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1. INTRODUCTION

This chip is a source driver integrating with timing controller which contains 1922 channels of source output and several gate
controller signals. In addition, those gate controller signals of this chip are able to support not only the traditional gate drivers,
but also the gate-in-panel (GIP) circuit which made by amorphous Si (a-Si) process or low temperature poly-Si (LTPS) proce_s.s.
This chip can provide the required voltages of LCD panels with its built-in power supply circuits or external power 'sources: And
all the functions inside it are able to be controlled by MCU with 12C and SPI. This chip can display the video-signals-transferred
by RGB CMOS interface or LVDS interface. Furthermore, it is also embedded several fail-safe mechanisms fer,automotive

applications. So that, this chip is possible to make a display system not only competitive but also reliablefand safe.
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
FEATURES

Support Amorphous Si (a-Si) and LTPS Type Panel Structure
Support GIP Driving and External Gate Driver
Maximum 4-Chip Cascade Application n

LCD Driver Output

[ ] Source driver: 1922 channels (support multiplexer 1:3 and 2:6)
[ ] GIP control: 20 pins GIP control output on each side
[ ] Gate control: 15 side pads external gate driver output on each side 4
) Programmable Panel Resolution
L Gray Scale ‘ ) ]
| RGB: 8-8-8, 6-6-6
[ | LVDS: 8bit and 6bit
) Interface
] Command and control: 4-wire SPI, 12C
[ ] Display data:
18-/ 24-bit RGB CMOS [
1-port and 2-port LVDS (VESA & JEIDA data format)..” s f

MIPI DSI version 1.02

* 6 0 o

MIPI D-PHY version 1.00 -
€  MIPI 1/2/4 lane interface :
° DC-VCOM Driving Methods
u Dot inversion
] Column inversion for zig-zag type panels
) RGB Separate Gamma Setting for the Color Tracking (
) Temperature Compensation Functions :
] Gamma reference voltage >y
[ ] VCOM
) Built-In Self Test (BIST) Function
LVDS CRC Function ;. =) 3,59,
) Abnormal Feedback: ‘ ) | -
] Connectivity. :
] Voltage power, .
] Ter_nperréture
) Operatian Voltagé
| Input vo#age:
- 4. Analog power supply: 3.0 ~ 3.6V
¢ LVDS power supply: 3.0 ~ 3.6V
4 10 power supply: 3.0 ~ 3.6V

u Output voltage:
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
4

Max. gate voltage: VGH — VGL = 32V
4  Max. source swing voltage: VGMNHO ~ VGMPHO = -6.2V ~ 6.2V
¢ VCOM voltage: -2.0V ~ 0.55V
Internal OTP for 5 times programming
3times OTP for VCOM setting, ID setting
Low Voltage Detect (LVD) )
Operating Temperature Range: Ta= -40°C ~ 105°C ‘

Package Type: COG

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 7/ 252
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3. BLOCK DIAGRAM

SPI_CSB > - > > GHV_R[20:1]
SPI_SCL > oTP
SPI_SDAO|= "
SPI1 _SDAI > - » GPO_.R[13:1]
12C_SCL > SPI 2
- g 12C Cascade v
I2C_SDA [¢—>» >
T .| EEPROM & <« GRO-1T13:1]
12C_SPL_SEL d Regist Gate control 7
ECS | > egister
ESCL = >
ESDAI > x .
A
 J ~2 » VGMPHO
RSTB - » VGMPMO
STBYB > » VGMPLO
HW_CTRL > > VGMNHO
CID[1:0] > » VGMNMO
INV[1:0] > Regulators TAMGMNLO
WRBYCID — o T > V15D
GDMAP > N »'\V15D RX
ROM _RLD > - ~\! »-VRNL
NB > —» VRSP
RL > > VRSN
ub > x o > \/SP
GDSEL > > VSN
CPUSJ1:0] > > DRVP
RES[3:0] > PFM > DRVN
GDPOSJ[1:0] > - VMONP
BIST > « VMONN
] v = > VGH
VS > » VGL
i | VREGH
DE > 2 g
DCLK > * G Charge pump » CHP[3:1]
DO[7:0] » LVDS/CMOS Level > CHN[3:1]
D1[7:0] > MIPI Shifter > CLP[2-_1]
FSELLO —+ D MY
MODE > DAC |« D vt
Gamma | VGMNHI
< VGMNMI
e Source | 4 <
S[1922:4} oP < VGMNLI
- Block Diagram
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

4. PIN DESCRIPTION
4.1 External Power Pins

Pin Name Type Description
VDDI Power Power supply for 10 system
VDDRX Power Power supply for LVDS circuit »
VDDP Power Power supply for analog circuit
VDD_PFM Power Power supply for PFM and charge pump circuits i [
VSP Power Power supply for source driver and power circuit
VSN Power Power supply for source driver and power circuit = )
VDD_OTP Power Power supply for OTP circuit ‘i
VSSI Power System ground for 10 and digital circuit
VSSRX Power System ground for LVDS circuit
VSSP Power System ground for Internal reference circuit NN
VSSA Power System ground for analog and charge pump circuits \ )y
VSS_PFM Power System ground for PFM circuit
4.2 Display Interface Pins
Pin Name Type Description
DO[7:0], D1[7:0], D2[7:0] | Input pin for TTL/LVDS/MIPI display data oY ) A .
HS | Input pin for horizontal synchronization signal ' ) | — \
VS | Input pin for vertical synchronization‘si‘gnal — ¥ . !
DE | Input pin for data enable ' .
DCLK | Input pin for pixel clock = 2

4.3 Control Pins : \ ( {
Pin Name Type Description

Chip select signal for SPhinterface’(Normally pulled h|gh)
If I2C_SPI_SEL=H, 'pléase let these pins open.

Serial data input.for SPl'interface (Normally pulled low).

If 2C_SPI_SEL=H, please let these pins open. .~ _ -
SPI_SDAO O Serial data output for SPlinterface ! | }

Clock signal for SRl interface (Normally pulled Iow):.

SPI_CSB [

SPI_SDAI |

SPLscL ! If 2C. SPI_SEL=H, please let these pins-open.

12C SDA e} Serial address and data input/output for 12C-interface (Normally pulled low for input mode).
- If12€C_SPRI SEL=L, please let these pins open.

12C SCL | Clock'signal.for I12C interface (Normally.pullted high).

If12C/SPI_SEL=L, please let these pins open.
_|'Serial interface selection: ' g
12C_SPI_SEL |~ /| 'H12C interface ¥
[ ‘L’A\SPlinterface (Default—)

‘ Function pin control by hardware'or software selection:

- ‘Output HW_CTRL function is HW_CTRL pin “XOR” register HW_CTRL_XOR bit
HW_CTRL | “|'(Please reference page0.R0h output HW_CTRL table description)
7| ‘H’: Hardware pin (H/W > SAW) (Default)
| 'L: Software register (S/W > H/W)

Interface select:

] IFSEL[1] IFSEL[0] Interface
) - / L L Parallel CMOS
IFSEL[1:0] .| [ C m MIP|
) H L 1-Port LVDS
H H 2-Port LVDS (Default)
Data format:
BIT8 | ‘H’: 8bit (Default)
‘L: 6bit
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 9/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Pin Name Type Description

DE or SYNC mode select:

MODE | ‘H: SYNC mode

‘L’: DE mode (Default)

Built-in self test function:

BIST ‘H’: Enable

‘L’: Disable (Default)

Inversion type select:

For single gate structure, inversion type is as follows. ¥
INV[1] INV[O] Function Tor

L L 1+2 dot inversion
L H Column inversion
H L 4 dot inversion~
H H Dot inversiony(Default)

Note: Only valid in signal gate structure |

INV[1:0] | For dual gate + Zig-zag structure, only Dot inversion is valid. Please_ refer to.the section of 5.3.2.

For triple gate structure, inversion type is as follows. -~

INV[1] INVI[O] Function
L L Y 1+2°dot inversion
L H (] Column inversion
H L i 4 dot inversion
H H_~ Dot inversion (Default)

Note: Only valid in triple-gate structure
Gate output shift vertical direction select:

ub | ‘H’: Scan Up to Down (Default) . \
‘L’: Scan Down to Up F % Eoga
Source output shift horizontal direction select:’ . T
RL | ‘H’: S[1]->S[2]->...->S[1920] (Default) s [

‘L’ S[1920]->S[1919]->...->S[1] I | \ ) }
Panel type selection: ‘ h
NB | ‘H’: Normally black (Default) 2 4
‘L’: Normally white

Standby mode: =

STBYB | ‘H’: Normal operation (Default)™, [
‘’: TCON, SD, power circuit and temp sensor will be turned off
Reset Pin. Low active.

Initialization is executed when this/pin is set to Lowy

12C or SPI command setting.for.cascade structure:

WRBYCID | ‘H’: Chip WR defined, by €ID (Default) 5.,

‘L’: Write to all chip,.read from master only VR -

[ 1
| ) |

RSTB |

Chip ID settin'g in.cascade structure:

CID[1] CID[0] Function
. / L e Master (Default)
CIb[1:0] ! e v , L ~ Slavel
H ' Slave2
H = H Reserved

,| Default résolution is 1920x720 (RES[S:O]:OOIO)

RES[3:0] |7 /7" | For. more settings, see “Resolution and'interface selection table”
\ Note: For arbitrary resolution,-.charging time and frequency should also be considered.
~LVDS data format selection |

VESA =1

-*“H’: VESA (Default)
- 'L JEIDA
T 1 OTP reload per 30 frames:

ROM_RLD. -~ I |*H":Enable auto-reload OTP
& ol ' ‘L’: Disable auto-reload OTP (Default)

{ | External / Internal VSP/VSN power select:
EXT_PWR .|~/ | ‘H’: External VSP/VSN power supply
| ‘L’: Internal VSP/VSN power supply (Default)
{ 4 External / Internal VGH/VGL power select:
EXT-PWR2 | ‘H’: External VGH/VGL power supply
\ ‘L’: Internal VGH/VGL power supply (Default)
’ GIP / GD mode select:
GDSEL | ‘H’: Gate driver mode
‘L’: GIP mode (Default)

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 10/ 252
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Pin Name Type Description
Gate driver location setting:
GDPOSJ[1] GDPOSJ0] Function
. L L Left side (Default)
GDPOS[1:0] ' L H Right side
H L Interlace driving from dual side o
H H Progressive driving the same line from dual side
Panel module total IC quantity: J
CPUS[1] CPUSIO] Function
) L L 3 (Default)
CPUSJ1:0] | L a 1
H L 2 .
H H 4
Output pin for error detection: (Reference “Error Detection” for detail)
ERR O ‘H’: No error detected (External pull-high, if need) ]
‘L’ : An error detected
TP_SYNC (@) Synchronization signal for touch panel '8

*Hardware default setting.

4.4 Driver Output Pins

Pin Name Type Description
S1~S1922 (0] Source driver output pins 2R
GHV_R[1]~GHV_R[20] : {
GHV_L[1]~GHV_L[20] (0] GIP control output pins | [ \ > :
- - li :
4.5 PFM and Charge pump Power Pins ‘ -
Pin Name Type Description
DRVP o PFM driving pin for generating VSP-output. :
If PEM is not used, please open them.
DRVN o PFM driving pin for generating VSN output. [ {
If PFM is not used, please open them
g:g% /o Flying capacitor for.generating-VGH output
CHP3 Connecting pins on;the- posmve side. If VGH charge pump‘is not used, please open them.
g:“; /o Flying capacitor.for generating VGH output
CHN3 Connecting pins on'the negative side. If VGH charge pump is not used, please open them.
VGH (0] Power supply.pin-for gate driver. Connect'to a.capacitor for stabilization.
VREGP o Regulator voltage.for VGH charge pump.(Only for.diode charge pump type connection)
Connecting pinfor diode charge pump.type:if-diede charge pump type is not used, please open them.
CLP1 1/0 Flying capacitorfor generating VGL output
CLP2 1/0 Connecting-pins on the positive side. 1£VGL eharge pump is not used, please open them.
CLN1 I/0 Flying capacitor for generating VGL output
CLN2 1/0 .| Connecting pins on the negative side;, IfiVGL charge pump is not used, please open them.
VGL (@] Power supply pin for gate driver.. Connect to a capacitor for stabilization.
LN Regulator voltage for'VGL charge pump. (Only for diode charge pump type connection)
VREGN (6] . h A . .
- -Connecting pin for diode-charge pump type. If diode charge pump type is not used, please open them.
VMONP ) | Top terminal of feedback:
VMONN P Top terminal of feedback.
4.6 Internal Regulator Power Pins
Pin Name Type Description
/VA5D ) (0] Digital reference voltage output. Connect to a capacitor for stabilization.
V15D-RX (0] LVDS interface reference voltage output. Connect to a capacitor for stabilization.
VRNL (0] Power pin for analog circuits. Connect to a capacitor for stabilization
VRSP (0] Power pin for analog circuits. Connect to a capacitor for stabilization
VRSN (0] Power pin for analog circuits. Connect to a capacitor for stabilization

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Pin Name Type Description

VGMPHO (0] Power output of grayscale voltage generator. Connect to a capacitor for stabilization.

Power output of grayscale voltage generator. Connect to a capacitor for stabilization.

VGMPMO o VGMPMO= 0.5*(VGMPHO+VGMPLO)

VGMPLO (0] Power output of grayscale voltage generator. Connect to a capacitor for stabilization.

VGMNHO (0] Power output of grayscale voltage generator. Connect to a capacitor for stabilization. n
VGMNMO o Power output of grayscale voltage generator. Connect to a capacitor for stabilization.

VGMNMO= 0.5*(VGMNHO+VGMNLO) P

VGMNLO (0] Power output of grayscale voltage generator. Connect to a capacitor for stabilization.

VGMPHI | Power pin for grayscale reference voltage. Connect to a capacitor for stabilizatian.

VGMPMI | Power pin for grayscale reference voltage. Connect to a capacitor for stabilization:

VGMPLI | Power pin for grayscale reference voltage. Connect to a capacitor for stabiliiaxtion.

VGMNHI | Power pin for grayscale reference voltage. Connect to a capacitor for stabilization:

VGMNMI | Power pin for grayscale reference voltage. Connect to a capacitor for_‘stabiljz‘ation.

VGMNLI | Power pin for grayscale reference voltage. Connect to a capacitor"for stabilization.

VCOM (0] Power supply for the TFT-LCD common electrode on panelsside: Connect to a capacitor for stabilization.

4.7 Gate Driver Control Pins .
Pin Name Type Description

GPO_L[13:1] 110 Gate driver and cascade control pins at left side .
GPO_R[13:1] 1/0 Gate driver and cascade control pins at right siqe‘ :

4.8 Dummy and Test Pins ( - D'

Pin Name Type Description
TEST_IN[O] OPEN Reserved for testing only. Leave these pins‘open Y
TEST_O[5:0] OPEN Reserved for testing only. LLeave these pins open ;
TEST_I_MIPI OPEN Reserved for testing only: Leave these pins open \
TEST_I[1:0] OPEN Reserved for testing-only. Leave these pins open
TEST_V[2:0] OPEN Reserved for testing,onfyz Leave these pins open
TEST_VR OPEN Reserved for testing onlysLeave these pins open~~ >
TEST_VL OPEN Reserved foritesting only:'Leave these pins open' | )
THROUGH 1 /O Two pad short internally for assembly test
THROUGH_Z I/O Two pad short internally for assembly. test
VCOM R_ 1’0 Power supply fof the TFT-LCD comman electrode at panel side.
VCOM:L 110 Power'supply for the TFT-LCD common electrode at panel side.
GDMAP OPEN-"; | Reserved for testing only. Leave this pin open
ECS OPEN Reserved for testing onlyl Léave thi; pin open
ESCL OPEN " .Rle'served for testing-only. Leave this pin open
ESDAI ‘OPEN__ | Reserved for testing only. Leave this pin open
ESDAO QPEN Reserved for testing only. Leave this pin open
ERR2 /7 - OPEN Reserved for testing only. Leave this pin open
Dummy bPEN Reserved for testing only. Leave these pins open
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 12/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

49 Resolution and Interface Selection Table
LVDS

RES[3:0] Resolution Single port Dual port

0000 1920 x 1200
0001 1920 x 1080
0010 1920 x 720
0011 1280 x 800
0100 1280 x 720
0101 1280 x 480
0110 1024 x 768
0111 1024 x 600
1000 1024 x 480
1001 960 x 540

1010 640 x 480

1011 600 x 1024
1100 540 x 960 _
1101 (Reserved) (Reserved)

1110 (Reserved) (Reserved)

Programmable
Resolution

X
X
X
X
X
O
o
O
O
O
O
o
o

O|O|O[O|O|O|0O|O[(O|O|X|X]|X
X[IX[IX|X|X[X]|X|X[O|O|O|O|O
O|O0o|O|O|O|O|O|O|OTQO|E]0|0

1111

O: Recommend
X: Do not recommend or not support

4.10 Output Channel Reference Table

CID[1:0]
RES[3] | RES[2] | RES[1] |[RES[0]| Resolution Dual Master Slavel Slave2
Total Disable Total Disable Total Disable
channels | channels | channels | channels |channels | channels
0 0 0 0 1920 x 1200 0 1920 0 1920 0 1920 0
1920 x~1080 0 1920 = 0 1920 0 1920 0
0 1920 x720 0 1920 0 1920 0 1920 0
0 1920 0 1920 0
0 0 1 1 1280 'x 800
1 [ 1920 0
- 0 = 1920 0 1920 0
0 1 0 [0} 1280 x 720 = -
! 1 1920 0
0 1920 0 1920 0
0 1 0 1 1280 x 480
1 1920 0
‘ 0 1536 769-1152 1536 769-1152
0 1 1 0 1024 x 768
1 1536 769-1152
0 1536 769-1152 1536 769-1152
0 1 1 1 1024 x 600
- 1 1536 769-1152
0 1536 769-1152 1536 769-1152
1 0 0 0 1024 x 480
1 1536 769-1152
0 1440 721-1200 1440 721-1200
1 0 0 1 960 x 540
1 1440 721-1200
1 0 1 0 640 x 480 0 1920 0
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 13/ 252
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0 1

600 x 1024

901-1020

540 x 960

817-1116

(Reserved)

(Reserved)

1 0
1 0
1 1

1

Arbitrary "
I 1 1 1 Resolution ) ) ) \ I

‘ f
Note: For arbitrary resolution mode, user must consult Forcelead about the output channel number of each IC.

4.11 Recommend Routing Resistance

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

Pad type Pad Resistance Pad type Pad Resistance
Power supply VDDI / VDD_PFM <50 Input DO[7:0})
VSSI/VSS_PFM <50 interface DA7:0]
VDDP / VSSP <50 and output ' D2[7:0] <200
VSSA/VSS_RX <30 PITS HS /VS / DE / DCLK
VDDRX <50 RSTB <50Q
VSP / VSN <30 ‘ HW_CTRL
VDD_OTP <10Q STBYB
VGMPHI / VGMPLI - WRBYCID
VGMPMI / VGMNMI GDMAP
VGMNHI / VGMNLI > ROM RLD
VGMPHO / VGMPLO <200 EXT PWR
Regulator output | yGMPMO / VGMNMO EXT/PWR2
and reference <
input pins VGMNHO / VGMNLO | VESA
V15D / V15D _RX <50 Input MODE
VCOM <30Q cgmrsol CPUSI[1:0] <1500
VRNL <100 4 BIT8/BIST
VSRP / VRSN <30 - > RL/UD/NB
SPI_CSB ' ' GDSEL
SPI_SCL FSEL[1:0]
_ SPI_SDAI e INV[1:0]
SPI /12C pins <20Q
SPI_SDAO RES[3:0]
12C_SDA GDPOSI[1:0]
12C_SCL CID[1:0]
“ECs ~ 12C_SPI_SEL
SPI_FLASH £S0, <200 Cascade GPO_R(131] <100Q
- ESDAI pins GPO_L[13:1]
ESDAO Special TP_SYNC
VGH <10Q Function ERR <100Q
VGL <10Q pins ERR2
CHP[1:3] 50 Through THROUGH _[1:2] -
Charge'pump a;d S pins VEOULR -
PEM pins CLP[1:2] 50 VCOM_L -
CLN[1:2]
VREGP/ VREGN <50
DRVP/ DRVN <50
VMONP/VMONN <500
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 14/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5. FUNCTION DESCRIPTION

5.1 Controller Interface
5.1.1 Interface Controller Parameter

The single chip or multi chips cascade application, the parameter setting please refer to the mapping table below:
WRBYCID CID[1:0] R/W Bit Function Active Chip

00 Master
01 g Slavel N
10 1 Read Slave2 0,

H 11 Reserved L]
00 Master
01 ey , Slavel
10 0 Write Slave?
11 Reserved Te

L XX ‘17 Read Master
XX ‘0” Write Master and Slave

Note: When WRBYCID="L" and R/W="1" setting, read only from Master chip;

5.1.2 4-Wire Serial Peripheral Interface

This chip supports serial peripheral interface (SPI) to set internal registers. Under.write operat”on R/W bit equals to “0,” and
the external controller sends the address and data to the chip by SPI_SDAI. Under-read-operation, R/W bit equals to “1,” and
the external controller sends the address to the chip by SPI_SDAI. Then the chip will'returnithe data value by SPI_SDAO. The
returned data should be latched at the rising edge of SPI_SCL from the external.controller. This chip also supports the burst
R/W mode to reduce the programming time. The external controller can just sepd-the.R/W and address once, when the chip is
in the burst mode. Then the chip wiII increase address automatically to read/write internal registers.

| - .

|
|
SPI_CSB \ :
T §
: RW Address " Write Data to chip \ )

sLeow N @@@@@@@@@@@@@@

SPI_SDAO

TEER AN CE . Y Y A [/ L -/  F  E U o -

SPI_SCL ffffflf|f fffffffff

" Write mode '
—\
SPI_CSB :
T
: RW Address(n)

[} . I

| — I

I - — I

1 - I

| - - |

T T

I I

I I
[} I

SPI_SDAI * 0K A[cé‘_jé?) X Data(n)[7:0] ><Data(n+1)[7 0]><Data(n+2)[7 0] X // }’
I

Write Data to chip

SPI_SDAO

7st

29 3rd qngn | g 24 25

Burst Write mode

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 15/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
/_

| Address

SPI_SDAI 1 @@@@@@@

SPI_SCL ffffffffffffffff:
1
Read mode
SPI_CSB \

I
I
I
I
|
T
|
SPI_SDAI 1
I
I
I
I
I
I
I
T
I
I

|
|
SPI_SDAO :
T
|
I

RW Address(n)

Add(n)
[6:0]

Read Data from chip.

SPI_SDAO

7st

2nd 3rd a0 g | gn 24"~ 25

v UL UL lﬂﬂlﬂf W

Burst Read mode

513 I12C g -

The 12C Compatible Interface is for bi-directional, two-line'cemmunication between differentICs or modules. The two lines are
a Serial Data line (12C_SDA) and a Serial Clock line (I2C_SCL). Both lines must'be connected with a pull-up resistor which
drives I12C_SDA and 12C_SCL to high when the bus is haot busy: Data transfer can be initiated only when the bus is not busy.

5.1.3.1 Bit Transfer ?
One data bit is transferred during each clock pulse. The data on the 12C_SDA"line must remain stable during the HIGH
period of the clock pulse because changes of 12CL SDA line at this time, wilt be mterpreted as START or STOP. Bit transfer is

illustrated in Fig. 1.
12C_SDA >< ; ><‘ & X
12C._SEL \

[ 1
T [
Lo |
Lo |
I I I
Lo |
N |
M\ |
"\ |
[

Data line stable. ~Change of data
Data'Valid_ allowed

-3 Fig:1/Bit Transfer

5.1.3.2,/ START and STOP Conditions

Both 12C \SDA and 12C_SCL lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of 12C_SDA while
12C_SCL is'HIGH; is defined as the START condition (S). A LOW-to-HIGH transition of 12C_SDA while 12C_SCL is HIGH, is
defined-as the-STOP condition (P). The START and STOP conditions are illustrated in Fig. 2.

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 16/ 252
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“ FORCELER[)  8hit1922 channel source driver with TCON FL5893

START condition STOP condition SN

Fig. 2 Definition of START and STOP Condition

5.1.3.3 Acknowledgement
Each byte of eight bits is followed by an acknowledge-bit. The acknowledge-bit is a HIGH S|gnal put on JZC SDA by the
transmitter when the master generates an extra acknowledge-related clock pulse. A slave+ uecenvej addressed must
generate an acknowledge-bit after the reception of each byte. The device that acknowledges r must pull-down the 12C_SDA
line during the acknowledge-clock pulse, so that the [2C_SDA line stays LOW durmg “the HIGH period of the
acknowledge-related clock pulse (set-up and hold times must be taken into con3|derat|on) A’z’kn wledgement on the 12C
Interface is illustrated in Fig. 3.

Dataoutputby ~
transmitter

Data output by

receiver
12C_SCL from

master

START condition
{ A \ X acknowl dgement
Fig. 3Acknowledgemenfofflz_%terface :" ("‘--.I 1 "\.,,/'
— ~3 \\~/
5.1.3.4 12C Interface Protocol (od Nt

This chip supports 2-Wire Serial Interface (12C) to éet mterljal registers. The lcrﬁlp acl&s s a slave device, and its slave
address is fixed to 0111000.

The master device sends the START signal, the.Zbit slave 2ddress “0111000,” anq the-R’lW 0 bit to inform the chip that the
master device is going to do the WRITE opera’aeru “and-then the chip will reply'the first acknowledgement. After that, the
master device sends 8-bit address to. select\ W}f?:h’ internal register..to “be. set. The chip will reply the second
acknowledgement if the register address s valid. The master device senhds S-blt/data for the internal register value, and
then the chip will reply the third acknowleégep'\ent At last, the master qie&Eel }ands the STOP signal.

01110000 0 “~Adé( 0] SN
— . Master
Chip Slave Address FIIACK Chip Word Address(n) A Address(n) Data

START W.rit/ . . 8bits Address £ 0 8bitsData STOP |:| Slave

N ' Byte write. eperatlon

| ‘ ()

During Burst write m 'd{e"the r>ast! r device can gl/g 8th more data value. The chip will increase address automatically to
£

load data into internal rteglsten

'

Addreéé[ﬁ;p]\ vy

Ch|p Slave Address FUIACK Chip Word Address(n) Address(n) Data .
Master

START " 2 8 bits Address 8 bits Data

[ \
U\ J ) |:| Slave
/RN
/ / ; f,-, St Address(n+1) Data Address(n+2) Data P
/ 8 bits Data 8 bits Data STOP
N Burst write operation

The master device sends the START signal, the 7bit slave address “0111000,” and the R/W=0 bit to inform the chip that
master device is going to do the write operation, and then the chip will reply the first acknowledgement. After that, the
master device sends 8-bit address to select which internal register to be read. The chip replies the second
acknowledgement if the register address is valid. Instead of the STOP signal, the master device sends another START

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 17/ 252
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“ FORCELERL)  8hit1922 channel source driver with TCON FL5893

signal, the 7hit slave address "0111000,” and the R/W=1 bit to inform the chip that the master device is going to do the
READ operation, and the chip will reply both the third acknowledgement and 8-bit data of the internal register value. Then
the master device sends a not acknowledgement of read data, and the STOP signal.

