frame Memory is disabled and blank page inserted.

This command makes no change of contents of frame memory.

This command does not change any other status.

There will be no abnormal visible effect on the display.

o (Example)
Description MemoryI Display

[ —

Restriction | This command has nao effect when module.is-already in display off mode.

< 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 Booster Off Yes
Status Default Value
Power On Sequence Display Off
Defaul S/W Reset Display Off
H/W Reset Display Off
' Legend
( Display On Mode > : i
i/ Parameter |
DISPOFF i :
Flow Chart : i
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6.2.18 Display On (29h)

29H DISPON (Display on)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 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
| O
LI

O W
|]|]|:> EEN | | W

(0]
(I
(W]
(L]
(L]
NE |
(L]
AT

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

( 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 Booster-Off Yes
Status Default Value
Power On Sequence Display Off
Default S/W Reset Display Off
H/W Reset Display Off
" Legend
( Display Off Mode > !
i/ Parameter /|
DISPON i :
Flow Chart : |
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6.2.19 Memory Access Control (36h)

36 H MADCTR (Memory Access Control)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 1 0 1 1 0 36
Parameter - MY MX - - RGB SS - - -

This command defines read/write scanning direction of frame memaory.
This command makes no change on the other driver status.

Bit Assignment
BIT NAME DESCRIPTION
Description D7 PAGE ADDRESS ORDER (MY) These 2 bits.controls interface to display
D6 COLUMN ADDRESS ORDER (MX) | direction
Color selector switch-control
D3 RGB-BGR ORDER (BGR) 0=RGB color sequence;.1=BGR color sequence
D2 Horizontal ORDER (SS) LCD horizontal refresh direction control
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;.ldle Mode On, Sleep Out Yes
Sleepn or Booster Off Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset No Change
H/W Reset 00h

Legend

r MADCTR

Flow Chart / Parameter / i
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6.2.20 Idle Mode Off (38h)

38H IDMOFF (Idle Mode Off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 1 1 0 Q 0 38
Parameter | No Parameter
Descriotion This command is used to recover from idle mode on
P In the idle off mode, display panel can display maximum 16.7M"colors
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 Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster-Off Yes
Status Default Value
Power On Sequence Idle Mode Off
Default S/W'Reset Idle Mode Off
H/W.Reset Idle Mode Off
! Legend !
l / Parameter /
[ IDMOFF (38)
Flow Chart

< Idle mode OFF )

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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6.2.21 Idle Mode On (39h)

39H IDMON (Idle Mode on)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 1 1 0 0 1 39
Parameter | No Parameter
This command is used to enter idle mode on.
In the idle on mode, color expression is reduced. The primary.and the secondary colors
using MSB of each R, G and B in the Frame Memory, 8 color. depth data is displayed.
(Example)
Top-Left (0,0) Memory
[ 1]
>
Description
“x“ Don’t care
Color R7 RsR5RaR3 R2R1Ro | G7G6G5G4G3G2G1Go | B7BsBsBaB3B4B1Bo
Black QXXX XXXX OXXX XXXX OXXX XXXX
Blue XXX XXXX OXXX XXXX 1 XXX XXXX
Red T XXX XXXX OXXX XXXX 0XXX XXXX
Magenta IXXX XXXX O0XXX XXXX XXX XXXX
Green OXXX XXXX TXXX XXXX OXXX XXXX
Cyan OXXX_XXXX XXX XXXX XXX XXXX
Yellow 1 XXX XXXX TXXX XXXX O0XXX XXXX
White 1 XXX XXXX XXX XXXX XXX XXXX
Restriction | This.command has no effectwhen 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 Booster Off Yes
Status Default Value
Power On Sequence Idle Mode Off
Default S/W Reset Idle Mode Off
H/W Reset Idle Mode Off

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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Idle mode OFF

Flow Chart r IDMON i

< Idle mode ON )

<
o
o3
@
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6.2.22 Write Display Brightness (51h)

51H WRDISBV (Write Display Brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 0 0 0 1 51
DBV1[7 | DBV1[6 | DBV1[5 | DBV1[4 | DBV1[3 | DBV1[2/| (DBVA[4-| DBV1[0 00h
Parameter Write ] ] ] ] ] ] ] ]
DBV2[7 | DBV2[6 | DBV2[5 | DBV2[4 | DBV2[3 |‘DBV2[2/|"DBV2[1 | DBV2[0 00h
| | ] | | ] | |
This command is used to adjust brightness value.
In principle relationship is that 00h value means the lowest brightness and FFh value means
the highest brightness.
DBV[7:0] Brightness Ratio Brightness %
L 00h 0/256 0%
Description | "oy, 1/256 0.39%
FEh 255/256 99.6%
FFH 256/256 100%
Restriction | The display supplier cannat use.this command for tuning (e.g. factory tuning, etc.).
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 Booster Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
! Legend !
r WRDISBV ! -
' / Parameter /!
DBV[7:0] !
Flow Chart ! !
E Sequential E
New Brightness ' transfer !
Loaded T
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6.2.23 Read Display Brightness (52h)

52H RDDISBYV (Read Display Brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 0 0 1 0 52

DBVA[7 | DBV1[6 | DBVA[5 | DBV1[4 | DBV1[3 | DBV1[2/{ (DBVI[4-| DBV1[0 00h

1 1 1 1 1 1 1 1
Parameter Read I pEva[7 [ DBV2[6 | DBV2[5 | DBV24 | DBV2[3 |DBV2[2 | .DBV2[1 | DBV2[0
1 1 1 1 1 1 1 1

00h

This command is used to read brightness value.
In principle relationship is that 00h value means the lowest-brightness and FFh value means

Description the highest brightness.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, Sleep. Qut 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 Booster Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Réset 00h
H/W Reset 00h

__________________

Seriahl/F Mode ;

RDDISBV

Driver
Flow Chart | Serdorol

<
o
o3
®
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6.2.24 Write CTRL Display (53h)

53 H WRCTRLD (Write CTRL Display Value
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 0 0 1 1 53
Parameter Write 0 0 BCTRL 0 DD BL 0 0 -
This command is used to control display brightness.
Bits Value
o BCTRL ‘0’ off, DBV[7:0] is 00h; PWM keep low
Description ‘1’ On, DBV[7:0] is active; PWM output
DD ‘0’ Brightness dimming is off
‘1’ Brightness dimming is on
BL ‘0’ Backlight Control is off
‘1’ Backlight Control is on
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 Qut Yes
Sleep.In or Booster Off Yes
Status Default Value
Power.On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
! Legend !
WRCTRLD H !
' / Parameter /!
BCTRL, DD, BL !
E Sequential i
New Control i transfer !
Value Loaded T
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6.2.25 Read CTRL Display Value (54h)
54 H RDCTRLD (Read CTRL Display Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 0 1 0 0 54
Parameter Read 0 0 BCTRL 0 DD BL 0 0 -
This command is used to read brightness value.
L In principle relationship is that 00h value means the lowest brightness and FFh value means
Description . .
the highest brightness.
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 Booster Off Yes
Status Default Value
Power On Seguence 00h
Default SIW Reset 00h
H/W._Reset 00h
| Legend !
Serial I/F Mode | !
I—_RE'IgLI_D_ \ /" Parameter /!
Driver | '
/ Send D[7:0] / : E
| e
Flow Chart ! :

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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6.2.26 Write Content Adaptive Brightness Control (55h)

55H WRCABC (Write Content Adaptive Brightness Control)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 0 1 0 1 55
Parameter Write 0 0 0 0 0 0 C1 CO0 -

This command is used to set parameters for image content.based adaptive brightness control
functionality.

D ioti C1 Co Function
escription 0 0 off
0 1 User Interface Image (Ul mode)
1 0 Still Picture Image (Still mode)
1 1 Moving Picture Image (Moying-mode)
Restriction | This register is synchronized with V-sync by internal circuit.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On;. Sleep Qut Yes
Availability Partial Mode On, Idle'Mode Off, Sleep Out Yes
Partial Mode On, Idle'Mode On, Sleep Out Yes
Sleep.In or Booster Off Yes
Status Default Value
Power-On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
| Legend !
|
WRCABC !

New Adaptive
Image MQde L ______________

c[1:0 \ < Action > |
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6.2.27 Read Content Adaptive Brightness Control (56h)

56 H RDCABC (Read Content Adaptive Brightness Control
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 1 1 1 0 56
Parameter Read 0 0 0 0 0 0 C1 Co -
This command is used to read parameters for image content based adaptive brightness control
functionality.
D it C1 CO0 Function
escription 0 0 oFf
0 1 User Interface Image (Ul mode)
1 0 Still Picture Image (Still mode)
1 1 Moving Picture Image (Moying'mode)
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,ddle.Mode On, Sleep.Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
| Legend !
Serial I/F Mode ; :
Im:— ' /" Parameter /!
Driver | '
Flow Chart / Send BI7-0) / i E

<
o
o
®
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6.2.28 Write CABC Minimum Brightness (5Eh)

5EH WRCABCMB (Write CABC minimum brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 1 1 1 0 5E
CMB1[ | CMB1[ | CMB1[5] CMB1[ | CMB1[ | CMB1["(['CMB4[ | CMB1[ 00h
Parameter Write ! ! 4] 3l 2] 0 9
' CMB2[ | CMB2[ | CMB2[5] CMB2[ | CMB2[ <[\CMB2[ ["CMB2[ | CMB2[ 00h
7] 6] 4] 3] 2] 1] 0]
This command is used to set the minimum brightness.value of the display for CABC function
Description In principle relationship is that 00h value means the lowest brightness for CABC and FFh value
means the highest brightness for CABC.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle ModeOn;.Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On;.Sleep Qut Yes
Sleep In-or'Booster Off Yes
Status Default Value
Power On.Sequence 00h
Default SIW.Réset 00h
H/W Reset 00h
| Legend !
r WRCABCMB ! |
' /" Parameter /!
CMB[7:0] !
Flow Chart | |
i Sequential E
New Display ! transfer !
Luminance Value T ..
Loaded

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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6.2.29 Read CABC minimum brightness (5Fh)

5F H RDCABCMB (Read CABC minimum brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 1 1 1 1 5F
CMB1[ | CMB1[ | CMB1[5] CMB1[ | CMB1[ | CMB1["(['CMB4[ | CMB1[ 00h
Parameter Read ! ! 4] 3l 2] 0 9
CMB2[ | CMB2[ | CMB2[5] CMB2[ | CMB2[ <[\CMB2[ ["CMB2[ | CMB2[ 00h
7] 6] 4] 3] 2] 1] 0]
This command is used to read the minimum brightness value of the display for CABC function
Description In principle relationship is that 00h value means the lowest brightness for CABC and FFh value
means the highest brightness for CABC.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle ModeOn;.Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On;.Sleep Qut Yes
Sleep In-or'Booster Off Yes
Status Default Value
Power On.Sequence 00h
Default SIW.Réset 00h
H/W Reset 00h
| Legend !
Serial I/F Mode | !
Im_ :/ Parameter /E
T SO oL SO |
Driver | '
Flow Chart / Send D[7:0] / i E

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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6.2.30 Read Black/White Low Bits (70h)
70H RDBWLB (Read Black White Low Bits)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 0 0 70
Parameter Read Bkx1 Bkx0 Bky1 BkyO Wx1 WxQ Wy1 Wy0 -
This command returns the lowest bits of black and white color characteristic.
_r Black: Bkx and Bky
Description | \npite: Wx and Wy
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 Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W._Reset 00h OTP Value
H/W Reset 00h OTP Value
! Legend !
Serial I/F Mode | !
I—m_ i/ Parameter /:
Driver | '
Flow Chart / Send DI7:0] / i E
= |
i Sequential i
! transfer E
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6.2.31 Read Bkx (71h)

71H RDBkx (Read Bkx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 0 1 71
Parameter Read Bkx9 Bkx8 Bkx7 Bkx6 Bkx5 Bkx4 Bkx3 Bkx2 -

This command returns the Bkx bits of black color characteristic:

Description
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value

__________________

Serial |/F Mode

Driver

Flow Chart / Send P70l / i

<
o
o
®
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6.2.32 Read Bky (72h)

72 H RDBKky (Read Bky)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 1 0 72
Parameter Read Bky9 Bky8 Bky7 Bky6 Bky5 Bky4 Bky3 Bky2 -

This command returns the Bky bits of black color characteristic:

Description
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value

__________________

Serial |/F Mode

Driver

Flow Chart / Send P70l / i

<
o
o
®
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6.2.33 Read Wx (73h)
73 H RDWx (Read Wx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 1 1 73
Parameter Read Wx9 Wx8 Wx7 Wx6 Wx5 Wx4 Wx3 Wx2 -
Description This command returns the Wx bits of White color characteristic:
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
HAV Reset 00h OTP Value
' Legend !
Serial lIF Mode ! !
I—W_ i/ Parameter /:
Driver | '
Flow Chart / Send D179 / i E
i Sequential |
! transfer E
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6.2.34 Read Wy (74h)
74 H RDWy (Read Wy)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 0 0 74
Parameter Read Wy9 Wy8 Wy7 Wy6 Wy5 Wy4 Wy3 Wy2 -
Description This command returns the Wy bits of White color characteristic:
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/\W Reset 00h OTP Value
| Legend !
Serial l/F Mode | !
I—w_ i/ Parameter /:
Driver | '
Flow Chart / Send DI7:0] / i E
i Sequential |
! transfer E
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6.2.35 Read Red/Green Low Bits (75h)
75H RDRGLB (Read Red Green Low Bits)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 0 1 75
Parameter Read Rx1 Rx0 Ry1 Ry0 Gx1 Gx0 Gy1 Gy0 -
This command returns the lowest bits of Red and Green color characteristic.
. Red: Rx and Ry
Description Green: Gx and Gy
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 Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W._Reset 00h OTP Value
H/W Reset 00h OTP Value
! Legend !
Serial I/F Mode | !
I—m_ i/ Parameter /!
Driver | '
Flow Chart / Send D[7:0] / i .m E
i Sequential |
! transfer E
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6.2.36 Read Rx (76h)
76 H RDRXx (Read RXx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 1 0 76
Parameter Read Rx9 Rx8 Rx7 Rx6 Rx5 Rx4 Rx3 Rx2 -
Description This command returns the Rx bits of Red color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/AV Reset 00h OTP Value
' Legend !
Serial IF Mode ! !
I—W_ i/ Parameter /:
Driver | '
Flow Chart / Send D179 / i E
i Sequential |
! transfer E
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6.2.37 Read Ry (77h)
77H RDRy (Read Ry)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 1 1 77
Parameter Read Ry9 Ry8 Ry7 Ry6 Ry5 Ry4 Ry3 Ry2 -
Description This command returns the Ry bits of Red color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
| Legend !
Serial l/F Mode | !
I—w_ i/ Parameter /:
Driver | '
Flow Chart / Send D[7:0] / i .m E
i Sequential |
! transfer E
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6.2.38 Read Gx (78h)

78 H RDGx (Read Gx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 0 0 78
Parameter Read Gx9 Gx8 Gx7 Gx6 Gx5 Gx4 Gx3 Gx2 -
Description This command returns the Gx bits of Green color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
| Legend !
Serial IF Mode | !
I—W_ :/ Parameter /:
Driver | '
Flow Chart / Send DI7:0] / i E
i Sequential |
! transfer E
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6.2.39 Read Gy (79h)
79H RDGy (Read Gy)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 0 1 79
Parameter Read Gy9 Gy8 Gy7 Gy6 Gy5 Gy4 Gy3 Gy2 -
Description This command returns the Gy bits of Green color characteristic:
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
| Legend !
Serial l/F Mode | !
I—W_ i/ Parameter /:
Driver | '
Flow Chart / Send D[7:0] / i .m E
i Sequential |
! transfer E

118/ 199

This information contained herein is the exclusive property of Forcelead and shall not be distributed, .
Version 0.1

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.



a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.40 Read Blue/AColor Low Bits (7Ah)
7AH RDBALB (Read Blue AColor Low Bits
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 1 0 7A
Parameter Read Bx1 Bx0 By1 By0 Ax1 Ax0 Ay1 Ay0 -
This command returns the lowest bits of Blue and AColor.color-characteristic.
. Blue: Bx and By
Description A: Ax and Ay
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 Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/\W Reset 00h OTP Value
| Legend !
Serial I/F Mode ! !
I—m_ ' / Parameter /!
Driver | '
Flow Chart / Send DI7:0] / i E

This information contained herein is the exclusive property of Forcelead and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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6.2.41 Read Bx (7Bh)

7BH RDBXx (Read Bx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 1 1 7B
Parameter Read Bx9 Bx8 Bx7 Bx6 Bx5 Bx4 Bx3 Bx2 -
Description This command returns the Bx bits of Blue color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/AV Reset 00h OTP Value
' Legend !
Serial IF Mode | !
I—ﬁ_ :/ Parameter /:
Driver | '
Flow Chart / Send DI7:0] / i E
i Sequential |
! transfer E
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.42 Read By (7Ch)
7CH RDBy (Read By)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 1 0 0 7C
Parameter Read By9 By8 By7 By6 By5 By4 By3 By2 -
Description This command returns the By bits of Blue color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
| Legend !
Serial l/F Mode | !
I—w_ i/ Parameter /:
Driver | '
Flow Chart / Send D[7:0] / i .m E
i Sequential |
! transfer E
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.43 Read Ax (7Dh)
7D H RDAX (Read Ax)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 1 0 1 7D
Parameter Read Ax9 Ax8 Ax7 Ax6 Ax5 Ax4 Ax3 Ax2 -
Description This command returns the Ax bits of A color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
HAV Reset 00h OTP Value
' Legend !
Serial lIF Mode ! !
RDAX i/ Parameter /:
Driver | '
Flow Chart / Send D179 / i E
i Sequential |
! transfer E
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.44 Read Ay (7Eh)
7EH RDAy (Read Ay)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 1 1 0 7E
Parameter Read Ay9 Ay8 Ay7 Ay6 Ay5 Ay4 Ay3 Ay2 -
Description This command returns the Ay bits of A color characteristic.
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 Booster-Off Yes
Status Default Value
Before OTP After OTP
Default Power On<Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
| Legend !
Serial l/F Mode | !
I—W_ i/ Parameter /:
Driver | '
Flow Chart / Send D[7:0] / i .m E
i Sequential |
! transfer E
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6.2.45 Read DDB Start (A1h)

A1H RDDDBS (Read DDB Start)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX

Command Read 1 0 1 0 0 0 0 1 A1
1st Parameter X X X X X X X X -
2nd Parameter X X X X X X X X
3Rd Parameter Read X X X X X X X X
4t parameter X X X X X X X X
5t parameter 1 1 1 1 1 1 1 1

This command returns the supplier identification and.display module mode/revision

information.

Note: This information is not the same what“Read 1D1 (DAh)”, “Read ID2 (DBh)” and “Read

ID3 (DCh)’commands are returning.

Note: Parameter OxFF is an “Exit Code”, this.means that there is no.more data in the DDB

- block.

Description This read sequence can be interrupted by any command and'it can be continued by “Read
DDB Continue (A8h)” command when the first parameter,-what has been transferred, is the
parameter, which has not been.sent e.g. RDDDBS => 1st parameter has been sent => 2nd
parameter has been sent=>\interrupt => RDDDBC =>"3rd parameter of the RDDDBS has
been sent.

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 Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N

__________________

Serial I/F Mode

RDDDBS

Driver

1
1
1
1
1
1
1
1
1
:
1
:
1
/Send 1st Parameter/ \
1
| !
1
/ Send 2™ Parameter / !
1

1

| |

1

/ Send 3™ Parameter / ““““““““““

/Send 4t Parameter/

/Send 5th Parameter/

Flow Chart
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a-Si TFT LCD Single Chip Driver
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6.2.46 Read DDB Continue (A8h)

A8 H RDDDBC (Read DDB Continue)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 0 1 0 1 0 0 0 A8
1st Parameter X X X X X X X X -
2nd Parameter X X X X X X X X
3Rd Parameter Read X X X X X X X X
4t parameter X X X X X X X X
5t parameter 1 1 1 1 1 1 1 1

This command returns the supplier identification and.display module mode/revision
information from the point where RDDDBS command was interrupted by an other command.