0111 00 00 0 Address[6:0] o1 1 10 0 0 1

Chip Slave Address FIIACK] Chip Word Address(n) S Chip Word Address RNV ot

START Write 8 bits Address START Read

~ |' .

( "\’?-’-\I
Address(n) Data - 1\,--2‘-\ -
RN

8 bits Dat STOP™. ")
its Data .J "\}/

When the master device receives data from the chip and sends an acknowledgement, the~chip_will reply data until it
receives a not acknowledgement. ~ | (72

\
N

Byte read operation

01110000 0 Address[6:0] o1 1 10

START 8 bits Address START \ IO Read
( AN
Address(n) Data Address(n+1) Data Address(n+2) Data n \
8 bits Data 8 bits Data I"/ bits Data STOP"
Burst read operation ' . o 5

Note: 4. 7K~8Kohm Pull-High resistance was s'u sted(Only 12C_SDA sig,pﬁﬁ\éep ).<'-)

¢ s
\ ) —
) \\_) (C ‘)\\

(\)

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 18/ 252

Reproduced, or disclosed in whole or in part without prior written permission of Forcelead. Version 0.3



“ FORCE LEHD 8-bit 1922 channel source driver with TCON
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5.2 Display Data Transmission
Interface and Control Settings

521

5.2.1.1 CMOS & LVDS Interface Pins Connection M

-
|

<\

Interface IFSEL[1] IFSELJ[0] BITS Interface ;
<‘\‘\
\\R
H Parallel RGB888 P
0>
- | J .
CMOS L L ,:\)“\n ‘:9
‘,‘\"\2\_ \\-\'.
L Parallel RGB666 y SND
\_"\
{ “’\\/
| ‘\\/.
H 2-Port 8bit ;-\
H )
L 2-Port 6bit
LVDS H
H 1-Port 8bit
L
L 1-Port 6bit

Interface

CMOS
. MLSB="L" MLSB
PinName  ~BTg="H" | BIT8="L" BIT8="L"
(8bit) (6bit)
D2[0] DBO
D2[1] DB1
D2[2] DB2
D2[3] DB3
D2[4] DB4
D2[5] DB5
D2[6] DB6
D2[7] DB7
D1[0] DGO
D1[1] DG1
D1[2] DG2 _
D1[3] DG3 _.J
D1[4] DG4{
D1[5] DG5 .
D1[6] .~ DG6™
Di[7] | /DG
DO[0] | “_DRO_
DO[1] DR1
DOJ2 » DR2
DO[3] . DR3 DR1 DR4 DR4 CLKN CLKN OCLKN OCLKN
_DO[4]. |/ Jbr4 DR2 DR3 DR3 D1P D1P OD1P OD1P
. DO[5l. 1 _ DR5 DR3 DR2 DR2 DIN DIN ODIN ODIN
| Dol6] | DR6 DR4 DR1 DR1 DOP DOP ODOP ODOP
" D0[7] DR7 DR5 DRO DRO DON DON ODON ODON
“DCLK DCLK DCLK DCLK DCLK
VS VS VS VS VS
HS HS HS HS HS
DE DE DE DE DE
5.2.1.2 MIPI Interface Pins Connection Mapping
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 19/ 252
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5.2.2 RGB Interface
5.2.2.1 Data Format

Parallel RGB888

Pin
D00
D01
D02
D03
D04
D05
D06
D07
D10

D11

D12

D13

D14

D15

D16

D17
D20
D21
D22
D23
D24
D25
D26
D27

" Parallel RGB666

Pin

1st Data

2" Data

3" Data

Nt Data

D00

GND

GND

GND

GND

D01
D02
D03
D04
D05
D06
D07
D10

GND

GND

GND

GND

GND

GND

D11

GND

GND

D12

N'GO

D13

N'G1

D14~

N'G2

D15

N'G3

D16 v,

N'G4

D17

N'G5

D20

GND

D21
D22
D23
D24
D25
Pin

GND
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Reproduced, or disclosed in whole or in part without prior written permission of Forcelead. Version 0.3



‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

D26
D27

5.2.2.2 SYNC Mode
Parallel RGB

tvep tvp tvep tvpw
- -t -t -t
CLK
ty
-
HSYNC
thep thp thrp thpw
- -t -t -

a7 000000~ 00

| § ) |
1920.x-1080 (Only' 2-Port)

Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency v~ teik 66.5 67.87 75 MHz
Horizontal'blanking.time tHeT 48 50 99 teik tHBP + tHFP
Horizontal-back porch tHep 24 26 253 tcLk Include trpw
Horizontal display‘area tHD 960 teik
Horizental front porch tHEP 24 24 255 tek
Horizontalperiod tH 1008 1010 1059 tcLk
Horizontal pulse width tHpw 2 2 2 teik
Vertical blanking time tveT 20 40 100 tH tvep + tvrp
Vertical back porch tvep 10 20 253 tH Include tvew
Vertical display area tvo 1080 tH
Vertical front porch tvep 10 20 255 tH
Vertical period tv 1100 1120 1180 tH
Vertical pulse width tvew 2 2 2 tH
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 22/ 252
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|

Frame rate | FR | 60 | 60 | 60 | Hz | |

1920 x 720 (2-Port)
Value

Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency teik 44.8 46.06 49.8 MHz
Horizontal blanking time tHBT 48 50 96 teik tHBp *.1HEp ¥

Horizontal back porch tHeP 24 26 253 tcik Include. tirw

Horizontal display area tHp 960 tCLK D)o

Horizontal front porch tHFP 24 24 255 tcik ¢

Horizontal period tH 1008 1010 1056 tcik

Horizontal pulse width tHPw 2 2 2 tek !

Vertical blanking time tver 20 40 66 thl tvep + tvrp
Vertical back porch tvep 10 20 253 _ tu Include tvew
Vertical display area tvp 720 ~tH
Vertical front porch tvrp 10 20 255 O Ath )

Vertical period tv 740 760 786 ~th
Vertical pulse width tvpw 2 2 2 L\ Iyt
Frame rate FR 60 60 60 Hz

1920 x 720 (1-Port)

Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency teLk 87.4 89.8° /92 MHz._ X
Horizontal blanking time tHBT 48 50 ! L 72 tok | ‘thep + thrp
Horizontal back porch tHep 24 _J26 253 [tetk Include thpw
Horizontal display area tHp ' [ 1920 tCLK/
Horizontal front porch tHEP 24 24 255 . ftoik_
Horizontal period tH 1968 13970 1992 \ teik
Horizontal pulse width thpw 2 2 2 ik
Vertical blanking time tvet 20 40 | 50 : tH tvep + tvrp
Vertical back porch tvep 10 ' 20 253" th Include tvew
Vertical display area tvb . 720 -— tH
Vertical front porch tvep ~ 107 20 . 255 th
Vertical period ty 740 760 . 770 tH
Vertical pulse width tvew 2 2 ) 2 th
Frame rate FR "~ 60 60\ -}’ 60 Hz

1280 x 720 (2-Part)

Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency tcik 305" 31.46 33.22 MHz
Horizontal blanking time tHBT 48 ' |11 50 52 tcLk thep + tHFP
Horizontal back gorch tHep o N 26 253 tcLk Include trpw
Horizontal display area | | tHD { \ 640 tCLK
Horizontal front porch.__ tHFP 24 24 255 toLk
Horizontal period——, tH 688 690 692 teik
Horizontal pulse width tHpw 2 2 2 tcik
Vertical.blanking time tveT 20 40 80 tH tvep + tvrp
Vertical back porch tvep 10 20 253 tH Include tvew
Vertical display area tvp 720 tH
Verticalfront porch tvrp 10 20 255 tH
Vertical period tv 740 760 800 tH
Vertical pulse width tvpw 2 2 2 tH
Frame rate FR 60 60 60 Hz
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 23/ 252
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1280 x 720 (1-Port)

Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency teik 58.9 60.65 66.34 MHz
Horizontal blanking time tHeT 48 50 102 tcik thep + thFp
Horizontal back porch tHBP 24 26 253 tcik Include thpw
Horizontal display area tHD 1280 tCLK "
Horizontal front porch tHFP 24 24 255 tcik
Horizontal period tH 1328 1330 1382 teik (1
Horizontal pulse width tHPw 2 2 2 teik |
Vertical blanking time tveT 20 40 80 tH tvep + tvrp
Vertical back porch tvep 10 20 253 ty InClude tvew
Vertical display area tvp 720 tH
Vertical front porch tvep 10 20 255 __th
Vertical period tv 740 760 800 o in
Vertical pulse width tvew 2 2 2 W tn)
Frame rate FR 60 60 60 . "Hz

5.2.2.3 DE Mode
Parallel RGB

tv

\

CLK
tH
HSYNC tho
thep thrp thpw
DE P >
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1920 x 1080 (Only 2-Port)

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

Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency teik 66.5 67.87 75 MHz
Horizontal blanking time tHeT 48 50 99 tcik thep + thFp
Horizontal display area tHD 960 tcik
Horizontal period tH 1008 1010 1059 tcik .
Horizontal pulse width tHpw 2 2 2 tcik
Vertical blanking time tveT 20 40 100 tH tver + tvFp
Vertical display area tvp 1080 tH |
Vertical period tv 1100 1120 1180 tH
Vertical pulse width tvew 2 2 2 tH '
Frame rate FR 60 60 60 Hz
1920 x 720 (2-Port)
Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency tcLk 44.8 46.06 49.8 | | MHz
Horizontal blanking time tHeT 48 50 96 tcik thep + thFp
Horizontal display area tHD 960 { tCLK
Horizontal period tH 1008 1010 .. 1056 teik
Horizontal pulse width tHPw 2 2 2 teik
Vertical blanking time tveT 20 40 66 tH tvep + tvrp
Vertical display area tvo 7207 .. - tH .
Vertical period ty 740 760" 786 tH-
Vertical pulse width tvew 2 2 2 | th
Frame rate FR 60 |l 60 60 Hz
1920 x 720 (1-Port)
Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency teLk 874 89.8 92 _ MHz
Horizontal blanking time tHeT 48 50 7.2 teik tHBP + thHFP
Horizontal display area tHp e 1920 tCLK
Horizontal period tH 1968 1970 _ 1992 tek
Horizontal pulse width tHpW 2 2 2 teik
Vertical blanking time tver 20 40 50 tH tvep + tvrp
Vertical display area tvb 720 tH
Vertical period tv 740 760 770 tH
Vertical pulse width “tvpw, 2 2 2 tH
Frame rate FR 60 60 60 Hz
|
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1280 x 720 (2-Port)
Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency teik 30.5 31.46 33.22 MHz
Horizontal blanking time tHeT 48 50 52 tcik thep + thFp
Horizontal display area tHD 640 tCLK
Horizontal period tH 688 690 692 tcik
Horizontal pulse width tHpw 2 2 2 tcik
Vertical blanking time tveT 20 40 80 tH tver + tvFp
Vertical display area tvp 720 tH
Vertical period tv 740 760 800 tH
Vertical pulse width tvew 2 2 2 tH '
Frame rate FR 60 60 60 Hz
1280 x 720 (1-Port)
Value .
Parameter Symbol Min. Typ. Max. Unit Note
CLK frequency tcLk 58.9 60.65 66.34 ' | | wMHz
Horizontal blanking time tHBT 48 50 102 ) toLk tHep + tHFP
Horizontal display area tHD 1280 { tCLK
Horizontal period tH 1328 1330 .. 1382 teik
Horizontal pulse width tHPw 2 2 2 teik
Vertical blanking time tveT 20 40 80 tH tvep + tvrp
Vertical display area tvp 7207 : tH :
Vertical period ty 740 760" 800 tH-
Vertical pulse width tvew 2 2 N 2 | th
Frame rate FR 60 [[[ 60 60 Hz.
!
| |
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5.2.3 LVDS Interface

5.2.3.1 1-Port LVDS VESA Data Mapping
|

CLKP

DOP/N

D1P/N

D2P/N

D3P/N

CLKP

DOP/N

D1P/N

D2P/N

D3P/N

\
| |
\ \
[ [
\ \
| |
RO >< GO RS R4 R3 R2 R1 RO ><
\ \
[ [
G1 >< B1 BO G5 G4 G3 G2 G1 ><
[ [
B2 >< DE VS HS B5 B4 B3 B2 ><
\ \
\ \
R6 >< - B7 B6 G7 G6 R7 R6 |
[ <-4
|
Note 1 : for 6 bit mode, MSB are R/G/B[5] and R/G/B[0] are LSB |
Note 2 : for 8 bit mode, MSB are R/G/B[7] and R/G/BJ[0] are LSB
5.2.3.2 1-Port LVDS JEIDA Data Mapping
| |
\ \
[ [
\ g \
| ™) |
R2 >< G2 R7 R6 R5 R4- R3 R2 ><
[ g [
[ ‘ [
G3 >< B3 B2 G7 G6 G5 G4 G3 >< |
[ — =P,
[ | /™~
B4 >< DE VS HS B7 >< .BG B5 B4 ><
\ \
. |
B1 B0/ >< GO R1 RO
7 [
\
[

Note 1 : for 6 bit mode, MSB are R/G/B[7] and R/G/B[2]-are LSB
Note 2 : for 8 bit mode, MSB are R/G/B[7]'and R/G/B[0] are LSB

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
5.2.3.3 2-Port LVDS VESA Data Mapping
| |
| |
OCLKP | |
| |
| |
| |
ODOP/N RO } GO R5 R4 R3 R2 R1 RO >< GO 3
| |
| | .
OD1P/N Gl >< Bl >< BO >< G5 G4 >< G3 >< G2 >< Gl Bl >< r
| ) >
| |
OD2P/N B2 >< DE VS HS B5 B4 B3 B2 ><-DE X
| L
| |
OD3P/N R6 | - >< B7 >< B6 G7 >< G6 >< R7 >< R6 >< B ><
| x
| A0
[ —J
( - —r
| | T ;
ECLKP | o
| |
| |
| |
EDOP/N RO >< GO >< R5 >< R4 R3 >< R2 >< RI >< RO >< GO
| |
| — | 3
ED1P/N Gl >< Bl >< BO >< G5 G4 >< ( '3 >< “G2 >< Gl >< Bl ><
! T / e
| - = {7 '
ED2P/N B2 >< DE VS HS B5 B4 B3 B2 >< -
[ | \
| N
ED3P/N R6 - >< B7 >< B6 G6 >< R7Z - ><

Note 1 : for 6 bit mode, MSB are R/G/B[5] and R/G/B[0] are LSB
Note 2 : for 8 bit mode, MSB are R/G/B[1] _e}r’ld RIG/B[0] are LSB

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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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.2.3.4 2-Port LVDS JEIDA Data Mapping
|

!
| |
OCLKP | |
! !
! !
! !
ODOP/N R2 >< G2 R7 R6 R5 R4 R3 R2 >< G2 ‘
! | N
! !
OD1P/N G3 >< B3 B2 G7 G6 G5 G4 G3 >< B3 "
! !
! !
OD2P/N B4 >< DE VS HS B7 B6 B5 B4 >< DE
! ‘ )
! | .
OD3P/N RO >< - Bl BO G1 GO R1 RO >< - ><
! | -
! s
! R ,
‘\ ,;“ ) -
| L -
ECLKP | N
! \
! \
! : \
EDOP/N R2 >< G2 R7 R6 R5 R4 R3 >< "R2 >< G2
! !
[ - [
ED1P/N G3 >< B3 B2 G7 G6 G5 G4 G3 >< B3 \ ®
: o
ED2P/N B4 >< DE VS HS B7 B6./ X “.B5 >< B4 >< q.><
| {4 | g | |
! ‘ !
ED3P/N RO >< - Bl BO Gl GO >< R1 RO s ><
| = \"""
! - !
| S / Nt
Note 1 : for 6 bit mode, MSB are R/G/B[7] and R/G/B[2] are LSB | \ | )
Note 2 : for 8 bit mode, MSB are R/G/B[7] and R/G/B[0] are LSB e
{ B )
| § |
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 29/ 252
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@ rorce

8-bit 1922 channel source driver with TCON

FL5893

5.2.4 MIPI Function Description

5.2.4.1 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. "
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 display module relies on the host processor.to prowde 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. { '
DSI-compliant peripherals support either of two basic modes of operation: Command 'l\‘/lode and Video Mode.
Which mode is used depends on the architecture and capabilities of the peripherel.lThis chip only support

Video mode. . >
Configuration:
Lane Pair MCU (Master) Display Module (Slave)
Unidirectional Lane ‘|
Clock Lane = Clock Only

= Escape Mode(ULRS Only)
Bi-directional Lane

m Forward High-Speed ™

= Bi-directional Escape Mode
m Bi-directional-LPDT
Unidirectional'Lane

m Forward-High-Speed

» Escape Mode (ULPS)
s.No LPDT

Data Lane O

Data Lane /1/2/3

5.2.4.2 Display Serial Interface.(DSI)

General Description W

The driver IC uses data and clock.lane differential pairs:for BDSI. 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 dlsable (A termlnatlon resistor of the receiver is disable) and it can
be driven into a Io_w powe_r '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.

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 30/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Line voltage Levels Low power
State code - - High speed Control Escape
mode mode
HS-0 HS Low | HS High |Differential-0 Note 1 Note 1
HS-1 HS High | HS Low |Differential-1 Note 1 Note 1 )
LP-00 LPLow | LPLow N/A Bridge Space '
LP-01 LP Low | LP High N/A HS-Ragst Mark-0
LP-10 LP High | LP Low N/A LP-Rgst Mark-2 (
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 lings=
Note 2 :If LP-11 occurs during Escape mode, the lane returns to Stop state (Control mpde LP-11)

DSI-CLK Lane _
DSI-CLK+/- lanes can be driven into three different power modes:-Liow. Pewer Mode (LPM LP-11), Ultra Low
Power Mode (ULPM) or High Speed Clock Mode (HSCM). -

Clock lanes are in a single end mode (LP = Low Power) W'hevn' there is entering or leaving Low Power Mode
(LPM) or Ultra Low Power Mode (ULPM). , ’ ‘

Clock lanes are in the single end mode (LP = Low Power)when there is entering.in_ or, Ieéving out High Speed
Clock Mode (HSCM). & =

These entering and leaving protocols are using:clock, lanes in the single end mode to generate an entering or

- -— 1

leaving sequences.
The principal flow chart of the different clock tanes _pbwer modes is.illustrated below.

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 31/ 252
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“ FORCE LEHD 8-bit 1922 channel source driver with TCON FL5893

SW Reset
HW Reset
Power On Sequence

((7r g
) ,,'. (_.' "
] ; .}v-~-‘
f ~ ‘_/’
‘c J
~ 98
HS-0 ' (—_': Y
_HSCM (HS Clocking) ,-('_-/' e’ AOY) )
Clock Lanes Power Modes I . "f"* n
— { {  . e
- 7 N/
¢ N 3 \ ' |v : ";“I'
Low Power Mode NN / \ "/
DSI-CLK+/- lanes can be driven to the LGWrP.QWeFMOde (LMP), wHen DSI CLK lanes are entering LP-11 State
Code , in three different ways: (" R -'
After SW Reset, HW Reset or Power On/éequence >LP-11 1 (T_' l

After DSI-CLK+/- lanes are Ieavmg UItra Law Power Mode_ (LJLPM‘I:P 00 State Code)=>LP10=>LP-11(LPM).

- r

This sequence is illustrated, below /

/

Y s . /' O N
ULPMT'_" &7, () LPM
LP-00 - "/ =l 3.0 Y LP-11
/o % Ny
f y )
)
iy X Sh Ll ke
U
U
U
U
4
’,’ CLK + ==eeeee-
: 11
LP-00 LP-10 LP-11 CLK_-
) Time R
From ULPM to LPM
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 32/ 252
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“ FORCELER[)  8hit1922 channel source driver with TCON FL5893

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 is illustrated below.

LPM NUW
L . LP-11 SN
Termination Resistor ~ 1 02"
HSCM is disable OOy
ﬂ L ] ;'-. :1\ -/
| / N4
N
CLK_+ / N0
CLK_' \\“\‘ x"‘,a‘ .:._-‘ : \C‘%Kf’_+ cecccccne
HS-0 (C "S;LK_-
or TOSV
HS-1 | R HS-0 = ANTRNDY
Time A |
— N - \ .\“‘ ;
FromHSCMtoLPM | [ | el
/ o N AC ) ),
All three mode changes are illustrated a flow chart belo'vy'.' ~ 9 J Y <
- A\‘\—"/ : “ . ) 1 ¢
' =B N

SW Reset ( { ',i"‘.'
by

HW Reset
Power On Sequence

Mode
Change

“MASCM (HS Clocking)

All three mode changes to LPM

_33/252
Version 0.3
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“ FORCE LEHD 8-bit 1922 channel source driver with TCON

Ultra Low Power Mode

FL5893

DSI-CLK+/- lanes can be driven to the Ultra Low power Mode (ULPM), when DSI-CLK lanes are entering LP-00
State Code.

The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code) =>LP-10 =>LP-00(ULPM).
This sequence is illustrated below. g i

< .
¥

ULPM LPM AN
LP-11 LP-00 L NAY
~NY)
‘ ‘.f-. J
---------- ----\ A—_“:
N { 7y A
CLK_+ \ ~ A VA
1} . .
CLK_— “ CLK + oo oo
) - ¥ f
11 ol ~ | 1o
LP-11 LP-10 LP-00 | CEKE — ~—
T T 1EREND
. Time L ,
IO
From LPM to UPLM =" A\ ¢
() =\
o 2\ (= 2)
The mode change is also illustrated below: [ 4 \ ¢ 23 '™

SW Reset
HW Reset
Power On Sequence

Mode Changg ———>

s oY

a0 " \
{4 1

{ HSCM (HS Clocking)

/

cmmmmmm———————’ \
\

)
& S

The mode change from LPM to UPLM

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 34/ 252
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“ FORCE LEHD 8-bit 1922 channel source driver with TCON

FL5893

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 Codes.

The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code) =>LP-01 =>LP-00 =>HS-0

=>HS-0/1 (HSCM).

This sequence is illustrated below.

Termination HSCM
ULPM Resistor HS-0
LP-11 is enable HS-1
SN
||
b /1
CLK_+ %
CLK_- “, / N
LP-11 LP-10 LP-00 HS-0 A4
Time BANY
{1

From LPM to HSCM

The mode change is also illustrated below:

SW Reset
HW Reset
Power On Sequence

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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‘ FORCE LEHD 8-bit 1922 channel source driver with TCON

FL5893

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.

Termination Termination
LPM Resistor _Resistor LPM L
LP-11 is enable HSCM isenable | p.11 "
(€S
CLK_+ A | ) / £\ { "
CLK_- ~ QRGN TN
% A h '," £ .
"\ / ---------------------- f CLK, - “——
| e 4 — J
LP-11 LP-01 LP-00 HS-0 HS-0 LP-11 o
Time o
Data lanes In High Speed Mode { 'L }
Data_+ I I I - :f Ar
Data_- N, St Data_+ ====-
{ €~ -
¢ > Data_ - ——
LP-11 RPN
] 1 ,
Time L .
T — d .
— / E )
Preparation from Low Power Mode to High/Speed Mode (,T%’T' = Stal “the Transmission) 5 \ , V
_ Tiex Tns-prepare | ’
cwk_+ v N\ NN N VN Y AT Y TN VN T A Y N Y T T
CLK_-
paa+ ||/ NI AT T T \F AT \STV BB paa_+ -----
Data_-
A\ % -
------------------ -l_ —= —
£ \ s
Lp-1 | LP-01 « HE-0 P\ N L Rx '$ynchron
_ SETTLE :‘- ~S A 'S Tx.Synchronized \ N
Low Power Mgde . e —~ >
Disable Rx Line Tgrmination | |£ ™ . "High Speed Mode, Enable.Rx Line Termination R
N > /‘ )
High Speed/Data ‘/' d v
Transmjésion ) i e
CLK_+ ====-
CLK_- ——
, A Data_+ ==-=-
\ Data_ - ——
\ 1 ' THSVSKIF’
The Jastload bit ——— < >
o "t _ ThsTRAL . THsexir o
. HS-0 or HS-1 R
- i Low Power Mode,
High Speed Mode, Enable Rx Line Termination Disable Rx Line Termination
High Speed Clock Burst
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 36/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

DSI-DATA Lane

Escape Mode

Data lanes (DSI-D0+/-) can be used in different Escape Modes when data lanes are in Low Power(LR) made.
These Escape Modes are used to: )
» Send “Low-Power Data Transmission” (LPDT) e.g. from the MCU to the display module /187
* Drive data lanes to “Ultra-Low Power State” (ULPS) :
* Indicate “Remote Application Reset” (RAR), which is reset the display module :
* Indicate “Tearing Effect” (TEE), which is used for a TE trigger event from the disp]’ay module to the MCU
* Indicate “Acknowledge” (ACK), which is used for a non-error event from the diéplay module to the MCU
The basic sequence of the Escape Mode is as follow . ‘ _ /
- Start: LP-11 W
* Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-Q0
» Escape Command(EC), which is coded, when one of the data lanes is_changing from low-to-high-to-low
then this changed data lane is presenting a value of the current data bit (DSI-DO+ = 1, DSI-DO- = 0) e.qg.
when DSI-DO0- is changing from low-to-high-to-low, the receiver.s.latching a data bit,.which value is logical
0. The receiver is using this low-to-high-to-low transition for its internal clock. ‘

*Aload if it is needed [ | = X0
* Exit Escape (Mark-1) LP-00 =>LP-10 =>LP-11
* End: LP-11

This basic construction is illustrated below:

7Escape  Load

Escape Mode Entry (EME) command If needed ~ Mark-1
N - A
i |
Data_+ ------- Y *'| - ':' --------- Wi Data + e====-
Data_- “‘ i
' N Data_- ——
ll 7777777 N
LP-11| | LP-10 ,~1TP-00y ViP-01| | LP-0o| LN )]} LP-00| | LP-10 LP-11
Time
General Escape Mode Sequence
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 37/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

The number of the different Escape Commands (EC) is eight. These eight different escape commands (EC) can be

divided 2 different groups: Mode or Trigger. The MCU is informing to the display module that it is controlling data
lanes (DSI-D0+/-) with the mode e.g. The MCU can inform to the display module that it can put data lanes in the low
power mode. The MCU is waiting from the display module event information, which has been set by the MCU, with
the trigger e.g. when the display module reaches a new V-synch, the display module sent to the MCU a“TE-trigger
(TEE), if the MCU has been requested it. Escape commands are defined on the next table. '

|

This basic construction is illustrated below:

Escapecommand | URTTOoRT | (vt Lomt B raneminoe)
Low-Power Data Transmission Mode 1110 QOOl_bI '

Ultra-Low Power Mode Mode 00014110 b
Undefined-1, Note Mode _ 10071111 b
Undefined-2, Note Mode ' 1101 1110 b
Remote Application Reset Trigge 1 - ‘ 0110 0010 b.
Tearing Effect Triggerry 7 -y 0101 110%'b
Acknowledge Trigger. =: 0010,0001 b
Uknown-5, Note Trigger 11010 0000

!

Note: This Escape command support has not been implemented on the display module.