Description Note: Parameter OxFF is an “Exit Code”, this'means that there is'no more data in the DDB
block.
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,ddle:Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode Ony Sleep Qut Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
! Legend !
Serial I/F Mode
RDDDBC / Parameter /
Host
Driver
Flow Chart

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

This information contained herein is the exclusive property of Forcelead and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.47 Read ID1 Value (DAh)
DAH RDID1 (Read ID1 Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 1 0 1 1 0 1 0 DA
Parameter Read ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 -
Description This read byte identifies the LCD module’s manufacturer.
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 Booster. Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 38h OTP Value
S/W- Reset 38h OTP Value
H/W Reset 38h OTP Value
| Legend !
Serial I/F Modé ! !
RDID1 :/ Parameter /:
l Driver | !
Flow Chart / Send ID1[7:0] / !
E Sequential |
! transfer E

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.48 Read ID2 Value (DBh)
DBH RDID2 (Read ID2 Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 1 0 1 1 0 1 1 DB
Parameter Read ID27 ID26 ID25 ID24 ID23 ID22 D21 ID20 -
Description This read byte identifies the LCD module version.
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 Booster. Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 21h OTP Value
S/W- Reset 21h OTP Value
H/W Reset 21h OTP Value
| Legend !
Serial I/F Modé ! !
RDID1 :/ Parameter /:
l Driver | !
Flow Chart / Send ID2[7:0] / !
E Sequential |
! transfer E

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.49 Read ID3 Value (DCh)
DCH RDID3 (Read ID3 Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 1 0 1 1 1 0 0 DC
Parameter Read ID37 ID36 ID35 ID34 ID33 ID32 D31 ID30 -
Description This read byte identifies the LCD module/driver.
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 Booster. Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 1Fh OTP Value
S/W- Reset 1Fh OTP Value
H/W Reset 1Fh OTP Value
| Legend !
Serial I/F Modé ! !
RDID1 :/ Parameter /:
l Driver | !
Flow Chart / Send ID3[7:0] / !
E Sequential |
! transfer E

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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- a-Si TFT LCD Single Chip Driver
‘ FORCEI ) 720RGB x 2047 dot with 16.7M color FL7707N

6.2.50 SETEXTC (B9h)

B9 H SETEXTC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 0 1 B9

Parameter 1st | W | EXTC1[7] | EXTC1[6] | EXTC1[5] | EXTC1[4] | EXTC1[3] | EXTCA[2] | EXTC1[1] | EXTC1[0] | 00

Parameter 2nd W EXTC2[7] | EXTC2[6] | EXTC2[5] | EXTC2[4] | EXTC2[3].| EXTC2[2] | EXTC2[1] | EXTC2[0] 00

Parameter 3rd W EXTC3[7] | EXTC3[6] | EXTC3[5] | EXTC3[4] | EXTC3[3] | EXTC3[2] | EXTC3[1] | EXTC3[0] 00

This command is used to enable USER Command.

Description Enable User command: Set B9H=F1h, 12h, 87h
Disable User command: Set B9H=00h, 00h, 00h
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- a-Si TFT LCD Single Chip Driver
‘ FORCEI ) 720RGB x 2047 dot with 16.7M color FL7707N

6.2.51 SETAPPLEID (B1h)

B1H SETAPPLEID

R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 0 1 1 0 0 0 1 B1
Parameter 1st | RIW | AoriE | | APPLET | APPLE T TTAPPLET | APPLE T [ APPLET [LAFPLE T [ APPLET |
Parameter 2nd | RW | ApLE T | APPLET [ APPLE T APPLE T APPLE TC| APPLET APPLE T | APPLE T g
Parameter 3rd | RIW | Aol | APPLET[TAPPLE T APPLE T APPLE T [[AGPLE T | APPLET [ APPLET | g
Parameter 4th | RIW | APLE T | APPLET[APPLET[TAPPLE T | APPLE T APPLE T | APPLET | APPLET |
Parameter 5th | RIW | APLE T | APPLET[TAPPLET | TAPPLE T ARPLE T [ APPLET | APPLET | APPLET |
Parameter 6th | RIW | AoLe | | APPLET|TAPPLE T | APPLET [TAPPLE 1| APPLETT| APPLE T [ APPLET | g
Parameter 7th | RIW | ArLe | | APPLET | APPLE T | APPLE T APPLE T [ ARPLE T TAPPLE T [ APPLET | g
Parameter 8th | RIW | APLE T | APPLET [ APPLET [ APPLE T APPLE T [APPLE T | APPLET | APPLET |
Parameter 9th | RIW | APLE T | APPLET[TAPRLET APPLE T | TAPPLE T APPLE T | APPLET | APPLET |
Parametor 1ot | R | AoritT | AP ALET | Aot [ AL T ARE T AeRe T Aeme T | oo
Parameter 11th | R | GRS | APTLE T ATRLE T [ReLe D Aerte T AERLE TT AT [ Arie T oo
Parameter 1200 | R | PorS | AEETT AT T RemLe T ACTLE T APmE TT AL [ Arie | oo
Parameter 13th | R | RS T | PTLE T AP [ AomLe T ACrE T APmE T APmLe T [ Aee | oo
Paramete 1atn | Ry [ AR T AETLE T AT AomLe T A T Aemie T AemeT [ Aorie | oo
Parameter 15in | A | AGPE | Amie [ApmE | Apmie [ A [ pmen | azmie A | oo

This command is used to set iPhone ID.
Description

131/ 199
This information contained herein is the exclusive property of Forcelead and shall not be distributed, .
reproduced, or disclosed in whole or in part without prior written permission of Forcelead. Version 0.1



@ rorce

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color
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6.2.52 SETDISP (B2h)

B2H SETDISP

RW [ D7 D6 D5 D4 D3 D2 D1 DO | HEX

Command | W | 1 0 1 1 0 0 1 0 | B2

Parameter 1st R/W NL[7] NL[6] NL[5] NL[4] NL[3] NL[2] NL[1] NL[O] C8
RES_V RES_V BLK_CO | BLK_CO | RESO_S | RESO.S"["RESO_S | RESO_S

Parameter2nd | RIW | ‘\sepif | tssiof | nil | Moy | eug | epp [ | eug | 02

WHITE WHITE_ | WHITE_ | WHITE_ RES V
Parameter 3rd R/W GND EN FRAME_ | FRAME_ | FRAME_ MSB ~ ISC[2] ISC[1] ISC[0] A0
— SEL[2] SEL[1] SEL[0]

Description

This command is used to control the display resolution.

* RES_V_MSB/NL[7:0] / RES_V_LSBJ[1:0]: Specify the gate number of vertical direction.

- Gate Number = NL[8:0]*4 + RES_V_LSB

RES_V_MSB=NL[8]

* BLK_CON[1:0]: Non-display‘area source output-control.

BLK_CON Source output
0 0 Keep.last data
0 1 VSSD

1 0 Hi-Z

1 1

Setting inhibited

* RESO_SEL{[2:0]:

Specify the channel'-number of source direction.

RESO_SEL[2:0]
(Hex)

Channel
number

800RGB

768RGB

750RGB

720RGB

640RGB

600RGB

540RGB

440RGB

400RGB

OO (N~ |W|IN|=|O

480RGB

others

720RGB

* WHITE_GND_EN: Determine source voltage during Blanking Time when accessing

Sleep-Out / Sleep-In command.
-1: Source Voltage = GND
- 0: Source Voltage = Lowest Voltage

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver
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e WHITE_FRAME_SEL[2:0]: Blank timing control when access sleep out command.

WHITE_FRAME Blank Frame Period
0 0 frame

1 1 frame
0 2 frames
1 3 frames
0 4 frames
1

0

1

5 frames
6 frames
7 frames

BN Y ellellelle]

* ISC[2:0]: Source output refresh control.

ISC Refresh Period
0 0 0 0 frame
0 0 1 1 frame
0 1 0 2 frames
111 ] 1 7 frames

133/ 199

This information contained herein is the exclusive property of Forcelead and shall not be distributed, .
Version 0.1

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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6.2.53 SETRGBIF (B3h)
B3 H SETRGBIF
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 0 1 1 B3

VBP_RG | VBP_RG | VBP_RG | VBP_RG | VBP_RG | VBP.RG | VBP_RG | VBP_RG
Parameter 1st | R/W | B_GEN[7 | B_GEN[6 | B_GEN[5 | B_GEN[4 | B_GEN[3 | B_GEN[2.| B GEN[1 | B_GEN[0 | 28
1 1 ] ] 1 1 ] ]

VFP_RG | VFP_RG | VFP_RG | VFP_RG | VFP_RG .| VFP'RG | VFP_RG | VFP_RG
Parameter 2nd | R/W | B_GEN[7 | B_GEN[6 | B_GEN[5 | B_GEN[4 | B_GEN[3 | B.GEN[2 | B_GEN[1 | B_GEN[0 | 28
1 1 ] ] 1 1 ] ]

DEBP_| DEBP_| DEBP_ | DE BP_ | DE_BP_ .| DE_BP_ | DE BP_ | DE BP_
Parameter 3rd | R/W | RGB_GE | RGB_GE | RGB_GE | RGB_GE | RGB_GE. | RGB_GE | RGB_GE | RGB_GE | 28
N[7] N[6] N[5] N[4] N[3] N[2] N[1] N[O]

DE_FP_ | DE_FP_ | DE_FP_ | DE_FP/ [ DE.FP_ | DE_FP. | DE_FP_ | DE_FP_
Parameter 4th | R/W | RGB_GE | RGB_GE | RGB_GE | RGB,GE | RGB_GE | RGB_GE\| RGB_GE | RGB_GE | 28
N[7] N[6] N[S] N[4] N[3] N[2] N[1] N[O]

This command is used to control RGB'I/F_porch timing for internal use.
* VBP_RGB_GEN][7:0]: Vertical back poreh HS number selection in Blank Frame Period.
* VFP_RGB_GEN][7:0]: Vertical-front\porch HS number selection in Blank Frame Period.

VBP_RGB_GEN[7:0]
VFP_RGB_GEN][7:0] Hsync number
(Hex)
0 Setting inhibited
1 Setting inhibited
2 2
FE 254
FF Setting inhibited

* DE. BP_RGB_GEN([7:0]:. HBP OSC number selection in Blank Frame Period.
*DE_FP.RGB_GEN][7:0]: HFP OSC number selection in Blank Frame Period.

Description DE_BP_RGB_GEN][7:0]
DE_FP_RGB_GEN][7:0] OSC number
(Hex)

0 Setting inhibited
1 Setting inhibited
2 2

FE 254

FF Setting inhibited
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.54 SETCYC (B4h)

B4 H SETCYC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 1 0 0 B4
ZINv_s2 | ZNV_G_ ZINV2_E
Parameter 1st | R/W 201 EN EVENN_E ZINV_EN N X N_NW2]. . N_NWI1] | N_NWI0] 80
Parameter 2nd | R/W X X OPL(\?['}']—D OPL(\?['EI)]_D X ILNWI2] ) 1 NWI[1] I_NW[0] 00

This command is used to control display inversion type.

* ZINV_S2401_EN: Specify extra source for Zig-Zag Inversion.
- 1: S2401 for use
- 0: SO for use

* ZINV_G_EVEN_EN: Specify in which row source data dislocates.
-1: Odd row
-0: Even row

* ZINV_EN: Enable Zig-Zag inversion.
- 1: Enable Zig-Zag Inversion
- 0: Disable Zig-Zag-Inversion.

* ZINV2_EN: Specify Zig-Zag inversion-selection.
- 1: Enable Zig-Zag2 Inversion
- 0: Enable Zig-Zag1 Inversion.
©./For,Zig-Zag2 Inversion Type-Definition, please refer to the following table.

ZINV2_EN ZINV_S2401_EN| ZINV_G_EVEN_EN Zig-Zag Inversion Type
0 0 1 Type A
0 0 0 Type B
0 1 0 Type C
Description 0 1 1 Type D
1 0 1 Type E
1 0 0 Type F
1 1 0 Type G
1 1 1 Type H

* N_NW][2:0]: Normal mode inversion type selection.
* | NWJ2:0] : IDLE mode inversion type selection.

LB Inversion Type

1_NW[2:0]
0 0 0 Column inversion
0 0 1 1-dot inversion
0 1 0 1+2-dot inversion
0 1 1 3-dot inversion
1 0 0 4-dot inversion
1 0 1 8-dot inversion
1 1 0 2-dot inversion
1 1 1 Setting invalid

135/ 199

This information contained herein is the exclusive property of Forcelead and shall not be distributed, .
Version 0.1

reproduced, or disclosed in whole or in part without prior written permission of Forcelead.



- a-Si TFT LCD Single Chip Driver
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6.2.55 SETBGP (B5h)

B5H SETBGP
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 0 1 1 0 1 0 1 B5
VREF_S | VREF_S | VREF'S |\WREF_S | VREF_S
Parameter 1st | RIW X X X EL[4] EL[3] ELIZ] EL[] EL[O] 09
NVREF_ | NVREF NVREF. | NVREF_ | NVREF
Parameter 2nd | R/W X x X seLa] | seLpE ) Sel] | SeLf] | SELp] 09
This command is used for internal reference voltage setting.
* VREF_SEL[4:0] / NVREF_SEL[4:0]: Specify the VREF/NVREF voltage.
VREF_SEL[4:0] VREF VREF_SEL[4:0] VREF
NVREF_SEL[4:0] | |NVREF| | NVREF_SEL[4:0] | |NVREF|
(Hex) (V) (Hex) (V)
0 3.5 10 5.4
1 3.6 14 5:2
2 3.7 12 5.3
3 3.8 13 5.4
4 3.9 14 545
Description 5 4.0 15 55
6 4.1 16 5.55
7 4.2 17 5.6
8 4.3 18 5.65
9 44 19 5.7
A 4.5 1A 5.75
B 4.6 1B 5.8
C 4.7 1C 5.85
D 48 1D 5.9
E 4.9 1E 5.95
F 5.0 1F 6.0
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6.2.56 SETVCOM (B6h)
B6 H SETVCOM
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 1 1 0 B6
VCOMD | VCOMD | VCOMD | VCOMD | VCOMD | VCOMD ‘[ -VCOMD | VCOMD
Parameter 1st | RIW | "rr7) C Fl6] | C F[5 C Fl4] | C F3 C-F[21 | C_F[1] cro | 4P
VCOMD | VCOMD | VCOMD | VCOMD | VCOMD<|. VCOMD | VCOMD | VCOMD
Parameter2nd | RW | '"g7; | Cmie] | cBs | cBil | cBEl b CBR | cBil | cepo | 4P
VCOM_O | VCOM_O | VCOM_O
Parameter 3rd R TP._TIME | TP_TIME | TP_TIME | 00
[2] [1] [1]
This command is used to set VCOM Voltage.
* VCOMDC_F[7:0]: Specify the VCOMDC voltage-at GS_PANEL="0".
* VCOMDC_BJ[7:0]: Specify the VCOMDC voltage at GS_PANEL="1".
VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC
(Hex) (Hex) (Hex)
0 0 10 -0.36 20 -0.55
1 -0.025 11 -0.375 21 -0.56
2 <0.05 12 -0.39 22 -0.57
3 -0.075 13 -0.405 23 -0.58
4 -0.1 14 -0.42 24 -0.59
5 -0.125 15 -0.435 25 -0.6
6 -015 16 -0.45 26 -0.61
7 -0.175 17 -0.46 27 -0.62
8 -0.2 18 -0.47 28 -0.63
9 -0.225 19 -0.48 29 -0.64
A -0.25 1A -0.49 2A -0.65
B -0.275 1B -0.5 2B -0.66
C -0.3 1C -0.51 2C -0.67
D -0.315 1D -0.52 2D -0.68
E -0.33 1E -0.53 2E -0.69
F -0.345 1F -0.54 2F -0.7
Description VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC
(Hex) (Hex) (Hex)
30 -0.71 40 -0.87 50 -1.03
31 -0.72 41 -0.88 51 -1.04
32 -0.73 42 -0.89 52 -1.05
33 -0.74 43 -0.9 53 -1.06
34 -0.75 44 -0.91 54 -1.07
35 -0.76 45 -0.92 55 -1.08
36 -0.77 46 -0.93 56 -1.09
37 -0.78 47 -0.94 57 -1.1
38 -0.79 48 -0.95 58 -1.11
39 -0.8 49 -0.96 59 -1.12
3A -0.81 4A -0.97 5A -1.13
3B -0.82 4B -0.98 5B -1.14
3C -0.83 4C -0.99 5C -1.15
3D -0.84 4D -1 5D -1.16
3E -0.85 4E -1.01 5E -1.17
3F -0.86 4F -1.02 5F -1.18
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VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC

(Hex) (Hex) (Hex)
60 -1.19 70 -1.35 80 -1.51
61 -1.2 71 -1.36 81 -1.52
62 -1.21 72 -1.37 82 -1.53
63 -1.22 73 -1.38 83 -1.54
64 -1.23 74 -1.39 84 -1.55
65 -1.24 75 -1.4 85 -1.56
66 -1.25 76 -1.41 86 -1.57
67 -1.26 77 -1.42 87 -1.58
68 -1.27 78 <143 88 -1.59
69 -1.28 79 -1.44 89 -1.6
6A -1.29 7A -1.45 8A -1.61
6B -1.3 7B -1.46 8B -1.62
6C -1.31 7C -1.47 8C -1.63
6D -1.32 7D -1.48 8D -1.64
6E -1.33 7E -1.49 8E -1.65
6F -1.34 7F -1.5 8F -1.66
VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC
(Hex) (Hex) (Hex)
90 -1.67 A0 -1.845 BO -2.085
91 -1.68 A1 -1.86 B1 -2.1
92 -1.69 A2 -1.875 B2 -2.115
93 1.7 A3 -1.89 B3 -2.13
94 =171 A4 -1.905 B4 -2.145
95 -1.72 A5 -1.92 B5 -2.16
96 -1.73 A6 -1.935 B6 -2.175
97 -1.74 A7 -1.95 B7 -2.19
98 -1.75 A8 -1.965 B8 -2.205
99 -1.76 A9 -1.98 B9 -2.22
9A -1.77 AA -1.995 BA -2.235
9B -1.78 AB -2.01 BB -2.25
9C -1.79 AC -2.025 BC -2.265
9D -1.8 AD -2.04 BD -2.28
9E -1.815 AE -2.055 BE -2.295
9F -1.83 AF -2.07 BF -2.31
VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] VC(()\',‘;'DC VCOMDC_B[7:0] Vc?\ch
(Hex) (Hex) (Hex)
Co -2.325 DO -2.565 EO -2.88
C1 -2.34 D1 -2.58 E1 -2.9
C2 -2.355 D2 -2.6 E2 -2.92
C3 -2.37 D3 -2.62 E3 -2.94
C4 -2.385 D4 -2.64 E4 -2.96
C5 -2.4 D5 -2.66 E5 -2.98
C6 -2.415 D6 -2.68 E6 -3
Cc7 -2.43 D7 -2.7 E7 -3.02
C8 -2.445 D8 -2.72 E8 -3.04
C9 -2.46 D9 -2.74 E9 -3.06
CA -2.475 DA -2.76 EA -3.08
CB -2.49 DB -2.78 EB -3.1
CC -2.505 DC -2.8 EC -3.12
CD -2.52 DD -2.82 ED -3.14
CE -2.535 DE -2.84 EE -3.16
CF -2.55 DF -2.86 EF -3.18
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VCOMDC_F[7:0]
VCOMDC_B[7:0] vcc()\llv)lnc
(Hex)
FO -3.2
F1 -3.22
F2 -3.24
F3 -3.26
F4 -3.28
F5 -3.3
F6 -3.32
F7 -3.34
F8 -3.36
F9 -3.38
FA -3.4
FB -3.42
FC -3.44
FD -3.46
FE -3.48
FF -3.5
* VCOM_OTP_TIME[2:0]: \Read VCOM OTP programming times.
VCOM_OTP_TIME[2:0] | OTP Programming times
0 NO OTPED
1 1
2 2
3 3
4 4
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6.2.57 SETOTP (B7h)

B7 H SETOTP
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 0 1 1 0 1 1 1 B7
OTP_KE | OTP_KE | OTP_KE | OTP_KE | OTP_KE | OTP.KE | OTP_KE | OTP_KE
Parameter 1st | RIW Y[7] Y[ Y[5] Y[ Y[3] Yi2] Y[ Y[0] FF
OTP_MA | OTP_MA | OTP_MA | OTP_MA | OTP_MA_|. OTP_MA| OTP_MA | OTP_MA
Parameter2nd | RIW | “sk7) | skl | skisl | skl | sk@l ) sk@l. | skt | sko | %O
PSPR_V | VPP_SE | VPP_SE | VPP_SE OTP_IND
Parameter 3rd | R/W PP~ L 2] L[] L[] X X X EX[8] 30
OTP_IND | OTP_IND | OTP_IND | OTP_IND | OTP_IND.[\OTP_IND | OTP_IND | OTP_IND
Parameter 4th | RIW | ™ vy EX[6] EX[5] EX[4] EX[3] EX[2] EX[1] EX[0] 00
Load_DI OTP_SE | OTP_PW [\ OTP.PT | OTP_PT | OTP_PO | OTP_PO
Parameter 5th | R/W . VPP_EN . £ M{T] M[0] 5 RG 00
OTP_DA | OTP_DA | OTP_DA | OTP,DA. | OTP_DA | OTP_DA'| OTP_DA | OTP_DA
Parameter 6th R TA[7] TA6] TA[5] TA[4] TA3] TAR] TA[] TA[0] 00
This command is used to set OTP related setting.
* OTP_KEY[7:0]: Enable OTP function key.
- OTP_KEY = “5A”, enable OTP. function.
- OTP_KEY = “00”, disable OTP function.
* OTP_MASK]7:0]: Mask function for OTP programming.
- 1: Means this bit will. not be OTP-in:all programming process.
- 0: Means this'bitwill’be OTP in all\programming process.
* PSRR_VPP: -Speeds up-OP'AMP for VPP, reducing voltage drop during OTP.
- 14 ~-Enable-VPP Power PSRRfunction.
- 0:Disable VPP PowerPSRR function.
*VPPSEL[2:0]: Specify VPP Voltage selection.
VPPSEL[2:0] VPP Voltage (Ver.J)
0 7.2
1 7.5
2 7.7
Description 3 8.0
4 8.2
5 8.5
6 8.8
7 External Power
* OTP_INDEX[8:0]: Set OTP Index of target register or byte.
* Load_DIS: Disable OTP load function.
- 1: Disable OTP load function.
- 0: Enable OTP load function.
* VPP_EN: Enable VPP Power.
-1: Enable VPP Power.
- 0: Disable VPP Power.
* OTP_SEL: OTP functional block selection.
- Automatically set by IC in auto OTP.
- Manually set by user in manual OTP of DG register.
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* OTP_PWE: OTP Write Signal.
-1: OTP Write
-0: OTP don’t Write

* OTP_PTM[1:0]: For testing OTP robustness in test mode.
- For CP usage.

* OTP_POR: OTP Read Signal.
-1: OTP Read
-0: OTP don’t Read

* OTP_PORG: OTP Auto programming with related register.
-1: OTP auto programming start.

Description
P - 0: OTP auto programming stop.

* OTP_DATA[7:0]: OTP Data read back when VPP_POR="1".
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6.2.58 SETPOWER_EXT (B8h)

B8 H SETPOWER EXT
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 0 0 B8
Parameter 1st | R/W X pccs[2] | Peespy | Pecsio) E%Fl’v[%]c E%FI’V['%]C E%TVB]C E%Fl’v[%]c 24
Parameter 2nd | R/W | VST | STISLE | prpy) pio | SYNC-S XDF*,([;FC XDF’f[aFC X 22

LINE_PE | LINE_PE | LINE_PE | LINE_PE

Parameter 3rd | R/W | RIOD_T | RIOD_T | RIOD_T | RIOD_T | CPR-EN &p.D0C | PFM_DC | PFM_DC 00

o N o oLt “DIV[2] | _DIV[] | _DIVIo]
REDUCE | REDUCE | REDUCE | REDUCE WITHOU
_PERIO | PERIO | PERIO | PERIO [LFULL'P ECP_SY | VGX_SY
Parameter 4th | RW | 5 N3 | B oNT2 | D_CNTI1 | D_CNT[0" |- UMP_EN TMEOS\? NCEN | NCEn | 03
] ] | | N
Parameter 5th | R\W | A DC[1] | A DC[0] | A_DTP[2] | A.DTP[] |"A_DTP[0] A—D]T N[2 A—D]T N[t A-D]TN[O ED

Parameter 6th R/W DCS[1] DCSJ[0] DTPS[2] DTPS[1] DTPSI0] DTNS[2] DTNS[1] DTNSJO0] 00
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This command is used to set display related register.

* PCCS[2:0]: External power IC or PFM selection.

PCCS[2:0] | IOVCC VCI VSP VSN

0| 0] 0] IlOvCC VCI PFM TYPE-A PFM TYPE-A
0 |0]1]Il0ovCC VCI PFM TYPE-C PFM TYPE-C
0 |1]0]IlovCC VCI FL1002 FL1002

0 [1]1]IlovCC VCI PFM TYPE-B PFM TYPE-B
1 00| lOvCC VCI PFM TYPE-A PFM.TYPE-A
1 111 I10VCC VCI External VSP External VSN

« ECP_DC_DIV[3:0]: Specify VCSW1 / VCSW2 Frequency for Pumping VSP / VSN.

ECP_DC_DIV[3:0] | VCSW1/2 Period | ECP_DC_DIV[3:0] | VCSW1/2 Period
0 8 Hsync 8 1/12 Hsync
1 4 Hsync 9 1/16 Hsync
2 2 Hsync A 1/20:Hsync
3 1 Hsync B 1/25 Hsync
4 1/2 Hsync C 1/36 Hsync
5 1/4 Hsync D 1/56 Hsync
6 1/6 Hsync E 1/72 Hsync
7 1/8 Hsync F Setting invalid

Description
* VSP_FBON: Enable/VSP Feedback Function.

- 1: Enable VSP feed back function
- 0: Disable VSP feed.back function

* SINGLE-PUMP: Specify signal-pump state.
-1: VCSW1.-Toggle; VSCW2 GND.
- 0 VCSW1' /VCSW2 Toggle.

+DT[1:0]: Specify VCSW1/VCSW2 soft start time.

DT[1:0] Period (ms)
0 5
1 10
2 15
3 20

* SYNC_STB: Enter synchronous standby mode.
- 1: All power signal synchronous turn off.
- 0: All power signal sequence turn off.

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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Description

* XDK_ECP[1:0]: Specify Pumping ratio of VSP / VSN with VCI.
XDK_ECP[1:0] Ratio
0 X1.5
1 X2
2 X3
3 Setting Inhibited

* PFM_DC_DIV[2:0]: Specify PFM operation frequency FoscD.
PFM_DC_DIV[2:0] FoscD
Fosc/1
Fosc/2
Fosc/3
Fosc/4
Fosc/5
Fosc/6
Fosc/7
Fosc/8

~N|o|a|s|wv= o)

* ECP_SYNC_EN: Enable power-IC.pumping frequency synchronization.

- 1: Synchronize with external Hsync.
- 0: Synchronize with internal-Hsync.

* VGX_SYNC_EN: Enable VGH/VGL pumping-frequency synchronization.

- 1: Synchronize with external Hsync.
- 0: Synchronize with'internal Hsyne:

* A_DC[1:0]: Specify PFM.operation half period.

A_DCJ[1:0] Period
0 4/FoscD
1 6/FoscD
2 8/FoscD
3 12/FoscD

* A_DTP[2:0]: Specify PFM period of VSP.
* A_DTN[2:0]: Specify PFM period of VSN.
* DTPS[2:0]: Specify PFM period of VSP at soft start stage.
* DTNS[2:0]: Specify PFM period of VSN at soft start stage.

DTN[2:0]

DTP[2:0 .
DTPS[[Z:g] el
DTNS[2:0]

0 1/FoscD
1 2/FoscD
2 3/FoscD
3 4/FoscD
4 5/FoscD
5 6/FoscD
6 7/FoscD
7 8/FoscD
* DCS[1:0]: Specify PFM operation half period at soft start stage.
DCS[1:0] Period

0 12/FoscD

1 24/FoscD

2 48/FoscD

3 60/FoscD
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6.2.59 SETMIPI (BAh)

BAH SETMIPI
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 1 0 BA
HOSTTY CRC_En VC_Main | VC_Main"| ‘Lane_Nu Lane Nu
Parameter 1st | R/W PE CD_DLY X abie ™ ol mber[1] mber[0] 33
DSI_LDO | DSI_LDO | DSI_LDO | LPTX_ D | LPTX_D<|. LPTX.D ‘| RTERM[ | RTERM[
Parameter 2nd | RIW | “'oF 1o SEL[1] SEL[0] R12] R[] R[O] 1] 0] 61
Parameter 3rd R/W X X X X IHSRX[3] |. IHSRX[2] | IHSRX[1] | IHSRX[0] 06
DSI_HFP | Txs Wait | Txs Wait | Txs Wait | Tx_clk's Ix clkk s | VBP_OS | VFP_OS
Parameter 4th | R/W oTP o] [l 0] Sl ell0] C EN C EN F9
HFP_OS | HFP_OS | HFP_OS | HFP_OS |[.HFP.OS:| HFP_OS | HFP_OS | HFP_OS
Parameter 5th | R/W il Ci6] i3] cia) i3] il i) cio] FF
HBP_OS | HBP_OS | HBP_OS | HBP_OS~|. HBP,OS | HBR_OS | HBP_OS | HBP_OS
Parameter 6th | R/W 7] Cio] ClAl i 3] ol ol ol 0A
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This command is used to set MIPI related register.
* VC_Main [1:0]: Specify the virtual channel ID for multiple slave ID.
* Lane [1:0]: Specify the lane number selection.
Lane[1:0] MIPI Lane
0 1 lane
1 2 lanes
2 3 lanes
3 4 lanes
* DSI_LDO_SEL[2:0]: Specify the MIPI LDO voltage selection.
DSI_LDO_SEL[2:0] LDO voltage (V) | DSI_LDO_SEL[2:0] | LDO voltage (V)
0 1.4 4 1.7
1 1.45 5 1.8
2 1.5 6 1.9
3 1.6 7 2.0
* RTERM[1:0]: Specify the terminal resistance
RTERM [1:0] Resistance (Q)
0 110
1 100
- 2 90
Description 3 80
* [HSRX[3:0]: “Specify the MIPI Low High Speed driving ability .
IHSRX [3:0] | Driving Ability | IHSRX [3:0] | Driving Ability
0 X1 8 X9
1 X2 9 X10
2 X3 10 X11
3 X4 11 X12
4 X5 12 X13
5 X6 13 X14
6 X7 14 X15
7 X8 15 X16
* Tx_clk[1:0]: Specify TXCLK speed in DSI LP mode for transmission.
Tx_clk[1:0] TXCLK
0 fDSICLK/4
1 fDSICLK/8
2 fDSICLK/16
3 fDSICLK/32
* HFP_OSCJ[7:0]: Specify the min. HFP number in DSI mode.
* HBP_OSC[7:0]: Specify the min. HBP number in DSI mode.
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6.2.60 SETVDC (BCh)
BCH SETVDC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 0 1 1 1 1 0 0 BC
NVDDD_ | NVDDD_ | NvDDD_ | ENDR_V | VDDD_S|. VDDD.S | VDDD_S
Parameter 1st | R/W X SEL[2] | SEL(1] | SEL[0] | DDD EL[2) EL[1] EL[0] 21
This command is used to control NVDDD/VDDD Voltage.
* NVDDD_SEL[2:0]: Specify the NVDDD voltage selection:
NVDDD_SEL[2:0] LI
V)
0 -1.3
1 -1.4
2 -1.5
3 -1.6
4 -1.65
5 -1.7
6 -1.75
7 -1.8
* ENDR_VDDD: Enlarge OPVDDD driving ability.
* VDDD_SEL[2:0]: Specify'the VDDD voltage selection.
VDDD_SEL[2:0] V'(D\'ID)D
0 14
Description 1 1.5
2 1.65
3 1.6
4 1.65
5 1.7
6 1.75
7 1.8
NVDDD&NVREF(V)
NVREF -4.9 -5.5
NVDDD(V) [NVDDD(V)
0 -1.33 -1.28
1 -1.43 -1.38
2 -1.53 -1.47
3 -1.63 -1.57
4 -1.68 -1.62
5 -1.74 -1.67
6 -1.79 -1.72
7 -1.84 -1.77
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6.2.61 SETSCR (C0h)

COH SETSCR
RW | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 0 0 0 0 (of0)
N_POPO | N_POPO | N_POPO | N_POPO | N_POPO | N_POPO | N.POPO;| N_POPO
Parameter 1st | RIW N7 N N[5 N[ NG NZ] N N[] 73
N _NOPO | N NOPO | N NOPO | N.NOPO | N NOPO | N NOPO | N'NOPO | N _NOPO
Parameter 2nd | R/W N[7] N[6] N[5] “NJ4] N[3] N[z N[1] N[O] 73
| POPO | POPO | POPO | POPO | POPO 1 .POPO I POPO | POPO
Parameter 3rd | RW | "z~ | "Nl | Nsl | N@l | N@EL N Npp | N | %O
I NOPO | I_.NOPO | I NOPO | I.NOPO | I.NOPO, | -I'NOPO | L.NOPO | .NOPO
Parameter 4th | R/W N[ “N[5] “N[5] “N[M] “N[3] N2 “N[1] “N[O] 50
Parameter 5th | R/W | SCR[31] | SCR[30] | SCR[29] | SCR[28] | SCR[27] | SCR[26] | SCR[25] | SCR[24] | CO
Parameter 6th | R/W | SCR[23] | SCR[22] | SCR[21] | SCR[20] | SCR[19}. |* SCR[18] | SCR[17] | SCR[16] | 00
Parameter 7th R/W SCR[15] SCRI[14] SCR[13] SCR[12] SCR[11] SCRI[10] SCR[9] SCR[8] 08
Parameter 8th | R/W | SCR[7] | SCR[6] | SCR[5] | SCRM4] | 'SCR[3] | SCR[2]. | SCR[1] | SCR[0] 70

This command is used to set related setting of Source driving:

POPON

:
PEQUCH |

.
HEQUCI HEQUWCH
1

i i
! lq- PHOEQ NHOEQ b - HOROH

+N.POPON[7:0]
. - Specify the source OP Amp driving period for positive polarity in Normal Mode.
Description «N_NOPON[7:0]

=Specify the source OP Amp driving period for negative polarity in Normal Mode.
* |_POPON [7:0]

- Specify the source OP Amp driving period for positive polarity in Idle mode.
*|_NOPON [7:0]

- Specify the source OP Amp dirivhg period for negative polarity in Idle Mode.

OPON][7:0]| Source OP Period

0 1*4/Fosc
1 1*4/Fosc
2 2*4/Fosc
3 3*4/Fosc

FD 253*4/Fosc

FE 254*4/Fosc

FF 255*4/Fosc
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* SCR[3:0]: Source and Gamma bias current core tune.
SCR[3:0] Ibias SCR[3:0] Ibias
0 1 C 3.0
1 1.25 D 3.25
2 1.5 E 3.5
3 1.75 F 3.75
4 2.0
5 2.25 Settin
6 25 others Inibitod
7 2.75
* SCR [8:4]: Source bias current fine tune.
* SCR [13:9]: Gamma bias current fine tune.
ssg;[[]%ﬂ] Current SCR[8:4] Current
. - xlbias SCR[13:9] xlbias
Description (Hex)
0 Setting Inhibited 0 16
1 1 1 17
2 2 2 18
3 3 3 19
4 4 4 20
5 5 5 21
6 6 6 22
7 7 7 23
8 8 8 24
9 9 9 25
A 10 A 26
B 11 B 27
C 12 C 28
D 13 D 29
E 14 E 30
F 15 F 31
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6.2.62 SETPOWER (C1h)

C1H SETPOWER
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 0 0 0 1 C1
Parameter 1st R/W VBT]HS[3 VBT]HS[Z VBT]HS[1 VBT]HS[O VBTLS[3] | VBTLS[2l | VBTLS[1] | VBTLS[0] | 54
Parameter 2nd R/W FE\;/%ZF— F?/%T:— X X X X X X Co
Parameter 3rd R/W X x VRP[5] | VRPH4] | VRP[E3] | \VRP[2] | VRP[1] | VRP[O] 16
Parameter 4th R/W X x VRN[5] | VRN[4] | VRN@E|-VRN[2] | VRN[] | VRN[O] 16
Parameter 5th R/W | vsPs[3] | vsPs[2] | VvsPs[1] | VSPS[0] |-VSNS[3]-| VSNS[2] | VSNS[1] | VSNs[o] | 77
Parameter 6th | R/W | VSLRE | VORLDE | VOLTU | VEH U X APS[2] | APSM] | APS[] | D1
VGH1 L | VGH1 L | VGH1 L | .VGH1L | VGL1 L_| VGLI.L. | VGL1 L_ | VGL1 L_
Parameter 7th RW | " DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[0] CC
VGH1 R | VGH1 R | VGH1 R |.VGH1 R | VGL1 R<| WGL1 R | VGL1 R | VGL1 R
Parameter 8th RW | " v DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] ovigp | PP
VGH2_L | VGH2 L | VGH2-L| VGH2 L |VGL2.L_| VGL2 L_| VGL2 L_ | VGL2 L
Parameter 9th RW | "o DIV[Z] DIV[1] DIV[0] @1 ove] | owvil | oo | 7
VGH2 R | VGH2_ R | VGH2 R'| VGH2 R | VGL2 R | VGL2 R | VGL2 R | VGL2 R
Parameter 10th | RIW | "1y DIV[2] DIV{T] DIV[0] DIV[3] DIV[2] DIV[1] oo | 77
VGH3_L | VGH3.L | VGH3'L | VGH3 L. | VGL3 L_ | VGL3_L_| VGL3_L_| VGL3 L_
Parameter 11h | RIW | "y DIV[2] DIV[1] DIV[O] DIV[3] DIV[2] DIV[1] DIV[0] 33
VGH3 R | VGH3_R | VGH3 R WVGH3 R, | VGL3 R | VGL3_ R | VGL3_R | VGL3 R
Parameter 12h | RIW | "y DIV[2}] DIV[4] DIV[O] DIV[3] DIV[2] DIV[1] pivig] | 33
VGH4.L | VGH4'L | VGH4 L | VGH4 L | VGL4 L_ | VGL4 L_ | VGL4 L_ | VGLA L
Parameter 13h | RIW | "py5; DIV[Z] DIV[1] DIV[0] v | owvil” | owvil | oivig | 11
VGH4 R | VGH4A R | VGHAR | VGH4 R | VGL4 R | VGL4 R | VGL4 R | VGL4 R
Parameter 14h | RIW | "5y DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] ovig | 1
VGH5 L || VGH5L- [-VGH5L | VGH5 L | VGL5 L_ | VGL5_L_ | VGL5_L_ | VGL5 L
Parameter 15h | RIW | " by DIV[2] DIV[1] pvie] | ovE | ovez | owvi | o | 90
VGH5 R | VGH5 R| VGH5 R | VGH5 R | VGL5 R | VGL5_ R | VGL5_R | VGL5 R
Parameter 16h  |-RAV. |< "5y, DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] oivigp | 90
This command is used to set related setting of power.
* VBTHS[3:0]: The voltage adjustment of VGH.
- FBOFF VGH must be 0
VBTHS[3:0] | VGH Voltage | VBTHS[3:0] | VGH Voltage | VBTHS[3:0] | VGH Voltage
(Hex) (V) (Hex) (V) (Hex) (V)
0 10 4 14 8 18
1 11 5 15 9 18
2 12 6 16 A 18
3 13 7 17 B~F 18
* VBTLS[3:0]: The voltage adjustment of VGL.
- FBOFF VGL must be 0
Description VBTLS[3:0] | VGL Voltage | VBTLS[3:0] | VGL Voltage | VBTLS[3:0] | VGL Voltage
(Hex) (V) (Hex) (V) (Hex) (V)
0 -7 4 -11 8 -15
1 -8 5 -12 9 -16
2 -9 6 -13 A 17
3 -10 7 -14 B~F -18
* FBOFF_VGH: Enable VGH feedback detect function.
- 1: Disable VGH feedback voltage detection. Output voltage = 15V
- 0: Enable VGH feedback voltage detection. Output voltage = VBTHS
* FBOFF_VGL: Enable VGL feedback detect function.
- 1: Disable VGL feedback voltage detection. Output voltage = -10V.
- 0: Enable VGL feedback voltage detection. Output voltage = VBTLS.
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Description

* VRP[5:0]/VRN[5:0]: Specify the VSPROUT/VSNROUT voltage.