Low-Power Data Transmission(LPDT) 5 -
The MCU can send data to the display'module in Low-Power Data Transmission (LPDT) mode when data lanes
are entering in Escape Mode and Low-Power Data Transmission (LPDT) command has been sent to the
display module. The display-module is also using the same séql]ence when it is sending data to the MCU.
The Low Power Data Transmission (LPDT) is using afollowing sequence:
« Start: LP-11 - [ ‘
« Escape Modef E.ritryl(EME): LP-11 =>LP-10'=>EP-00 =>LP-01 =>LP-00
* Low-Power Data Transmission (LPDT) comrﬁand in Escape Mode: 1110 0001 (First to Last bit)
* Load/(Data):"One or more bytes (8 bits)-Data lanes are in pause mode when data lanes are stopped
(Bothe‘lanes' are low) between bytes
» Mark-1:LP-00 =>LP-10 =>LP-11
* End: LP-11

This sequence is illustrated for reference purposes below:

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 38/ 252
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“ FORCE LEHD 8-bit 1922 channel source driver with TCON

FL5893

Escape Mode Entry (EME) Mark-1
A A
iy TN e i ¥
. i
. L -
[} " £/ y
'\‘ ! o
LP-11| | LP-10 | | LP-00 | | LP-01| | LP-00 LP-00| | LP-10 | | LR-1¥ ™
>—> >—> > >—> > >—> IR
i [‘A-'
~_ Escape Mode >
Entry (EME) - (o
Low Power Data Transmission (LPDT) Load (Data)¥ Mark-1 4_"' ¢
NN A A S AN
€
"l "l l.‘ l.‘ "l 2 <
Data_+ ,'. "- ,: I'- ,'. "- ,'. "- ,'"'- RN Data_+ -----
Data_- AR R
- HETIR I HEVED 7N bata_- ——
LP-11 1 1 1 0 0 0 0 1 ‘_1A_iﬂ.‘ LP-11%\ &
Ll Ll .'V .Not\ /v Ll ;—' ;
Time _ | 9 '% T l
p— — 5
| I' o ) l
Note : Load (Data) is presenting that the first bit is'logical” ¥1” in this Exsample- % =
Low-Power Data Transmission (LPDT) ../ ..
557N -' ( { “\
Load (Data) Ly
-.).\~ } ™
( "-~- _ N ) N
Load Byte n Pause, ' - " Load Byte n+1
A SN £ A NN
STy Y ’.; .*"'1 ) o=
Lo Do / N Data_+ ======
"' “I "' “I ' -': —o’-‘-._ "l ." I‘I Data_- ——
1 1 ) / 1 1
l ' I —
' &Y Time - N
~ny A v | DY ”
{ : Pause (Example)...
. ) [ { \ \
) ~c 4
A —
| |"' \
L\ !}

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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8-bit 1922 channel source driver with TCON

FL5893

Ultra-Low Power State(ULPS)

The MCU can force data lanes in Ultra-Low Power State (ULPS) mode when data lanes are entering in Escape

Mode.

The Ultra-Low Power State (ULPS) is using a following sequence:

« Start: LP-11

 Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
* Ultra-Low Power State (ULPS) command in Escape Mode: 0001 1110 (First to Last bit)

* Ultra-Low Power State (ULPS) when the MCU is keeping data lanes low

* Mark-1: LP-00 =>LP-10 =>LP-11
* End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME)

!

| LP-10 | J|fTP-11
g

J

LP-11| | LP-10 | | LP-00| _|LP-01| | LP-0Q - X
T > T > T > T
|
Escape Mode 4
Entry (EME) - Ultra-Low, _ ‘ ’ |
Ultra-Low Power-State{(ULPS) Power State’, Mark-1;
|
"""" DNV o s
Data_+ SRV Data_+ ==-=-
Data_- 1 * e ' : ' H ' Data_- ——
-------------- -d -4 -4 -4 -— e olohe ceccccce=
LP-11 [0} (0} 1 1 1 1 Q= LP-11
Time ! | |}
Ultra-Low Power State (ULPS)
| | |
| 5 o
|
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 40/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Remote Application Reset(RAP)

The MCU can inform to the display module that it should be reset in Remote Application Reset (RAR) trigger
when data lanes are entering in Escape Mode.
The Remote Application Reset (RAR) is using a following sequence:
- Start: LP-11 x
» Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00 (/0
» Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (First to Last.bit)
* Mark-1: LP-00 =>LP-10 =>LP-11 AN '
« End: LP-11 iC :

This sequence is illustrated for reference purposes below:

r
Escape Mode Entry (EME) Mark-1..." |
A SN
....... ----------q‘ '---------------
|‘ i »
'y {
. .
\ ’ .
L ,
....... o o et { AREHEHE T |
LP-11 | LP-10_ | LP-0Q _ LP-01 | LP-0Q LP-00| | LP-10 | —~LR-1%
Escape Mode ‘ V) \ ! ; | /
Entry (EME) S oy
Remote Application Reset (RAR)r. .. “ Mark-1
------- oy ) " F\ & al P
Data_+ : 4 .'"" .":' Data_t ==---
Data_- R P A Sari
- Ve I o Data_- ——
...... o f, Cioaddaadllouls LI QI
LP-11 S/ 1 0 o~0 1 0 LP-11
(£ Time -
= Remote Applit;ation Reset (RAR)
|
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Tearing Effect (TEE)
The display module can inform to the MCU when a tearing effect event (New V-synch) has been happen on the
display module by Tearing Effect (TEE).
The Tearing Effect (TEE) is using a following sequence:
* Start: LP-11
» Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00 ( S/ >
* Tearing Effect (TEE) trigger in Escape Mode: 0101 1101 (First to Last bit) I
* Mark-1: LP-00 =>LP-10 =>LP-11 SN ) '
- End: LP-11 ic ;

This sequence is illustrated for reference purposes below: | VA5 )

Escape Mode Entry (EME) Mark-1—
A S S
....... ----------q\‘ '------.--------. .
1) [
‘|‘ "' N
e i e 'alF @ ! ;
LP-11| | LP-10 | |LP-0Q | | LP-01 _ LP-00 { EP-00| | LP-10,/ “kP-1%.
‘ \ N ( { /
Escape Mode ' i R
Entry (EME) < - /
Tearing Effect Trigger (TEE) | ‘Mark-1
— S =
"""" o PR L i I
Data_+ .'"" : .":' .":' 1":' -":' Data_+ =--=-
Data - 7 A A =il
- A (R R N i Data_- ——
...... o Liaads LI La eleada LN
LP-11 0 | 1 0 1 ah : 1 0 1 LP-11
(£ Time

Tearing Effect (TEE)

Note: Tearing Effect (TEE) cannot be used in MIPI Video Mode

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 42/ 252
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Acknowledge(ACK)

The display module can inform to the MCU when an error has not recognized on it by Acknowledge (ACK).

The Acknowledge (ACK) is using a following sequence:

« Start: LP-11 3
» Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00 )

» Acknowledge (ACK) command in Escape Mode: 0010 0001 (First to Last bit) { J

* Mark-1: LP-00 =>LP-10 =>LP-11 &

- End: LP-11 "

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1—/
....... -----------‘\‘ '------.--------. .
Y e
1} ’
1) { -
. [}
[} ! \
\ i ]
....... o e aceceeees | cooooeal
LP-11| | LP-10_| _| LP-00 _| LP-01| _| LP-0Q  JP-00 | LP-10,f o\ BP-LT:
& N\ (( /
Escape Mode ' s A
Entry (EME) . = L
Acknowledge (ACK) T Mark-1
....... 05 ) S
""" "d"' Data_+
Data_+ _ o N aa
Data_- ‘ " e |
B o [ Data - ——
........... N Llocddec b Nl la LR
LP-11 4 s 0 1 0, Q™0 0 1 LP-11
(€ . Time._
- Acknowledge (ACK)
|
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

High Speed Data Transmission (HSDP)

® Entering High-Speed Data Transmission (Tsor of HSDT)
The display module is entering High-Speed Data Transmission (HSDT) when Clock lanes DSI-CLK+/- have
already been entered in the High-Speed Clock Mode (HSCM) by the MCU.
Data lanes of the display module are entering (TSOT) in the High-Speed Data Transmission (HSDT) as follows
* Start: LP-11
* HS-Request: LP-01
* HS-Settle: LP-00 => HS-0 (Rx: Lane Termination Enable)
* Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101) ,
» End: High-Speed Data Transmission (HSDT) — Ready to receive High-$’pe'ed éata Load

')
|

This same entering High-Speed Data Transmission (TSOT of HSDT) se'q'uence is illustrated below

Preparation from Low Power Mode to High Speed Mode (Tsor = Start of the Tfansmission)

Tipx THS-PREPARE
>

L

A

CLK + %
CLK_-

Data_+
Data_-

Rx Synchronized

Tx Synchronized

Low Power Mode " B % Z
Disable Rx Line Termination_| / High Speed Mode, Enable Rx Line Termination

v

Entering High-Speed Data transm?séipn_(TSOT of HSDT)
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® Leaving High-Speed Data Transmission (TSOT of HSDT)
The display module is leaving the High-Speed Data Transmission (TEOT of HSDT) when Clock lanes
DSI-CLK+/- are in the High-Speed Clock Mode (HSCM) by the MCU and this HSCM is kept until data lanes are
in LP-11 mode. "
Data lanes of the display module are leaving from the High-Speed Data Transmission (TEOT,Qf.HSDT) as
follows ’ -/

« Start: High-Speed Data Transmission (HSDT)

* Stops High-Speed Data Transmission i

* MCU changes to HS-1, if the last load bit is HS-0

* MCU changes to HS-0, if the last load bit is HS-1 | VA5 ]

* End: LP-11 (Rx: Lane Termination Disable) o

This same leaving High-Speed Data Transmission (TEOT of HSDT) sequence is illustrated below

High Speed Data R
Transmission | Teor R P ‘1 LR 1T N
LK e
Y )
| CLK T
Data_+ ==---
Data_- ——
P THS—SKIP 4§
P THS»TRAL < _7 - > TF—S-EXIT
B HS-0 or HS-1 R TSR 7
< > /Cow Rower Mode,
High Speed Mode, Enable Rx Line-Termination _ . Disable RX Line Termination _
Leaving.High-Speed data Transmission (TEOT of HSDT)
| | |
| § -
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® Burst of the High-Speed Data Transmission(HSDT)
The burst of the high-speed data transmission (HSDT) can consist of one data packet or several data packets.

These data packets can be Long (LPa) or Short (SPa) packets.
These different burst of the High-Speed Data Transmission (HSDT) cases are illustrated for reference purposes

below.

DSI-Dn+/- LP-11 LPa ﬁ LP-11

DSI-Dn+/- LP-11 SOT >< SPa >< EOT LP-11 -

:

¥

Single Packet in High Speed Data Transmission| { 1,

DSI-Dn+/- LP-11 SOT >< LPa >< SPa >< EOT LP-11
DSI-Dn+/- LP-11 SOT >< SPa >< SPa >< SPa >< SPa >< EOT

Multiple Packets in High Speed-Data Transmission

EoT : \
Packet ..
DSI-Dn+/- LP-11 SOT >< LPa >< SPa >< EOT LP-11
EoT 3 &
Packet )

DSI-Dn+/- LP-11 SOT >< SPa >< SPa

vy vy

EoT

DSI-Dn+/-

) =: Packet
LPa >< SPa >< SPa >< EOT ><
» EoT
Packet
soT >< SPa >< SPa >< SPa >< SPa >< SPa >< EOT ><

Multiple Packets in High Speed Data Transmission

DSI-Dn+/-
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Abbreviation Explanation

EOT End of the Transmission

LPa Long Packet

LP-11 Low Power Mode, Data lanes are’1’s (Stop Mode)

SPa Short Packet x
SOT Start of the Transmission

® Bus Turnaround(BTA) ,

The MCU or display module, which is controlling DSI-D0+/- Data Lanes, can start a bus‘turnaround procedure
when it wants information from a receiver, which can be the MCU or display module.~-

The MCU or display module are using the same sequence when this bus tumarouﬁd_ procedure is used. This
sequence is described for reference purposes, when the MCU wants to do the ;bus turnaround procedure to the
display module, as follow. )

« Start (MCU):LP-11

* Turnaround Request (MCU): LP-11 _ LP-10 _ LP-00 _ LP-10,_ LP 00

» The MCU wait until the display module is starting to control DSI DO+/- data lanes and the MCU stop to
control DSI-DO+/- data lanes (=High-2) a

* The display module changes to the stop mode: LP OO LP.lO LP-11 |

The same bus turnaround .procedure (From the MCU-to'the display module) is illustrated below.

Bus Turnazc\)und (BT,'A)

. The,MCU waits until the !
MCU Controls Data Lanes W=, __ display module starts to Display Module Controls
cpntrol data [anes Data Lanes
AL (its output drivers) when . YN
the MCU can put output”( .. n
drivers in the High-Z | |
Turnaround Request (TAR) ) mode. J LP-Requests
N A : A
Data_+ \ / Data_+ ======
- .,
Data_- \ !
' * Data_- ——
L)
L] "
LP-11 LP‘—1'O LP:00 LP-01 LR-00 , LP-00 LP-00 LP-10 LP-11
- Time

Bus Turnaround Procedure

MCU._ and. the display module terms are switched on above figure, if the Bus Turnaround (BTA) is from the
display. medule‘to the MCU.
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5.2.4.3 DCS Packet Level Communication

Short Packet (SPA) and Long Packet (LPA) Structure

Short Packet (SPa) and Long Packet (LPa) are always used when data transmission is done in Low Power
Data Transmission (LPDT) or High-Speed Data Transmission (HSDT) modes. ‘

The lengths of the packets are
» Short Packet (SPa): 4 bytes
* Long Packet (LPa): From 6 to 65,541 bytes

The type (SPa or LPa) of the packet can be recognized from their package headers (PH).

Short Packet (Spa) Structure:

Facket Header
A

{FH)

LF-11 Low Power-Slop State
SoT 51an of ransmission
Ol:Data Identification (2 bit)

( Packet Data

A

SData 0 and Data 1 Packel Data (5+8 o)
ECC Error Correction Code (8 bil)
EoT End of Transmizssion

LP-11 | SOT DI Data1 ECC

EoT LP-11

Time

Long Packet (Spa)-Structure:

Packet-Header (PH)

D Fackel Dala
D Dizplay Command Set (DCS)

( "\LP-11:Low-Power-Stop State
SoT:Start of transmission
LP-11 SOoT DI Word Count (WC) ECC Ijl:Dat‘a Identification (8 bit)
Data 0 and Data 1:Packet Data (8+8 bit)
7 /<ECG:Error Correction Code (8 bit)

Peininliaintabnialnint — = — — A — — — — — — = —.——— " EoT:End of Transmission

/

t [‘ Datal Data WC-2 | Data WC-1 | Checksum(CS)

\ r

%, - )

// v D Packet Data'. | |

\ EoT LP-11 ' p— =

\ - | I Display.Command Set (DCS)

~ —P»| ¢ -
Note; . -2

-

Short Racket(SPa) Structure and Long Packet (LPa) Structure are presenting a single packet sending (= Includes LP-11, SoT

and EoT for each packet sendings).

/ The other possibility is that there is not needed SoT, EoT and LP-11 between packets if packets have sent in multiple packet

| format e.g:

* LP-11-=3S0T =>SPa =>LPa =>SPa =>SPa =>EoT =>LP-11

*LP-11.=>SoT =>SPa =>SPa =>SPa =>EoT =>LP-11
* LP-11 =>SoT =>LPa =>LPa =>LPa =>EoT =>LP-11

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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® Display Command Set (DCS)

Display Command Set (DCS) is used from the MCU to the display module. This Display Command Set (DCS)
is always defined on the Data O of the Packet Data (PD), which is included in Short Packet (SPa) and Long
packet (LPa).

.

® Data Identification(DI) {0
Data Identification (DI) is a part of Packet Header (PH) and it consists of 2 parts: |

« Virtual Channel (VC), 2 bits, DI[7...6]

 Data Type (DT), 6 bits, DI[5...0]

The Data Identification (DI) structure is illustrated on a table below. , ' J
Data Identification (DI)
Virtual Channel (VC) Data Type (DT)
Bit7 | Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit O

Data Identification (DI) Structure_

DI WC (LSB) WC (MSB) ECC
29 hex 01 hex 00 hex 06 hex

1|0(1]0 1({0(0|0[0O|OfO ofojojojo

B(B|B|B B(B(B|B
213|4(5 2|3|4(5

o
o
o

= @
o W
T wnI~NT o
— @
o W

o wnI~N W o

o

W o mw -
o n I~ W o
T w»mro w| o
W wnwrro w| o

\AEFREEREIE

Time

Data Identificatien (DH-on the Packet Header(PH)

® Virtual Channel (VC)
Virtual Channel (VC) is a partiof-Data Identification (DI[7..V.6]7) structure and it is used to address where a packet
is wanted to send from the HOST:.The'FL11280 supports-Virtual Channel only when VC = 00.

e Data Type(DT) .~ - -
Data Type (DT) is a'part of Data Identification (DI[5..70]) structure and it is used to define a type of the used
data on a packet.. ‘

Bits of the Data Type (DT) are illustrated for reference purposes below.
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Packet Header (PH)
A

DI

WC (LSB) WC (MSB) ECC

29 hex

01 hex 00 hex 06 hex

o

o

o|ojofo|o o|ofojo|o 0o|0|0f0

o
=
=

= @

B(B|B|B B(B(B|B
213]4]|5 2|3]4]|5

= @
o W
= @
o W

[@ » o o]~

o' NI« ENRv] Ne)

o wnmro @~
O wnwro @ o
o NI« ENRvv] Ne)
o wnwro @ o

o Z~N W] o

-
3
o
\ ACREREIE

Data Type (DT) on the Packet Header (PH)

This Data Type (DT) also defines what the used packet is: Short Packet (SPa) or Long Packet (LPa). Data

Types (DT) are different from the MCU to the display module (or other dewces) and vice versa.

These Data Type (DT) are defined on tables below.

Data Type Data Type Description Packet
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! = (i Short
31h 11 0001 Sync Event, H Sync End. Short
08h 00 1000 End of Transmission (EoT). packet. Short
02h 00 0010 Color Mode (CM) ©ff Command. Short
12h 01 0010 Color Mode (EM) On)\Command. \ Short
22h 10 0010 Shut Down Peripheral Command. Short
32h 11 0010 | Turn On Pefipheral Command. * Short
03h 00 0011 Generic Shert WRITE, no parameters_ Short
23h 10 0011 Generic Shert WRITE, 2 parameters. Short
14h 01 0100 Generic READ, 1 parameter. Short
24h 10 0100 Generic READ, 2 parameters: Short
05h 00 0101 DCS WRITE, no parameter. Short
15h 01.0101 DCS WRITE, 1 parameter. Short
06h 000110 /| DCS READ, no parameter. Short
37h 111 0111 Set Maximum Return Packet Size. Short
09h 001001 | Null Packet, no data. Long
19h 0211001 Blanking Packet, no data. Long
29h- 10 1001 Generic Long Write. (LP only) Long

'QEh © 001110 Packed Pixel Stream, 16-bit RGB,5-6-5 Format. Long
2Eh.. 10 1110 Loosely Packed Pixel Stream,18-bit RGB,6-6-6 Format Long
38Eh 11 1110 Packed Pixel Stream,24-bit RGB,8-8-8 Format. Long
X0h and xFh, xx 0000 Do not use
unspecified xx 1111 All unspecified codes are reserved
Data Type (DT) from MCU to the Display Module (or Other Devices)
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From the Display Module (or Other Devices) to the MCU
Hex E S 2 ? E’ g Description Packet | Abbreviation
02h |0|0|0|0]|1]|0 | Acknowledge with Error Report Short AWER
1Ah | 0|1 |2]|0]| 1] 0| Generic Read Long Response Short GENRR-L™..
21h |1 /0[O0 |0 |0 | 1| DCSRead Short Response, 1 byte returned Short DCSRRl_'S
22h |10 [0 |0 | 1|0 | DCSRead Short Response, 2 byte returned Short [--DCSRR2_S

Data Type (DT) from the Display Module (or Other Devices) to the MCU. "

The receiver will ignore other Data Type (DT) if they are not defined on tables: “Data_Tybe (DT) from the MCU
to the Display Module (or Other Devices)” or “ Data Type (DT) from the Display Module (or Other Devices) to
the MCU”.

® Generic Write, 2 Parameter (GENW2-S), Data Type = 10-0011(23h) sy
“Generic Write, 2 Parameter” (GENW2-S) is always using a'Shért Packet (SPa), what-is-defined,on Data Type

- - i1

(DT, 10 0011b), from the MCU to the display module. |

® Generic Write Long (GENW-L) , Data Type.=.10.1001 (29h)
“Generic Write Long” (GENW-L) is always using a Long Packet (LPa),l what is defined on Data Type (DT,
101001b), from the MCU to the display module. :

® Generic Read , 1 Parameter (GENR1-S), Data Type = 01.0100 (14h)

“Generic Read, 1 Parameter (GENR1-S) is‘always using a Short Packet (SPa), what is defined on Data Type
(DT,01 0100b), from the MCU to the display module. —

The MCU has to define to the display module, what is the maximum size of the return packet. Acommand, what
is used for this purpose, is*“Set' Maximum Return Packet'Size” (SMRPS-S), which Data Type (DT) is 11 0111b
and which is using Shert Packet’(SPa) before the MCU| can send “Display Command Set (DCS) Read, No

Parameter” to the display medule. -

e Display Gommand Set (DCS) Write, No Parameter (DCSWN-S) , Data Type = 00 0101 (05h)
“Display Command Set (DCS) Write, No Parameter” is always using a Short Packet (SPa), what is defined on
Data Type (DT, 00 0101b), from the MCU to the display module.

° Displa; Command Set (DCS) Write, 1 Parameter (DCSW1-S) , Data Type = 01 0101 (15h)
“Display Command Set (DCS) Write, 1 Parameter” (DCSW1-S) is always using a Short Packet (SPa), what is
defined on Data Type (DT, 01 0101b), from the MCU to the display module.

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 51/ 252
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® Display Command Set (DCS) Read, No Parameter (DCSRN-S), Data Type = 00 0110 (06h)

“Display Command Set (DCS) Read, No Parameter” (DCSRN-S) is always using a Short Packet (SPa), what is
defined on Data Type (DT, 00 0110b), from the MCU to the display module.

The MCU has to define to the display module, what is the maximum size of the return packet. A command, what
is used for this purpose, is “Set Maximum Return Packet Size” (SMRPS-S), which Data Type (DT) is.11.0111b
and which is using Short Packet (SPa) before the MCU can send “Display Command Set (DCS), R’ead, No

Parameter” to the display module.

® Null Packet, No Data (NP-L), Data Type = 00 1001 (09h)

“Null Packet, No Data” (NP-L) is always using a Long Packet (LPa), what is defmed on Data Type (DT,
001001b),from the MCU to the display module. The purpose of this command-is keep[ng, data lanes in the high
speed mode (HSDT), if it is needed. The display module is ignored Packet Dat? (PD) What the MCU is sending.

® End of Transmission Packet (EoTP), Data Type = 00 1000 (08h) ‘

“End of Transmission Packet” (EoTP) is always using a Short Packet (SPa) what is defined on Data Type (DT,
001000b), from the MCU to the display module. The purpose of th|s command is terminated the high speed
mode (HPDT) properly when there is added this extra packet after the last payload packet before “End of
Transmission” (EoT), which is an interface level functlonalliy - LN

The MCU can decide if it want to use the “End of Transm|SS|on Packet” (EoTP) or-not. The ST7701S has the
capability to support both: i.e. If MCU applies the EoTP, it sﬁall report the “DSI Prr‘otoé:ol Violation” error when
the EoTP is not detected in the high speed (HS). This error reporting can be enable/disable by bit
DIS_EoTP_HS of command B100h (page 0). : \, : :

The display module is or isn’t receiving “End_‘of Transmission Packet” (EoTP) from the MCU during the Low
Power Data Transmission (LPDT) mode before “Marked-1" (=leaving-Eseape mode) what ends the Low Power
Data Transmission (LPDT) mode. - . ’ ) -

The display module is not allowed to'send “End of Transmission Packet’ (EoTP) to MCU during the Low Power

Data Transmission (LPDT) moede. o ——

The summary of the receiving and/transmitting EOTP. i-s listed below.
Display Module (DM) in Display Module (DM) in

Direction High Speed Data Transmission (HPDT) | Low Power Data Transmission (LPDT)
MCU=>Display Driver With or Without EoTP.is*Supported With or Without EoTP is Supported
. e a3 HS Mode is not available EoTP can not be sent by the Display
Display DriversQi 3y (EoTP is not available) Driver

Receiving and Transmitting EoTP during LPDT
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Some use case of the “End of Transmission Packet” (EoTP) are illustrated only for reference purpose below.

Send Packets
A

SPa,
LPa >< EoTP >(< EOT LP-11

Send Packets

( - )
DSI-Dn+/-  LP-11 soT sp SPa SFE, EOT
“on+/- - | a EoTP /i

End of Transmission Packet (EoTP)-Example | | : ‘

DSI-Dn+/- LP-11

® Sync Event (H Start, H End, V Start, V End), Data Type = xx 0001 (x1h)

Sync Events are Short packets and, therefore, can time—accurate!y }epresent events like the start and end of
sync pulses. As “start” and “end” are separate and distinct events; the length of sync pulses;-as vx;ell as position
relative to active pixel data, e.g. front and back porch display. timing, may be ac‘c,uvrately _éonveyed to the
peripheral. The Sync Events are defined as follows: I

+ Data Type = 00 0001 (01h) V Sync Start * Data Typé= 01 0001 (11h) V Syrnc End

+ Data Type = 10 0001 (21h) H Sync Start +Data Type = 11 0001 (81h) H Syﬁc End

In order to represent timing information as accurately as possible a V éyhc Stért event represents the start of
the VSA and also implies an H Sync Start event for the first linejof-the/VSA. Similarly, a V Sync End event
implies an H Sync Start event for the last line 6f the VSA. <

Sync events should occur in pairs, Sync Start.and Sync End, if accurate 1054 pulse-length information needs to
be conveyed. Alternatively, if only a single point (event) in time-is ~required, a single sync event (normally, Sync
Start) may be transmitted to theperipheral. Sync events rhai/ﬁe concatenated with blanking packets to convey
inter-line timing accurately .and avoid‘'the overhead of switching between LPS and HS for every event. Note
there is a power penalty.for keeping the data line Iin-HS mode, however. Display modules that do not need
traditional sync/bla‘nking‘/pixel timing should tra_msrlnit p'ixe‘l data in a high-speed burst then put the bus in Low
Power Mode, for rédILJced, power consumption. The recommended burst size is a scan line of pixels, which may

be temporarily stored in"a line buffer on the display‘module.

® Color Mode On Command, and, Data Type = 01 0010 (12h)
Color.Mode On is a Short packet command that switches a Video Mode display module 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 display module from 8-colors mode to
normal display operation.
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® 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 display

module 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 display

module for normal display operation.

® Blanking Packet (Long), Data Type = 01 1001 (19h) ‘ =

A Blanking packet is used to convey blanking timing information in a LongApa,cket. Normally, the packet
represents a period between active scan lines of a Video Mode display,. where iraditional display timing is
provided from the host processor to the display module. The blanking périod may have Sync Event packets
interspersed between blanking segments. Like all packets, the Blanking packet contents shall be an integer
number of bytes. Blanking packets may contain arbitrary data as-payload. The Blanking packet eonsists of the

DI byte, a two-byte WC, an ECC byte, a payload of length WC bytes, /and a two-byte hecksum.

- - 4

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

€— 1 byte —»€— 1 byte —p
LSB MSH LSB MSB]
0 4 5 710/ 2 3 7
R RIG GiG G|B B
0 410 2:3 5|0 4
€ 5bits Pl 6 bits Pl 5bits P
< Pixel 1 » -
é 5 bits Gb:its 5 bits 5 bits 6b‘its 5 bits
< |§ i = :
T ol = m
32l word L] L Checksum
S| Count le) : i
z |5 i . E
3 € Pixel 1P [€—Pixel 1
- [
PLEE
(—: Packet Header ——Jpl———— Variable Size Payload ;;acker Foote&
Time ———»
- 16-bit per Pixel-RGB Color Format, Long packet
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Packed Pixel Stream 16-Bit Format is a Long packet used to transmit image data formatted as 16-bit pixels to a
Video Mode display module. The packet consists of the DI byte, a two-byte WC, an ECC byte, a payload of
length WC bytes and a two-byte checksum. 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 sen} first,
the MSB last.

With this format, pixel boundaries align with byte boundaries every two bytes. The total line widlthv(displayed
plus non-displayed pixels) should be a multiple of two bytes.

Normally, the display module has no frame buffer of its own, so all image data shall be_supplied by the host

processor at a sufficiently high rate to avoid flicker or other visible artifacts.

® Packed Pixel Stream, 18-bit Format, Long packet, Data type = 01 1110 (1;Eh) o
l€— 1 byte —€— 1 byte —» |
[0]

MSB|LSB MSH
5 6 710 3 4 710 1
R R|G GG G|B B: BB
0 5|0 1:2 5|0 3i145
& 6 bits P 6 bits P 6 bits P
¢ Pixel 1 ' o - -
= |
,"" - - 4
§ 6 bits Gb'ns 6 bits | 6 bits Gl;lls 6 bits | 5 bits Gbllls 6 bits | 6 bits Gbllls 6 bits
\zl g H H H H
B Ol = Word m
290 Q
% 8|3 Count O
= |2 i i i i
o3 [€—Pixel 1—P1€—Pixel 2— € Pixel 3—P€—Pixel 4—P>|
| | | | | | L 1
‘Datalg [
Variable Size Paload(First Four Pixels Packed in Nine Bytes)
l€—— Packet Header >

Time —»7
I a—

1 1 1
' ' '

6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits
H H H H

Checksum

€ Pixel n-3 P14 Pixel n-2 P4 Pixel n-1 P €—Pixel n—p»
| | | | | | | |
Variable Size Paload(First Four Pixels Packed in Nine Bytes)

g > ker Foot
Tlme > gac er Foo e&

18-bit per Pixel-RGB_Color Format, Long pack

Packed Pixel Stréam 18-Bit Format (Packed) is a Long packet. It is used to transmit RGB image data formatted
as pixels t&a Video Mode display module that displays 18-bit pixels The packet consists of the DI byte, a
two-byte WC, an ECC byte, a payload of length WC bytes and a two-byte Checksum. Pixel format is red (6 bits),
green (6 bits) and blue (6 bits), in that order. Within a color component, the LSB is sent first, the MSB last.

Note that pixel boundaries only align with byte boundaries every four pixels (nine bytes). Preferably, display

modules employing this format have a horizontal extent (width in pixels) evenly divisible by four, so no partial
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bytes remain at the end of the display line data. If the active (displayed) horizontal width is not a multiple of four

pixels, the transmitter shall send additional fill pixels at the end of the display line to make the transmitted width

a multiple of four pixels. The receiving peripheral shall not display the fill pixels when refreshing the display

device

® Pixel Stream, 18-bit Format in Three Bytes, Long packet, Data Type = 101110 (2Eh)

l@—— Packet Header —ppleg¢

<« 1 byte | € 1 byte »| <« 1 byte
LSB LSB LSB
01 2 7101 2 7101 2 7
R Rl |G G| |B B
0 5( |0 5] (O 5
€ 6 bits P{ | 6 bits P»| |« 6 bits P
€ Pixel 1 » . =
o '
— § 6 bits 6 bits 6 bits 6 bits 6 bits 6 bits 6 bits 6 bits 6 bits
Ol = m
@ S| o Word o
o x| = Count 0O
m )
2 |3
o Pixel 1 Pixel 2, Pixel 3
S hEm i i
< Data IQ'
Variable Size Paload(First Four Pixels Packed in Nine Bytes)

>>.

Time 3
6 bits 6 bits 6 bits 6 bits 6 bits 6 bits | 6 bits 6 bits 6 bits
__________ Checksum
Pixel n-2 —)1— Pixel n-1+—p» Pixel n
11 ] ] ] ]
Variable Size Paload(First Four Pixels Packed in Nine Bytes)
> acker Footer
Time > >

{ 18-bit per Pixel (Looserly Packeﬁ)-RGB Color Format, Long pack

In the 18-bit Pixel Loosely Packed format, each.R,/G, or B color component is six bits but is shifted to the upper

bits of the_hyte, 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. As a result, each pixel requires three bytes as it is transmitted across the

Link: This requires more bandwidth than the “packed” format, but requires less shifting and multiplexing logic in

thepacking and unpacking functions on each end of the Link.

This*format is used to transmit RGB image data formatted as pixels to a Video Mode display module that

displays 18-bit pixels. The packet consists of the DI byte, a two-byte WC, an ECC byte, a payload of length WC
bytes and a two-byte Checksum. The pixel format is red (6 bits), green (6 bits) and blue (6 bits) in that order.
Within a color component, the LSB is sent first, the MSB last.
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With this format, pixel boundaries align with byte boundaries every three bytes. The total line width (displayed
plus non-displayed pixels) should be a multiple of three bytes.

® Packed Pixel Stream, 24-bit Format, Long packet, Data Type = 11 1110 (3Eh)

Packed Pixel Stream 24-Bit Format is a Long packet. It is used to transmit image data formatted as-24-bit Qixels
to a Video Mode display module. The packet consists of the DI byte, a two-byte WC, an ECC byte, a‘payload of
length WC bytes and a two-byte Checksum. The pixel format is red (8 bits), green (8 bits) and blule (S bits), in
that order. Each color component occupies one byte in the pixel stream; no components aré split across byte
boundaries. Within a color component, the LSB is sent first, the MSB last. : .

With this format, pixel boundaries align with byte boundaries every three bytes. The totaJl line*width (displayed
plus non-displayed pixels) should be a multiple of three bytes. 5

<€ 1 byte >« 1 byte >« 1 byte P )

LSB MsB[LSB MSB| LSB MSH
0 710 710 7
R R|G G|B B
0 710 7(0 7

& 6bits Pl 6bits Pl 6 bits P
———F— Pixel Ll —|—p ‘

8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits

Word
Count

(ya0)edAL
elreq
[auuey)d [enuia
203

€—Pixel 1— P €—Pixel 2—P1€—Pixel 3—P{€—Pixel 4~
| | | | | | | |
< Data Ig ] , ]

Variable Size Paload(First Four Pixels Packed in Nine Bytes)

l—— Packet Header >l —

Time - |

8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits | 8 bits

Checksum

<« Pixel n-3 D[ Pixel n-2 P{€€ Pixel n-1 Pi€—Pixel n—P
1 1 1 1 1 1 1 1

Variable Size Paload(First Four Pixels Packed in Nine Bytes)

; ‘ TI me >’ Eacker Foote;

24-bit per Pixel -RGB Color Format, Long packet
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Packet From the Display Module To the MCU

® Used Packet Types

The display module is always using Short Packet (SPa) or Long Packet (LPa), when it is returning-information
to the MCU after the MCU has requested information from the Display Module. This information can-be-a .
response of the Display Command Set (DCS) Read, No Parameter”, (DCSRN-S)) or an Acknowlédge with
Error Report .The used packet type is defined on Data Type (DT). ‘

A number of the return bytes are more than the maximum size of the Packet Data (PD) oanc')ng Packet (LPa) or
Short Packet (SPa) when the display module is sending return bytes in several packets until'all return bytes
have been sent from the display module to the MCU. o

Itis not possible that the display module is sending return bytes in several packets evgh if the maximum size of
the Packet Data (PD) could be sent on a packet. C )y

Both cases are illustrated for reference purposes below. :

Return Bytes
A f

LP-11 LPa

Return Bytes-

Return'Bytes on Signal PacKet -

From the Display Module (or Other Devices) to the MCU
B|B|B|B|B|B _— .

Hex 5(al3l2]1V0 Descr|p_t|on Packet | Abbreviation

o2h |olololo|1to Acknowledge with Elrrlor Report Short AWER

1ah (0|1 ]1|0(1|0 Generic ReadLong-Response Short GENRR-L

21h | 110 Lolo tola1 DCS Read Short Response, 1 byte returned Short DCSRR1_S

22h | 1| 04.0 0 1 0 DCS Read Short Response, 2 byte returned Short DCSRR2_S
Data Type for Display Module-sourced Packets
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The display module is return 2 packets (1st packet: Data, 2nd packet Acknowledge with Error Report) to the
MCU when the display module has received a read command. See section “Display Command Set (DCS)
Read, No Parameter (DCSRN-S)” where has been detected and corrected a single bit error by the EEC (See
bit 8 on Table” Acknowledge with Error Report (AWER) for Short Packet (SPa) Response”). This return.packets

are illustrated for reference purpose below.

Return Bytes

1% Spa,Data

Exception When Return Bytes on Several Packet \ )}

AwER=Acknowledge with Error Report

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

“Acknowledge with Error Report” (AWER) is always using a Short.Packet (SPa), what is defined on Data Type
(DT,00 0010b), from the display module to the MCU. -\ N

The Packet Data (PD) can include bits, which are defining -the curr‘ént error, when a édrre_éponding bit is set to

‘1’,as they are defined on the following table.

Bit | Description

SoT Error

SoT Sync Error~—,

EoT Sync Error .

Escape Mode Entry Command Error(™ ™ |
Low-Powef. Transmit Sync Error

Any Protocel Timer Time-Qut™
False-Control Error

Contention is Detected on the Display Module
ECC Error, single-bit (detected and corrected)
ECC Error, multi-bit(deteeted, not corrected)

1| Checksum Error (Long'packet only)

DSI Data Type*(DT) Not Recognized

DSI Virtual Channel.(VC) ID Invalid

Invalid Transmission Length

Reserved, Set to ‘0’ internally

DSl Protocol Violation

Oloj~N|o|oa|d|lw|[N|iF|lo

=Y
o

[Uny
u

(=Y
N

=
w

[EEN
D

=
(€3]

Acknowledge with Error Report (AWER) for Response
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These errors are only included on the last packet, which has been received from the MCU to the display module
before Bus Turnaround (BTA).
It is possible that the display module receivers several packets, which include error, from the MPU before the

MPU performs the Bus Turnaround (BTA).Some examples are illustrated below for reference purpoese:

f
Packets from the MCU

. |

Includes an error
Packets fr% the MCU > =

DSI-Dn+/- >< soT >Q SPa >< SPa >< SPa §< EOT

Includes an error . |

BTA

Error Packet
|

Therefore, there is needed a method to check if there has been‘errors on the previoug'packets. These errors of
the previous packets can check “Read Display Signal Mode-(0Eh)” and “Read Number, of.the Errors on DSI
(05h)’commands. ) =

The bit DO of the “Read Display Signal Mode (OEh)” command has been set to {1if a received packet includes
an error. E

The number of the packets, which are including an/ECC or CRC efror,’ are calculated on the RDNUMED
register, which can read “Read Number of the ‘Errors on DSI (05h)” command. This command also sets the
RDNUMED register to 00h as well-as'set the bit DO of the ‘Read bisp‘léy Signal Mode (0OEh)” command to ‘0’
after the MCU has read the RDNUMED:-register from the di_splay rﬁodule.

® Generic Read Long'Response{(GENRR-L), Data‘Type.= 01 1010(1Ah)

“Generic Read Long Response”(GENRR-L) is always-using a Long Packet (LPa), what is defined on Data
Type (DT, 01 1010b),from the display module to the MCU‘. “Generic Read Long Response” (GENRR-L) is used
when the display rﬁodule.vs}ants to response ‘a Generic Read command, which the MCU has sent to the display
module. =

e DCS'Read 'Short Response, 1 Byte Returned (DCSRR1-S), Data Type = 10 0001(21h)
“DCS;Read.Short Response, 1 Byte Returned” (DCSRR1-S) is always using a Short Packet (SPa), what is
defined.on Data Type (DT, 10 0001b), from the display module to the MCU. “DCS Read Short Response, 1
Byte'Returned” (DCSRR1-S) is used when the display module wants to response a DCS Read command,
which the MCU has sent to the display module.

® DCS Read Short Response, 2 Bytes Returned (DCSRR2-S), Data Type = 10 0010(22h)
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

“DCS Read Short Response, 2 Bytes Returned” (DCSRR2-S) is always using a Short Packet (SPa), what is
defined on Data Type (DT, 10 0010b), from the display module to the MCU. “DCS Read Short Response, 2
Bytes Returned” (DCSRR2-S) is used when the display module wants to response a DCS Read command,

which the MCU has sent to the display module.
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FL5893

5.3 Panel Application
5.3.1 Single Gate Panel Configuration
Sub-pixel Direction

Gate Driver Mode = Single Gate Sub-pixel Arrangement

(Reg.)

(1) Normal Arrangem:ent‘_i‘\_ﬁ

STRIPE_EN=H, SG_TYPE[1:0]=LH Stripe Y 4
LTPS_EN=L, H_INV=L, DZS[1 :0]=LL (2) Zig-Zag Arrangemment
(1). Normal Arrangement ’ _"\\\_\)‘/
R_ZIGZAG=L, R_Z_TYPE=X ,_"[:-:."f"‘n:.‘_"’/
B TTTREN T >N
G2 7
IERRER IRERERE
G3 R 2% X o
EEERRER TN
G4 s . Y 1S
EEERER Di&itiii

so s SO SO SO
SOILl SO[2] SO[3] SO[4] SOl sofel .;> S 1915] [191 mg 8] [1910] [1020] [1921]

(2). Zig-Zag Arrangement i («’* ) )

R_ZIGZAG=H, R_Z_TYPE=H (Type ) NN/
. & n#iun:n

- B e { -y
Lo\ i

" ERAEEREN SwEREBREEE
G3 ‘ | | \// I*-:f_;-v/ | / \:;-, | | | | | | |
BEEERER ) EERBRRERRE

r By R
4 x 7 e N | | | | | | |

\ ,'
ntyﬂnrmy HEFRER
s
SO SO SO SO SO SO

SOH‘ S?[Z] j30[3] SOM] SOs] soe] SOl [1916] [1917] [1918] [1919] [1920] [1921]

{ (\ ’ \ 3 Type |

R_zuc;};xc;:ﬁm_/2 TYPE=L (Type II)
e VS
S
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" HREBEREE EERRERE
" BEREERBER EEERERE
" HRERREDEE TR
" BERERREER EEERERN

) o 4
SO X SC(\ SO SO
[1916] [1917}, [1913]:[,1 19] [1920] [1921]

Type Il l I s
( (J\ ‘~.\/

SO[1] SO[2] SO[3] SO[4] SO[5] SO[6]SO[]

5.3.2 Dual Gate Panel Configuration

Gate Driver Mode = Dual Gate Sub-pixel Direction Sub-pixel Arrangement
r 4 5 N
(Reg.) S Y @ Normal Arra(lgement I
STRIPE_EN=H, SG_TYPE[1:0]=HL Stripe N
LTPS_EN=L, (€ (2) Zig- qu—ALrangement
(1). Normal Arrangement : ( ) X \ ' ) .
) N . N \\"‘\
< | ( l) e

N S
R_ZIGZAG=L, R_Z_TYPE=X, R_H_INV=L, R_DZS[1:0]=LL “-J-;"-‘

—_/

—=

“ EEREREREREEE) RANAMEREREEE

T
 RARREEREEE u/ T LR LR

G4

\%

G5
SO[1] SO[2] SOI[3] SO[4] \. 5] / 50{51 < 51'3161? )50[1916] SO[1917] SO[1918] SO[1919] S0O[1920]
(2). Zig-Zag Arrangement ) - _;_. \“/
N \/ _\/4
R_ZIGZAG=H, R_Z_TYPE=H, Fy—| INV—H,R/ DZzS[1:0]=HH (Pahel 1-Typel)
4 L@, N

" miuﬁi’u/iﬁ s U] BB
G2 = p "‘/ '- ( )

J § S

G3

EE
E'
==
=

BE
T \ senmmERREE

so[1] S0[2] iﬁﬁ )_ SQ[4 SO[5] S SO[1915] SO[1916] SO[1917] S0O[1918] SO[1919] SO[1920]  SO[1921]
X (J Panell Type |

G4

R_ZIGZAG: (H"R 2 TYPE= L, R_H_INV=H, R_DZS[1:0]=HH (Panel 1 — Type I)
|

CpamshemsEEen  mommEmmnEEEE

. NEREENEEREEE  BEREENEEREER

N
G4 o

H

-

SO[1] S0[2] SO[3] SO[4] sol[s] Eel3) SO[1915] S0[1916] S0[1917] S0[1918] SO[1919] SO[1920]  SO[1921]
Panel 1 — Type Il
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R_ZIGZAG=H, R_Z_TYPE=H, R_H_INV=H, R_DZS[1:0]=LH (Panel 2 — Type I)

T T LY [ETTETTATE
G NERRERERREEN  NERRERERREEN..
TOUEITHERIIHE  ERRRRRERAE
LT T T YT TENTIT
G4 £ ‘..u i (-|!}
sof] sO[2] SO[3] SO[4] SO[s] sol6] SO[1915] ~ SO[1916]  SO[1917] SO[1918]  SO[1919] g sofmzo "\ 'SQ[1921]  sSO[1922]
Panel 2 — Type | . {\ N\ \)
R_ZIGZAG=H, R_Z TYPE=L, R_H_INV=H, R_DZS[1:0]=LH (Panel 2 — Type II) '. \ _/
G1 >
B T LT EY T DT
G2
G3
CLORRNERREREEE DRRAANRRRNNN
G4 L ' &
SO[1] SO[2] SO[3] SO[4] SO[5] so[6] SO[1915] ~ SO[1916] 4 50[191-7\] "\ S0[1918] S0[1919] S0[1920] S0[1921] S0[1922]
Panel 2 — Type Il AOND .
gy \ "\. ~ » \\ ;,
R_ZIGZAG=H, R_Z TYPE=H, R_H_INV=H, R_DZS[1:0]=HL (Panel 3—0T§pe .Iﬂ __\.\j \

Gl

G2
G3

G4

Ioo

T

"

e

o

L

e

0

'’

F 5

It

i

T

T

L bl
LLLE

N/

Vit

T

N

s0o[1]

s0[2]

s0[3]

s0[4]

s0[5]

L
n

s0[6] so[7] N\

Panel 3

N\

\)

ype |

1

Ly

([

SO[1915]  SO[1916] 36(19171 so[,l ] SO[1919] SO[1920] SO[1921] SO[1922]

\ N

R ZIGZAG=H, R Z TYPE=L, R H_INV=H, R D E‘[J:M(Panels Typen)*’

REICITL I YN T &5 LU TR TR
| wﬁﬂmﬁ@@ff TR

Panel 3—Type Il

/ O )

lf o

5.3.3 Triple Gate Panel- co figuration .'l

Gate Driver Mode = Dual Gate Sub-pixel Direction Sub-pixel Arrangement
(Reg ) (1) Normal Arrangement
STRIPE,EN L SG_TYPE[1:0]=HH Lateral :
(TPS_EN=L, DZS[1 :0J=LL (2) Zig-Zag Arrangement

). Norqu/Arrange'rh’ent
£
R_ZIG‘ZA__G»:/-L, R_Z_TYPE=X, R_H_INV=H or L (L for Inversion type=+ + +, - - -)
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S TITIL T}
“ RRRRRN BREERE
 EEEERD BIRRREA
“ ERRERD T
* ERRRRD T
SN TTILL nEsRNg
— ,@$WMﬁ$mm
1] TR
“H N T Onr
“nn ITIILL
“pRnnEAl’ ANRRANE
“aRnnfdd © BRRERED
“EanAREE ) mmmEREE

SO SO SO SO SO SO
[1915] [1916] [1917] [1918] [1919] [1920]1921]
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HEFRERE TR
“"EEERERE FEERERED
MEFEERE TR S
-.‘.";".7 ’ ,""{:. )
“"BERERERE BERRERD
NN EFEEE TV ST
i Dl
~ £ 1"' )
NN RN HENAHNE
ol i i B
Y s
( (.".\\" .:"\_T.-‘
SO[1] SO[2] SO[3] SO[4] SO[5] SO[6] o) s‘o.f “SO¥ SO SO SO SO
[1915]{T9%6] 14.917] [1918] [1919] [1920]1921]
Type lI SN X
R T \\ &
[~ AN
5.3.4 LTPS GIP 2 MUX Panel Configuration = ‘,. (.,_7_" ,| ‘ -—-\-..“--,‘
o NS A\ 2)
LTPS GIP Panel Mode = 2 Mux Sub-pixel Direction Sub-pixel Arrangement
(Reg.) ,_"-;"“‘-‘/ = (i;L)(N(;bn"]aI.:d;r/rangement
STRIPE_EN=H, SG_TYPE[1:0]=HL . "Stripe 72 N
LTPS_EN=H, DZS[1 :0]=LL SN ( (2),£19-Zag Arrangement
— N P o
(1). Normal Arrangement Y.:‘_____-_»},/ A <

R_ZIGZAG=L, R_Z_TYPE=X, R_LTPS_SW=L, Fi'ﬁ_'(w’v“:’l_

m ol

"2
B

() )

.";, |‘ \ f
EERREREEENRE BER EEREBEER
llllll&ll&fl TR EERRER
Cswil swl
w2 s
M. ) KRN . S ———
SO[1] SQ[Z] 'S_QB]‘ SO[4] SO[5] ., SOig] l SO[P1g So[p1q SO[PI] So[P1§ SO[P19 SO[P2q
/o~ l N’ Typ?-l _—.-'}I)ormal 1:2)
R_ZIGZAG=L, R_IZ_“I:Y‘PE-;f( R_LTPS_SW=H, R_H_IN\';:H
{E}ﬁﬁil!lllll EERRERECREBCER
//AREARERRERRER BEEREERRERERER
m K [
w2 _swa)
SO[1] SO[2] SO[3] SO[4] SO[5]  SO[6] SO[P1g SO[PI] SO[P1] SO[P1] SO[P1Y SO[B2(]
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Type Il — Swap (2:4)

(2). Zig-Zag Arrangement

R_ZIGZAG=H, R_Z TYPE=H, R_LTPS_SW=H, R_H_INV=H

EREREEEREREEE }!!!!!!!}!!i&i?
EREREENEEERER RERBEREENEREE

Cawd Cowd
[sud Loud
\ Vv /"41
So[1] So[2] SO[3]  SO[4] so[5]  SO[6] SO[P1] SO[VIq so[p1] SO[I){H-; ._‘_‘sg[lgq/sowzq sSo[p2]
Type | — Swap (2:4) o> | (‘_‘i l?'
R_ZIGZAG=H, R_Z TYPE=L R_LTPS_SW=H, R_H_INV=H N

< -.

SRR EEEEEEEEE  BEREEREEEEEEE
EEERBEREENREN EEREERRERERRE

e E]
el e

F N ’
- ot -

SO[1] SO[2] SO[3] SO[4] Sofs]  Sole] .-_'. g _ \so[p1§ so[piq SO[I)I]:.SO[I)IQ . ‘u' SO[D1g SO[B2(] so[p2]
Type It— Swab (2:4) N/ J
N -

—— v f NS

. -

535 LTPS GIP 3 MUX Panel Configuration.”

-

LTPS GIP Panel Mode = 3 Mux Sub-pixel Direction Sub-pixel Arrangement
(Reg.) — = (1) Normal Arrangement
STRIPE_EN=H, SG_TYPE[1:0]=HH N ‘Stfipe—_u"' -
LTPS_EN=H, H_INV=L, DZS[1 :0]=Lt NN (2) Zig-Zag Arrangement
/S AN —
(1). Normal Arrangement ) N £ . / ""("‘* '

R_ZIGZAG=L, R_Z_TYPE=X, RALTPS_SW=L /.
L\ )} ¢ )

N )

EEEREREERREERE/ BRERRERRERERR
EiREEREERRBRER EERRERRERRER
a7y —
lsd—7 27 Csud
sol1] so[2] o3 so[4] SO[1917]  SO[1918]  SO[1919]  SO[1920]

Type | — Normal (1:3)
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R_ZIGZAG=L, R_Z TYPE=X, R_LTPS_SW=H

EERFEEREERE NN BEEEHEERRE RN
EEREERREREBEER BEERRERREREER
(o SN
o T
s =
J
/
CCNY
sopy > sopg °H soj1e17.°C9%8 sougw]soﬁgzig]" - ,.
Type Il — Swap (2:6) :ﬁ VA
(2). Zig-Zag Arrangement O l(‘_. 2
R_ZIGZAG=H, R_Z_TYPE=H, R_LTPS_SW=L " (« 7
EREERERBRERERER EERREREEREERE
EEEENEEEENEEE EERERERERRERD
swl swi
| swd L swd
| swd L swd
<) (( )[)
So[1] SO[2] SO[3] SO[4] o 50M1917] S0[1918] "'.g,b[rgi SO[1920]  SO[1921]
.“"T;Ype-l__—’_‘N mal (1:3) Ny G
R_ZIGZAG=H, R_Z_TYPE=L, R_LTPS_SW-=L \ /N‘ ___-.:?-: N
‘/ \'-‘ \ f \ -
PR EEEEEEEA N REAEYEBREEEEEE
EREREEERENEAE GERREEEERERRE
| swl swi
| swd sud
| swd sud
sof1] ,."(j/-sé[‘z)r :/50[3] Sop] , SO[1917]  SO[1918]  SO[1919]  SO[1920]  SO[1921]
_ N .’_*/ Type Il — Normal (1:3)
R_ZIGZAG%ﬁ,\R_:Z\;}"-I:VéE:H, R_LTPS_SW=H
¢ / o
O
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.4 Cascade GIP Driving and Gate Driver Driving Connection
5.4.1 Driving with GIP Timing

0 w
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GPO_R[8] GPO_L[8] ™ 4
GPO_R([7] GPO_L[7] "" &
GPO_RI6] GPo_ife] \ |
GPO_R[9] GPOL[5]
GPO_R[4] GPO_LT4]
GPO_R[3] GPO_L[3]
GPO_R[2] 1/GPO.L[2)
GPO_R[1] ——1"GPO_L[1]
{ |
- - 1
!
i |
| |
This information contained herein is the exclusive property of Forcelead and shall not be distributed, M

Reproduced, or disclosed in whole or in part without prior written permission of Forcelead. Version 0.3



‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.4.2 Driving with External Gate Driver
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.5 Arbitrary Resolution Setting

This chip can be programmed to support arbitrary resolutions, and its input timing supports SYNC or DE mode.

There are some constraints of the utilization of channels. This chip disabled output channels are symmetric from chip center to

left and right side. And there are N+2 channels in dual gate + Zig-Zag application, so it would be set to 1922 channels.