- VSPROUT= {Decimal (VRH [5:0]) x0.05+3.3} x (VREF/4.8) if VREF [4] =0.
- VSNROUT= {Decimal (VRH [5:0]) x0.05+3.3} x (VREF/5.6) if VREF [4] =1.

VRP[5:0] | VSPROUT | VRP[5:0] | VSPROUT | VRP[5:0] | VSPROUT
VRN[5:0] | [VSNROUT| | VRN[5:0] | |VSNROUT|| VRN[5:0] ||VSNROUT]|
(Hex) (V) (Hex) (V) (Hex) (V)
0 3.23 E 3.92 1C 4.60
1 3.28 F 3.97 1D 4.65
2 3.33 10 4.01 1E 470
3 3.38 11 4.06 = 4.70
4 3.43 12 411 20" 5.2
5 3.48 13 4.16 21* 5.3
6 3.53 14 4.21 22° 5.4
7 3.57 15 4.26 23" 55
8 3.62 16 4.31 24* 5.55
9 3.67 17 436 25* 5.6
A 3.72 18 441 26" 5.65
B 3.77 19 446 27" 57
C 3.82 1A 450 28 STOP
D 3.87 1B 4.55 29~3F STOP

Note: When VREF [4] =0, the.max-voltage of VSPROUT/VSNROUT will be 4.7V/-4.7V.

* VGL_DET_EN: Enable VGL voltage Detect Function.
- 09h_01[3] = 1: VGLvoltage Abnormal.
- 09h_01[3] =.0: VGL voltage Normal.

* VGH_DET_EN: Enable VGH voltage Detect Function.
- 09h /01[0] =1+ VGH voltage. Abnormal.
-09h01[0] = 0: VGH voltage Normal.

+VGL-TURBO: Enlarge VGL Voltage at FBOFF_VGL=1, must set this bit at sleep in status.
=1 \VGL=-15V
-0: VGL=-10V

* VGH_TURBO: Enlarge VGH Voltage at FBOFF_VGH=1, must set this bit at sleep in status.
-1: VGH=20V
-0: VGH=15V

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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* APS[2:0]: Adjust power bias current of all regulator voltage.

APS[2:0] Bias Current
0 0 0 Stop
0 0 1 Small
0 1 0 Medium Small
0 1 1 Medium Large
1 0 0 Large
others Setting Invalid

« VGH1_L_DIV[3:0]:
« VGH1_R_DIV[3:0]:
« VGH2_L_DIV[3:0]:
« VGH2_R_DIV[3:0]:
« VGH3_L_DIV[3:0]:
« VGH3_R_DIV[3:0]:
« VGH4_L_DIV[3:0]:
« VGH4_R_DIV[3:0]:
« VGH5_L_DIV[3:0]:
« VGH5_R_DIV[3:0]:
« VGL1_L_DIV[3:0]:
« VGL1_R_DIV[3:0]:
« VGL2_L_DIV[3:0]:
« VGL2_R_DIV[3:0]:
« VGL3_L_DIV[3:0]:
« VGL3_R_DIV[3:0]:
« VGL4_L_DIV[3:0]:
« VGL4.RDIV[3:0]:
« VGL5 L_DIV[3:0]:
«VGL5.R_DIV[3:0]:

Specify left side VGH stage 1 pumpingfrequency.

Specify right side VGH stage 1. pumping frequency.

Specify left side VGH stage 2:pumping frequency.

Specify right side VGH stage 2 pumping frequency.

Specify left side VGH stage 3.pumping frequency.

Specify right side-VGH stage 3 pumping.frequency.

Specify left side VGH stage 4 pumping frequency.

Specify right side-VGH stage 4 pumping frequency.

Specify/left.side VGH stage-5 pumping.frequency.

Specify right side VGH stage 5-pumping frequency.

Specify left'side VGL stage. 1-pumping frequency.
Specify.right side VGL stage 1 pumping frequency.
Specify left side VGL stage 2 pumping frequency.
Specify right.side VGL stage 2 pumping frequency.
Specify left side-VGL stage 3 pumping frequency.
Specify right side VGL stage 3 pumping frequency.
Specify left'side VGL stage 4 pumping frequency.
Specify right side VGL stage 4 pumping frequency.
Specify left side VGL stage 5 pumping frequency.
Specify right side VGL stage 5 pumping frequency.

VGH1/2/3/4/5_DIV[3:0]
VGL1/2/3/4/5_DIV[3:0] REEnET )

0 0] 0] 0 36

0 [0 ] 0o | 1 18

0 [0 1] o0 12

0 [0 1 | 1 9

0 [ 1] 0] o0 7.2

0 1] 0 | 1 6

0 [ 1] 1] o0 5.1

0 | 1 1 | 1 45

1T 10 00 4

T To0 0| 1 3.6

T o 1[0 3.3

T o 1 | 1 3

1T 1] 0o 26

T 10 | 1 2.1

T 11 10 18

I 15

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver
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6.2.63 SETID (C3h)

C3H SETID
R/W D7 D6 D5 D4 D3 D2 DA DO HEX
Command W 1 1 0 0 0 0 1 1 C3
Parameter 1st R/W ID1[7] ID1[6] ID1[5] ID1[4] ID1[3] ID1[2] ID1[1] ID1[0] 38
Parameter 2nd R/W ID2[7] ID2[6] ID2[5] ID2[4] ID2[3] ID2[2] ID2[1] ID2[0] 21
Parameter 3rd R/W ID3[7] ID3[6] ID3[5] ID3[4] ID3[3] ID3[2] ID3[1] ID3[0] 1F
Parameter 4th R X X X X X 'D—E']ME[ 'D—:']ME[ 'D—B']ME[ 00

This command is used for setting ID.

* ID1[7:0] / ID2[7:0] / ID3[7:0]: SetID1/1D2 /1D3 respectively
- 04h / DAh / DBh / DEh change correspondingly

* ID_TIME[2:0]: Read ID OTP programming times.

Description
ID_TIME[2:0] OTP Programming times

0 NO'OTPED

1 1

2 2

3 3

4 4
6.2.64 SETDDB (C4h)

C4H SETDBB
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX

Command W 1 1 0 0 0 1 0 0 C4

Parameter 1st R/W| _DDB1[7] DDB1[6] | ~\DDB1[5] | DDB1[4] | DDB1[3] DDB1[2] | DDB1[1] | DDB1[0] 00

Parameter 2nd R/W. |. DDB2[7] DDB2[6] | DDB2[5] | DDB2[4] | DDB2[3] DDB2[2] | DDB2[1] | DDB2[0] 00

Parameter 3rd R/W | DDB3[7] DDB3[6] | DDB3[5] | DDB3[4] | DDB3[3] DDB3[2] | DDB3[1] | DDB3[0] 00

Parameter 4th R/\WW“| DDBA4[7] DDB4[6] | DDB4[5] | DDB4[4] | DDB4[3] DDB4[2] | DDB4[1] | DDB4[0] 00

This command is used to set CMD DDB1~4 value.

Description
* DDB1[7:0] ~ DDB4[7:0]: Set DDB1 ~ DDB4.
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.65 SETECO (C6h)

C6 H SETECO
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 0 1 1 0 C6

Parameter 1st R/W | ECOO0[7] | ECOOQ[6] | ECOO0[5] | ECO0[4] | ECOO[3] | ECOO0[2].[+ECQO[1] | ECOO[0] 01

Parameter 2nd R/W | ECO1[7] | ECO1[6] | ECO1[5] | ECO1[4] | ECO1[3] | ECO1[2]. | ‘ECO1[1] | ECO1[0] 00

Parameter 3rd R/W | ECO2[7] | ECO2[6] | ECO2[5] | ECO2[4] | ECO2[3] | ECO2[2]. [“ECO2[1] | ECO2[0] CF

Parameter 4th R/W | ECO3[7] | ECO3[6] | ECO3[5] | ECO3[4] | ECO3[3]. |. ECO3[2] | ECO3[1] | ECO3[0] FF

Parameter 5th R/W | ECOA4[7] | ECO4[6] | ECO4[5] | ECO4[4] | ECOA4[3]( |~ ECO4[2] | ECO4[1] | ECO4[0] 00

Parameter 6th R/W | ECO5[7] | ECO5[6] | ECO5[5] | ECO5[4] | ECO5[3].|“ECO5[2] | ECO5[1] | ECO5[0] FF

Description This command is used to control ECO register.

6.2.66 SETIO (C7h)

C7H SETIO
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 0 1 1 1 Cc7
Parameter 1st | RW | ""M-0 x INvpwy - YOUT-O | HOUT.O 00
V DELA | V_DELA |.V_DELA | SMRPS_ | H DELA | H DELA | H_DELA
Parameter 2nd | R/W X Yi2] Y1 Y[0] IPHONE | Y[2] NU 0] 00
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
This command is used to set I/O related register.
* PWM_OE: PWM output CABC PWM signal.
- 1: Enable CABC PWM signal.
- 0: Disable CABC PWM signal.
* INVPWM: Inverse polarity of CABC PWM signal.
- 1: CABC PWM signal is inversed.
- 0: Original CABC PWM signal.
* VOUT_OE: VOUT pin output frame synchronization signal.
* HOUT_OE: HOUT pin output horizontal synchronization signal.
* V_DELAY[2:0]: Specify Vertical Sync. delay time.
V_DELAY][2:0] Delay time (ns)
Description 0 0
1 1666
2 3332
3 4998
4 6664
5 8330
6 9996
7 11662
* H_DELAY]J2:0]: Specify horizontal sync delay time.
H_DELAY[2:0] Delay time (ns)
0
1 1666
2 3332
3 4998
4 6664
5 8330
6 9996
7 11662
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6.2.67 SETCABC (C8h)

C8H SETCABC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 1 0 0 1 0 0 0 C8
PWMDIV | PWMDIV | PWMDIV | PWMDL | PWMDL. [\ PWMDL | DBV_MS
Parameter 1st RIW X 2] [1] [0] Y sel2] | Y seli]|.Yselo | B TvPe | 10
PWM_PE | PWM_PE | PWM_PE | PWM_PE | PWM_PE | PWM_PE"[ PWM_PE | PWM_PE
Parameter 2nd | R'W | "gio5171 | riobis] | RioD[s] | RIODl4] | RIOD[3) | /RIOD[]-| RIOD[1] | Riopj | 40
This command is used to set CABC related register.
* PWMDIV[2:0]: CABC PWM Frequency Fpwm control:
PWMDIV[2:0] PWM Fpwm
0 Fosc/1
1 Fosc/2
2 Fosc/4
3 Fosc/8
Description 4 Fosc/16
* PWMPERIOD([7:0]: CABC PWM output frequency.control.
PWMPERIOD[7:0] PWM frequency
0 Fpwm/1
1 Fpwm/1
2 Fpwm/2
3.F prr’.n/127
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a-Si TFT LCD Single Chip Driver
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6.2.68 SETCLOCK (CBh)

CBH SETCLOCK
R/W D7 D6 D5 D4 D3 D2 DA DO HEX
Command W 1 1 0 0 1 0 1 1 CB
Parameter 1st Rw | 95D FSFPC[Z'E]— FL(J)FP?‘,I—:]_ FSLRP%')E]— X FRADJ[Z]"| FRADJ[1] | FRADJ[0] | 03

This command is used to set OSC related register.

* OSC_DIV2: Halve PWM Frequency
-1: Halve PWM Frequency
- 0: Not Halve PWM Frequency

* FORCE_ULP: Enter ULP Mode
-5: Enter ULP Mode
- Leave ULP Mode by HWRESET only

Description * FRADJ[2:0]: Adjust internal oscillator frequency-(Fosc).
FRADJ Internal oscillator frequency
0 0 0 20.2M
0 0 1 24 .2M
0 1 0 30.1M
0 1 1 36.9M
1 0 0 41.1M
1 0 1 49.1M
1 1 0 20.2M
1 1 1 20.2M
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6.2.69 SETPANEL (CCh)

CCH

SETPANEL

R/W D7 D6 D5 D4 D3 D2

D1

DO

HEX

Command

W 1 1 0 0 1 1

CC

Parameter 1st

SS_PAN | GS_PAN
R/W X X X EL Ey

REV_ PA
NEL

BGR_PA
NEL

00

Description

This command is used to set display related register.

* SS_PANEL: Reverse the source scan direction.
- 1: enable reverse the source scan direction.
- 0: normal scan direction from S1->S1440.

* GS_PANEL: Reverse the vertical scan direction.
- 1: Enable reverse the vertical scan-direction.
- 0: Normal vertical scan direction.

* REV_PANEL: Reverse the‘source polarity.
- 1: Normally black panel
- 0: Normally white panel:

* BGR_PANEL.: reverse the source mapping.direction with RGB.
-1: $1:S2:S3'= “B” “"G"~"R”
= 0: 81 8283 Y “R” / ”G” : NB”

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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6.2.70 DGC_R (CDh)

CDH DGC_R

R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 1 0 0 1 1 0 1 CD
Parameter 1st R/W X X X X X DITH_EN Dm}—op DGC_EN | 00
Parameterand_| W_| P | D O OO ey | e P | 2% | 80
Parameter 3d | W | %67 | T roile) | T Ros) | T RO4] | T ROTS] LT ROMl2] | T Roip | T Rowo) | 80
parameter 4t | W_| o | o T oo T oo T o o | oy | oo | 0
Parameter 10| W_| D | B e D e | Soy | oes | 255t | a0
parameter 11t | W_| Dol | BGe Ly TGS L Bac tTEee | Beey Toco s T oo | a0
parameter 12| W_| Dol | BGo oG TBe T oce T oeo g T oot [ ooy | a0
parameter 13t | W_| 2ol | BGo Y G ] e e e oo [ oy | a0
Parameter 20t | W_| Docky | B D e Do Oe | bty | bt e | 2ot | a0
Parameter 21th | W | 2o | 7 Risje] | 7 risls) | T Ri9[L | T RiGl3] | T Rioi2) | T RflH] | T Risio) | 80
Parameter 2200 | W_| DG Bae e e o T oot | oo [ ooy | a0
parameter 23t _| W | B DG e e o oo [ oo | o | o0
Parameter 30t | W B | S B oo oo | Y | oo | ooy | 80
parameter 31tn_| W | Dol | BGey T Be L T oee T oee ooty [ ooty [ ooy | a0
Parameter 521 | W | SSerty [ Beoy ToGoy Tooe Lo Boe Ly Tee b Toeety Teeety T
Parameter 33th <| W | 25y | 7 rae | T Rafs] | T RA4] | T RAAE] | T RE2] | TR0 | T Rei0) | 8O
parameter aatn | w_| 2ot | BSe AU [ ec U Toec tuToce tu Toce ty Toce o T oo | 0

This command is used to set Red color digital gamma.

* DGC_EN: Control digital gamma function.
- 1: Enable digital gamma function.
- 0: Disable digital gamma function.

* DGC_LUT_RO0 [7:0] ~ DGC_LUT_R32 [7:0]: Red color digital gamma LUT table.

Description
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a-Si TFT LCD Single Chip Driver
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6.2.71 DGC_G (CEh)

CEH DGC_G

R/W D7 D6 D5 D4 D3 D2 DA DO HEX
Command W 1 1 0 0 1 1 1 0 CE
Parameter1s1_| w_| 2050 | 05010 | DG L 00 10 DXL 10 DeC (B [pSe Ty | 0C 10| g
Parameter 20| W_| 95540 | BSC 0 BOCLD T0R0 Ly 0BG 10 | BEE ) Faee 050 | o
Parameter a_|_w_| 95540 | G BOCA T BeC o 0o b GC A eRe 0 | BoC iy | e
Parameteran | w_| Sogyi | 050 Lo 0B L0 0 10 | BoE L BAC L 05 L T0RC 10|
Parameter 1o _| w_| 010 | DCIU| B [0 oL o DU0 | pee it | 00e 107 DC I | g
Parameter 11| w_| 95,10 | DRG0 | TG0 | BSOSl | 0By [ eRe 10 | BOC L | e
Parameter 12| w_| 9551y | DRG0 | 606 0 [ eC T ooc Lo 080 T oo 10 8oC 1 | g
Parameter 13| w_| 0SCLD | DRG0 TG 10T BCC Lo ORI TR0 b 0k 0 BSE 0 e
Parameter tomy_| w_| 0510 | DCAD | BC A eCkg | DECID | b5 10| 000 10 DEC I | g
Parameter20m_| w_| 95,4y | OG0T BOC0 | BOE T FBRC LU 05 b | eRe 10 | BOC L | e
Parameter 21| w_| 9510 T DRG0 7600 (0 M ORD L 0aC Ly [oec ) 1 eRe 0 B%C 1 | g
Parameter 27| w_| SSGU T DEC 0 B0C 10 TBEE L DG LU 006 b 700 10 T BCE 10 g
Parameter301,_| W | 95040 | DO B0 10 eC 1| DSC 1D | D50 0| 000 107 DT | g
Parameter 311w | S0 | oG A0 TBECA | BoC o [ 0oLy 00 b T eRe 10 | BoC i | g
Parameter 32ty | w) | 0SGLo | DRG0 B 10 | BCE L0 DGC LU TR b 00 10 BCC L | g
Parameter 33| w_| 05,10 | BRCU| TG0 [ BeC 1o | DR TR b ok 0 | BSE 1 |

This command is used to set Green color digital gamma.

Description * DGC_LUT_GO00 [7:0] ~ DGC_LUT_G32 [7:0]: Green color digital gamma LUT table.
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
6.2.72 DGC_B (CFh)

CFH DGC_B

R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 1 0 0 1 1 1 1 CF
Parameter 15| W_| B | e O | o e o e [P | 2o | 80
Parameterand | W_| St | DGe e oG L Bec Ly ToRe L RO M FEcS Ly Toac iU ag
Parameter 3d | W | ?5ipr7) | 7 moaie) | T eodre] | T mozie) | T Eo2isl | T80elz] | T eoar) | T eceo) | 80
Parameter 4| W | B e O o e oe D | 230 | P | 80
Parameter 10| W_| D | O e D e | Sy | oo | S | 80
Parameter 11t | w_| Dl [ DGe U TEGe U Bec i ToRe tu | ooty Tecety Teee iy T a0
parameter 12| w_| Dl [ DGl oo by eee foce tuToce g Toce by Toce v T a0
parameter 13t | W _| Do | B e ] o e Eee [ o [ oy | 0
Parameter 19t | W_| D | O e Do Oy | oty | Pe D | 2o | a0
Parameter 20th | W | ?Gior7) | 7 afelel |7 eiois) | T eiofa] | T piela) | T et | T efar | T eioo) | 80
Parameter 21t | w_| Dol BGe tlTooe o aeo Tuoce 0 Toce iy ooty Toeoty T a0
parameter 22| w_| DG DG b T Eee L Ee o Toe i oo [ o [ ey | a0
Parameter 30t | W B | O B oo | oo | Y | ooy | oo | 80
parameter 3tin_| W | Doy | Dol TBee U oo by Toco tu Toco y Teeoy Teeo iy T a0
Parameter 521 | W | Socitb [ BeC Y Toeo tu Toee L ooe LT ec L Toee ty ToRe Ly T
Parameter 33th <| W | 27 | 7 msie | T msls] | T Bsl4] | T Bs2ia) | T 8% | T | T e | 8O

This command is used to set Blue color digital gamma.
Description

* DGC_LUT_BO00 [7:0] ~DGC_LUT_B32 [7:0]: Blue color digital gamma LUT table.
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a-Si TFT LCD Single Chip Driver
‘ ‘ FORCELEAD  720RGB x 2047 dot with 16.7M color FL7707N

6.2.73 SETGAMMA (EOh)

EOH SETGAMMA
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 1 1 0 0 0 0] 0 EQ
Parameter 1st R/W X X PVRO[5] | PVRO[4] | PVRO[3] | PVRO[2]. |. PVRO[1] | PVRO[0] 00
Parameter 2nd R/W X X PVR1[5] | PVR1[4] | PVR1[3] | /PVRI[2} | PVR1I[1] | PVR1[0] 11
Parameter 3rd R/W X X PVR2[5] | PVR2[4] | PVR2[3]. |\ PVR2[2] | PVR2[1] | PVR2[0] 17
Parameter 4th R/W X X PVR3[5] | PVR3[4] | PVR3[3]| ["PVR3[2] | PVR3[1] | PVR3[0] | 2C
Parameter 5th R/W X X PVR4[5] | PVR4[4] | PVRA4[3] [ PVR4[2] | PVR4[1] | PVR4[0] 32
Parameter 6th R/W X X PVR5[5] | PVR5[4] | -PVR5[3]\.| PVR5[2] | PVR5[1] | PVR5[0] 3F
Parameter 7th R/W X PPRO[6] | PPRO[5] | PPRO[4]<| PPRO[3] | PPRO[2] | PPRO[1] | PPRO[0] 49
Parameter 8th R/W X PPR1[6] | PPR1[5] | PPR1[4].|."PRR1[3] | PPR1[2] | PPR1[1] | PPR1[0] 3E
Parameter 9th R/W X X X PPKO[4]._| |PPKO[3] |.-PPKO[2). | PPKO[1] | PPKO[O] 07
Parameter 10th R/W X X X PPK1[4] | PPK1[3] | (PPK1[2] || PPK1[1] | PPK1[0] oD
Parameter 11th R/W X X X PPK2[4] | PPK2[3] {.'PPK2[2] | PPK2[1] | PPK2[0] OE
Parameter 12th R/W X X X PPK3[4] [~ PPK3[3] | PPK3[2] | PPK3[1] | PPK3[0] 12
Parameter 13th R/W X X X PPK4[4] | 'PPK4[3] | PPK4[2] | PPK4[1] | PPK4[0] 13
Parameter 14th R/W X X X PPK5[4] | ‘PPK5[3] | PPK5[2] | PPK5[1] | PPK5[0] 11
Parameter 15th R/W X X X PPK6[4]".| PPK6[3] | PPK6[2] | PPK6[1] | PPK6[0] 13
Parameter 16th R/W X X X PPK7[4].\(_PPK7[3] | PPK7[2] | PPK7[1] | PPK7[0] 10
Parameter 17th R/W X X X PPK8[4] | PPK8[3] | PPK8[2] | PPK8[1] | PPK8[0] 17
Parameter 18th R/W X X NVRO[5] +|..NVRO[4] | NVRO[3] | NVRO[2] | NVRO[1] | NVRO[0] 00
Parameter 19th R/W X X NVR1[5] |~ 'NVR1[4] | NVR1[3] | NVR1[2] | NVR1[1] | NVR1[0] 11
Parameter 20th R/W X X NVR2[5] | NVR2[4] | NVR2[3] | NVR2[2] | NVR2[1] | NVR2[0] 17
Parameter 21st R/W X X NVR3[5] | NVR3[4] | NVR3[3] | NVR3[2] | NVR3[1] | NVR3[0] | 2C
Parameter 22nd | RIW X X NVR4[5] | NVR4[4] | NVR4[3] | NVR4[2] | NVR4[1] | NVR4[0] 32
Parameter 23rd R/W X X NVR5[5] | NVR5[4] | NVR5[3] | NVR5[2] | NVR5[1] | NVR5[0] 3F
Parameter 24th R/W X NPRO[6] | NPRO[5] | NPRO[4] | NPRO[3] | NPRO[2] | NPRO[1] | NPRO[0] 49
Parameter 25th R/W X NPR1[6] | NPR1[5] | NPR1[4] | NPR1[3] | NPR1[2] | NPR1[1] | NPR1[0] | 3E
Parameter 26th R/W X X X NPKO[4] | NPKO[3] | NPKO[2] | NPKO[1] | NPKO[O] 07
Parameter 27th R/W X X X NPK1[4] | NPK1[3] | NPK1[2] | NPK1[1] | NPK1[0] | OD
Parameter 28th R/W X X X NPK2[4] | NPK2[3] | NPK2[2] | NPK2[1] | NPK2[0] OE
Parameter 29th R/W X X X NPK3[4] | NPK3[3] | NPK3[2] | NPK3[1] | NPK3[0] 12
Parameter 30th R/W X X X NPK4[4] | NPK4[3] | NPK4[2] | NPK4[1] | NPK4[0] 13
Parameter 31st R/W X X X NPK5[4] | NPK5[3] | NPK5[2] | NPK5[1] | NPKS5[0] 11
Parameter 32nd | RIW X X X NPK6[4] | NPK6[3] | NPK6[2] | NPK6[1] | NPK6[0] 13
Parameter 33rd R/W X X X NPK7[4] | NPK7[3] | NPK7[2] | NPK7[1] | NPK7[0] 10
Parameter 34th R/W X X X NPK8[4] | NPK8[3] | NPKS8[2] | NPK8[1] | NPKS[0] 17
D - This command is used to set the gray scale voltage to adjust the gamma characteristics of the
escription

TFT panel.
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6.2.74 SETEQ (E3h)

E3H SETEQ
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 0 0 1 1 E3
PNOEQ[ | PNOEQ[ | PNOEQ[ | PNOEQ[ | PNOEQ[ | PNOEQ[. | PNOEQ|.| PNOEQ]
Parameter 1st | RIW 71 o] 5] 4] 3] 2] 1 0] 00
NNOEQ[ | NNOEQ[ | PEOEQ[ | NNOEQ[ | NNOEQ[ | NNOEQ[-| NNOEQ[ | NNOEQ[
Parameter 2nd | R/W 7 o] 5] 4] 3] 2] 1 0] 00
PEQGND | PEQGND | PEQGND | PEQGND | PEQGND | PEQGND-| PEQGND | PEQGND
T I et I N N
Parameter 4th | R/W D[7] D[] D[5] D[4] D3] DIZ] D[1] D[0] 03
PEQVCI[ | PEQVCI[ | PEQVCI[ | PEQVCI[ | PEQVCI[ |- PEQVCI[ | PEQVCI[ | PEQVCI
Parameter 5th | R/W 7 o] 5] 4] 3] 2] 1 0] 03
NEQVCI[ | NEQVCI[ | NEQVCI[ | NEQVCI[ | .NEQVCI[.[ NEQVCI[ | NEQVCI[ | NEQVCI[
Parameter 6th | R/W 7] 6] 5] 4] 3 2] 1] 0] 03
PEQVCI1 | PEQVCI1 | PEQVCH1 | PEQVCI1-| PEQVCI1 | PEQVCH | PEQVCI1 | PEQVCIA
rerameler ™ | < NE[(g/Cl NE[(g{/CI NE[S{/CI NE[(‘)Q/CI NE[(:;{/CI NE[CZILCI NE[(R/CI NE[(())1/CI >
Parameter 8th | R/W 7] 1[6] 1[5] 1[4] 1[3] 112] 1] 1[0] 03
VCOM_P | VCOM_P | VCOM-P.| VCOM_P | VCOM P~|.VGOM P | VCOM_P | VCOM_P
Parameter 9th | R/W | ULLGND | ULLGND | ULEGND-|“ULLGND | WLLGND'| ULLGND | ULLGND | ULLGND 00
OFF[7] OFF[6] OFF[5] OFF[4] OFF[3] OFF[2] OFF[1] OFF[70]
VCOM_P | VCOM_P [{vCOM P+ VCOM P | VCOM_P, | VCOM_P | VCOM_P | VCOM_P
Parameter 10th | R/W | ULLGND | ULLGND. | ULLGND{ ULLGND.~| ULLGND | ULLGND | ULLGND | ULLGND 00
ON[7] ONJ6] ONI[5] ON[4] ON[3] ON[2] ON[1] ONJ0]
VCOMID | VCOMID" |/ VCOMID | VCOMID [~ VCOMID | VCOMID | VCOMID | VCOMID
Parameter 11th | R/W | LE_ON[7 | LE_ON[6"| LE ON[5 |“LE_ON[4) | LE_ON[3 | LE_ON[2 | LE_ON[1 | LE_ON[0 | FF
1 1 ] ] 1 1 ] ]
EACH_OP | EACH.VC | EACH GN
Parameter 12th | RIW | “oN &Ex EN D EN 84
ESD-DET
= ESD/WHI | ESD’OPT.| ESD_OPT | ESD _OPT | ESD_OPT
Parameter 13th | R/'W _D/Q'TTAE_W TE EN " PH] " Pl0] G " Gi0] Co
SLPIN Op | VEDION [ ESD_WHI | ESD DET | ESD _DET
Parameter 14th | R/W TION O_CHECK | TE_.GND_ | _TIME_SE | _TIME_SE 14
EN EN L[1] L[0]

Description

This.command is used to set EQ related register.

]l | U
AN

wei

PEQUC PEQUCH i

PEQGHD i H
GON e : -

vo - Ll ——
* FL7707N do source EQ starting from HSYNC.

* PNOEQ[7:0]: Specify the temporal spacing between HSYNC and PEQGND.

* NNOEQ[7:0]: Specify the temporal spacing between HSYNC and NEQGND.

* PEQGND[7:0]: Specify the source EQ GND period when Source up to positive voltage.

* NEQGNDI[7:0]: Specify the source EQ GND period when Source down to negative voltage.
* PEQVCI[7:0]: Specify the source EQ VCI period when Source up to positive voltage.

* NEQVCI[7:0]: Specify the source EQ VCI period when Source down to negative voltage.

* PEQVCI1[7:0]: Specify the temporal period of PEQVCIA1.

* NEQVCI1[7:0]: Specify the temporal period of NEQVCIA1.

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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Description

PNOEQ[7:0]
NNOEQ[7:0]
PEQGNDI[7:0]
NEQGND[7:0 .
PEQVCI[7[:0] Il EaPeriod
NEQVCI[7:0]
PEQVCI1[7:0]
NEQVCI1[7:0]
0 0*4/Fosc
1 0*4/Fosc
2 2*4/Fosc
3 3*4/Fosc
FD 253*4/Fosc
FE 254*4/Fosc
FF 255*4/Fosc

« ESD_DET_DATA_WHITE: Select white-or'black pattern to protect GOA glass.

« ESD_WHITE_EN: Enble ESD.detection function to protect GOA glass.
- At Sleep-Out State, IC automatically displaying.white or black pattern when MIPI-DSI is
interrupted or not sent.

* SLPIN_OPTION
- 0: Need VSYNC (additional frame)-after Sleep-In command to display sleep-in blanking
framethen’into.Sleep-In State.
-1: No'Need VSYNC (additional-frame) after Sleep-In command to display sleep-in blanking
frame then into Sleep-In State.

* VEDIO_NO. CHECK_EN: ‘Enable video function detection.
-0: Enable vedio function detection.
- 1: Disable vedio function detection, continually displaying white or black pattern after
sleep-out blanking frame without detecting if MIPI video comes or not

« ESD_WHITE_GND_EN: Enable ESD white pattern scanning voltage pull ground.
“0”, Disable scanning voltage pull ground.
“1”, Enable scanning voltage pull ground.

« ESD_DET_TIME_SEL[1:0]: ESD detection function period.

ESD_TIME_SEL[1:0] Period
0 1 frames
1 2 frames
2 4 frames
3 8 frames
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6.2.75 SETCOLOREN (E4h)

E4 H SETCOLOREN
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 0 1 (0] 0 E4
Parameter 1st | R/W X X X X X X x CE_}E/IAS 01
This command is to set color enhancement mode.
e * CE_MASK: Enable / Disable the color enhanced mask function.
Description -0. Disable
-1: Enable
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6.2.76 SETCOLOREN (E5h)

E5H SETCOLOREN
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 0 1 0 1 E5
Parameter 1st | R/W SE['[‘EV SE['[‘OE]V CE_EN x X X X X 00
Parameter 2nd | R/W X X X X X X X x L\IS%
Parameter 3rd | R/W x X X B'”‘;ﬁ“ B'“jf’“ BIU%T3[1 Blue_3[9] | Blue_3[8] | 08
Parameter 4th | R/W | Blue_3[7] | Blue_3[6] | Blue_3[5] | Blue_3[4] | Blue 3[3] |Blue_3[2] | Blue_3[1] | Blue_3[0] | 32
Parameter 5th | R/W x x X B'”%z” B'“ﬁf“ B'“%TZH Blue_2[9] | Blue_2[8] | 1C
Parameter 6th | R/W | Blue_2[7] | Blue_2[6] | Blue_2[5] | Blue.2[4] | Blue_2[3] | Blue_2[2]\| Blue_2[1] | Blue 2[0] | 71
Parameter 7th | R/W X x x B'“Zf” B'”ﬁ’f“ B'“%f“ Blue_1[9] | Blue_1[8] | 1F
Parameter 8th R/W | Blue_1[7] | Blue_1[6] | Blue_4[5].| Blue.1[4] | Blue_1[3}{. Blue 1[2] | Blue_1[1] | Blue_1[0] 90
Green_3[ | Green_3[|..Green_3[ | Green_3[ | Green_3[
Parameter 9th | R/W X X X 12] 11] 10] 9] 8] 1E
Green_3[ | Green_3[ | Green_3[ | Green_3[ | Green_3[ | Green_3[ | Green_3[ | Green_3[
Parameter 10th | R/'W 71 o] 5] 4] 3] 2] 1] 0] CD
Green_2[+|“Green_2[ | Green_2[ | Green_2[ | Green_2[
Parameter 11th | R/'W X X X 12] 1] 10] 9] 8] 07
Green_2[ | .Green_2[ |~/Green_2[ | Green:2[ | Green_2[ | Green_2[ | Green_2[ | Green_2[
Parameter 12th | R/W 71 o] 5] 4] 3] 2 1 0] 4C
Green 1] | Green_1[ | Green_1[ | Green_1[ | Green_1[
Parameter 13th | R/'W X X X 12] 11] 10] 9] 8] 1E
Green-1[ | Green_1[ | Green=1[| Green_1[ | Green_1[ | Green_1[ | Green_1[ | Green_1[
Parameter 14th | R/'W 7 o] 5] 4] 3] 2 1] 0] 06
Parameter 15th | R/W x x X Redf’“ 2 2{[91"1] g{[ﬁ%] Red 3[9] | Red 38] | 1F
Parameter 16th | R/W.{. Red=3[7] | Red 3[6] | Red’ 3[5] | Red 3[4] | Red 3[3] | Red 3[2] | Red 3[1] | Red _3[0] | 66
Parameter 17th |\ RIW X X x *;[j‘;] *2[61"1] 5[91%] Red _2[9] | Red 28] | 1E
Parameter 18th { R/W.-{ Red _2[7] | Red _2[6] | Red _2[5] | Red _2[4] | Red _2[3] | Red _2[2] | Red _2[1] | Red _2[0] 2A
Parameter 19th[\R/W X X X Tﬁdz] *1?[61"1] Tﬁ%] Red 1[9] | Red 18] | 06
Parameter 20th | R/W | Red _1[7] | Red _1[6] | Red _1[5] | Red _1[4] | Red _1[3] | Red _1[2] | Red _1[1] | Red _1[0] 70
This command is to set color enhancement mode.
* SP_LEVEL[1:0]: Specify sharpness level.
SP_LEVEL[1:0] | Sharpness Level
0 No sharpness
1 Small
Description 2 Medium
3 Large
* CE_EN: Enable the color enhanced function.
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6.2.77 SETGIP1 (E9h)

E9 H SETGIP1
RW | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command W 1 1 1 0 1 0 0 1 E9
P ter 1st RW | Rer En EIZ\%KE PANEL_ | PANEL. | PANEL | PANEL | ,,
arameter 1s —~ N SEL[3] SEL[2] SEL[1] | _SEL[0]
Parameter 2nd R/W SHRO[12] | SHRO[11]. | \SHRO[10] | SHRO[9] SHTO[S 00
Parameter 3rd R/W | SHRO[7] | SHRO[6] | SHRO[5] | SHRO[M4] | SHRO[3]>| SHRO[2] | SHRO[1] SHTO[‘) 00
Parameter 4th R/W X SHR1[12]"| 'SHR1[11] | SHR1[10] | SHRA1[9] SHT1[8 00
Parameter 5th R/W | SHR1[7] | SHR1[6] | SHR1[5] | SHR1[4] | SHR1[3] |-SHR12] | SHR1[1] SH';”[O 00
Parameter 6th R/W | SPON[7] | SPON[6] | SPON[5] |. SPON[4] | SPON[3] | ‘SPON[2} | SPON[1] SP(])N[O 00
Parameter 7th W SPO]FF[7 SPO]FF[G SPO]FF[5 SPO]FF[4 SPO]FF[S SPO]FF[2 SPO]FF[1 SPB)]FF[ 00
SHRO_1[ | SHRO_1[ |-SHRO-1[ | SHRO_1[ | SHRO.2[ | SHRO_2[ | SHRO_2[ | SHRO_
Parameter 8th R/W 3] 2 1 0] 3] 2 1 2[0] 00
SHRO_3[ | SHRO.3[ |\ SHRO_3[ | SHRO_3[ | SHR1_1[ | SHR1_1[ | SHR1_1[ | SHRI_
Parameter 9th R/W 3] 9] 1] 0] 3] 2] 1] o~ | 99
SHR1_2[ | SHR1_2[| SHR1_2[.|.SHR1.2] | SHR1_3[ | SHR1_3[ | SHR1_3[ | SHRI_
Parameter 10th R/W 3] 2] 1 0 3] 2] 1 3[0] 00
Parameter 11th | RIW | SHP[3) | SHP[2] | SHP[1 |- SHP[0] | SCP[3] | SCP[2] | SCP[] | SCP0] | 00
Parameter 12th | RIW | CHR{7] | CHR[6] | CHR[5] |. CHR[4] | CHR[3] | CHR[2] | CHR[1] | CHR[0] | 00
Parameter 13th | R/W | (CON[7]. | CON[6] | CON[5] | CON[4] | CON[3] | CON[2] | CON[1] | CON[0] | 02
Parameter 14th | R/W-|. \COF [7]. | COF/[6]|. COF{5] | COF[4] | COF[3] | COF[2] | COF[1] | COF[0] | 02
Parameter 15th | RIW | | CHP[3] | CHP[2] .| CHP[1] | CHP[0] | CCP[3] | CCP[2] | CCP[1] | CCP[0] | 00