In the case of single gate applications, there are some limitations as below: Y
(1) Maximum pixel clock rate is 100Mhz.

(2) 172(RGB) < HDISP < 2560(RGB), VDISP < 4000

(3) HDISP must set as multiple of 4

(4) VDISP must set as multiple of 2

1920 &

1920 ch
1800 ch 900 900
1620ch 810 810
1536ch 768 : 768
1440ch 720 720
1200ch 600 [ 600
- - |
[72] 0 o 2] 0 v [ 3] [72] o 0 [72]
o] O O O O O [o]ye] O O O o]
= 2N Y ®E -2 2 2= =
S 8 8 s 8 g8z a S8 8
2 2 2 G 2z 8 212 3
Chip
( Bump side down )
| |
(|
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.6 Power System
5.6.1 Power Tree

VGH (7V ~ 22.5V)

/' VSP(5.1V ~ 6.6V)

VRSP (4.9V ~ 6.4V)

| VGMPHO
VGMPMO -
/ veMmpLo -/
VDDI/VDDP/VDDRX & L
(3V~3.6V) | A
\ V15P//15D. RX(1.5V) {

VSSI/VSSPNSSA/VSSRX& \ _ :
(V) \ VCOM (-2.00V ~[0.55Y)

\ VRNL (-2.5V)
A { VGMNLO
\ “VGMNMO
/A~ VGMNHO

- VRSN (-6.4V ~ -4.9V)

Regulator: \ _ ‘

PFM: Y —
H et

VSN (-6.6V ~ -5.1V)

L4
L4

, Y Y
Charge Pump R Y VOL (-15V ~-7V)
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5.6.2 External Connections of Internal Power Mode

Input Power(VDD)

OTP Power(VDD_OTP)

Chip Master

Chip Slavel

T

Chip Slave2

’9_“;..;115\/
I
o=

g‘ (LuF125v
il
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.6.3 Internal Power Mode Requirement of External Components

Item Capacitance (uF) | Rated voltage (V) Remarks
C9, C12 0.1 10 X7R
C17, C23,C25 1.0 10 X7R o
C1,C2,C3,C4,C5 1.0 25 X7R
C16 2.2 6.3 X7R { |
Cc10, C13 2.2 10 X7R
Cs, C11 2.2 16 X7R
C6, C7,C21,C28 2.2 25 “IXTR
C30, C31 4.7 6.3 “ X7R
C14, C15, C20, C22, C24, C29 4.7 16 LY XTR
C32, C35 10 10 /o~ xR
C18, C19, C26, C27,C33, C34 10 16 = X7R
Item VF VR Remarks
D1, D2 VF<0.6V/200mA >25V -
D3, D4 VF<0.6V/200mA "L >25V 3
Item Inductance Current Remarks
L1, L2 arwH 150 Jis2a ‘
Item Type Rated voltage (V) Remarks
Q1 PMOS " VDS< -20V I52A
Q2 N‘MOS - VDS> 20V I 1> 2A
Item Resistance (Ohm) Rated watt (W) Remarks
R1, R2 01/ o)} 0603

5.6.3.1 IC Connections Capacitance table,

Item Capacitance (uF) Rated voltage (V) Remarks
VDD, ¥BDP, VODRX, 10 10 X7R
V15D, V15D _RX 4.7 —— 6.3 X7R
VRNL 1.0 10 X7R
VSP, VSN 10 - 16 X7R
VCOM 22 | ) | 6.3 X7R
VGMRLO, VGMNLO 22 . 10 X7R
VGMRPMO, VEMNMO 0:1 10 X7R
VGMPHO, VGMNHO 2.2 16 X7R
VRSP, VRSN 4.7 16 X7R
“.CHP1,/CHP2, CHP3
G crva, chins 10 25 X7
— CLN1, CLN2
VGH, VGL 2.2 25 X7R

Note : All the component values list on the table above are only for reference.
The values may need to be adjusted by different panel loading.
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5.6.4 External Connections of External Power Mode

Input Power(VDD) Input Power(VSN) Input Power(VGL)

Input Power(VSP)

Input Power(VGH)

OTP Power(VDD_OTP)

Chip Master

Chip Slavel

Ty

Chip Slaye2

ooooo

4
uriey)
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5.6.5 External Power Mode Requirement of External Components

Item Capacitance (uF) Rated voltage (V) Remarks
C13,C14 0.1 10 X7R
C12,C18,C21 1.0 10 X7R
C17 2.2 6.3 X7R
C6, C15 2.2 10 X7R
C5, C7 2.2 16 X7R,
C3,C4 2.2 25 X7R .
C27,C28 4.7 6.3 X?R-
C8, (:01205’,%1266 C20 4.7 16 :X7R
C29 10.0 10 X7R
cL é:lzé’ccgégll, 10.0 16 ' X7R
Item VF VR Remarks
D1,D2 VF<0.6V/200mA >25V
Note : All the component values list on the table above are only for reference.
The values may need to be adjusted by different panel loading.
5.6.5.1 IC Connections Capacitance table T
Item Capacitance (uF) Rated voltage (V) Remarks
VDDI,\)gDéD_Fl’D,F\/NIIDDRX, 10 10 X?R'
V15D, V15D_RX 4.7 6.3 ' XIR
VRNL 1.0 10 || ~XTR
VSP, VSN 10 16 X7R
VCOM - 22 .6.3‘ X7R
VGMPLO, VGMNLO 2.2 10 X7R
VGMPMO, VGMNMO 0.1 /10 . 3 X7R
VGMPHO, VGMNHO 2.2 16 X7R
VRSP, VRSN - 4.7 ——l 16 X7R
CHP1, CHP2, CHP3
CHN(%LSE'\(I:ZEP%HNS 1.0 ~ 25 X7R
CLN1, CEN2 { ¢
VGHVGL 2.2~ - 25 X7R

Note : Alllthe companent values listop'the table above are only for reference.

The values may need to be adjusted by different panel loading.
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.7 Gamma Circuit
There are 19 independently adjustable nodes for each of the positive and negative gamma curve respectively.

VGMPHI
2!
DAC %5 GOP (———— P Gamma voltage 255
252 —
Go ]
248
DAC GOP
244
Gop ,
240
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224
DAC GOP |—
208
DAC GOP |—
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oop
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VGMPMI ? 128 ?
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[<] 96 Q ——— — - —
VGMPLI) = DAC GoP |— N —— s
64 ————
Go —=
48
GoP]—
2
DAC 8 GOP |—
16
DAC GOP |—
12
cop
8
4
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0 — _— ‘| '
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VGMNLI
T NG ltage O
2 {cor] amma votage
DA( P
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5 [00P ]
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c 2519
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(VGMNMI 7 965 P
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VGMNLI) a 128 =
DA( P
. Co~ g0 L8P |—
> DAC GOP
pAc>——o i
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PAC>—08 i
o [P
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- C)>— a0 LGP |
— DAC GOP
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DAC GOP
pAC>— s F—
vs [P
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‘ FORCELER[)  8hit1922 channel source driver with TCON FL5893

5.7.1 Gamma Voltage Curves for Normal Black Modules

A
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‘ FORCELER[)  8hit1922 channel source driver with TCON FL5893

5.7.2 Gamma Voltages Curve for Normal White Modules
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5.7.3 Gamma Voltage Formula for Normally Black Modules

SBétoﬁ;ay Positive Gamma Voltage ( x = R or G or B) Negative Gamma Voltage (x = R or G or B)

255 GMAXO0 GMAXO0

254 (GMAX0-GMAXx4) /4 x 3 + GMAx4 (GMAX0-GMAXx4) / 4 x 3 GMAx4
253 (GMAX0-GMAXx4) /4 x 2 + GMAx4 (GMAX0-GMAXx4) / 4 x 2 GMA)_(Z
252 (GMAX0-GMAX4) /4 x 1+ GMAx4 (GMAX0-GMAX4) /4 x 1 GMAX4
251 GMAx4 GMAXx4

250 (GMAX4-GMAX8) /4 x 3+ GMAX8 (GMAX4-GMAX8) | 4 x ~3 GMAX8
249 (GMAXx4-GMAX8) /4 x 2 + GMAx8 (GMAX4-GMAX8) [ 4% 2 GMAXx8
248 (GMAX4-GMAX8) /4 x 1+ GMAX8 (GMAX4-GMAX8) J 4 % A GMAX8
247 GMAX8 GMAX8

246 (GMAX8-GMAX12) / 4 x 3 + GMAxX12 (GMAX8-GMAX12) ({4 x 3 GMAX12
245 (GMAX8-GMAX12) [ 4 x 2 + GMAxI2 (GMAX8-GMAX12) ot 4 x 2 GMAX12
244 (GMAX8-GMAX12) /4 x 1+ GMAX12 (GMAX8-GMAX12) * / 4 x 1 GMAX12
243 GMAXx12 § 1 GMAXx12

242 (GMAPx12-GMAX16) / 4 x 3 + GMAx16 (GMAXlZ-GMAXlG) / 4 x X 3 GMAX16
241 (GMAPX12-GMAX16) / 4 x 2 + GMAX16 _(GM'AXiZ-GMAXlG) | 4 x-2. GMAX16
240 (GMAPx12-GMAx16) /4 x 1 + GMAX16 /| ~(GMAX12-GMAx16) /A& 1 GMAX16
239 GMAX16 ) GMAXL6__

238 (GMAX16-GMAx32) /16 x 15 + GMAx32 TGMAX16-GMAX32) | /.16 x 15 GMAX32
237 (GMAX16-GMAXx32) /16 x 14 + GMAX32 (GMAX16-GMAX32) : / 16 x 14 GMAXx32
236 (GMAX16-GMAXx32) /16 x 13 + GMAxX32 (GMAX16-GMAX32) ’ /16 x 13 GMAXx32
235 (GMAX16-GMAXx32) /16 x 12, +¢.. GMAX32 (GMAX16-GMAX32) /16 x 12 GMAXx32
234 (GMAX16-GMAXx32) /16 x 11 + GMAx32 (GMAX-lG-GMAXSZ) /16 x 11 GMAX32
233 (GMAX16-GMAXx32) /166,10 + -~ GMAX32 (GMAXlQﬂG'MAXSZ) /16 x 10 GMAXx32
232 (GMAX16-GMAXx32) /16 % 9+ GMAx32 _(GMAXlG-GMAXSZ) /16 x 9 GMAX32
231 (GMAX16-GMAX32) 116 x° 8 + GMAx32 “(GMAX16-GMAX32) /16 x 8 GMAXx32
230 (GMAX16-GMAXx32) [16x 7 + GMAX32_ (GMAX16-GMAXx32) /16 x 7 GMAXx32
229 (GMAX16-GMAX32) /A6 x 6 + GMAI)($2 (GMAX16-GMAXx32) /16 x 6 GMAXx32
228 (GMAXlQ—QMAXSZ) /16 x 5 + “GMAx32" (GMAX16-GMAXx32) /16 x 5 GMAX32
227 (GMAXl_6-GMAX3'2)' /16 x 4 ‘+ “.GMAx32 (GMAX16-GMAXx32) /16 x 4 GMAX32
226 (GMAX16-GMAX32) /16 x 3 + GMAX32 (GMAX16-GMAx32) /16x 3 GMAX32
225 (G_MAXlG:GMAX32) /16 x 2 + GMAx32 (GMAX16-GMAXx32) /16 x 2 GMAXx32
224 (GMAXl16-GMAX32) /16 x 1 + GMAx32 (GMAX16-GMAXx32) /16 x 1 GMAXx32
223 x GMAXx32 GMAXx32

222 (G—MAXSZ-GMAX48) /16 x 15 + GMAPx48 (GMAX32-GMAXx48) /16 x 15 GMAXx48
221 (GMAX32-GMAXx48) /16 x 14 + GMAPx48 (GMAX32-GMAXx48) /16 x 14 GMAXx48
220 (GMAX32-GMAXx48) /16 x 13 + GMAPx48 (GMAX32-GMAXx48) /16 x 13 GMAXx48
219 (GMAX32-GMAx48) /16 x 12 + GMAPx48 (GMAX32-GMAx48) /16 x 12 GMAXx48
218 (GMAX32-GMAx48) /16 x 11 + GMAPx48 (GMAX32-GMAx48) /16 x 11 GMAXx48
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
217 (GMAX32-GMAXx48) /16 x 10 + GMAXx48 (GMAX32-GMAXx48) /16 x 10 GMAXx48
216 (GMAX32-GMAXx48) /16 x 9 + GMAx48 (GMAX32-GMAXx48) /16 x 9 GMAXx48
215 (GMAX32-GMAx48) /16 x 8 + GMAx48 (GMAX32-GMAx48) /16x 8 GMAX48
214 (GMAX32-GMAx48) /16 x 7 + GMAx48 (GMAX32-GMAx48)  /16x 7 GMAX48
213 (GMAX32-GMAx48) /16 x 6 + GMAX48 (GMAX32-GMAx48) /16x 6 GMAX48
212 (GMAX32-GMAXx48) /16 x 5 + GMAx48 (GMAX32-GMAXx48) /16 x 5 GMAX48
211 (GMAX32-GMAXx48) /16 x 4 + GMAx48 (GMAX32-GMAXx48) /16 x 14 GMAXx48
210 (GMAX32-GMAXx48) /16 x 3 + GMAx48 (GMAX32-GMAXx48) /16 x _ 3 GMAXx48
209 (GMAX32-GMAx48) /16 x 2 + GMAX48 (GMAX32-GMAx48) /16 ( 2 GMAX48
208 (GMAX32-GMAx48) /16 x 1 + GMAx48 (GMAX32-GMAX48) [ 16% . 1 GMAxX48
207 GMAXx48 GMAX48 ‘ J
206 (GMAx48-GMAx64) /16 x 15 + GMAx64 (GMAX48-GMAX64) 7~/ 16 x 15 GMAX64
205 (GMAXx48-GMAXx64) /16 x 14 + GMAXx64 (GMAX48-GMAX64) > /:16 x 14 GMAXx64
204 (GMAXx48-GMAXx64) /16 x 13 + GMAXx64 (GMAX48-GMAX64) /16 x 13 GMAXx64
203 (GMAX48-GMAx64) /16 x 12 + GMAX64 (GMAx48:GMAx64) /16 x 12 GMAX64
202 (GMAX48-GMAx64) /16 x 11 + GMAX64 (GMAX48-GMAX64) /16 x 11 GMAX64
201 (GMAX48-GMAx64) /16 x 10 + GMAX64 (GMAX48-GMAxX64) /16 x“~.10* GMAX64
200 (GMAXx48-GMAXx64) /16 x 9 + GMAXx64 e '(GMAX48-GMAX64) /16 X : 9 GMAXx64
199 (GMAXx48-GMAXx64) /16 x 8 + GMAX64 \| (GMAXx48-GMAXx64) 116%_ 8 GMAXx64
198 (GMAXx48-GMAXx64) /16 x 7 + GMA)S64 ‘(GMAX48-GMAX64) ‘ ./_16 x v/ GMAXx64
197 (GMAX48-GMAX64) /16 x 6 + GMAXG4 (GMAX48-GMAX64) ~TT6x 6 GMAXx64
196 (GMAX48-GMAx64) /16 x 5 + GMAX64 (GMAX48-GMAX64) ' /116 x 5 GMAXx64
195 (GMAX48-GMAX64) /16 x 4{ +_ GMAX64 (GMAX48-GMAX64) /16 x 4 GMAXx64
194 (GMAX48-GMAx64) /16 x-.3 + ~GMAX64 (GMAX4B*GMAX64) /16 x 3 GMAx64
193 (GMAXx48-GMAXx64) [ 16/x 2/+ “GMAx64 (GMAX&87G|MAX64) /16 x 2 GMAXx64
192 (GMAXx48-GMAXx64) /16"x 1.+ GMAx64 (GMAX48-GMAX64) /16 x 1 GMAXx64
191 GMAX64 —— GMAX64
190 (GMAX64-GMAX96) ['32 x 31 + GMAX96 (GMAX64-GMAX96) /32x 31 GMAX96
189 (GMAX64-GMAX96) /32 x 30 + GMAX916. (GMAX64-GMAX96) /32x 30 GMAX96
188 (GMAX64TGMAX96) /32 x 29 + (_EMAIX96 = (GMAX64-GMAX96) /32x 29 GMAX96
187 (GMAX(3_4LGMAX_96)v /32 x 28 + ¢ GMAXx96 (GMAX64-GMAX96) /32x 28 GMAX96
186 (GMAX64TGMA)(96) /32 x 27 + “GMAX96 (GMAX64-GMAX96) /32x%x 27 GMAX96
185 (QMAX643GMAX96) /32 x 26 + GMAxX96 (GMAX64-GMAX96) /32%x 26 GMAX96
184 /" /(GMAX64-GMAXx96) /32 x 25 + GMAxX96 (GMAX64-GMAX96) /32x 25 GMAX96
183 ‘ (QMAX64-GMAX96) /32 x 24 + GMAxX96 (GMAX64-GMAX96) /132x 24 GMAX96
182 (GMAX64-GMAX96) /32 x 23 + GMAx96 (GMAX64-GMAX96) /32x 23 GMAX96
181 (GMAX64-GMAX96) /32 x 22 + GMAx96 (GMAX64-GMAX96) /32x 22 GMAX96
180 (GMAX64-GMAX96) /32 x 21 + GMAx96 (GMAX64-GMAX96) /32x 21 GMAX96
179 (GMAX64-GMAX96) /32 x 20 + GMAx96 (GMAX64-GMAX96) /32x 20 GMAX96
178 (GMAX64-GMAX96) /32 x 19 + GMAx96 (GMAX64-GMAX96) /32x 19 GMAX96
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177 (GMAX64-GMAX96) /32 x 18 + GMAx96 (GMAX64-GMAX96) /32x 18 GMAX96
176 (GMAX64-GMAX96) /32 x 17 + GMAx96 (GMAX64-GMAX96) /32x%x 17 GMAX96
175 (GMAX64-GMAX96) /32 x 16 + GMAX96 (GMAX64-GMAX96) /32 x 16 GMAX96
174 (GMAX64-GMAX96) /32 x 15 + GMAX96 (GMAX64-GMAX96) /32 x 15 GMAX96
173 (GMAX64-GMAX96) /32 x 14 + GMAX96 (GMAX64-GMAX96) /32 x 14 GMAxXd6
172 (GMAX64-GMAX96) /32 x 13 + GMAx96 (GMAX64-GMAX96) /32x 18 GMAX-QG
171 (GMAX64-GMAX96) /32 x 12 + GMAx96 (GMAX64-GMAX96) /32 x 1112 GMAX96
170 (GMAX64-GMAX96) /32 x 11 + GMAx96 (GMAX64-GMAX96) /32x _ 11 GMAX96
169 (GMAX64-GMAX96) /32 x 10 + GMAX96 (GMAX64-GMAX96) /32 ( 10 GMAX96
168 (GMAX64-GMAX96)  /32x 9 + GMAX96 (GMAX64-GMAX96) [ 82X .9 GMAX96
167 (GMAX64-GMAX96) /32 x 8 + GMAX96 (GMAX64-GMAX96) . [ 32'x | 8 GMAX96
166 (GMAX64-GMAX96) /32 x 7 + GMAX96 (GMAX64-GMAX96) 7~/ 32 x 7 GMAX96
165 (GMAX64-GMAX96) /32x 6 + GMAx96 (GMAX64-GMAX96) 2l 232 X 6 GMAX96
164 (GMAX64-GMAX96) /32x 5 + GMAx96 (GMAX64-GMAX96) / 32 x 5 GMAX96
163 (GMAX64-GMAX96) /32 x 4 + GMAX96 (GMAX64-GMAX96)  /32x 4 GMAX96
162 (GMAX64-GMAX96) /32 x 3 + GMAX96 (GMAX64-GMAX96)  /32x 3 GMAX96
161 (GMAX64-GMAX96) /32 x 2 + GMAX96 (GMAXB4-GMAX96) /32 x“.2* GMAX96
160 (GMAX64-GMAX96) /32x 1 + GMAx96 /7~ '(GMAX64-GMAX96) / 32 % . 1 GMAX96
159 GMAX96 \_ GMAX96
158 (GMAX96-GMAXx128) /32 x 31 + GMAXEI.ZS (GMAX96-GMAXx128) | ° ./_32 x 31 GMAXx128
157 (GMAX96-GMAx128) /32 x 30 + GMAX128,| (GMAX96-GMAXI28) 732 x 30 GMAX128
156 (GMAX96-GMAX128) /32 x 29 + GMAx128 /| (GMAx96-GMAx128)’ //32x 29 GMAX128
155 (GMAX96-GMAx128) /32 x 28 +_ GMAX128 | (GMAx96-GMAX128) /32x 28 GMAX128
154 (GMAX96-GMAXx128) [ 32 .27 + GMAXiZS (GMAX96-GMAX128) /32x%x 27 GMAXx128
153 (GMAX96-GMAXx128) | 32/ 26'+ .'"GMAx128 (GMA)(9A6-GMA:X128) /32%x 26 GMAXx128
152 (GMAX96-GMAXx128) [ 32"x 25+ GMAx128 (GMAXQG;GMAXlZS) /32x 25 GMAXx128
151 (GMAX96-GMAXx128) : [ 32 x24 + GMAx128 : ‘(GMAXQG-GMAXlZS) /132x 24 GMAX128
150 (GMAX96-GMAX128) ['32 x 23 + GMAx128 (GMAX96-GMAX128) /32x 23 GMAX128
149 (GMAX96-GMAX128) /32 x 22 + GMAXl?é : (GMAX96-GMAXx128) /32x 22 GMAX128
148 (GMAX96-GMAX128) /32 x 21 + GMA)I(128' : (GMAX96-GMAXx128) /32x 21 GMAXx128
147 (GMAX9_6-CMAX]_.28) /32 x 20+ ¢ G—MAX1‘28— (GMAX96-GMAXx128) /32x 20 GMAXx128
146 (GMAXQB-GMAXIZS) /32 x 19 + GMAx128 (GMAX96-GMAXx128) /32x 19 GMAXx128
145 (GMAXQG-GMAXlZS) /32 x 18 + GMAx128 (GMAX96-GMAXx128) /32x 18 GMAX128
144 (GMAX96-GMAXx128) /32 x 17 + GMAx128 (GMAX96-GMAXx128) /32x%x 17 GMAX128
143 (GﬁMAX‘96-GMAX128) /32 x 16 + GMAx128 (GMAX96-GMAXx128) /32x 16 GMAX128
142 (GMAX96-GMAX128) /32 x 15 + GMAx128 | (GMAX96-GMAx128) /32x 15 GMAX128
141 (GMAX96-GMAx128) /32 x 14 + GMAx128 | (GMAx96-GMAx128) /32x 14 GMAX128
140 (GMAX96-GMAXx128) /32 x 13 + GMAx128 (GMAX96-GMAX128) /32x 13 GMAX128
139 (GMAX96-GMAXx128) /32 x 12 + GMAx128 (GMAX96-GMAXx128) /32x 12 GMAXx128
138 (GMAX96-GMAXx128) /32 x 11 + GMAx128 (GMAX96-GMAXx128) /32x 11 GMAXx128
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137 (GMAX96-GMAXx128) /32 x 10 + GMAx128 (GMAX96-GMAXx128) /32x 10 GMAXx128
136 (GMAX96-GMAXx128) /32x 9 + GMAx128 (GMAX96-GMAXx128) /32 % 9 GMAXx128
135 (GMAX96-GMAx128) /32 x 8 + GMAX128 | (GMAX96-GMAx128) /32x 8 GMAX128
134 (GMAX96-GMAx128) /32 x 7 + GMAX128 | (GMAX96-GMAx128) /32x 7 GMAX128
133 (GMAX96-GMAx128) /32 x 6 + GMAX128 | (GMAX96-GMAx128) /32x 6 GMAX138
132 (GMAX96-GMAXx128) /32x 5 + GMAx128 (GMAX96-GMAXx128) /32 % 5 ; GM;’A\XiZS
131 (GMAX96-GMAXx128) /32 x 4 + GMAx128 (GMAX96-GMAXx128) /32%x 1~4 GMAX128
130 (GMAX96-GMAXx128) /32 x 3 + GMAx128 (GMAX96-GMAXx128) /32x _3 ;, GMAx128
129 (GMAX96-GMAxX128) /32 x 2 + GMAX128 | (GMAX96-GMAx128) /32%( 2 GMAX128
128 (GMAX96-GMAX128) /32 x 1 + GMAX128 | (GMAX96-GMAx128) [82x . 1 GMAX128
127 GMAXx128 GMAXJ.ZS‘
126 (GMAX128-GMAX160) /32 x 31 + GMAx160 (GMAX128-GMAX160)-" [32x 31 GMAX160
125 (GMAX128-GMAX160) /32 x 30 + GMAXx160 (GMAXlZS-GMAXlGO) W/ :32 x 30 GMAX160
124 (GMAX128-GMAX160) /32 x 29 + GMAx160 (GMAX128-GMAX160)." /32 x 29 GMAX160
123 (GMAX128-GMAX160) /32 x 28 + GMAX160 | (GMAX128.GMAX160) /32x 28 GMAX160
122 (GMAX128-GMAX160) /32 x 27 + GMAx160 | (GMAX128-GMAX160) /32x 27\ + GMAX160
121 (GMAX128-GMAX160) /32 x 26 + GMAx160 | (GMAX128-GMAx160) /32 x“~.26" '+ GMAX160
120 (GMAX128-GMAX160) /32 x 25 + GMAXlBO‘ -(C'EMAXZLZS-GMAX160) /32x . 25 GMAX160
119 (GMAX128-GMAX160) /32 x 24 + GMAX160" | (GMAX128-GMAX160) /32% =24 GMAX160
118 (GMAX128-GMAX160) /32 x 23 + GMAXEI.GO (G.MAX128-GMAX160) ‘ ./_32 x 23 GMAX160
117 (GMAX128-GMAX160) /32 x 22 + GMAX160,| (GMAX128-GMAX160)~732x 22 GMAX160
116 (GMAX128-GMAX160) /32 x 21 + GMAX160 /| (GMAX128-GMAx160) //32x 21 GMAX160
115 (GMAX128-GMAX160) /32 x 20 +. GMAX160 | (GMAx128-GMAX160) /32x 20 GMAX160
114 (GMAX128-GMAX160) /32 %19 + GMAXlSO (GMAx128-GMAx160) /32x 19 GMAX160
113 (GMAX128-GMAX160) | 32/ 18+ .'"GMAX160 (GMAXﬂ.éS-‘GMAXIBO) /32x 18 GMAX160
112 (GMAX128-GMAX160) [ 32°x 17+ GMAx160 (GMAX1~28-GMAX160) /32x 17 GMAX160
111 (GMAX128-GMAX160) : [ 32 x/16 + GMAx160 : (GN[A)(lZS-GMAXlGO) /32%x 16 GMAX160
110 (GMAXx128-GMAXx160) ['32 x 15 + GMAXx160 (GMAXx128-GMAx160) /32x 15 GMAX160
109 (GMAX128-GMAX160) 132 x 14 + GMAXIIG(S : (GMAXx128-GMAx160) /32x 14 GMAX160
108 (GMAX128‘-GM'AX160) /32 x 13 + GMA)I(ZLGO : (GMAXx128-GMAx160) /32x 13 GMAX160
107 (GMAx12_8‘-GMAx_160) /32 x 12+ G—MAXlGO— (GMAx128-GMAx160) /32x 12 GMAX160
106 (GMAXlZSTGMA)dGO) /32 x 11 + GMAX160 (GMAXx128-GMAx160) /32x 11 GMAX160
105 (GMAX1283GMAX160) /32 x 10 + GMAx160 (GMAXx128-GMAx160) /32x 10 GMAX160
104 /" (GMAX128-GMAXx160) /32x 9 + GMAx160 (GMAX128-GMAx160) /32 x 9 GMAX160
103 ‘ (GMAXlQS-GMAXlGO) /32 x 8 + GMAx160 (GMAX128-GMAx160) /32 x 8 GMAX160
lQZ (GMAX128-GMAX160) /32 x 7 + GMAx160 (GMAXx128-GMAx160) /32 x 7 GMAX160
101 (GMAX128-GMAX160) /32x 6 + GMAx160 (GMAX128-GMAx160) /32 x 6 GMAX160
100 (GMAX128-GMAX160) /32x 5 + GMAx160 (GMAX128-GMAx160) /32 x 5 GMAX160
99 (GMAX128-GMAX160) /32 x 4 + GMAx160 (GMAX128-GMAx160) /32 x 4 GMAX160
98 (GMAX128-GMAX160) /32 x 3 + GMAx160 (GMAX128-GMAx160) /32 x 3 GMAX160
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97 (GMAX128-GMAXx160) /32 x 2 + GMAx160 (GMAx128-GMAx160) /32 x 2 + GMAXx160
96 (GMAX128-GMAX160) /32x 1 + GMAx160 (GMAX128-GMAx160) /32 x 1 + GMAXx160
95 GMAXx160 GMAXx160