USER G | USER G | USER G | USER G | USER G | USER G | USER G | USER_
Parameter 16th R/W [ "IP_GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | GIP_GA | 00

7l el CG'[I'SS]‘» L CG[I% L[ CG'[I:O’&]‘» L CG'[I'ZS]‘» L CG'[I'1\_‘~]‘» L CTGET[g]

Parameter 17th R/W X x ] 20] 19 18] 177 L[16] 00
CGTS_ L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_

Parameter 18th R/W 15] 14] 13] 12] 1] 10] 9] L[8] 00
CGTS L[ | CGTS L[ | CGTS_L[ | CGTS L[ | CGTS_L[ | CGTS L[ | CGTS_L[ | CGTS_

Parameter 19th R/W 7] o] 5 4 3] 2] 1] L[0] 00
CGTS |
CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN —

Parameter 20th R/W X X VL2 V_L[20] v L[19] V L[18] v L[i7] NV€]L[1 00

CGTS | | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS |
Parameter 21st RW | W is | vipa | v | v | v | v | vige | wv g | 90

CGTS | CGTS IN | CGTS IN | CGTS IN | CGTS IN | CGTS IN | CGTS_ IN | CGTS_|
Parameter 22nd R/W NV L[7] G V L[] V L[] VL3 v L] v L0 NV LE3] 00

CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_

Parameter 23rd R/W X X 21] 20] 19] 18] 17] R[16] 00
Parameter 24th | RIW CG['1FSS]_R CGE,]_R[ CG1T§,]_R[ CG1TZS]_R[ CG1T1S]_R[ CG1Tg,]_R[ CG';?_R[ CS[TS?_ 00
Parameter 25th | RIW CG[T7?_R CG'I('S?_R[ CG';?_R[ CGE?_R[ CGT3?_R[ CG';?_R[ CGT1?_R[ CS[TO?_ 00
Parameter 26th | RW | x x| GOTSIN|COTSIN| CGTS N | COTSN | CGTS. N ﬁﬁsfléﬁ' 00
Parameter 27th | RIW ch_}iﬁé GOTSIN | CGTS.IN | GGTSIN | CGTS IN | CGTS IN | COTS N 33;2[-8' 00
Parameter 28th | R | CGTS! | CGTSIN | CGTS IN | CGTS_IN | CGTS_IN | CGTS IN | CGTS IN ﬁSjg[—o' 00

NV_R[7] V_R[6] V_R[5] V_R[4] V_R[3] V_R[2] V_R[1] ]

Parameter 29th R/W | COST_LI | COST_L[ [ COST_L[ | COS1_L[ | COS2_L[ | COS2_L[ | COS2_L[ | COS2_ | 4

3] 2] 1] 0] 3] 2] 1] L[0]
COS3 L[ | COS3 L[ | COS3 L[ | COS3_L[ | COS4 L[ | COS4 L[ | COS4 L[ | COS4_
Parameter 30th R/W 3] 2] 1 0] 3] 2] 1 L[0] 00
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COS5_L[ | COS5_L[ | COS5_L[ | COS5_L | COS6_L[ | COS6_L | COS6_L[ | COS6_
Parameter 31st R/W 3] 2] 1 (0] 3] 2] 1 L[0] 00
: : COS17_ | cOS17_ | COSi7 coé17_ cOS18_ | cOS1a coé18_ coS18
Parameter 37th R/W L[3] Li2] L[] L[0] L[3] L12] L[1] L[0] 00
COS19_ | COS19_ | COS19_ | COS19_ | COS20_ | COS20_|.COS20> | COS20
Parameter 38th R/W L3 L2l 1] L] _ L3 L[2]~ LAy L[0] 00
COSs21 COSs21 COSs21 COS21 COS22_ | c0s22-.].COSs22_ | cOs22
Parameter 39th R/W L[3] L12] L[] L[] ~ 3] L2] L] L[0] 00
COS1_R[ | COS1_R[ | COS1_R[ | COS1_R[ | COS2_R[ | €COS2 R['| COS2 R[ | COS2_
Parameter 40th R/W 3] 2] 1 0] 3] 2 1 R[O] 00
COS3_R[ | COS3_R[ | COS3_R[ | COS3_R[ | COS4_R[ |.COS4 R[ | COS4_R[ | COS4_
Parameter 41st R/W 3] 2] 1] 0] 3] 2] 1] RIO] 00
COS5_R[ | COS5_R[ | COS5_R[ | COS5_R[ | (COS6-R[ |'COS6_R[ | COS6_R[ | COS6_
Parameter 42nd R/W 3] 2] 1 0] 3] 2] 1 RI0] 00
: : COST7_ | COS17_ | €OS17_ | COS1Z_ | .COS18_ | COSi8_ | COS18_ | COST8
Parameter 48th R/W R3] RI2] RI] RIOJ R3] RIZL RI] RIO] 00
COS19_ | COS19_ | COs19_ [ .COS19_[] COS20_ | COS20. | COS20_ | COS20
Parameter 49th R/W R3] RIZ] RI] RIO] R3] RI2] RI] RIO] 00
COS21_ | cOs21 C0os21 COS21_ | COS22_ | COS22. | cOs22_ | cos22
Parameter 50th R/W R3] RIZ] R[] RIO] RI] RIZ] RM] RIO] 00
TCON_O | TCON_O | TCON_O'| TCON_O /[ TCON_Q./|| TCON_O | TCON_O | TCON
Parameter S1st | RMW | prizp | prie] | erel | Pl (| Prggl | Prip | Prrip | oprpo | 9O
GIP_OPT, |.GIP_OPT/| GIP_OPT |.GIP_OPT | GIP_OPT | GIP_OPT | GIP_OP
Parameter 52nd R/W X (2] 1] 20] [19] (18] (7] T[16] 00
GIP_OP | GIP_OPT. [\GIP_OPT | GIP_ORT.| GIP_OPT | GIP_OPT | GIP_OPT | GIP_OP
Parameter 53rd R/W T[15] (74] (73] (12] (1] (10] 9] T78] 00
GIP_OP | GIP_OPT/|.GIP_OPT"["GIP.OPT | GIP_OPT | GIP_OPT | GIP_OPT | GIP_OP
Parameter 54th R/W T77] 6] 5] fa] Bl 2] il Ti0] 00
Parameter 55th R/W | CHR2[7]/|> CHR2[6] | CHR2[5]" " CHR2[4] | CHR2[3] | CHR2[2] | CHR2[1] CHTZ[O 00
Parameter 56th R/W | (CON2[7]-| CON2[6]| CON2[5] | CON2[4] | CON2[3] | CON2[2] | CON2[1] cor]\12[o 02
Parameter 57th RV COF]F2[7 COF]F2[6 COF]F2[5 COF]F2[4 COF]F2[3 COF]F2[2 COF]F2[1 COOF]FZ[ 02
Parameter 58th /| _-RM/. | CHP2[3] | CHP2[2] |.CHP2[1] | CHP2[0] | CCP2[3] | CCP2[2] | CCP2[1] CCTz[O 00
Parameter 59th R/W X x CKS[21] | CKS[20] | CKS[19] | CKS[18] | CKS[17] | CKS[16] | 00
Parameter 60th R/W | CKS[15] | CKS[14] | CKS[13] | CKS[12] | CKS[11] | CKS[10] | CKS[9] | CKS[8] | 00
Parameter 61st R/W | CKS[7] CKS[6] CKS[5] CKS[4] CKS[3] CKS[2] CKS[1] | CKS[0] | 00
Parameter 62nd | R/W | COFF[9] | COFF[8] | CON[9] | CON8] SPO]FF[Q SPO]FF[B SPON[9] SP<]3N[8 00
COFF2[9 PANEL_ | PANEL_ | PANEL_ | PANEL
Parameter 63rd R/W COFF[8] | CON2[9] | CON2[8] | SEL_INI[ | SEL_INI[ | SEL_INI[ | _SEL_I | 00
] 3] 2] i NI[O]
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Description

This command is to set forward GIP timing.

REF_EN_V=0

Starting
Position

VSYNC

|

HSYNC

DE

REF_EN_V=1

Starting
CHRO/ Position

HSYNC

« REF_EN:

-0: SHRO, SHR1, CHR, CHR2 refer to Internal VSYNC
-1: SHRO, SHR1, CHR;.CHR2 refer to Internal DE
© REF_EN=1: SHRO0, SHR1; CHR, CHR2 = MSB Sign Bit.

* PANEL_SEL[3:0]: ‘Specify GIP signal‘at abnormal power off state.

Panel_sel[3:0] GIP signal State
1 GND
2 VGH2 (VSP)
4 VGL
8 VGH

PANEII;I_ISEL GIP signal State
1 VGH2
> VGH
. VGL
5 GND

* PANEL “SEL_INI[3:0]: Specify GIP signal at initial state.

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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SHR[12]=0

Start
Positon

HSYNC | |

STV0_0 HRO "

STVO_1

SHR[12]=1

Hsyne | |

STV0_0

SHRO_1----)} [¢-——-
STVO_1

* SHRO0[12:0]: Specify the starting position of GIP STV group 0 (STVO0_0).

* SHR1[12:0]: Specify the starting position of GIP STV group 1 (STV1_0).
SHRO0[12:0]
SHR1[12:0] | Starting Position
(Hex)
0 0'HSYNC
1 1T HSYNC
2 2 HSYNC
FI.:F 4095 HSYNC

* SPON[9:0]:" Specify the distance of STV rising edge and HYSNC.
* SPOFF[9:0]: Specify the distance of STV falling edge and HYSNC.

Description
SPON[9:0]
SPOFF[9:0] Distance
(Hex)
0 0*(2/Fosc)
1 1*(2/Fosc)
2 2*(2/Fosc)
3FF 1023*(2/Fosc)

* SHRO_1[3:0] / SHRO_2[3:0] / SHRO_3[3:0]: Specify the STVO_x distance with STVO0_0.
* SHR1_1[3:0] / SHR1_2[3:0] / SHR1_3[3:0]: Specify the STV1_x distance with STV1_0.

(X=1~3)

» SHP[3:0]: Specify the STV signal high pulse width.

SHP[3:0]

(Hex) Width
0 0 HSYNC
1 1 HSYNC
2 2 HSYNC
F 16 HSYNC

* SCP[3:0]: Specify the total number of STV signal.

SCP[3:0]
e STV NO.
0 7
1 2
2 3
F 16

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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Description

CHRO[7]=0

Starting
Position

CCpP

HSYNC [ 1]

CKV0_0 CHRO

CKVO_1

CHRO[7]=1

Starting
Position
CHRO

HSYNC | | | |

CKV0_0

- | __I
CKVO_1

* CHR[7:0]: Specify the starting.position of GIP CKV group,0(CKV0_0).
* CHR2[7:0]: Specify the starting.position of GIP/CKV-group 1 (CKV1_0).

CHRJ[7:0]
CHR2[7:0] | Starting Position
(Hex)
0 0 HSYNC
1 1. HSYNC
2 2.HSYNC
FF 255'HSYNC

* CHP[3:0]:-Specify the'CKV signal high pulse width.
CHP2[3:0]: Specify the CKV1 signal high pulse width

L]

CHP[3:0]
CHP2[3:0] Width
(Hex)
0 1 HSYNC
1 2 HSYNC
2 3 HSYNC
F 16 HSYNC

L]

CCP[3:0]: Specify the total period cycle of CKV signal.
CCP2[3:0]: Specify the total period cycle of CKV1 signal.

CCP[3:0]
CCP2[3:0] CKV Period.
(Hex)
0 1 HSYNC
1 2 HSYNC
2 3 HSYNC
F 16 HSYNC

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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HSYNC U |_| |_|é —— >

CKVO_0 &Zlé ————————— e T T T T~ >
CKVO_1 |

* CONJ[9:0]: Specify the distance of CKV rising edge and HYSNC.
* COFF[9:0]: Specify the distance of CKV falling edge and-HYSNC.
* CON2[9:0]: Specify the distance of CKV1 rising edge-and HYSNC.

* COFF2[9:0]: Specify the distance of CKV1 falling'edge.and HYSNC.
CON[9:0]
COFF[9:0]
CONZ2[9:0] Distance
COFF2[9:0]
(Hex)
0 0*(2/Fosc)
1 1*(2/Fosc)
2 2*(2/Fosc)
FF 255*(2/Fosc)

* CGTS_L[21:0]: Select Left side GIP output pad signal.
- 1: Output'pad-assignas STV.
- 0: Output'pad assign as CKV.

Description * CGTS R[21:0]: SelectRight.side’GIP output pad signal.
-1: _Output pad assign as.STV.
-.0:Output pad assign as CKV.

*CGTS_INV_L[21:0]: Reverse the polarity of Left side GIP output pad signal.
- 1: Reverse the polarity.
- 0: Normal polarity.

* CGTS_INV_R[21:0]: Reverse the polarity of Right side GIP output pad signal.
- 1: Reverse the polarity.
0: Normal polarity.
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wove [ [[TTTTTTTTTTTIT LEETTTRTTTIT R

_____ %:

DE |<_ USER GIP._ GATE

CKV0_0 _I—I |—| | I _| I'

* USER_GIP_GATE[7:0]: Specify the extra gate counter.at blanking area.
USER_GIP_GATE[7:0] Gate number
(Hex)
0 0
1 1
2 2
FF 255

* COSx_L[3:0]: Specify Leftside GIP output pad signal.
* COSx_R[3:0]: Specify,Right'side GIP output pad-signal.

(x=1~22)
(?423) CGTS="1" T g e
~ CKS="0" CKS="1"
0 STV0. 0 CKV0 0 CKV1 0
1 STVO_1 CKVO0 _1 CKV1_1
2 STVO 2 CKVO0_2 CKV1 2
o 3 STVO0_3 CKVO0_3 CKV1_3
Description 4 STV1_0 CKVO0_4 CKV1 4
5 STV1 1 CKV0 5 CKV1 5
6 STV1 2 CKVO0_6 CKV1_ 6
7 STV1. 3 CKVO0 7 CKV1 7
8 Always Low Always Low
9 STV2 0 CKV All On
A STV2_ 1 YS1_Signal
B STV2 2 YS2_Signal
C STV2_ 3 CKV AIlOn_2
D SMD_RST YS1_Signal_2
E Display Area Line Ext YS2_Signal_2
F Always High Always High

* GIP_OPT[22:0]: Specify GIP optional setting for GIP signal.
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6.2.78 SETGIP2 (EAh)

EAH SETGIP2
R/W D7 D6 D5 D4 D3 D2 D1 Do HEX
Command W 1 1 1 0 1 0 1 0 EA
YS2_SE | YS2_SEL | YS1_SEL | YS1_SEL | YS2 XO | YS1:XO. | YS_FLA | ALL_ON
Parameter 1st R/W L[] [0] 1 [0] R R G_EN EN 94

Parameter 2nd R/W | GATE[7] | GATE[6] | GATE[5] | GATE[4] | GATE[3] ‘| GATE[2]"| GATE[1] | GATE[0] 00

CKALL_| sTv ALL | CKALL [ CKALL_| CK ALL - GKCALL_ | CK ALL_| CK_ALL

Parameter 3rd RW | N EN" | ONCEN | ONWID | ON_WID | ONLWID | ON.WID | ON_WID | ON_WID | 00

TH1[5] TH1[4] THA[3] TH1[2] TH1[1] TH1[0]
CK ALL_ | CK ALL_ | CK-ALL- | CK ALL_ | CK ALL_ | CK ALL_

Parameter 4th R/W X X ON_WID | ON_WID | ON.WID | ON.WID | ONWID | ONWID | 00
TH2[5] TH2[4] TH2J3] TH2J2] TH2[1] TH2[0]
CK ALL_ | CK AL~ | OK:ALL_| CK_ALL_ | CK ALL_ | CK ALL_

Parameter 5th R/W X X ON_WID [ON'WID_ | ON WID | ON-WID. | ON.WID | ON.WID | 00
TH3[5] TH3[4] TH3[3] TH3[2] TH3[1] TH3[0]

YS_FLA | YS_FLA | YS FLA | .YS FLA | YS FLA |\ YS.FLA_| YS FLA | YS FLA
Parameter 6th R/W | G_PERI | G_PERI | G_PERL | G-PERI | G PERI|"G_PERI | G_PERI | G_PERI | 00

oD[7] oD[6] OD[5] OD[4] OD[3] OD[2] OD[1] ODI[0]
YS2_SE | YS2_SEL | YS1.SEL | YS1_SEL | YS2.XO~| YS1_XO | YS_FLA | ALL ON
Parameter 7th RIW |5 2[0] 2[1] 2[0] R 2 R 2 G EN_2 EN_2 94

USER G | USER'G | \USER G | USER @.| USER' G | USER G | USER G | USER G
Parameter 8th R/W | IP_GATE | IP_GATE-| IP.GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | 00
1_2[7] 12[6] 1.2[5] 1/2}4] 1_2[3] 1_2[2] 1_2[1] 1_2[0]

CK_ALL_ S(T)\I(I—AEL,\'I- CK_ALL. |"CK'ALL | CK ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_
Parameter 9th | R/W | ON_EN" | = ON_WID | ON"WID | ON_WID | ON.WID | ON.WID | ON.WID | 00
2 \ THA 25| TH1-2[4] | TH1 23] | TH1 2[2] | THT 2[1] | THT 2[0]

N

CK ALL. | CK_ ALL_ | CK ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_
ON'WID' | ON.WID | ON.WID | ON.WID | ON.WID | ON.WID | 00
TH2.2[5] | TH2 24] | TH2 2[3] | TH2 2[2] | TH2 2[1] | TH2 2[0]

Parameter 10th R/W X

x

CK_ALL_ | CK_ALL_ | CK_ ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_
Parameter 11th | R/W. X X ON'WID | ONWID | ON_WID | ON_WID | ON.WID | ON.WID | 00
TH3 2[5] | TH3 2[4] | TH3 2[3] | TH3 2[2] | TH3 2[1] | TH3 2[0]

YS_FLA | YS_FLA | YS_FLA | YS_FLA | YS FLA | YS FLA | YS_FLA | YS FLA
Parameter 12th" |\R/W | G_PERI | G PERI | G PERI | G PERI | G PERI | G PERI | G PERI | G_PERI | 00
OD 2[7] | OD 2[6] | OD 2[5] | OD 2[4] | OD 2[3] | OD 2[2] | OD 2[1] | OD 2[0]

COS1L | COSTL | COSTL | COST L | COS2 L | COS2 L | cOS2 L | cosz2 L

Parameter 13th . | RIW | "3 GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] cspp | 00
COS3 L | COS3 L | COS3.L | COS3 L | COS4 L | COS4 L | COS4 L | COS4 L

Parameter 14th | RIW | "o GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0] 00

Parameter 15th | R/\W | COS5_L | COS5_L [ COS5 L | COS5 L | COS6 L | COS6 L | COS6 L | COS6 L

GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0] 00

R/W | COS17_ [ COS17_ | COS17_ | COS17_ | COS18_ | COS18_ | COS18_ | COS18_

Parameter 21th LosE | LoesEl | Lesil | Lesa | LesE | Lesg | Lesil | Loso | 90

R/W | COS19_ [ COS19_| COS19_ | COS19_ | COS20_ | COS20_ | COS20_ | COS20_

Parameter 22th Lospl | Loespel | Lesil | Loso | LesE | Lesg | Lesil | Laoso | 90

COS21_ | COS21_ | COS21_ | COS21_ | COS22_ | COS22_ | COS22_ | COS22_

Parameter 23th | RW | ""Gosr | ["Gsa] | Lesii] | Los | LosEl | Lese | Lesi] | Laso | 90