94 (GMAX160-GMAX192) /32 x 31 + GMAX192 | (GMAX160-GMAX192) /32x 31 +.GMAx192
93 (GMAX160-GMAX192) /32 x 30 + GMAX192 | (GMAX160-GMAX192) /32x 30 +. GMAx182
92 (GMAX160-GMAXx192) /32 x 29 + GMAx192 (GMAX160-GMAx192) /32x 29 &+ GM;’A\X192
91 (GMAX160-GMAXx192) /32 x 28 + GMAx192 (GMAX160-GMAx192) /32 x 128 . +. GMAx192
90 (GMAX160-GMAXx192) /32 x 27 + GMAx192 (GMAX160-GMAx192) /32 x _27. +; GMAx192
89 (GMAX160-GMAX192) /32 x 26 + GMAX192 | (GMAX160-GMAX192) /32x( 26 + GMAxX192
88 (GMAX160-GMAXx192) /32 x 25 + GMAX192 (GMAX160-GMAx192) [82x .25 + GMAXx192
87 (GMAX160-GMAXx192) /32 x 24 + GMAX192 (GMAX160-GMAX192) 132x 1 24 + GMAx192
86 (GMAX160-GMAXx192) /32 x 23 + GMAx192 (GMAXlGO-GMAXlQZ)." /32x 23 + GMAx192
85 (GMAX160-GMAXx192) /32 x 22 + GMAx192 (GMAXlSO-GMAXIQZ) W/ 232 x 22 + GMAx192
84 (GMAX160-GMAX192) /32 x 21 + GMAx192 (GMAX160-GMAX192)~ /32x 21 + GMAx192
83 (GMAX160-GMAX192) /32 20 + GMAx192 | (GMAXI60.GMAX192) /32x 20 + GMAXI®2
82 (GMAX160-GMAX192) /32 x 19 + GMAx192 | (GMAX160-GMAX192) /32x 19 + GMAX192
81 (GMAX160-GMAX192) /32 x 18 + GMAx192 | (GMAX160-GMAx192) /32 x“~.18" '+ GMAx192
80 (GMAX160-GMAXx192) /32 x 17 + GMAX192‘ -(éMAXl-ﬁO-GMAXlQZ) /32 % I17 + GMAx192
79 (GMAX160-GMAX192) /32 x 16 + GMAx192' | (GMAX160-GMAx192) /32% =16 + GMAx192
78 (GMAX160-GMAX192) /32 x 15 + GMAXEI.92 (G.MAX160-GMAX192) ‘ ./_32 x 15 + GMAx192
77 (GMAXx160-GMAXx192) /32 x 14 + GMAX192 (GMAXlGO-GMAXIQZ) /'32x 14 + GMAx192
76 (GMAX160-GMAX192) /32 x 13 + GMAx192 /| (GMAx160-GMAx192) //32x 13 + GMAxX192
75 (GMAX160-GMAX192) /32 x 12 +_ GMAX192 | (GMAX160-GMAX192) /32x 12 + GMAX192
74 (GMAX160-GMAX192) /32 x11 + GMAX192 (GMAX160-GMAx192) /32x 11 + GMAx192
73 (GMAX160-GMAXx192) / 32/ 10°+ .'"GMAX192 (GMAXﬂ.éO-‘GMAXIQZ) /32x 10 + GMAx192
72 (GMAX160-GMAXx192) /32" 9.+ GMAx192 (GMAXlﬁO-GMAXIQZ) /32 % 9 + GMAx192
71 (GMAX160-GMAXx192) : [32 x78 + GMAx192 : (GM‘AXlGO-GMAxlgz) /32 % 8 + GMAx192
70 (GMAXx160-GMAXx192) I'32 x 7 + GMAx192 (GMAX160-GMAx192) /32 x 7 + GMAx192
69 (GMAX160-GMAX192) /132x 6 + GMAXllgé : (GMAX160-GMAx192) /32 x 6 + GMAx192
68 (GMAXlGO‘-GMAX].gZ) /32x 5 + GMA)I(:LQZL : (GMAX160-GMAx192) /32 x 5 + GMAx192
67 (GMAXl(S_OLGMAX_lQZ) /32 x 4 +¢ G—MAX192— (GMAX160-GMAx192) /32 x 4 + GMAx192
66 (GMAX16OTGMA)(192) /32 x 3 + GMAx192 (GMAX160-GMAx192) /32 x 3 + GMAx192
65 (GMAXlGOzGMAX192) /32 x 2 + GMAx192 (GMAX160-GMAx192) /32 x 2 + GMAx192
64 /" (GMAX160-GMAx192) /32x 1 + GMAx192 (GMAX160-GMAx192) /32 x 1 + GMAx192
63 ‘ -7 GMAX192 GMAx192

6‘2 (GMAX192-GMAX208) /16 x 15 + GMAx208 (GMAXx192-GMAx208) /16x 15 + GMAx208
61 (GMAX192-GMAXx208) /16 x 14 + GMAx208 (GMAX192-GMAx208) /16x 14 + GMAx208
60 (GMAX192-GMAXx208) /16 x 13 + GMAXx208 (GMAX192-GMAx208) /16x 13 + GMAx208
59 (GMAX192-GMAXx208) /16 x 12 + GMAx208 (GMAX192-GMAx208) /16x 12 + GMAx208
58 (GMAX192-GMAXx208) /16 x 11 + GMAx208 (GMAXx192-GMAx208) /16x 11 + GMAx208
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57 (GMAX192-GMAXx208) /16 x 10 + GMAx208 (GMAXx192-GMAx208) /16x 10 GMAXx208
56 (GMAX192-GMAXx208) /16 x 9 + GMAx208 (GMAX192-GMAx208) /16 x 9 GMAXx208
55 (GMAX192-GMAx208) /16 x 8 + GMAx208 (GMAX192-GMAx208) /16 x 8 GMAXx208
54 (GMAX192-GMAX208) /16 x 7 + GMAX208 | (GMAX192-GMAx208) /16x 7 GMAX208
53 (GMAX192-GMAX208) /16 x 6 + GMAX208 | (GMAX192-GMAx208) /16x 6 GMAx208
52 (GMAX192-GMAXx208) /16 x 5 + GMAx208 (GMAX192-GMAx208) /16 x 5 ; GM;’A\XQOS
51 (GMAX192-GMAXx208) /16 x 4 + GMAx208 (GMAX192-GMAx208) /16 x -4 GMAX208
50 (GMAX192-GMAXx208) /16 x 3 + GMAx208 (GMAX192-GMAx208) /16x _3 ;, GMAx208
49 (GMAX192-GMAX208) /16 x 2 + GMAX208 | (GMAX192-GMAx208) /16%( 2 GMAX208
48 (GMAX192-GMAX208) /16 x 1 + GMAxX208 | (GMAxX192-GMAx208) [ 16 . 1 GMAX208
47 GMAXx208 GMAX208‘

46 (GMAX208-GMAXx224) /16 x 15 + GMAx224 (GMAXZOS-GMAX224)." /16 x 15 GMAXx224
45 (GMAX208-GMAXx224) /16 x 14 + GMAx224 (GMAXZOS-GMAX224) > /:16 x 14 GMAXx224
44 (GMAX208-GMAXx224) /16 x 13 + GMAx224 (GMAX208-GMAX224) /16 x 13 GMAXx224
43 (GMAX208-GMAX224) /16 x 12 + GMAx224 (GMAxZOS:GMAx224) /16 x 12 GMAX224
42 (GMAXx208-GMAXx224) /16 x 11 + GMAx224 (GMAx208-GMAXx224) /16 x 11 -~ GMAx224
41 (GMAX208-GMAX224) /16 x 10 + GMAx224 | (GMAX208-GMAx224) /16 x“~.10" '+ GMAx224
40 (GMAX208-GMAXx224) /16 x 9 + GMAX224‘ -(C'EMAXZ-OS-GMAX224) /16 X 9 GMAXx224
39 (GMAX208-GMAXx224) /16 x 8 + GMAx224'| (GMAX208-GMAx224) 1-16%_ =8 GMAXx224
38 (GMAX208-GMAXx224) /16 x 7 + GMAX_224 (G.MAXZOS-GMAX224) ‘ ./_16 x v/ GMAXx224
37 (GMAX208-GMAX224) /16 x 6 + GMAX224,| (GMAX208-GMAX224) ~T16x 6 GMAX224
36 (GMAX208-GMAX224) /16 x 5 + GMAX224 /| (GMAx208-GMAx224) //16x 5 GMAX224
35 (GMAX208-GMAX224) /16 x 4 +_ GMAX224 | (GMAx208-GMIAX224) /16x 4 GMAX224
34 (GMAX208-GMAXx224) /16 x.3 + GMAX224 (GMAX208-GMAx224) /16 x 3 GMAXx224
33 (GMAX208-GMAXx224) [ 16/x 2/+ .'GMAx224 (GMAXZ@S-‘GMAX224) /16 x 2 GMAXx224
32 (GMAX208-GMAXx224) /16"x 1.+ GMAx224 (GMAXQOS-GMAX224) /16 x 1 GMAXx224
31 GMAx224 —— GMAx224
30 (GMAXx224-GMAXx240) 16 x 15 + GMAXx240 (GMAXx224-GMAx240) /16x 15 GMAX240
29 (GMAX224-GMAX240) /116 x 14 + GMAX2146 : (GMAXx224-GMAx240) /16x 14 GMAX240
28 (GMAX224‘-GM'AX240) /16 x 13 + GMA)I(240 : (GMAXx224-GMAx240) /16x 13 GMAX240
27 (GMAX22_4LGMAX_240) /16 x 12 + ¢ G—MAXZAO— (GMAXx224-GMAx240) /16x 12 GMAX240
26 (GMAX224TGMA)(24O) /16 x 11 + GMAx240 (GMAXx224-GMAx240) /16x 11 GMAX240
25 (GMAX2243GMAX240) /16 x 10 + GMAx240 (GMAXx224-GMAx240) /16x 10 GMAXx240
24 /" (GMAX224-GMAXx240) /16 x 9 + GMAx240 (GMAXx224-GMAx240) /16 % 9 GMAX240
23 ‘ (GMAXZQ4-GMAX240) /16 x 8 + GMAx240 (GMAXx224-GMAx240) /16 % 8 GMAXx240
22 (GMAX224-GMAX240) /16 x 7 + GMAx240 | (GMAX224-GMAX240) /16x 7 GMAX240
21 (GMAX224-GMAX240) /16 x 6 + GMAx240 | (GMAX224-GMAX240) /16x 6 GMAX240
20 (GMAX224-GMAX240) /16 x 5 + GMAx240 | (GMAX224-GMAX240) /16x 5 GMAX240
19 (GMAX224-GMAXx240) /16 x 4 + GMAx240 (GMAXx224-GMAx240) /16 % 4 GMAXx240
18 (GMAX224-GMAXx240) /16 x 3 + GMAx240 (GMAXx224-GMAx240) /16 % 3 GMAXx240
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17 (GMAX224-GMAX240) /16 x 2 + GMAx240 | (GMAX224-GMAx240) /16x 2 + GMAx240
16 (GMAX224-GMAX240) /16 x 1 + GMAx240 | (GMAX224-GMAx240) /16x 1 + GMAx240
15 GMAX240 GMAX240

14 (GMAX240-GMAX244) | 4 x 3 + GMAx244 | (GMAX240-GMAx244) [ 4 x 3  +.GMAx244
13 (GMAX240-GMAX244) | 4 x 2 + GMAx244 | (GMAX240-GMAx244) [ 4 x 2  +.GMAx244
12 (GMAX240-GMAX244) [ 4 x 1 + GMAX244 | (GMAX240-GMAx244) | 4 x 1. ! GMAX244
11 GMAxX244 GMAx244

10 (GMAX244-GMAX248) | 4 x 3 + GMAx248 | (GMAX244-GMAX248) | 4 x 3. -+, GMAx248
9 (GMAX244-GMAX248) | 4 x 2 + GMAx248 | (GMAX244-GMAx248) [ 4 x{ "2, + GMAx248
8 (GMAX244-GMAX248) | 4 x 1 + GMAx248 | (GMAx244-GMAx248) [4x .1 + GMAx248
7 GMAx248 GMAX248'

6 (GMAX248-GMAX252) | 4 x 3 + GMAX252 | (GMAX248-GMAX252)™/ 4 x 3 + GMAX252
5 (GMAX248-GMAX252) | 4 x 2 + GMAX252 | (GMAX248-GMAX252) 4 x 2+ GMAX252
4 (GMAX248-GMAX252) |/ 4 x 1 + GMAX252 | (GMAX248-GMAX252).” / 4 x 1 + GMAX252
3 GMAX252 [~ GMAX252

2 (GMAX252-GMAX255) /3 x 2 + GMAX255 | (GMAX252-GMAX255) / 3 x 2 + GMAx255
1 (GMAX252-GMAX255)  / 3 x 1 + GMAX255 | (GMAX252-GMAX255) / 3 x“~.1™* '+ GMAx255
0 GMAX255 - GMAX255

5.7.4 Gamma Voltage Formula for Normally White Modules

8Bit Gray

Code Positive Gamma Voltage (x = R or G or B) Negative Gamma Voltage (x = R or G or B)

0 GMAX0 | 'GMAX0

1 (GMAX0-GMAXx4) I 4 x 3/ GMAX4 (GMAXO-GMAXA)™ [ 4 x 3 + GMAx4
2 (GMAX0-GMAXx4) | 4 x 2 %\ GMAX4 (GMAXQ:GMAX4) /4 x 2 + GMAX4
3 (GMAX0-GMAXx4) | 4 X 1+ \ GMAx4 (GMAXO-G{VIAX4) /4x 1 + GMAx4
4 GMAx4 GMAXx4

5 (GMAX4-GMAX8) / 4 x,3% GMAX8 { _ (CMAX4-GMAX8) /4 x 3 + GMAX8
6 (GMAX4-GMAX8) [ 2'x'2 + GMAx8 (GMAX4-GMAX8) /| 4 x 2 + GMAx8
7 (GMAXx4-GMAX8) I'4 x 1 + GMAx8 (GMAX4-GMAX8) [ 4 x 1 + GMAXx8
8 J GMAX8 =1, 8 GMAXS

9 (GMAX8:GMAX12)! [ 4 x 3 + /GMAX12 (GMAX8-GMAX12) /4 x 3 + GMAxXL2
10 (GMAX8'GMAX12)  / 4 x 2 + ~GMAXI2 (GMAX8-GMAX12) /4 x 2 + GMAX12
11 (GMAX8-GMAX12) [ 4 x 1 + GMAx12 (GMAX8-GMAX12) /4 x 1 + GMAX12
12 "~ GMAX12 GMAXx12

13 (GMAPX12-GMAx16) / 4 x 3 + GMAx16 (GMAX12-GMAx16) /4 x 3 + GMAx16
14 (GMAPX12-GMAX16) | 4 x 2 + GMAXx16 (GMAX12-GMAx16) /4 x 2 + GMAx16
15 (GMAPX12-GMAx16) / 4 x 1 + GMAXx16 (GMAX12-GMAx16) /4 x 1 + GMAx16
16 GMAX16 GMAX16

17 (GMAX16-GMAXx32) /16 x 15+ GMAXx32 (GMAX16-GMAX32) /16 x 15 + GMAx32
18 (GMAX16-GMAXx32) /16 x 14 + GMAX32 (GMAX16-GMAX32) /16 x 14 + GMAx32
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19 (GMAX16-GMAXx32) /16 x 13+ GMAX32 (GMAX16-GMAXx32) /16 x 13 GMAX32
20 (GMAX16-GMAXx32) /16 x 12 + GMAX32 (GMAX16-GMAXx32) /16 x 12 GMAX32
21 (GMAX16-GMAx32) /16 x 11 + GMAX32 (GMAX16-GMAX32) /16 x 11 GMAX32
22 (GMAX16-GMAX32) /16 x 10 + GMAX32 (GMAX16-GMAX32) /16 x 10 GMAX32
23 (GMAX16-GMAX32) /16 % 9 + GMAX32 (GMAX16-GMAX32) /16x 9 GMAX3?
24 (GMAX16-GMAX32) /16 x 8 + GMAxX32 (GMAX16-GMAX32) /16 x 8. +/ /GMAX32
25 (GMAX16-GMAXx32) /16 x 7 + GMAx32 (GMAX16-GMAXx32) /16 x N7 GMAX32
26 (GMAX16-GMAXx32) /16 x 6 + GMAx32 (GMAX16-GMAXx32) /16 x _6 ; GMAXx32
27 (GMAX16-GMAX32) /16 % 5 + GMAX32 (GMAX16-GMAX32) /16%( 5 GMAX32
28 (GMAX16-GMAX32) /16 x 4 + GMAX32 (GMAX16-GMAX32) [ 16 . 4 GMAX32
29 (GMAX16-GMAX32) /16 x 3 + GMAX32 (GMAX16-GMAX32) . /16’ | 3 GMAX32
30 (GMAX16-GMAX32) /16 x 2 + GMAxX32 (GMAX16-GMAX32) /™[ 16 x 2 GMAX32
31 (GMAX16-GMAXx32) /16 x 1 + GMAx32 (GMAXlG-GMAX32) |/ fr|.6 X 1 GMAX32
32 GMAX32 GMAxX32
33 (GMAX32-GMAx48) /16 x 15+ GMAPX48 (GMAX32_-lG-MAx48) /16 x 15 GMAX48
34 (GMAX32-GMAx48) /16 x 14 + GMAPx48 | (GMAx32-GMAX48) /16x 14 GMAX48
35 (GMAX32-GMAx48) /16 x 13 + GMAPx48 (GMAX32-GMAx48) /16 x “~13* '+ GMAx48
36 (GMAX32-GMAXx48) /16 x 12 + GMAPX48‘ - (GMAX32-GMAX48) /16 x I12 GMAXx48
37 (GMAX32-GMAXx48) /16 x 11 + GMAPx48 I (GMAX32-GMAXx48) 16 % «11 GMAXx48
38 (GMAX32-GMAXx48) /16 x 10 + GMAX_48 (éMAX32-GMAX48) ‘}_16 x 10 GMAXx48
39 (GMAX32-GMAX48) /16 x 9 + GMAX4S (GMAX32-GMAX48) ~T16x 9 GMAX48
40 (GMAX32-GMAx48) /16 x 8 + GMAX48 (GMAX32-GMAX48) * /116 x 8 GMAX48
41 (GMAX32-GMAxX48) /16 x 7(+_ GMAX48 (GMAX32-GMAX48) /16 x 7 GMAX48
42 (GMAX32-GMAXx48) /16 x.6 + GMAX48 (GMAX32-GMAx48) /16 x 6 GMAXx48
43 (GMAX32-GMAx48) | 16/ 57+ \GMAX48 (GMAX32:GMAX48)  /16x 5 GMAX48
44 (GMAX32-GMAx48) /16 4.4/ GMAx48 (GMAX32-GMAX48) /16 x 4 GMAx48
45 (GMAX32-GMAX48) . /16 x'3 + GMAX48 |. ~(GMAX32-GMAx48) /16 x 3 GMAx48
46 (GMAX32-GMAX48)‘ / 16_ X 2 + GMAx48 (GMAX32-GMAXx48) /16 x 2 GMAXx48
47 (GMAX32-GMAXx48) 116 x 1 + GMAXAIS- (GMAX32-GMAXx48) /16 x 1 GMAXx48
48 [ GMAXx48 ? - GMAXx48
49 (GMAX48:GMAX64) /16 x 15 4 1 GMAXGA | (GMAX48-GMAX64)  /16x 15 GMAx64
50 (GMAX48TGMA)?64) /16 x 14 + "GMAXx64 (GMAX48-GMAX64) /16 x 14 GMAXx64
51 (GMAX48:GMAX64) /16 x 13+ GMAXx64 (GMAXx48-GMAXx64) /16 x 13 GMAXx64
52 (GMAx48-GMAXx64) /16 x 12 + GMAXx64 (GMAXx48-GMAXx64) /16 x 12 GMAXx64
53 (GMAX48-GMAX64) /16 x 11 + GMAXx64 (GMAXx48-GMAXx64) /16 x 11 GMAXx64
54, (GNMAX48-GMAx64) /16 x 10 + GMAX64 (GMAX48-GMAx64) /16 x 10 GMAX64
55 (GMAX48-GMAx64) /16 x 9 + GMAX64 (GMAX48-GMAx64)  /16x 9 GMAX64
56 (GMAX48-GMAx64) /16 x 8 + GMAX64 (GMAX48-GMAx64) /16 x 8 GMAX64
57 (GMAXx48-GMAXx64) /16 x 7 + GMAXx64 (GMAXx48-GMAXx64) /16 x 7 GMAXx64
58 (GMAXx48-GMAXx64) /16 x 6 + GMAx64 (GMAXx48-GMAXx64) /16 x 6 GMAXx64
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59 (GMAXx48-GMAXx64) /16 x 5 + GMAx64 (GMAXx48-GMAXx64) /16 x 5 + GMAXx64
60 (GMAXx48-GMAXx64) /16 x 4 + GMAXx64 (GMAXx48-GMAXx64) /16 x 4 + GMAx64
61 (GMAX48-GMAx64) /16 x 3 + GMAx64 (GMAX48-GMAXx64)  /16x 3 + GMAx64
62 (GMAX48-GMAx64) /16 x 2 + GMAx64 (GMAX48-GMAX64) /16 x 2  + . GMAx64
63 (GMAX48-GMAx64) /16 x 1 + GMAx64 (GMAX48-GMAX64) /16 x 1  + -GMAX64
64 GMAX64 GMAX64 X
65 (GMAX64-GMAX96) /32 x31+ GMAx96 (GMAX64-GMAX96) /32 x 131 .+ GMAX96
66 (GMAX64-GMAX96) /32 x30+ GMAx96 (GMAX64-GMAX96) /32 x _30. +; GMAx96
67 (GMAX64-GMAX96) /32 x 29 + GMAX96 (GMAX64-GMAX96)  /32%( 29 + GMAX96
68 (GMAXx64-GMAX96) /32 x28 + GMAX96 (GMAX64-GMAX96) [32% .28 + GMAx96
69 (GMAX64-GMAX96) /32 x 27 + GMAX96 (GMAX64-GMAX96) . 132’ | 27+ GMAX96
70 (GMAX64-GMAX96) /32 x 26 + GMAX96 (GMAX64-GMAX96) (/32 x 26 + GMAX96
71 (GMAX64-GMAX96) /32 x 25+ GMAx96 (GMAX64-GMAX96) > /éZ x 25 + GMAXx96
72 (GMAX64-GMAX96) /32 x 24+ GMAX96 (GMAX64-GMAX96) /32x 24 + GMAx96
73 (GMAX64-GMAX96) /32 x 23 + GMAX96 (GMAX64-lG-MAx96) /32x 23 + GMAX96
74 (GMAX64-GMAX96) /32 x 22 + GMAX96 (GMAX64-GMAX96) /32 x  22' +3 GMAx96
75 (GMAX64-GMAX96) /32 x 21+ GMAX96 (GMAX64-GMAX96) /32 x “~21* '+ GMAx96
76 (GMAX64-GMAX96) /32 x 20+ GMAX96 | ~(GMAX64-GMAX96) /32X 20 /+ GMAX96
77 (GMAX64-GMAX96) /32 x19+ GMAx96 I (GMAX64-GMAX96) 32%x =19 + GMAx96
78 (GMAX64-GMAX96) /32 x18 + GMAX_96 (GMAX64-GMAX96) /32 x 18 + GMAXx96
79 (GMAX64-GMAX96) /32 x 17+ GMAX96 (GMAX64-GMAX96) ~732x 17 + GMAX96
80 (GMAX64-GMAX96) /32 x 16 + GMAX96 (GMAX64-GMAX96) * //32x 16 + GMAX96
81 (GMAX64-GMAX96) /32 x 15 +_ GMAX96 (GMAX64-GMAX96)  /32x 15 + GMAX96
82 (GMAX64-GMAX96) /32 x14 + "GMAX96 (GMAX64-GMAX96) /32x 14 + GMAx96
83 (GMAX64-GMAX96) /324 13+ .\GMAX96 (GMAX64:GMAX96)  /32x 13 + GMAX96
84 (GMAX64-GMAX96) / 32°x 12+ GMAX96 (GMAXGA;GMAXQG) /32x 12 + GMAx96
85 (GMAX64-GMAX96) * ‘ [32 x11 + GMAX96 : '(GMAX64-GMAX96) /32x 11 + GMAx96
86 (GMAX64-GMAX96)‘ / 32_ x 10+ GMAx96 (GMAX64-GMAX96) /32x 10 + GMAx96
87 (GMAX64-GMAX96) 132x 9 + GMA?(QIG- (GMAX64-GMAX96) /32 % 9 + GMAX96
88 (GMAX64‘-GMAX96) /32x 8 + (%MAIXQG = (GMAX64-GMAX96) /32 x 8 + GMAX96
89 (GMAX64‘-GMAX_96)' /32 x 7 4 ¢ GMAx96 (GMAX64-GMAX96) /32 x 7 + GMAXx96
90 (GMAX64TGMA)?96) /32 x 6 + "GMAX96 (GMAX64-GMAX96) /32 x 6 + GMAXx96
91 (C?MAX64‘-GMAX96) /32x 5 + GMAx96 (GMAX64-GMAX96) /32 % 5 + GMAX96
92 /" “(GMAx64-GMAX96) /32x 4 + GMAx96 (GMAX64-GMAX96) /32 % 4 + GMAX96
93 ‘ (GVMAX64-GMAX96) /32x 3 + GMAx96 (GMAX64-GMAX96) /32 % 3 + GMAX96
94 _ (GMAX64-GMAX96) /32x 2 + GMAx96 (GMAX64-GMAX96) /32 x 2 + GMAXx96
95 (GMAX64-GMAX96) /32 x 1 + GMAX96 (GMAX64-GMAX96)  /32x 1 + GMAX96
96 GMAXx96 GMAX96
97 (GMAX96-GMAX128) /32 x 31+ GMAx128 (GMAX96-GMAXx128) /32x 31 + GMAx128
98 (GMAX96-GMAX128) /32 x 30+ GMAx128 (GMAX96-GMAXx128) /32x 30 + GMAx128
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99 (GMAX96-GMAX128) /32 x29 + GMAx128 (GMAX96-GMAXx128) /32x 29 GMAXx128
100 (GMAX96-GMAXx128) /32 x28 + GMAx128 (GMAX96-GMAXx128) /32x 28 GMAXx128
101 (GMAX96-GMAxX128) /32 x 27 + GMAx128 | (GMAX96-GMAX128) /32x 27 GMAX128
102 (GMAX96-GMAX128) /32 x 26 + GMAXx128 (GMAX96-GMAX128) /32x 26 GMAXx128
103 (GMAX96-GMAxX128) /32 x 25 + GMAx128 | (GMAX96-GMAx128) /32x 25 GMAX1J8
104 (GMAX96-GMAXx128) /32 x24 + GMAx128 (GMAX96-GMAXx128) [32x 24 ; GM,’A\XiZS
105 (GMAX96-GMAXx128) /32 x23 + GMAx128 (GMAX96-GMAXx128) /32 x 123 GMAXx128
106 (GMAX96-GMAXx128) /32 x 22+ GMAx128 (GMAX96-GMAXx128) [32x _22 ;, GMAXx128
107 (GMAX96-GMAxX128) /32 x 21 + GMAx128 | (GMAX96-GMAX128) /32x( 21 GMAX128
108 (GMAX96-GMAX128) /32 x 20 + GMAx128 (GMAX96-GMAX128) [32% .20 GMAXx128
109 (GMAX96-GMAX128) /32 x 19+ GMAx128 (GMAXQG-GMAXIZS). 132% 7 19 GMAXx128
110 (GMAX96-GMAX128) /32 x18 + GMAx128 (GMAX96-GMAX128),-" [32x 18 GMAXx128
111 (GMAX96-GMAX128) /32 x17 + GMAx128 (GMAXQB-GM.A_)‘(IZS) > /éZ x 17 GMAx128
112 (GMAX96-GMAX128) /32 x16 + GMAx128 (GMAX96-GMAX1.28) /32x 16 GMAx128
113 (GMAX96-GMAX128) /32 x 15+ GMAX128 | (GMAX96/GMAXI28) /32x 15 GMAX128
114 (GMAX96-GMAX128) /32 x 14 + GMAx128 | (GMAX9B-GMAX128) /32x 14% +; GMAX128
115 (GMAX96-GMAx128) /32 x 13+ GMAX128 | (GMAX96-GMAX128) /32 x “~13* '+ GMAX128
116 (GMAX96-GMAX128) /32 x12 + GMAx128 ‘ -('GMAXQG-GMAX128) /32x .12 GMAx128
117 (GMAX96-GMAX128) /32 x 11+ GMAx128'| (GMAX96-GMAXx128) /32 % =11 GMAx128
118 (GMAX96-GMAX128) /32 x10 + GMAXZ!.ZS (f;;-MAX96-GMAX128) /_32 x 10 GMAx128
119 (GMAX96-GMAX128) /32 x 9 + GMAX128| (GMAX96-GMAXIZ8) ~732x 9 GMAX128
120 (GMAX96-GMAX128) /32 x 8 + GMAx128 | (GMAX96-GMAXx128) ' //32x 8 GMAX128
121 (GMAX96-GMAx128) /32 x 7(+_ GMAX128 | (GMAX96-GMAX128) /32x 7 GMAX128
122 (GMAX96-GMAX128) /32 x.6 + GMAXv128 (GMAX96-GMAX128) /32 x 6 GMAx128
123 (GMAX96-GMAX128) [ 32/ 5/+ 'GMAx128 (GMAXQ%-GMA-XIZB) /32 x 5 GMAXx128
124 (GMAX96-GMAX128) / 32'x 4.+ GMAx128 (GMAXQG;GMAXIZB) /32 x 4 GMAx128
125 (GMAX96-GMAX128) : [ 32 x3 + GMAx128 : '(GMAXQG-GMAXlZB) /32 % 3 GMAXx128
126 (GMAX96-GMAX128) 132 x 2 + GMAx128 (GMAX96-GMAX128) /32 % 2 GMAXx128
127 (GMAX96-GMAX128) 132x 1 + GMAXl?é : (GMAX96-GMAXx128) /32 % 1 GMAXx128
128 / /~GMAX128 \ 1/ GMAX128
129 (GMAX12_8‘-GMAX_160) /32 %31+ ¢ G—MAXlGO— (GMAXx128-GMAx160) /32x 31 GMAXx160
130 (GMAXlZBjGMA)‘(lGO) /32 x 30 + GMAXx160 (GMAXx128-GMAx160) /32x 30 GMAXx160
131 (GMAXlZS‘-GMAXlGO) /32 %29+ GMAx160 (GMAXx128-GMAx160) /32x 29 GMAXx160
132 (GMAX128-GMAX160) /32 x 28 + GMAx160 (GMAXx128-GMAx160) /32x 28 GMAXx160
133 (GMAXIZS-GMAX160) /32 x 27 + GMAXx160 (GMAXx128-GMAx160) /32x 27 GMAXx160
134 (GMAX128-GMAX160) /32 x 26 + GMAx160 (GMAXx128-GMAx160) /32x 26 GMAXx160
135 (GMAX128-GMAX160) /32 x 25+ GMAx160 (GMAXx128-GMAx160) /32x 25 GMAXx160
136 (GMAX128-GMAX160) /32 x 24 + GMAx160 (GMAXx128-GMAXx160) /32x 24 GMAXx160
137 (GMAX128-GMAX160) /32 x 23+ GMAx160 (GMAXx128-GMAx160) /32x 23 GMAXx160
138 (GMAX128-GMAXx160) /32 x 22+ GMAx160 (GMAXx128-GMAx160) /32x 22 GMAXx160
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139 (GMAX128-GMAXx160) /32 x 21+ GMAx160 (GMAXx128-GMAx160) /32x 21 GMAXx160
140 (GMAX128-GMAXx160) /32 x 20+ GMAx160 (GMAXx128-GMAx160) /32x 20 GMAXx160
141 (GMAX128-GMAX160) /32 x 19 + GMAX160 | (GMAX128-GMAx160) /32x 19 GMAX160
142 (GMAX128-GMAX160) /32 x 18 + GMAX160 | (GMAxX128-GMAx160) /32x 18 GMAX160
143 (GMAX128-GMAX160) /32 x 17 + GMAX160 | (GMAX128-GMAX160) /32x 17 GMAX180
144 (GMAX128-GMAXx160) /32 x16 + GMAx160 (GMAXx128-GMAx160) /32x 16 ; GM,’A\XiGO
145 (GMAX128-GMAX160) /32 x 15+ GMAXx160 (GMAXx128-GMAx160) /32x 115 GMAXx160
146 (GMAX128-GMAXx160) /32 x 14 + GMAx160 (GMAXx128-GMAx160) /32x _14 , GMAX160
147 (GMAX128-GMAX160) /32 x 13 + GMAX160 | (GMAX128-GMAx160) /32x( 13 GMAX160
148 (GMAx128-GMAx160) /32 x 12 + GMAX160 (GMAX128-GMAx160) /32 . 12 GMAXx160
149 (GMAX128-GMAX160) /32 x 11 + GMAXx160 (GMAXlZS-GMAXlGO) 132x 7 11 GMAXx160
150 (GMAX128-GMAXx160) /32 x10+ GMAx160 (GMAXlZS-GMAXlBO)." [32x 10 GMAXx160
151 (GMAX128-GMAX160) /32x 9 + GMAx160 (GMAXlZB-GMAXlGO) > /éz X 9 GMAXx160
152 (GMAX128-GMAX160) /32 x 8 + GMAx160 (GMAX128-GMAX160).." / 32 x 8 GMAXx160
153 (GMAX128-GMAX160) /32 7 + GMAX160 | (GMAX128-GMAX160) /32x 7 GMAX160
154 (GMAX128-GMAX160) /32 x 6 + GMAX160 | (GMAXL28-GMAX160) /32x 6% + GMAX160
155 (GMAX128-GMAx160) /32 x 5 + GMAX160 | (GMAKX128-GMAX160) /32 x“~.5* '+ GMAXL60
156 (GMAX128-GMAX160) /32 x 4 + GMAx160 ‘ (GMAX1-28-GMAX160) /32 x : 4 GMAXx160
157 (GMAx128-GMAx160) /32 x 3 + GMAx160 (GMAXx128-GMAx160) /32% =3 GMAXx160
158 (GMAX128-GMAX160) /32%x 2 + GMAXZ!.BO (GMAXlZB-GMAXlGO) /_32 x 2 GMAXx160
159 (GMAX128-GMAX160) /32 x 1 + GMAX160%| (GMAX128-GMAX160) ~/32x 1 GMAX160
160 GMAX160 GMAX160
161 (GMAX160-GMAX192) /32 x 31 +_ GMAX192 | (GMAX160-GMAX192) /32x 31 GMAX192
162 (GMAX160-GMAXx192) /32 %30 + GMAXv192 (GMAX160-GMAX192) /32x 30 GMAXx192
163 (GMAX160-GMAX192)  /32/% 29"+ GMAx192 | (GMAXI60:GMAX192) /32x 29 GMAX192
164 (GMAX160-GMAXx192) / 32"x 28+ GMAx192 (GMAXlGd-GMAXlQZ) /32x 28 GMAXx192
165 (GMAXlGO-GMAXlQZ). [ 32 x27 + GMAx192 : (GM:QX].GO-GMAXlQZ) [32x 27 GMAXx192
166 (GMAX160-GMAXx192) 132 x 26 + GMAx192 (GMAX160-GMAx192) [/32x 26 GMAx192
167 (GMAX160-GMAx192) /132 x 25 + GMAX1192. : (GMAXx160-GMAx192) /32x 25 GMAXx192
168 (GMAXlGO‘-GMAXlQZ) /32 %24 + GMA)&192* : (GMAX160-GMAx192) [32x 24 GMAXx192
169 (GMAXlG_O‘-GMAX_lQZ) /32 %23+ ¢ G—MAX192 : (GMAXx160-GMAx192) /32x 23 GMAXx192
170 (GMAXlGOTGMAXlQZ) /32 x 22+ GMAx192 (GMAXx160-GMAx192) /32x 22 GMAXx192
171 (GMAXlGO‘-GMAXlQZ) /32 x 21+ GMAx192 (GMAXx160-GMAx192) /32x 21 GMAXx192
172 (GMAX160-GMAx192) /32 x 20+ GMAx192 (GMAXx160-GMAx192) /32x 20 GMAx192
173 (GMAX160-GMAX192) /32 x19 + GMAx192 (GMAXx160-GMAx192) /32x 19 GMAx192
174 (GMAX160-GMAXx192) /32 x18 + GMAx192 (GMAX160-GMAx192) /32x 18 GMAXx192
175 (GMAX160-GMAXx192) /32 x17 + GMAx192 (GMAX160-GMAXx192) /32 x 17 GMAXx192
176 (GMAX160-GMAXx192) /32 x16 + GMAx192 (GMAX160-GMAx192) /32x 16 GMAXx192
177 (GMAX160-GMAXx192) /32 x 15+ GMAx192 (GMAXx160-GMAx192) /32x 15 GMAXx192
178 (GMAX160-GMAXx192) /32 x14 + GMAx192 (GMAXx160-GMAx192) /32x 14 GMAx192
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179 (GMAX160-GMAXx192) /32 x13 + GMAx192 (GMAXx160-GMAx192) /32x 13 GMAXx192
180 (GMAX160-GMAXx192) /32 x12 + GMAx192 (GMAXx160-GMAx192) /32x 12 GMAXx192
181 (GMAX160-GMAX192) /32 x 11 + GMAx192 | (GMAX160-GMAx192) /32x 11 GMAX192
182 (GMAX160-GMAx192) /32 x 10 + GMAXx192 (GMAX160-GMAx192) /32x 10 GMAXx192
183 (GMAX160-GMAX192) /32 x 9 + GMAx192 | (GMAX160-GMAx192) /32x 9 GMAX192
184 (GMAX160-GMAXx192) /32 x 8 + GMAx192 (GMAXx160-GMAx192) /32 x 8 ; GM,’A\XJ;92
185 (GMAX160-GMAXx192) /32 x 7 + GMAx192 (GMAX160-GMAx192) /32 x [~7 GMAXx192
186 (GMAX160-GMAXx192) /32x 6 + GMAx192 (GMAXx160-GMAx192) /32x _'6 ;, GMAXx192
187 (GMAX160-GMAX192) /32 x 5 + GMAX192 | (GMAX160-GMAx192) /32%( 5 GMAX192
188 (GMAX160-GMAX192) /32 x 4 + GMAx192 | (GMAX160-GMAX192) /32 . 4 GMAX192
189 (GMAX160-GMAx192) /32 x 3 + GMAx192 (GMAXlGO-GMAXlQZ) 132x 1 3 GMAXx192
190 (GMAX160-GMAXx192) /32 x 2 + GMAx192 (GMAXlﬁO-GMAXlQZ)-" [32 x 2 GMAXx192
191 (GMAX160-GMAXx192) /32x 1 + GMAx192 (GMAXlGO-GMAXlQZ) > /éZ X 1 GMAXx192
192 GMAXx192 GMAX192
193 (GMAX192-GMAX208) /16 x 15+ GMAX208 | (GMAX192-GMAx208) /16x 15 GMAX208
194 (GMAX192-GMAX208) /16 x 14 + GMAx208 | (GMAX192-GMAX208) /16x 14% +; GMAX208
195 (GMAX192-GMAx208) /16 x 13+ GMAx208 | (GMAKX192-GMAX208) /16 x “~13" '+ GMAX208
196 (GMAX192-GMAXx208) /16 x 12 + GMAx208 ‘ (GMAXLC)Z-GMAXZOS) /16 x . 12 GMAx208
197 (GMAX192-GMAXx208) /16 x 11 + GMAXx208 (GMAX192-GMAx208) /16 % _ =11 GMAx208
198 (GMAX192-GMAXx208) /16 x 10 + GMAX?OS (GMAXIQZ-GMAXZOS) ‘)_16 x 10 GMAx208
199 (GMAXx192-GMAx208) /16x 9 + GMAX208 (GMAXlQZ-GMAXZOS) /16 x 9 GMAXx208
200 (GMAX192-GMAX208) /16 x 8 + GMAx208 | (GMAX192-GMAX208)' //16 x 8 GMAX208
201 (GMAX192-GMAX208) /16 x 7(+_ GMAX208 | (GMAX192-GMAX208) /16x 7 GMAX208
202 (GMAX192-GMAXx208) /16 x.6 + GMAXZOS (GMAX192-GMAx208) /16 x 6 GMAx208
203 (GMAX192-GMAx208)  / 16/x 5/+ . 'GMAx208 (GMAXléZ-GMAXZOS) /16 x 5 GMAx208
204 (GMAX192-GMAXx208) / 16x 4.+ GMAx208 (GMAXlgé-GMAXZOS) /16 x 4 GMAx208
205 (GMAX192-GMAX208). /16 x*3 + GMAx208 : (GM:AXIQZ-GMAXZOS) /16 x 3 GMAx208
206 (GMAX192-GMAXx208) 116 x 2 + GMAx208 (GMAXx192-GMAx208) /16 % 2 GMAx208
207 (GMAX192-GMAXx208) 116 x 1 + GMAXZPE; : (GMAXx192-GMAXx208) /16 x 1 GMAx208
208 / ~GMAX208 ~\ 1/ GMAX208
209 (GMAXZO_B‘-GMAX_ZZ4) /16 x 15 + C{GMAXx224 (GMAXx208-GMAx224) /16 x 15 GMAx224
210 (GMAXZOBTGMAX224) /16 x 14 + GMAx224 (GMAX208-GMAx224) [16x 14 GMAx224
211 (GMAXZOS‘-GMAX224) /16 x 13 + GMAx224 (GMAXx208-GMAx224) /16 x 13 GMAx224
212 (GMAX208-GMAXx224) /16 x 12 + GMAx224 (GMAXx208-GMAx224) /16 x 12 GMAx224
213 (GMAXZOS-GMAX224) /16 x 11 + GMAx224 (GMAXx208-GMAx224) /16x 11 GMAx224
2;|.4 (GMAX208-GMAXx224) /16 x 10 + GMAx224 (GMAX208-GMAx224) /16 x 10 GMAx224
215 (GMAX208-GMAXx224) /16 x 9 + GMAx224 (GMAX208-GMAXx224) /16 x 9 GMAx224
216 (GMAX208-GMAXx224) /16 x 8 + GMAx224 (GMAX208-GMAx224) /16 x 8 GMAx224
217 (GMAX208-GMAXx224) /16 x 7 + GMAx224 (GMAXx208-GMAXx224) /16 x 7 GMAx224
218 (GMAX208-GMAXx224) /16 x 6 + GMAx224 (GMAXx208-GMAXx224) /16 x 6 GMAx224
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219 (GMAX208-GMAXx224) /16 x 5 + GMAx224 (GMAx208-GMAx224) | 16 % 5 GMAx224
220 (GMAX208-GMAXx224) /16 x 4 + GMAx224 (GMAx208-GMAx224) | 16 % 4 GMAx224
221 (GMAXx208-GMAx224) /16 x 3 + GMAx224 (GMAX208-GMAXx224) /16 x 3 GMAXx224
222 (GMAXx208-GMAx224) /16 x 2 + GMAx224 (GMAX208-GMAXx224) /16 x 2 GMAXx224
223 (GMAX208-GMAX224) /16 x 1 + GMAX224 | (GMAX208-GMAx224) /16x 1 GMAX294
224 GMAXx224 GMAXx224 . V
225 (GMAX224-GMAXx240) /16 x 15 + GMAx240 (GMAx224-GMAx240) /16 x 115 GMAXx240
226 (GMAX224-GMAXx240) /16 x 14 + GMAx240 (GMAx224-GMAx240) /16 x _14 , GMAX240
227 (GMAX224-GMAX240) /16 x 13 + GMAX240 | (GMAX224-GMAx240) /16%( 13 GMAX240
228 (GMAXx224-GMAx240) /16 x 12 + GMAx240 (GMAX224-GMAx240) [ 16x . 12 GMAXx240
229 (GMAXx224-GMAx240) /16 x 11 + GMAx240 (GMAX224-GMAX240) 116 % ;11 GMAXx240
230 (GMAX224-GMAXx240) /16 x 10 + GMAx240 (GMAX224-GMAX240)." [16 x 10 GMAXx240
231 (GMAX224-GMAXx240) /16 x 9 + GMAx240 (GMAX224-GMAX240) |/ 5.6 X 9 GMAx240
232 (GMAX224-GMAXx240) /16 x 8 + GMAx240 (GMAX224-GMAX240).." /16 x 8 GMAx240
233 (GMAX224-GMAX240) /16 x 7 + GMAX240 (GMAx2241GMAx24O) /16x 7 GMAX240
234 (GMAX224-GMAX240) /16 x 6 + GMAx240 | (GMAX224-GMAX240) /16x 6 +3 GMAX240
235 (GMAX224-GMAX240) /16 x 5 + GMAx240 | (GMAK224-GMAx240) /16 x “~.5* '+ GMAX240
236 (GMAX224-GMAXx240) /16 x 4 + GMAX240‘ (GMAX2-24-GMAX240) /16 x : 4 : GMAXx240
237 (GMAX224-GMAXx240) /16 x 3 + GMAx240 . (GMAX224-GMAx240) . /-16%_ *3 GMAx240
238 (GMAX224-GMAXx240) /16 x 2 + GMAX?4O (GMAX224-GMAX240) ‘}_16 x 2 GMAx240
239 (GMAX224-GMAX240) /16 x 1 + GMAX240%| (GMAx224-GMAX240) ~TT6x 1 GMAX240
240 GMAX240 GMAX240
241 (GMAX240-GMAX244) | 4 x 3(+_ GMAX244 | (GMAX240-GMAX244) [ 4 x 3 GMAX244
242 (GMAX240-GMAXx244) [ 4 x.2 + GMAX244 (GMAX240-GMAx244) | 4 x 2 GMAx244
243 (GMAX240-GMAXx244) [ Asx 1+ 'GMAx244 (GMAXZ&O-GM;&X244) /[ 4 x 1 GMAx244
244 GMAx244 " GMAx244
245 (GMAX244-GMAX248). [ 4 x3 + GMAx248 7(GM:°«X244-GMAX248) /| 4 x 3 GMAx248
246 (GMAX244-GMAX248) / 4_>< 2 + GMAXx248 (GMAXx244-GMAx248) | 4 x 2 GMAx248
247 (GMAX244-GMAXx248) 14 x 1 + GMAXZf]-é '(GMAX244-GMAX248) /| 4 x 1 GMAXx248
248 ‘ “GMAXx248 ? A/ GMAXx248
249 (GMAX24_-8‘-GMAX_252) /| 4 x 3 + 'G_MAX252- (GMAXx248-GMAx252) | 4 x 3 GMAXx252
250 (GMAX248TGMAX252) / 4 x 2 + GMAx252 (GMAXx248-GMAx252) | 4 x 2 GMAXx252
251 (GMAX248:GMAX252) /4 x 1 + GMAx252 (GMAXx248-GMAXx252) | 4 x 1 GMAx252
252 f ¢ GMAXx252 GMAXx252
253 ‘ (GMAXZSZ-GMAXZSS) / 3 x 2 + GMAx255 (GMAx252-GMAx255) [/ 3 x 2 GMAXx255
254 ¢ (GMAX252-GMAX255) / 3 x 1 + GMAx255 (GMAXx252-GMAx255) [/ 3 x 1 GMAXx255
255 GMAXx255 GMAX255
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5.8 Reset

Setting RSTB pin to “L” (hardware reset) can initialize internal function. Generally, VDDI is not stable at the time that the system

power is just turned ON. The hardware reset is required to initialize internal registers after VDDI is stable. Initialized by RSTB pin is

essential before operating. There are two suggestions for the hardware reset connection. One is RSTB controlled by MCU. The

other is connecting an external RC circuit with RSTB pin, and the recommended RC circuit is 47 KQ ~ 200KQ + 0.47uF. (For 1ms <

t1 <3ms)

VDD

RSTB IC

7
Recommend power on reset timing is shown as below.

* For RSTB pin +RC:

# 90%
VDDI / —
72 10% o

=
—?| 90%
o
s _—

RSTB I

1%,

Xl
A0

Ims = t1 =3ms | <+ -
ims < tror - '
50us <trstr =10ms ' >

t RSTR

* For RSTB pin controlled by external MCU:

#90% .
¢ i | |
VDDI / -
77 10% ¥ -

—." ﬁ
'Tk 90% 90%
N —

o

RSTB ~ \ Re 9

|
'
B
ﬂ

7[ 10%

ceseccesccscsscsccccscssneccns -f

Ims ~=4t1"< 3mg’| = T > | §

'

Ims/ < teor

trsTR<1US ' - r—

Ims ="12 t2

J
\

15us </'t3 -

t3
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

5.9 Temperature Compensation Function
Set “HT_min” and “LT_max” to define the minimum temperature of high temperature region and the maximum temperature of low
temperature region. This chip changes the setting values of VCOM / VGMPHO /VGMNHO / VGH / VGL according to “HTcomp” or
“LTcomp” when current temperature is in high or low temperature region.

Setting Value
A A

Normal setting

+ HTcomp / e
Normal setting '
Normal setting /

+ LTcomp N - J
S ® ® S =— Temperature
LT_max- 48 LT_max HT_min HT min+ 48

The setting values change linearly as the temperature varies. For example, if the temperature is'greater than “HT_min” by AT, then
the new setting is as below:
Setting Value = Normal setting + (AT/48) * HTcomp

Setting Value 2 . =R -
A [ | -

Normal setting

+ HTcomp his [
___-_________-_______’__;':7/
Normal settin . - : [ { %'
J
‘ NG AT

I

| .

¢ S > Temperature
T

o N
HT_min/" HT_min+ 48

When the setting is changed, it begins to update. the setting +1 or -1 every. 64 frames until it reaches to new setting.

5.10 Function Safety . : X
5.10.1 Error Feedback
In order to satisfy the autometive safety requirement, this chipsupports function detection and status feedback about not only
data connectivity but also.internal pewer and IC temperature. The ERR pin can indicate the IC operational status
spontaneously. If the ERR.pin keeps /H’ during power-on penod the IC can work well with good connectivity, proper internal
power setting, and reasonable ICtemperature -

~VDDP ’/

ERR IC status is normal.
ERR IC status is
abnormal.
Once ERR"pin goes ‘L, please read the IC status in register Page0, R29h. It can help assist system to find out or solve the
problem.
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5.10.2 Fail Safe
This chip can detect DE, VS, HS, and CLK. If any of these signals is abnormal, it will enter self-protection mode and display
black pattern. The state machine is as following.

Normal | Normal
Display Display
; SeIfProtectionl { [
CLK STOP? y— Seff Protection Y—="" Vode

Note: ' '

1. DCLK does not toggle over 20us, this chip will enter self-protection mode and display black pattern.

2. "DE abnormal" includes mismatch of DE high pulse width and H resolution, and.mismatch of DE high pulse number and V
resolution. ]

3. HS abnormal stands for HS interval being over the limitation as shown below (HFEP;tolerance= 1} H_interval).

.

Normal H_interval . . . ¥
- — [ -
HS : ’| | e ¥
>%;§H_intq:rval §
Abnormal _ ‘_;.__E__ : -
Hs1 e : .
| i 3] \ |
S S3%H interval
Abnormal v < .
HS2 ] i .

1 ' o |
HS —”7— | — == :—— | -:—~
| | =
N | | | |
| | | | |
VS ‘ ] ~ = | |
I‘ 1)) : : ‘ | >6HS | :
—\ : ' '
Abnormal /| | | : |
Vs1 | | |
—- “ | | | >6HS |
/ | ' : ! :
. Abnormal | ! |
VS2 / | : |

5.10.3".De-glitch
This chip supports de-glitch function in order to prevent the input signal such as VS, HS, or DE from the interference with glitch.
The pulse width of glitch would be ignored by setting DEG_EN and DEGSJ[1:0].
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<—V low glitch < 4dclk(max)

DE with low glitch I_l
De-glitch DE

> high glitch < 4dclk(max) 3,

DE with high glitch
De-glitch DE

5.10.4 ERR Pin Connection \ )
5.10.4.1 Single Chip Application

Master IC
ERR

Monitor i
5.10.4.2 Cascade Application (€
Connectionl: (| T - I @
Master IC Slavel IC Slave2 IC
ERR ERR R
,\ ]
Monitor
Connection2: x >
Master IC Slavel IC % Slave2 IC
ERR ERR ERR
| |
Mo‘n’itor 2

5.11 GAS Function [ ¢ -

When the power voltage of VDD+(3.3V) abnormal power off, that will cause the image still keeps on the LCD panel for a long time
or next time power on‘quickly, LC.D‘paneI will be flicker display..GAS (Gate All Select) function can let the image disappears quickly

and resolved flicker display.