COS1 R | COSTR | COSTR | COSTR | COS2 R | COS2 R | COS2 R | COS2 R

Parameter 24th | RW | "Gsi3) | osiz) | osif) | csio] | cs@ | cs@ | esf | csp | 20
COS3_R | COS3_ R | COS3_R | COS3 R | COS4 R | COS4_ R | COS4_ R | COS4_R

Parameter 25th | RW | “Gsi3) | esp) | ospi) | s | os@ | csp | esm | csp | O

Parameter 26th R/W COS5_ R | COS5 R | COS5. R | COS5 R | COS6_R | COS6_R | COS6_R | COS6_R 00

GS[3] GS[2] GS[1] GSI[0] GS[3] GS[2] GS[1] GSI[0]

COS17_ | COS17_ | COS17_ | COS17_ | COS18_ | COS18_ | COS18_ | COS18_
Parameter 32th | RW | g"Gq31 | R Gsiz] | R Gs[i] | R 6s/0] | R 6si3] | R 6s] | R 6s1] | R s | 90

Parameter 33th | RAW | COS19. | COS19_ | COSf9_ | COS19_ [ COS20_ | COS20_ | COS20_ | COS20_

RGS[3 | RGs[ | RGSM] | Ras] | Res@ | Res | RosH | rRasg | 99
COS21_ | COS21_ | COS21_ | COS21_ | COS22_ | COS22_ | COS22. | COS22
Parameter 34th | RIW | p"cqi31 | R 6sp9] | R os[1] | R 6s[0] | R 6si3] | R 6sp] | Rosi | Roso | 99

Parameter 35th R/W X X EQO]PT” EQO]PT[O X X EQ—1?EL[ EQ—O?EL[ 30
EQ DEL | EQ_DEL | EQ_DEL | EQ_DEL | EQ DEL | EQ DEL | EQ DEL | EQ_DEL

Parameter 36th | RIW | 97, AY[6] AY[5] AY[4] AY[3] AY[2] AY[1] AY[0] 00
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EQ DEL | EQ DEL | EQ DEL | EQ DEL

Parameter 37th | R/W ELQAZY—['?]E Ef’:ﬁ[g]E E&%{T'Q]E ELQAZY—['Z]E AY HSY | AY HSY | AY HSY | AY HSY | 00
NC[3] NC[2] NC[] NC[0]
HSYNC. | HSYNC_

Parameter 38th R/W ELQAZY—[%E EI_C’P?ﬁB]E ELQAZY—[?]E ELQAZY—[B]E X x TOCLiL (. TO CL1_| 00
CNTA0[9]. | CNT10[8]
?’(S)YEET HSYNC_ | HSYNC_ | HSYNC_ | HSYNC_ | HSYNC. |  HSYNC | HSYNC_

Parameter 39th | RIW | 'Sitop | TOCLT | TO_CLT_ | TO_CL1_ | TO_CLi_ | TO_CLA-| TO-CLT_ | TO CLT_ | 02
- CNT10[6] | CNT10[5] | CNT10[4] | CNT10[3] | CNTA0[Z]. | CNT10[] | CNT10[0]

This command is to set backward GIP timing.

WIDTH1-===

WIDTH2 -=ae-es M |< ........

* YS1_SEL[1:0]: Specify YS1 Signal Mode:.
* YS2_SEL[1:0]: Specify YS2 Signal Mode.

YS1[1:0]
YS2[1:0] YS1/YS2 Signal Mode
(Hex)
0 INYS1/INYS2
1 INYS1orINVS2
2 INYS1 and.INYS2

*YS_FLAG_EN: Enable YS signal function.
* YS1_XOR: Reverse YS1 signal.
* YS2_XOR: Reverse YS2 signal.

* ALL_ON_EN: Enable ALL ON function.
* CK_ALL_ON_EN: Enable CKV ALL ON function.
* STV_ALL_ON_EN: Enable STV ALL ON function.

* USER_GIP_GATE[7:0]: Specify the distance of GIP ALL On rising edge and DE.

* CK_ALL_ON_WIDTH1[5:0] / CK_ALL_ON_WIDTH2[5:0] / CK_ALL_ON_WIDTH3[5:0]:
Specify the timing of YS1 and YS2 signal.

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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Description

* EQOPT[1:0]: Specify GIP output EQ signal.
EQOTP
(Hex) P_EQ N_EQ
0 Yes Yes
1 No Yes
2 Yes No
3 No No
* EQ_SEL[1:0]: Specify GIP output EQ signal level.
EQ_SEL
(Hex) P_EQ N_EQ
0 - -
1 VSP VSP
2 VSP VSP
3 VSP VSP

S Distance
(Hex)
0 0*(2/Fosc)
1 1*(2/Fosc)
2 2*(2/Fosc)
FF 255*(2/Fosc)

* EQ_DELAY[7:0]: Specify the distance of EQrising edge and HYSNC @ EQ_SEL=0.

* EQ_DELAY_HSYNC[3:0]: Specifythe distance of EQ rising edge and HYSNC.

EQ_DEALY_HS Distance
(Hex)

0 0 Hsync

1 1 Hsync

2 2 Hsync

16 16 Hsync

* HSYNC_TO_CL1_CNT10[9:0]: Specify the GIP reference HSYNC between external HSYNC

HSYNC_TO_CL1_CNT10[9:0] .
Distance
(Hex)
0 0/Fosc
1 1/Fosc
2 2/Fosc
1FF 511/Fosc
— 9 ,e — HS_DEALY
voe | | || L | | | |
Reference_HSYNC u |_| |_|é — ? . |_|
CKV0_0 _&a& ————————— e ———
CKVO_1 | I—
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6.2.79 SETCOLOR (EBh)

EB H SETCOLOR
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX

Command w 1 1 1 0 1 0 1 1 EB
Parameter 1st W Bkx[1] Bkx|[0] Bky[1] Bkyl[0] Wx[1] WxIO] Wy[1] Wy[0] 00
Parameter 2nd W BKx[9] BKx[8] BKX[7] BKx[6] BKx[5] BKx([4] BKx3] BKx[2] 00
Parameter 3rd wW BKy[9] BKy[8] BKy[7] BKyl[6] BKy[5] BKy[4] BKy3] BKy[2] 00
Parameter 4th W Wx[9] Wx[8] Wx[7] Wx[6] WX[5] Wx[4] Wx3] Wx[2] 00
Parameter 5th W Wy[9] Wy[8] Wy[7] Wy([6] Wy[5] Wy[4] Wy3] Wy[2] 00
Parameter 6th W Rx[1] Rx[0] Ry[1] Ry[0] Gx[1] Gx[0] Gy[1] Gy[0] 00
Parameter 7th W Rx[9] Rx[8] Rx[7] Rx[6] Rx[5] Rx[4] Rx3] Rx[2] 00
Parameter 8th W Ry[9] Ry(8] Ry[7] Ryl6] Ry[5] Ry[4] Ry3] Ry[2] 00
Parameter 9th W Gx[9] Gx[8] Gx[7] Gx[6] Gx[5] Gx[4] Gx3] Gx|[2] 00
Parameter 10th W Gy[9] Gy[8] Gy[7] Gy[6] Gy[5] Gy[4] Gy3] Gy[2] 00
Parameter 11th W Bx[1] Bx[0] By[1] By[0] AX[1] AX[0] Ay[1] Ay[0] 00
Parameter 12th W Bx[9] Bx[8] BX[7] Bx[6] Bx[5] Bx([4] Bx3] Bx[2] 00
Parameter 13th W By[9] By[8] By[7] By[6] By[5] By[4] By3] By[2] 00
Parameter 14th W AX[9] Ax[8] Ax[7] Ax[6] Ax[5] Ax[4] Ax3] Ax[2] 00
Parameter 15th W Ay[9] Ay[8] AY[7] Ayl6] Ay[5] Ay[4] Ay3] Ay[2] 00

Description This command is'used to record the Panel Optical Performance.

177/ 199

This information contained herein is the exclusive property of Forcelead and shall not be distributed, Versi 1
reproduced, or disclosed in whole or in part without prior written permission of Forcelead. ersion 0.




a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
7. Electrical Characteristics
7.1 Absolute maximum ratings
Item Symbol Unit SEe
Min. Typ. Max.

Power Supply Voltage 1 | IOVCC~VSSD V -0.3 - +5.5

Power Supply Voltage 2 | VCI ~VSSA V -0.3 - +6.6

Power Supply Voltage 3 | VSP ~ VSSA V -0.3 - +6.6

Power Supply Voltage 4 | VSSA ~ VSN Vv <03 - +6.6

Power Supply Voltage 5 | VGH ~ VGL \4 -0.3 - +35

Logic Input Voltage Vin V -0.3 - IOVCC+0.3

Logic Output Voltage Vo \ -0.3 - IOVCC+0.3

DSI_CP/DSI_CN -
Differential Input Voltage | DSI_DOP/DSI._DOP, V -0.3 2.0
DSI_D1P/DSI _DAIN
Operating Temperature | Topr °C -40 - +85
Storage Temperature Tstg °C -55 - +110
Table 7-1: Absolute. Maximum-Ratings
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
7.2 DC characteristics
7.2.1 Basic Characteristics
External Power IC and PFM:
o0 Spec. .
Parameter Symbol Conditions Min. Typ. Max. Unit
Power & Operating Voltages
Logic Operating voltage IOvCC I/O supply voltage 1.65 1.8 3.3 Vv
Analog Operating voltage VCI Operation voltage 2.5 2.8 3.3
Input / Output
Logic High level input voltage VIH - 0.710vVCC - I0VCC
Logic Low level input voltage VIL - VSSD - 0.3I0vCC Vv
Logic High level output voltage VOH IOH = -1.0mA 0.8I0vVCC - I0VCC
Logic Low level output voltage VOL IOL = +1:0mA VSSD - 0.210VCC
Input leakage current IIL - -1 - 1 MA
DC/DC Converter Operation
V'SP booster voltage VSP IVSP=1mA 4.5 6.2
VSN booster voltage VSN IVSN=-1mA -6.2 -4.5
VGH booster voltage VGH lvgh=1mA 10 20 \%
VGL booster voltage VGL Ivgl=-1mA -15 -7.5
VGH and VGL difference [VGH-VGL| - - - 32
Oscillator tolerance 0osC 252C -3 3 %
Source Driver
Gamma reference voltage <l - 33 5.6 v
VSNR - -5.6 -3.3
VSSD+1:0.~VSPROUT-1.0 - - +/- 20 mV
Output voltage deviation DVOS VSSD+0.1V ~ VSSD+1.0 ) ) +/-50 mv
VSPR-1.0 ~ VSPR-0.1V
Output offset voltage Voff - - +/-50 mV
Standby Mode Current Consumption
S VCI Ta=25C - 150 -
leep In Mode VCI=2.8V A
lovce IOVCC=1.8V - 50 -
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
3 Power Mode:
L Spec. .
Parameter Symbol Conditions Min. Typ. Max. Unit
Power & Operating Voltages
Logic Operating voltage IOVCC I/O supply voltage 1.65 1.8 3.3
Analog Operating voltage VCI Operation voltage 45 6.2
Analog Operating voltage VSP Operation voltage 4.5 6.2 v
Analog Operating voltage VSN Operation voltage -6.2 -4.5
Input / Output
Logic High level input voltage VIH - 0:710VCC - I0VCC
Logic Low level input voltage VIL - VSSD - 0.3I0vVCC Vv
Logic High level output voltage VOH IOH =-1.0mA 0.810VCC - I0VCC
Logic Low level output voltage VOL IOL = +1.0mA VSSD - 0.2I0VCC
Input leakage current IIL - -1 - 1 MA
DC/DC Converter-Operation
VGH booster voltage VGH lvgh=1mA 10 20
VGL booster voltage VGL Ivgl=-1mA -15 -7.5 \Y,
VGH and VGL difference [VGH-VGL| - - - 32
Oscillator tolerance osC 25°C =3 3 %
Source Driver
Gamma reference voltage VSPR - 33 5.6 v
VSNR - -5.6 -3.3
VSSD+1.0 ~ VSPROUT-1.0 - - +/- 20 mV
Output voltage deviation DVOS VSSD+0.4V~VSSD+1.0 ) ) +/- 50 mv
VSPR-1.0 ~ VSPR-0.1V
Output offset voltage Voff - - +/-50 mV
Standby Mode Current Consumption
VSP Ta=25C - 150 -
VSP=5.4V
Sleep In Mode VSN d/SN=5 4V 50 pA
IOVCC IOVCC=1.8V - 35 -
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7.2.2 DSI DC Characteristics

LP Mode
Parameter Symbol Conditions Min. Sp";‘;’p. Max. Unit
Logic high level input voltage ViHLPCD LP-CD 450 - 1350 mV
Logic low level input voltage ViLLpcD LP-CD 0 - 200 mV
Logic high level input voltage VIHLPRX LP-RX(CLK, DO0) 880 - 1350 mV
Logic low level input voltage VILLPRX LP-RX(CLK, DO0) 0 - 550 mV
Logic low level input voltage ViLLPRXULP LP-RX(CLK ULP mode) 0 - 300 mV
Logic high level output voltage VoHLPTX LP-TX(DO) 14 - 1.3 V
Logic low level output voltage VoLLpTx LP-TX(DO) -50 - 50 mV
Logic high level input current ViH LP-CD, LP-RX - - 10 uA
Logic low level input current Vi LP-CD, LP-RX -10 - - uA
Input pulse rejection SGD DSI-CLK+/-, DSI-D0+/1 - - 300 Vps
SGD

SGD

/

/
/

\
\ [

| W—

Input

|

Figure 7-1: Input glitch rejections-of low-power receivers
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High Speed Mode

L Spec. .
Parameter Symbol Conditions Min. Typ. Max. Unit
Vewmerk DSI_CP/DSI_CN
Input common mode \VCMDATA DS|_DOP/DS|_DOP 70 - 330 mV
Input common mode variation VemReLkL DSI_CP/DSI_CN 50 / 50 my
<450 MHZ V/ CMRDATAL DSI_DOP/DSI_DOP
Input common mode variation VeMRCLKM DSI_CP/DSI_CN \ ) 100 mv
>450 MHZ \V/CMRDATAM DSI_DOP/DSI_DOP
Low-level differential Input VTHLCLK DSI_CP/DSI_CN 70 ) ) mv
threshold \/THLDATA DS|_DOP/DS|_DOP
High-level differential Input V/THHCLK DSI_CP/DSI_CN ) ) 70 mv
threshold V/THHDATA DSI_DOP/DSI_DQP
. . DSI_CP/DSI_CN
Single ended input low voltage Virs DSI DOP/DSI-DoP -40 - - mV
. . . DSI_CP/DSI_CN
Single ended input high voltage ViHHs DSI. DOP/DSI DOP N - 460 mV
Differential input termination DSI_CP/DSI_CN
resistor Rrerm DSI_DOP/DSI_DOP 80 100 | 1% @
Single-ended threshold voltage DSI|_CP/DSI_CN
for termination enable VTERMEN DS DOP/DSI. DOP ) ) 450 mv
Termination capacitor Crerm DSI_CP/DSSN - - - pF
DSI DOP/DSI DOP
HS1 Undefined HSO Undefined { HS1
. ; VTHHCLK, VTHHDATA
0V Reference for \ /
Differential Inputs§ \ /
VTHLCLK, VTHLDATA
DSI_ _._._.
CcP A /7
\¢
A
VCMRCLKM’ VCMRDATAM { ......... A ........... / ......... }. VCMRCLKL, VCMRDATAL
\
AR
! \
DSI_ , PN ;
CN : Vemelk,
VSS 1 VcmpaTa
Figure 7-2: Differential voltage range and Command mode voltage
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7.3 AC characteristics
7.3.1 Serial Interface Characteristics

CSX VIH
VIL 7T Tehw
T Tscvew /Tsceyer Tosn
Tow/T Toco
VIH | 7 sww/ IsLr | Z
SCL vie Y TomaniNe X
| Tsps TspH
AL
o X
(DIN) | Tece Ton
SDA VIH \
(DOUT) VIL \ 7

Figure 7-3: Serial Interface Characteristics

(VSSA=0V, IOVCC=1.8V,'VCI=2.8V, Ta = 25°C)

Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setuptime (Write) 15 -
cSX tcss Chip-select setup.time (Read) 60 - ns )
tcsH Chip select hold time (Write) 15 -
tesH Chip select hold time (Read) 65 -
DCX tast Address setup time 0 - ns )
taHT Address hold time (Write/Read) 10 -
scL twc Write cycle _ 66 -
(Write) twrH Control pulse “H” duration 15 - ns -
twRL Control pulse “L” duration 15 -
scL tre Read cycle 150 -
(Read) tRDH Control pulse “H” duration 60 - ns -
trROL Control pulse “L” duration 60 -
SDA tos Data setup time 10 - ns
(Input) toH Data hold time 10 - For maximum CL=30pF
SDA tacc Read access time - 100 ns For minimum CL=8pF
(Output) toH Qutput disable time 10 -

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
Table 7-2: Serial Interface Characteristics
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7.3.2 DSl Interface Timing Characteristics

High Speed Mode T NOA(OD .,

DS| CPreresssees .,""‘ /_\ ::,‘ ............ . “"’ /7 DSI DOP _"_:""
DSI CN_/ "’ ------------ .'. \—/ "‘ ------------- DSI DOP ‘ ;

UIINSTA UIINSTB

O LT T T

........

2xUIINST

Figure 7-4: DSI clock timing Characteristics

TDFTCLK TDRTCLK
TDFTDATA TDRTDATA
—
\ 667 DSI_CP/DSI_CN, DP/DN
60% /
0V Reference
Full HS Swina Voltaae
0% /

Figure.7-5: Risingand falling time on clock and data channel

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V to 3.3V, Ta = -40 to 85°C)

. Spec. .
Signal Item Symbol Min. Typ.] Max. Unit
4LANE: 3.30
Double Ul instantaneous 2xUiNsT 3LANE: 285 | - 25 ns
DSI_CP/ @ vDDD=1.8V
DSI_CN 4LANE: 1.67
. UINSTA
Ul instantaneous UINSTB 3LANE: 143 | - 12.5 ns
@ vDDD=1.8V
DP/DN Data to clock setup time Tos 0.15xUl - - ps
Data to clock hold time Ton 0.15xUl - - ps
DSI_CP/ |Differential rise time for clock TorTCLK 150 - 0.3UlI ps
DSI_CN |Differential fall time for clock TortoLk 150 - 0.3UlI ps
DP/DN Differential rise time for data ToRTDATA 150 - 0.3UlI ps
Differential fall time for data TorTDATA 150 - 0.3UlI ps
Table 7-3: DSI High Speed Mode Characteristics
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Low Power Mode

Host Control Data Lanes Driver IC Control Data Lanes_
Turn around request LP-Request
Tiexum Tipxm Tipxu Tiexo Tiexg
: t t H : : HANS :
DO+ —--- i " - | 5:’_ - 1& TTA-SUREE TTA-GETE r-- — ------
B : \: i i i
: —— ! = i SR
LP11 ELP1O LP0O LP10 LP0OO: LPOO ELPOOQ LP10 LP11
. Time .
Figure 7-6: BTA from HOST to Display Module Timing
Driver IC Control Data Host IC Control.Data Lanes ]
Turn around request LP-Request
Tipxp Tiexo Tiexd Tmeoé Tipxm Tipxm
P ol N iy :
: L ! L : ——
{ LP11 LP10 & LPO0 i LP10 | LPOO:~LROO. | LPOO: LP10 i LP11
- Time -
Figure 7-7: BTA from Display-Module Timing to HOST
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, Ta = -40 to 85°C)
. Spec. .
Signal Item Symbol Min. Typ. Max. Unit
Length of-LP-00/LP0O1/LP10/LP11 TiPxu 50 } ) ns
Host> Display module
Length of LP-00/LPO1/LP10/LP11 TLPxo 50 ) ) ns
DSI_DOP/|Display module >Host
DSI_DOP |Time-out before the MPU start driver T1A-sURE TLPxD - 2xTLPxD ns
Time to drive LP-00 by display module T1a-GET 5xTLpxD - - ns
Time to drive LP-00 after turnaround request
Ttaco 4xTLPxD - - ns
Host
Table 7-4: DSI Low Power Mode Characteristics
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DSI BURSTS
Tipx ?HS-SETTLE gHSDT
ETHS-PREPARE ;
CLK+ ____. : O premeans, e ine g
oor ] E HS-ZERO E
DO-  — H :
§‘\ : ; -
H - -
LP11 LPO1 } LP0O
EI'HS-TERM-EN%
Signal Item Symbol EE Unit
Min. Typ. Max.
Length of LP-00/LP0O1/LP10/LP11 TLRX 50 - - ns
Time t_o _Drlver LP-00 to prepare for~HS TheprEPaRE | 40+4U ) 85+6UI ns
DSI DOP/ transmission
DS DOP Time to enable data.receiverline termination.|THS-TERM-EN - - 35+4xUlI ns
- Time to drive LP-00 by.display module Tta-GET 5xTLPxD - - ns
Time to drive-LP-00 after turnaround request
Traco 4xTLPxD - - ns
Host
Table 7-5: DSI Low Power Mode to High Speed Mode Timing
Teor
THs-skIP
CLK+ == ==
CLK-
DO+ = ===
Do- ——
HS-0 or HS-1
NOTE:
If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0
Signal Item Symbol SEEC Unit
Min. Typ. Max.
Time-Out at Display Module to Ignore
Bg:—gggl Transition Period of EoT s sKip 40 j S5+axUl ns
— Time to Driver LP-11 after HS Burst THs-EXIT 100 - - ns
Table 7-6: DSI Low Power Mode to High Speed Mode Timing
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TcLk-TRAIL

Tcik-posT

________________ ...
/D

........

CLK+ ===
CLK-

.........

grs 0 EHS_OE LP-:: EXIT Tirx Towererare | TcLk-zERO %@RE
-1 iLp-o1 i LP-01 HS:Q\ "™
) \
\
AY
DO+ === \
po- — \
|
LP-11 P-01
Signal Item Symbol CE: Unit
Min. Typ. Max.
Time that the MCU shall continue.sending
HS clock after the last associated ‘Data-Lane|TcLk:PosT 60+52xUlI - - ns
has transitioned to LP mode
Time to drive HS differential ‘state”after last T ONCTRAIL 60 ) ) ns
payload clock bit of a'HS transmission burst i
Time to drive LP-11. after HS burst THs-EXIT 100 - - ns
DSI_CP/ Time t.o .dr|ve LP-00 to” prepare [ for "HS TCLK.PREPARE 38 ) 95 ns
DSI CN transmission
- Time-out at” Clock Lane Display. Module to
“dyr TCLK-TERM-EN - - 38 ns
enable-HS Termination
Minimum . lead> HS-0 drive period before|TcLk-PREPARE 300 ) ) ns
starting Clock + TcLk-ZERO
Time thatthe HS clock shall be driven prior to
any. ‘associated data Lane beginning the|TcLk-PRE 8xUI
transition from LP to HS mode
Table 7-7: Clock Lanes High Speed Mode to/from Low Power Mode Timing
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7.3.3 Reset input timing

Shorter than 5£gs

PN tRESW
NRESET 3§ 7‘£ \ 7‘

<

tREST

Y

Internal Status Normal Operation /\< Resetting Xr (Delf;ifuilflf(():rol-r;/(:/i\tli?&et)
Figure 7-8: Reset input.timing
Related Spec. .
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width(" NRESET 10 - - - Js
When reset applied
- - 7| | during SLPIN mode ms
tREST Reset complete time® 9 .
\ 120 p - When reset applied ms
during SLPOUT mode

Table7-8: Reset.Input Timing
Note: (1) Spike due to an electrostatic discharge.on NRESET.line does not cause irregular system reset according to the
following table.

NRESET Pulse Action
Shorter than & ys Reset Rejected
Longer than 10'us Reset
Between 5 pys and 10 ys Reset Start

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

(3) During Reset Complete Time, ID and VCOM value in OTP will be latched to internal register during this
period. This loading is done every time when there is H/W reset complete time (tREST) within 15ms after a
rising edge of NRESET.

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

10us

Reset 1s accepted

10us |

meun-qmww\l’

(5) It is necessary to wait 15msec after releasing NRESET before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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8. Reference Application

8.1 Interface

The display, which is using DSI interface, is connected to the MPU as it is illustrated.below.

MPU Driver IC

IM[1:0]="xx"
DSI|_CP/CN
DSI_DOP/DON
DSI_D1P/DIN
DSI_D2P/D2N
DSI_D3P/D3N

A A

YyYYVvVYY

Interface Block

\/

RESX
TE
PWM

SCL
SDA,SDO
DCX
CsSX

A A

111

Figure 8-1:Interfacing for MIPI-by Setting Lane [1:0]="11"

Notes:

1. When TE is not in use, please let'it open.

2. When PWM is notin-use, please let it'open.

3. Connect DSI_D3 P/N to-DSI_VSS in 3 datalanes application (LANE[1:0]="10").

4. Connect DSI/D3P/N.and DSI_D2P/N to DSI"_VSS in 2 data lanes application (LANE[1:0]="01").
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8.2 Connections with Panel

SS_PANEL=0/BGR_PANEL=0

SS_PANEL=1/BGR_PANEL=0

RGB >
>RGB
P11 ceeeeenns P400 P401 --------- P800
$1-81200 $1201-S2400
IC BUMP DOWN |

| ICBUMPDOWN |
S2400-S1201 S1200-S1
P1.ceeeeent P400 P401 --------- P800
BGR >
> BGR

SS_PANEL=0/BGR_PANEL=1

SS_PANEL=1/BGR_PANEL=1

BGR >
>BGR
29 coocoo000 P400 P401 --------- P800
S$1-S1200 S1201-S2400
[ ICBUMPDOWN |

[ ICBUMPDOWN |
S2400-S1201 S1200-S1
[®9 oooooo000 P400 P40 --------- P800
RGB >
>RGB

IC on Bottom Side of Module

IC on Top Side of Module

Figure 8-2: Source Pin Connection for Panel
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The relationship between Sn output sequence and SS PANEL / BGR PANEL.

S2400) > S2399() > S2398r) > ... > S1681R) > S720;5) > ...
(B) (6) (R) (R) (B)

= S3g) 2 S2(¢) D SR

S2400r) > $2399) > S2398) > ... > S16818) > S7T20R) D ...

RESO Resolutio SS BGR ;
SELP:0] 4 PANEL PANEL Sn Output Sequence Used Sn Pin
0 0 S$1~S1200 and
S1Rr) > S26) > S3(8) > ... > $1200() > S1201(r) > ... > S2398(r) > S2399(c) > S2400) 51201~52400
0 S00RGB 0 1 S1(8) > S2(6) > S3r) > ... > S$1200R) > $1201() > ... > S2398(s) > S2399(g) > S2400(r)
1 0 S$24005) > S2399(6) > S2398(r) > ... > S1201(r) > S1200;5) > ... > S3(g) >:52(c)> S1R)
1 1 S$2400(r) > S2399) > S2398;.) > ... > S1321(s) > S1080r) > ... > S3(r) D S2(6) > S1(v)
0 0 S$1~81152 and
S1(r) > S2(G) > S3() > ... > S1080) 2> S1321r) > ... > S2398r) 2.52399G)> S2400) S$1249~52400
1 768RGB 0 1 S1@) > S2(6) > S3(rR) D ... > S1080r) > S1321(8) > ... > S2398(s) >.S2399c) > S2400(r)
1 0 S2400&) > S2399) > S2398r) > ... > S1321(r) > S1080) = ... > S3E) > S2) > S1R)
1 1 S2400r) > S2399(c) > S2398;5) > ... > S1321(5) > S1080(r) > ... > S3r) > S2() > S1(p)
0 0 S1~S1125 and
S1Rr) > S2() > S3@) D ... > S1125) > S1276R) > .... 2 S2398r) > S2399 ) > S2400(s) S$1276~52400
2 750RGB 0 1 S1(8) > S2(6) > S3r) > ... > S1125R) > S1276) > .... > S2398() > $2399) > S2400)
1 0 S$24005) > S2399(6) > S2398(r) > ... > S1276(r).>S1125;) > ... > S3(;) > S2() > S1R)
1 1 S2400%) > S2399() > S2398E) > ... > S1276@) > S1125r) D> ... > S3R) > S26) > S1@E)
0 0 S1Rr) > S2(6) > S3;g) > ... > S1080) > S1321(r) D ... > S2398(r) > S2399(G) > S2400)
3 720RGB 0 1 S1(8) > S2(6) > S3r) > ... > .51080r) > $1321g)> ... > S2398s)=> S2399(c) > S2400(r) $1~S1080 and
1 0 $2400() > S2399c) > S2398R) D ... D:51321R) D S1080E) > > S3E)D.S2¢) D S1wr) $1321~52400
1 1 S$2400(r) > S2399) > S2398(.)D... > S$1321() > S1080r) D......> S3(r) D S2(g) > S1(r)
0 0 S1r) > S2(6) > S3e) > ... > S960E)y>S1441(r) D ... > S2398(r) > $2399) > S2400)
4 640RGB 0 1 S1@) 2 S2¢) > S3R) D ... "> S960R) D S1441(5y>... > S2398(s) > S2399c) > S2400(r) S1~S960 and
1 0 $2400() > S2399c) > S2398R) D ... D S1441®)D S960;5) > ... D S3E) D S2c) D Sl $1441~52400
1 1 S$2400(r) > S2399G) > S2398;.) > ... > S1441(5) > S960(R) > ... > S3rR) > S2G) > S1p)
0 0 S1r) 2 S2(6) 2. S3(8)D.c. > S900(s) > $1501(r) D ... > S$2398() > S2399c) > S2400)
5 600RGB 0 1 S1) 2 S26)> S3R) D ... > S900R) > S15015) D ... > S2398(5) > S2399c) > S2400r) S1~S900 and
1 0 S$2400(8) >S2399(6) > S2398(g) > ... />S1501r) > S9005) > ... > S3) > S2() > S1Rr) $1501~S2400
1 1 S$2400R) > S2399) > S2398@) D ... > S15015) > S900R) > ... > S3R) > S26) > S1@E)
0 0 S1Rr) > S2() > S3@) D .. >.S810() > S1591r) D ... > S2398r) > $2399(c) > S2400
6 540RGB 0 1 S18) > 82(c) > S3R) D ... > S810R) D> S1591(5) > ... > S2398(5) > S2399(c) > S2400r) S1~S810 and
1 0 S$2400) > S2399c) > S2398R) > ..o S1591(r) > S810,) > ... > S3(s) > S2(g) D SR S$1591~S2400
1 1 S2400®) > S2399() > S2398)>.... > S1591() > S810RrR) > ... D S3R) D S2() > S1r)
0 0 S1R) 2 S2() 2 S3@E) > ...> S660;E) > S1741R) D ... > S2398R) > S2399) > S2400)
. 440RGB 0 1 S(5) > 526y SR> - > 5660, > S17415, > ... > S23985 > 52399 > 52400 $1~8660 and
1 0 S$2400)> $2399c) > 82398R) > ... > S1741(r) > S660r) > ... > S3(;) > S26) > SR S$1741~S2400
1 1 S$2400r) > S23996) > $2398;) > ... > S1741(5) > S660r) > ... > S3R) > S2) > S1@E)
0 0 S1rR) > S22 S3(5) > ... > S600() > S1801r) D ... > S2398r) > S2399(c) > S2400
8 400RGB 0 1 S1e) 2 S2(6) > S3R) D ... > S600r) > S1801(5) > ... > S2398(s) > S2399c) = S2400R) S1~S600 and
1 0 S2400) = S2399(6) > S2398r) > ... > S1801(r) > S6005) > ... > S35 > S2(g) > S1R) S1741~S2400
1 1 S$2400r) > S2399) > S2398p) > ... > S1801(5) > S600®r) > ... > S3R) > S26) > S1@E)
0 0 S1rR) > S2(6) > S3@) > ... > S720() > S1681Rr) D ... > S2398r) > $2399c) > S2400
0 Lo 0 1 S1(8)> 526> S3r D ... > 5720 > 516815, > ... > 523985, > 523995, > 52400 $1~8720 and
1 0
1 1

> S3r) D S2() > S1p)

$1681~52400

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Forcelead.
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N

8.3 DC/DC Converter

8.3.1 External Power IC Mode - FL1002

0
w
S 1 VSP
S e I C1.2:22uM0V
= T 2u
2 T 4c13N =7
R —tc12p v
S . N
g T | T=,C2 2.2u/10V
é‘ s C12N AN =
$ C11P N
oL AL VeswH
e LsciN = VCSW2
2 FL1002-A +——VClI
FL7707N
DRIVER IC
VCI
VCI VGL
VGL
IOVCC
VGH
IOVCC VGH
VSP
VSN VSNROUT
' VSN VSNROUT
VESWT VCSW1
VTRIMOUT $—YTRIMOUT
VCSW2 VCSW2
VCOM
VDDD VCOM
*VDDD
DSI_LDO
— 'DSI_LDO
Figure 8-3: Using External Power IC Application
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
8.3.2 PFM Mode - Type C

FL7707N
DRIVER IC
VCI
Vel VGL
VGL
IOVCC
VGH
IOVCC VGH
VCI
C12.2u/10V
VSN
K— VSN VSPROUT p—VSPROUT
D2 T
L1 =
VSNROUT
C22.2u/M10V  ysp VSNROUT
N |
C3 D1 I
2.2u/10V -~ VCSW
I CSW1 VCSWA VTRIMOUT VTRIMOUT
D2 swa
1 VCSW2
= = VCOM
VbDD VCOM
' VDDD
DSI_LDO
DSI_LDO
Figure 8-4: Using PFM - Type C Application
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a-Si TFT LCD Single Chip Driver

‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
8.3.3 Three-Power Mode
FL7707N
DRIVER IC
VSP
VCl
VoL VGL
IOVCC
VGH
lovce VGH c
VSP
—aVsP VSPROUT VSPROUT
VSN VSNROUT
VSN VSNROUT
VCSW1
VCSW1 VTRIMOUT VTRIMOUT
VCSW2 VCSW2
VCOM
NV 4 VCOM
} VDDD
DSI LDO
= 1 DSI_LDO
Figure 8-5: Using Three Power Mode Application
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, - a-Si TFT LCD Single Chip Driver
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8.4 DSI Power On/Off Timing

8.4.1 Power On Timing of External Power IC

T 90%
1 r
|[OVC T,
[u} +.—
10% G
0% T
\VCI 108 S P —
e T4 . TE
"’_ - \ 7[.?0%
RESET & Mowwen |
30%
T
MIP| Data Mote: MIPI Data lane and
MIPI CLK CLK lane must set LP-11

hefore HW reset go high

MIPI Vicdeo Packet

TB TQ T1 a

Figure 8-6: DSI Power On Sequence of Power IC Mode

Min. Typ. Max. Unit
T1 0.01 - 10 ms
T2 No Limit ms
T3 0.01 - 10 ms
T4 1 - - ms
T5 1 - - ms
T6 10 - - us
T7 No Limit ns
T8 15 - - ms
T9 120 - - ms
T10 No Limit ms
T11 100 | 150 | - ms

Table 8-1: DSI Power On Timing of Power IC Mode
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, - a-Si TFT LCD Single Chip Driver
‘ FORCELEAD  720RGB x 2047 dot with 16.7M color FL7707N
8.4.2 Power Off Timing of External Power IC

Lig
loVCe e
\ 10%
vl e
X Tag
10%
T1I"
RESET Lo
- 0%
‘!T1
T1E
MIPI Video Video Packet
FPacket
T12 13

Fi'gure 8-7: DSI Power Off Sequence of Power IC Mode

Min. Typ. Max. Unit
T12 2 - - Frame
T13 2 - - Frame
T14 40 100 - ms
T15 10 - - ms
T16 No Limit ms
T17 No Limit ms
T18 No Limit ms
T19 No Limit ms
T20 100 | | ms

Table 8-2: DSI Power Off Timing of Power IC Mode
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
8.4.3 Power On Timing of 3-Power Mode

Ty
[IOVCC
VSP
VSN
RESET
Ty
-
MIPI Data Nn:rtel: MIPI Data lane and
CLK lan t set LP-11
MIPT CLK hefﬂril g‘ut-?Lrlgsgfqn high
MIPI Video Packet
) T1o ; I T FITL

Figure 8-8: DSI Power On Sequence of 3 Power Mode

Min. Typ. Max. Unit
T1 0.01 - 10 ms
T2 10 - - ms
T3 0.01 - 10 ms
T4 No Limit ms
T5 0.01 - 10 ms
T6 1 - - ms
T7 1 - - ms
T8 10 - - us
T9 No Limit ns
T10 15 - - ms
T11 120 - - ms
T12 No Limit ms
T13 100 | 150 | - ms

Table 8-3: DSI Power On Timing of 3 Power Mode
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a-Si TFT LCD Single Chip Driver
‘ FORCE 720RGB x 2047 dot with 16.7M color FL7707N
8.4.4 Power Off Timing of 3-Power Mode

Ta
-
[OWCC
VSP
VSN T
RESET
Tis
MIPI Video Video Packet
Packet

||

DISPOFF SLPIN

Host Command

BLU OFF
—m T
Figure 8-9: DSI Power Off Sequence of 3 Power Mode

Min. Typ. Max. Unit
T14 40 100 - ms
T15 10 - - ms
T16 No Limit ms
T17 No Limit ms
T18 1 | - | - ms
T19 No Limit ms
T20 No Limit ms
T21 1 - - ms
T22 100 - - ms

Table 8-4: DSI Power Off Timing of 3 Power Mode
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a-Si TFT LCD Single Chip Driver

‘ FORCELE 720RGB x 2047 dot with 16.7M color FL7707N
8.5 Maximum Layout Resistance
Name Type Maximum layout resistance Unit

IOvCC Power supply 10 Q
\VCI Power supply 10 Q
VSSD Power supply 10 Q
VSSA Power supply 10 Q
DSI_VSS Power supply 10 Q
IMO,IM1,LANSEL Input 100 Q
VCSW1, VCSW2 Output 30 Q
DCX,SCL,CSX,RESX Input 100 Q
SDA Input/Output 100 Q
SDO Output 100 Q
VOUT,HOUT Output 100 Q
PWM Output 100 Q
VCOM Output 10 Q
DSI_DOP Input/Output 8 Q
DSI_DON Input/Output 8 Q
DSI_CP Input 8 Q
DSI_CN Input 8 Q
DSI_D1P Input 8 Q
DSI_D1N Input 8 Q
DSI_D2P Input 8 Q
DSI_D2N Input 8 Q
DSI_D3P Input 8 Q
DSI_D3N Input 8 Q
\VDDD Output 10 Q
VSP,VSN Input/Output 10 Q
VSPROUT, VSNROUT Output 10 Q
VTRIMOUT Output 10 Q
VGL Output 10 Q
VGH Output 10 Q
DSI_LDO Output 10 Q
OSC Input 100 Q
VTESTOUTP, VTESTOUTN Output 100 Q
CGOUTL_1~22 Output 30 Q
CGOUTR_1~22 Output 30 Q

Table 8-5: Maximum Layout Resistance
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