This chip has VDD abnormal power off detection and send GIP signals to panel gate circuit by register setting. When GAS function
is operating, it can-discharge residual electricity in LCD panel.

VDD

___ GAs
Threshold

ov
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6. REGISTER COMMAND

6.1 Register Command List
6.1.1 Page Section

A(?fé‘;(‘“;‘s D7 D6 D5 D4 D3 D2 D1 DO ?ﬁfs;)'t

00h Page[3] Page[2] Page[1] Page[0] WALL AID[1:0] F8h
6.1.2 PageO

A(?_?S(S)s D7 D6 D5 D4 D3 D2 D1 DO ?ﬁg"%‘
01h GDPOS[1:0] MODE RL uD GDSEL | HW_CTRL XOR BIST 00h
02h EXT_PWR INV[1:0] EXT_PWR2 | ROM_RLD _IFSEL[1:0] 00h
03h VESA P_ON P_OFF | wmiSs_DET_ON NB DEG_EN / DEGS[L:0] 70h
04h DE_POL | VS_POL | HS_POL | CK_POL MLSB DISPON |~ BGR- BIT8 10h
05h VACT[11:8] RES[3:0} | 20h
06h VACT[7:1] ¥ Reserved DOh
07h HACT[11:10] WRBYCID VBP[8] VFP[S] HBP[8] HFP[8] 40h
08h HACT[9:2] ' EOh
09h VBP[7:0] 14h
0Ah VFP[7:0] 7 f 14h
0Bh HBP[7:0] 14h
0Ch HFP[7:0] 14h
0Dh ID1[7:0] 00h
OEh ID2[7:0] 00h
OFh CPUS[1.0] CPUS_XOR 00h
10h BCK_DIV_PON[1:0] BIST_PCYC[1:0] 'BIST_PAT[3:0] 4Eh
11h BIST_W[7:0] ~\ FFh
12h MSK_RX_ERR |MSK_RLD_ERR| MSK_VDB_LV/| VSP/LV_ACT | VSN_LV_ACT _yG_L_Lv_ACT VGH_LV_ACT | MSK_STV_ERR 00h
13h MSK_DE_ERR | MSK_HS_ERR | MSK_VS_ERR |MSK_CK_ERR MSK_MQ;E_R'R_ VSPN_ACT | VGHL_ACT MSK_HT 00h
14h MSK_LT PON_SKIP FAST_PON[1:0] STS_HOLD[2:0] 40h
15h ERR_NORM_SEL[1:0] ERR_ABN_SEL[1:0] err_DETOFF | ERRDETOFF | ERRINITIAL | SEL_NEW_ERR | 46h
16h L\ ADD_BHBLK[3:0] 80h
17h T 00h
18h 80h
19h y 00h
1Ah 80h
1Bh , 00h
1Ch TPEN_~| TP_SYNCV | TP_BLKEN | TP_INV | TP_ABENB TP_OUT_SEL[2:0] 24h
1Dh TPDLY[7:0] 09h
1Eh TPHLD[7:0] 18h
1Fh SD_DET_EN| BVBLK_P1 TPDLY[10:8] 00h
20h BCK_DIV[1:0] 2x_BHBLK | BISTXTALK. BIST_VBLK[3:0] 47h
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21h VGMPHO_2ND_TRIM[2:0] VGMNHO_2ND_TRIM[2:0] ‘ V15D_RX_2ND_TRIM[1:0] 00h
22h VGH_2ND_TRIM[1:0] ‘ VGL_2ND_TRIM[1:0] ‘ ‘ VRSP_2ND_TRIM[2:0] 00h
23h VRSN_2ND_TRIM[2:0] TS_2ND_TRIM[4:0] 00h
24h~25h | | | | 00h
26h RSTB 6Ch
27h STBYB  A7h
28h 00h
29h LT ST HT ST STV_ST DE_ST VS_ST HS_ST | “~CLK.ST RIO
2Ah TS_ENV[7:0] 18 R/O
2Bh RIO
2Ch RLD_ST |LVDS_ST MERGE_ST . RIO
2Dh , Ve R/O
2Eh VSP_LVB | VSN.LVB VGL LvB | VGH_LvB RIO
2Fh VGH_OVD | VGL_OVD STB_ST ' R/O
30h G RIO
31h VGL_OK VGH_OK | VSN_DEB_OK |VSP_DEB_OK|VSP_DEB_OCP |VSN_DEB_OCP VSP—DPEB—OV VSN_DEB_OVP R/O
32h [ | : : RIO
33h z ™ RIO
34h RIO
35h~3Dh _ ™ 00h
3Eh RGBCRC-GOLD_ALL[15:8] 00h
3Fh RGBCRC.GOLD_ALL[7:0] 00h
40h RGBCRC_EN_ALL[1:0] | RGBCRC_INI ‘%%ngfi“f‘f_. RGBCRC_ERR"CNT{1:0] RGBCRC_SWAPI[1:0] 20h
41h | RGBCRC_LSB \Rggcggggo RGBCRG_ENA[10] _RGBGRC_HST1[11:8] 00h
42h RGBCRC_HSTL[7:0] [ (™ | 00h
43h ‘ ‘ 1 ‘ : ~.RGBCRC_VST1[11:8] 00h
44h RGBCRC_VST1{7:0}- 00h
45h | ‘ ‘ ‘ RGBCRC_HEND1[11:8] 00h
46h RGBCRC_HEND[7:0] 00h
47h ‘ v \ ‘ er l '/ RGBCRC_VEND1[11:8] 00h
48h ) RGBCRC\VEND1[7:0] 00h
49h - RGBCRC/ GOLD1[15:8] 00h
4Ah . RGBCRC_GOLD1[7:0] 00h
4Bh I \ e 2 ‘ RGBCRC_EN2[L:0] ‘ RGBCRC_HST2[11:8] 00h
4Ch Y RGBCRC_HST2[7:0] 00h
4Dh e | | | RGBCRC_VST2[11:8] 0oh
4Eh RGBCRC_VST2[7:0] 00h
4Fh ‘ ‘ ‘ ‘ RGBCRC_HEND2[11:8] 00h
50h RGBCRC_HEND2[7:0] 00h
51h ‘ ‘ ‘ ‘ RGBCRC_VEND2[11:8] 00h
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
52h RGBCRC_VEND2[7:0] 00h
53h RGBCRC_GOLD2[15:8] 00h
54h RGBCRC_GOLD2[7:0] 00h
55h |RGE‘_3§ECL—_“QOD‘ RGBCRC_EN3[1:0] ‘ RGBCRC_HST3[11:8] 0oh
56h RGBCRC_HST3[7:0] ~00h
57h | | | | RGBCRC_VST3[11:8] b oon
58h RGBCRC_VST3[7:0] 00h
59h ‘ ‘ ‘ ‘ RGBCRC_HEND3[11:8] 00h
5Ah RGBCRC_HEND3[7:0] ' 00h
5Bh | ‘ ‘ ‘ RGBCRC_VEND3[11:8] 00h
5Ch RGBCRC_VEND3[7:0] \\"¥) 00h
5Dh RGBCRC_GOLD3[15:8] > 00h
5Eh RGBCRC_GOLD3[7:0] : 00h
5Fh ‘RGE?EL—_“QOD‘ RGBCRC_EN4[1:0] ‘ RGBCRC HST4[11:8] 00h
60h RGBCRC_HST4[7:0] 00h
61h | | | | _RGBCRC_VST4[11:8] 00h
62h RGBCRC_VSTA4[7:0] | - 00h
63h | | | | /. ~/ —RGBCRC_HEND4[1V8]', 00h
64h RGBCRC_HENDA[7:0] : 00h
65h ‘ ‘ ‘ | - RGBCRC_VENDA4[11:8] 00h
66h RGBCRC-VEND4[7:0] 00h
67h RGBCRC_GOLD4[15:8] 00h
68h RGBERC-GOLDA[7:0] 00h
69h ' , 00h
6Ah CRC/NOW_RO_1[15:8] { ' | R/O
6Bh CRC_NOW_RO_1{7:0} . R/IO
6Ch CRC_NOW_RO_ 2[15:8} R/IO
6Dh CRC_NOW_RO32[7:0] R/IO
6Eh CRC_NO}V\{JRO_fS[lS:S] R/O
6Fh CR(Z_;NOW_Ro;S[7:O] R/O
70h CRC_NOW._RO_4[15:8] R/O
71h - CRC_NOW_RO_4[7:0] RIO
72h CRC_ERR_FCNT _1[7:0] RIO
73h CRC_ERR_FCNT_2[7:0] R/O
74h CRC_ERR_FCNT _3[7:0] R/O
75h — CRC_ERR_FCNT _4[7:0] R/O
76h CRC_NOW_RO_ALL[15:8] RIO
77h CRC_NOW_RO_ALL[7:0] RIO
78h CRC_ERR_FCNT_ALL[7:0] RIO

Note : Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.
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6.1.3 Page?2
A(‘Ldéf(s)s D7 D6 D5 D4 D3 D2 D1 DO ?ﬁg‘;)'t
01lh R_GMA_BYP X X X X GMARO0[9:8] 00h
02h GMARO[7:0] 71h
03h X X X X l X | X | GMARA4[9:8] 00h
04h GMAR4[7:0] 74h
05h X X X X ‘ X ‘ X ‘ GMAR8[9:8] 00h
06h GMARS[7:0] 7Fh
o7h X X X x | x| x| GMAR129:8] 0oh
08h GMAR12[7:0] 97h
09h X X X X | X | X J . GMAR16[9:8] 00h
0Ah GMAR16[7:0] ), BDh
0Bh X X X X ‘ X ‘ x.. ' . GMAR32[9:8] 0lh
och GMAR32[7:0] : och
0Dh X X X X ‘ X ‘ X ‘ GMARA48[9:8] 01lh
OEh GMAR48[7:0] =N _ 45h
OFh X X X X ‘ X X ‘ GMARG4t9;_8] \ 01lh
10h GMARGA[70] ~ I ' 71h
11h X X X X ‘ 53 ‘ X ‘ _.GMAR96[9:8] 01h
12h GMAR96[7:0] BOh
13h X X X X ‘ X ‘ x | ‘ ‘-G-MAR128[9:8] 01h
14h GMAR128[7:0] = E7h
15h X X X — ‘ X ‘ ) X ‘ GMAR160[9:8] 02h
16h GMAR160[7:0] .- > 1Eh
17h X X X X ‘ X " ) Ix ‘ GMAR192[9:8] 02h
18h GMAR192[7:0] . .~ 60h
19h X X X x | ~xf x| ocwmareosos 02h
1Ah GMAR208[7:0] 8Bh
1Bh X X X X ,‘ | X ‘ X ‘ GMAR224[9:8] 02h
1Ch , GMAR224[70] Coh
1Dh X X X X ‘ X ‘ X ‘ GMAR240[9:8] 03h
1Eh - GMAR240[7:0] 0Ch
1Fh X X X X ‘ X ‘ X ‘ GMAR244[9:8] 03h
20h GMAR244[7:0] 27h
21h X X X X ‘ X ‘ X ‘ GMAR248[9:8] 03h
22h . GMAR248[7:0] 46h
23h X X X X ‘ X ‘ X ‘ GMAR252[9:8] 03h
24h GMAR252[7:0] 71h
25h X X X X ‘ X ’ X ’ GMAR255[9:8] 03h
26h GMAR255[7:0] B4h
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Note : Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.

6.1.4 Page 3

Address Default
(HEX) D7 D6 D5 D4 D3 D2 D1 DO (HEX)
01h X X X X X GMAGO0[9:8] 00h
02h GMAGO[7:0] 71h
03h X X ‘ X X ‘ X ‘ X ‘ GMAGA4[9:8] 00h
04h GMAG4[7:0] - 74h
05h X X ‘ X X ‘ X ‘ X ‘ GMAGSI9:8] 00h
06h GMAGS[7:0] 5 7Fh
o7h X X ‘ X X | X | X j ' GMAG12[9:8] 00h
08h GMAG12[7:0] 2= 97h
o9h X x | «x x | x| x| emacies 0oh
0Ah GMAG16[7:0] BDh
0Bh X X ‘ X X ‘ X ‘ X l GMAG32[9:8] 01lh
0Ch GMAG32[7:0] ' 0Ch
0Dh X x | x x | x| GMAG48[9:8] 01h
OEh GMAGA8[7:0F ' (N ) 45h
OFh X X ‘ X X ‘ " (x ' X ‘ GMAGS4[9:8] 01h
10h GMAG64{7:0] | 71h
11h X x | x x ~—+ x| x ) _cMmaces[as] 01h
12h GMAGY6[7:0] ) ) BOh
13h X x | x x ./ x| | x = omacizspas 01h
14h L GMAG128[7:0] E7h
15h X x | | x  Jx~"] cmacieoos] 02h

\ ]

16h GMAG160[7:0] 1Eh
17h X X ‘ X X ‘ R X ‘ GMAG192[9:8] 02h
18h ~ GMAG192[7:0}. . 60h
19h X X ' XM X ‘ —— X ‘ X ‘ GMAG208[9:8] 02h
1Ah GMAG208[7:0] 8Bh
1Bh X | ‘ X X" ] X ‘ X ‘ GMAG224[9:8] 02h
1ch - GMAG224[7:0] Coh
1Dh X X7 ‘ X X ‘ X ‘ X ‘ GMAG240[9:8] 03h
1Eh - GMAG240[7:0] 0Ch
1Fh “ X X ‘ X X ‘ X ‘ X ‘ GMAG244[9:8] 03h
20h GMAG244[7:0] 27h
21h X X ‘ X X ‘ X ‘ X ‘ GMAG248[9:8] 03h
22h GMAG248[7:0] 46h
23h X X ‘ X X ‘ X ’ X ‘ GMAG252[9:8] 03h
24h GMAG252[7:0] 71h
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25h X ‘ X ‘ X X X X GMAG255([9:8] 03h
26h GMAG255[7:0] B4h

Note : Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.

6.1.5 Page4
A(?_?SSS D7 D6 D5 D4 D3 D2 D1 DO ?ﬁg";;t
01h X X X X X GMABO[9:8] 00h
02h GMABO[7:0] b 71h
03h X X ‘ X X ‘ X ‘ X ‘ GM_A{B4[9:8] 00h
04h GMABA4[7:0] 5 74h
05h X X l X X l X ‘ X J GMA?S[Q:S] 00h
06h GMABSI[7:0] 5 N\ 7Fh
07h X X ‘ X X ‘ X ‘ X { ' 'GMAB12[9:8] 00h
08h GMABL12[7:0] 97h
09h X X ‘ X X ‘ X ‘ X | GMAB16[9:8] 00h
0Ah GMAB16[7:0] BDh
0Bh X x | x x | x| GMABS2[9:8] | 01h
och GMAB32[7:01- l ~ 0Ch
0Dh X x | x x |« Y x | GMAB48[9:8] 01h
OEh GMAB48[7:0] ‘ 45h
OFh X x | x x . x | x,] _GMassaos] 01h
10h GMAB64[7:0] ) ) 71h
11h X X l X X l X ‘ X ! GMAB96[9:8] 01lh
12h GMABI6[7:0] BOh
13h X X ‘ X X ‘ X | o~ X ‘ GMAB128[9:8] 01lh
:
14h ‘GMAB128[7:0] E7h
15h X X ‘ s X X ‘ e ‘ X ‘ GMAB160[9:8] 02h
16h ~ GMAB160[7:0} 1Eh
17h X X ' X, X ‘ —_ X ‘ X ‘ GMAB192[9:8] 02h
18h 3 GMAB192[7:0] 60h
19h X D . ‘ X X ' ¢ ‘ X ‘ GMAB208[9:8] 02h
1Ah = GMAB208[7:0] 8Bh
1Bh X [ X ‘ X X ‘ X ‘ X ‘ GMAB224[9:8] 02h
1Ch GMAB224[7:0] COh
1Dh X X ‘ X X ‘ X ‘ X ‘ GMAB240[9:8] 03h
1Eh GMAB240[7:0] 0Ch
1Fh X X ‘ X X ‘ X ‘ X ‘ GMAB244[9:8] 03h
20h GMAB244[7:0] 27h
21h X X ‘ X X ‘ X ‘ X ‘ GMAB248[9:8] 03h
22h GMAB248[7:0] 46h
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23h X X X ‘ X ‘ X ‘ X ‘ GMAB252[9:8] 03h
24h GMAB252[7:0] 71h
25h X X X ‘ X l X ‘ X ‘ GMAB255[9:8] 03h
26h GMAB255[7:0] B4h

Note : Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values,

-~

6.1.6 Page5 [
A(?_?S(S)s D7 D6 D5 D4 D3 D2 D1 DO ?ﬁg"%‘
0th { / 00h
02h GOUTLO02_SEL[1:0] GOUTLO1_SEL[5:0] 7 FFh
03h GOUTLO03_SEL[3:0] ‘ GOUTLO2_SEL[52)/ | FFh
04h GOUTLO03_SEL[5:4] GOUTLO4_SEL[5:0] > i FFh
05h GOUTLO06_SEL[1:0] GOUTLO5_SEL[5:0} . - '] FFh
06h GOUTLO7_SEL[3:0] ‘ GOUTLO6_SEL[5:2] FFh
07h GOUTLO7_SEL[5:4] GOUTLO8_SEL{5:0] FFh
08h GOUTL10_SEL[1:0] GOUTLO09_SEL[5:0] FFh
09h GOUTL11_SEL[3:0] ‘ l ... GOUTL10_SEL[5:2] FFh
0Ah GOUTL11_SEL[5:4] GOUTL12-SEL[5:0] FFh
0Bh GOUTL14_SEL[1:0] 'GOUTL13_SEL[5:0] ' FFh
och GOUTL15_SEL[3:0] ‘ N GOUTL14_SEL[5:2]\ FFh
0Dh GOUTL15_SEL[5:4] GOUTL16_SEL[5:0] FFh
OEh GOUTL18_SEL[1:0] GOUTL17_SEL[5'0] FFh
OFh GOUTL19_SEL[3:0] l GOUTL18.SEL[5:2] FFh
10h GOUTL19_SEL[5:4] ) ' GOUTL20_SEL{5:0] FFh
11h GIP_SR_L[1:0] GIP_CSH_SEL'L[1:0] ‘ GIP_CSL_SEL_L{L:0] GIP_CS_EN_L[1:0] 68h
12h ' GIP_CS_EN_L[9:2] T 0oh
13h — VSP_SEL[3:0] 0Ah
14h VSN_SEL[3:0] 0Ah
15h - VGH_SEL[4:0] 0Ah
16h (K) ) VGL_SEL[3:0] 0Ah
17h " | 0oh
18h i VCOM_EN_IB[1:0] VCOM_DRV[2:0] 03h
19h ] TS _EN TS_HYS_FRM[1:0] ‘ TS_HYS[1:0] 05h
1Ah HTWARN_MIN[6:0] 69h
1Bh LTWARN_MAX[7:0] D8h
1Ch HT_MIN[6:0] 3Ch
1Dh LT_MAX[7:0] 00h
1Eh 1Eh
1Fh VCOM_HYS_FRMI[1:0] VCOM_FRM[3:0] 10h
20h VCOM_OFFS[7:0] 00h
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21h HTVCOM_EN HTVCOMI[5:0] 00h
22h LTVCOM_EN LTVCOM[5:0] 00h
23h  |VGM_HT_EN| VGM_LT_EN VGMPHO_HT[4:0] 00h
24h VGMPA%]O—HT[ VGMNLO_HT[4] VGMNHO_HT[4:0] 00h
25h VGMPLO_HT[3:0] ‘ VGMNLO_HT[3:0] 0oh
26h VGHL_HT_EN | VGHL_LT_EN VGMPHO_LTI[4:0] .~ 00h
27h VGMPL]O—LT[“ VGMNLO_LT[4] VGMNHO_LT[4:0] 00h
28h VGMPLO_LT[3:0] ‘ VGMNLO_LT[3:0] 00h
29h HT_VGH_SEL[4:0] 0Ah
2Ah LT VGH_SEL[4:0] 0Ah
2Bh HT VGL_SEL[3:0] LT_VGL(SEL[3:0)_" AAh
2Ch | VGM_HYS_FRM[LO] [ (schd | 01h
2Dh VREF_VSP_OCP_SEL[2:0] VREF-VSN_OCP_SEL[2:0] 22h
2Eh VREF_VSP_ON_THR[1:0] ‘ VREF_VSN_ON_THR[1:0] 3 l ‘ 00h
2Fh OTP_VCOM_TIMES[7:0] R/O
30h 1ST_VCOM_SEL[7:0] 5Fh
31h 2ND_VCOM_SEL[7:0] { 00h
32h 3RD_VCOM_SEL{7:0] v [~ 00h

Note : Reserved registers above are for Forcelead’s engineering rﬁo:de to use. Please do not change-the.default values.

6.1.7 Page 6 -

A(?Jldéf(s)s D7 D6 D5 D4 D3 D2 D1 DO '?sta)‘gt
o e | e | oon
o | oT T T | A e | oo
03h A - OTP_READ 00h
04h OTP_RD_DATA[Z7:0] . T 00h
05h Tredh RDADDR([8] 00h
06h RDADDR([7;0] FFh
07h SINGLE_WRITE[7:0] 00h
08h PROG_NUMLCQUNT([7:0] 00h
0Dh OTP_PASSWORDl 55h
OEh - OTP._PASSWORD2 AAh
OFh p OTPSNOT_RLD 55h
10h SOFT-WARE RELOAD SETTINGJ[7:0] 00h
11h | ] OTP_SINGLE_WR_DIN[7:0] 00h

Note : Reserved re_gistérs above are for Forcelead’s engineering mode to use. Please do not change the default values.

6.i.8 Page 7

"}?_'dé;‘;‘s D7 D6 D5 D4 D3 D2 D1 DO ':()SE‘;;I
01h P'I;'\L/IJ'_I'\\/(E?_ PFM_VSP_TOFF_DUTY[1:0] PFD’\LAE\\/(?s’]‘_ PFM_VSN_TOFF_DUTY[1:0] 00h
02h GOUTRO2_SER[1:0] GOUTRO1_SER[5:0] FFh
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03h GOUTRO3_SER[3:0] ‘ GOUTRO2_SER[5:2] FFh
04h GOUTRO03_SER[5:4] GOUTR04_SER[5:0] FFh
05h GOUTR06_SER[L:0] GOUTRO5_SER[5:0] FFh
06h GOUTRO7_SER[3:0] ‘ GOUTR06_SER[5:2] FFh
07h GOUTRO7_SER[5:4] GOUTRO8_SER[5:0] FFh
08h GOUTR10_SER[1:0] GOUTR09_SER[5:0] FFh
0%h GOUTR11_SER[3:0] ‘ GOUTR10_SER[5:2] FFh
0Ah GOUTR11_SER[5:4] GOUTR12_SER[5:0] FFh
0Bh GOUTR14_SER[L:0] GOUTR13_SER[5:0] ‘] FFh
och GOUTR15_SER[3:0] ‘ GOUTR14_SER[572] FFh
0Dh GOUTR15_SER[5:4] GOUTR16_SER[5:0] . ' "<&} FFh
OEh GOUTR18_SER[1:0] GOUTR17_SER[5:0] [ ("~ ' Y FFh
OFh GOUTR19_SER[3:0] ‘ GOUTR18 SER[5:2] FFh
10h GOUTR19_SER[5:4] GOUTR20_SER[5:0] FFh
11h GIP_SR_R[1:0] GIP_CSH_SEL_R[L:0] ‘ GIP_CSL_SEL_R[10] [ GIP_CS_EN_R[L:0] 68h
12h GIP_CS_EN_R[9:2] 00h
13h VRSP_SEL|[3:0] /(7 WRSN_SEL[3:0] b DDh
1ah |pordare| o [ VPR | heeven [ e e o | VSRS pevBive | oon
15h VGMPHO_SEL[3:0] ) VGMNHO_SEL_[3ZO] . DDh
16h VGMPLO_SEL[3:0] _ ~ VGMNLO_SEL[3:0], 11h
17h PFM_VSP_DUTY[2:0] ‘ _PFM_VSP_FREQ[2:0] (i RFM_VSP_CYCI[L:0] ADh
18h PEVVSP_ | pEM_ovP_EN |  PFM_DRVP_BUf[1:0]-._ | PRM_vSP_EN | PFM_VSN_EN.|_/PFM_DRVN_BUf[1:0] EEh
19h " PFM_VSN_DUTY2:0] ‘ . ~PEM/VSN_FREQ[2/0} " " PFM_VSN_CYC[1:0] ADh
1Ah LVD_VSP_EN LVD_VSP_SET[2:0] ' GAS_VDD_EN | _ GAS_VDD_SET[2:0] 4Ch
1Bh | LVD_VSN_EN LVD_VSN.SET[2:0] . Lvo_veL N |( LVD_VGL_SET[2:1] ‘ 43h
1Ch VDD_LV_SEL[1:0] GAS SCALE[1:0] | LVD_VGH.EN. s LVD_VGH_SET[2:0] 04h
1Dh ‘VSN_DEB.FREQ[1:0] |.\VSN_DEB_EN ‘ ‘ 10h
1Eh P VSN PFM_OCP.DEB([2:0] PFEM_SEQ-EN PFM_OVP_DEB[2:0] B3h
1Fh - £ e PFP“g—_VESNN—J bCP—EF,’qROT— PFM_OK_DEB[2:0] 33h
20h | PFM_VSN_DEB_SEL[%:0] | ‘ ‘ PFM_VSN_HYS_SEL[1:0] 00h
21h VSP.ADD INUM(3:0] VSP_SUB_NUM[3:0] 00h
22h “\VSN_ADD_NUM[3:0] VSN_SUB_NUM[3:0] 00h
23h PFM_VSP_2ND_TRIM[2:0] PFM_VSP_VOF_SEL[2:0] 03h
24h ./ PFM_VSN_2ND_TRIM[2:0] PFM_VSN_VOF_SEL[2:0] 03h
25h CPL.VGH_RATIO_SEL[L0] | CP_VGH_MODE_SEL[1:0] CP_VGH_CLK[2:0] 74h
26h /I of oer | Mook Sk CP_VGL_CLK[2:0] Cah
27h CP_VGH_OVD | CP_VGL_OVD CP_OVD_DEBJ[2:0] CP_OK_DEBJ2:0] D2h
28h CP'VGH_OVD_SEL[1:0] | CP_VGL_OVD_SEL[1:0] CP_VGH_SR[L:0] CP_VGL_SR[L:0] OFh
29h CP_CLK_DLY[1:0] CP_EN_TO_PD_DLY[2:0] 84h
Note : Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.
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6.1.9 Page8

A(?_?SSS D7 D6 D5 D4 D3 D2 D1 DO ?ﬁg";;t
01h D3_SKEW_A_IDO[L:0] D2_SKEW_A_IDO[1:0] D1_SKEW_A_IDO[1:0] DO_SKEW_A_IDO[1:0] 00h
02h CK_SKEW_A_IDO[1:0] D3_SKEW_B_IDO[1:0] D2_SKEW_B_IDO[1:0] D1_SKEW_B_IDO[1:0] 00h
03h DO_SKEW._B_IDO[1:0] CK_SKEW_B_IDO[1:0] D3_SKEW_A_ID1[1:0] D2_SKEW_A_ID1[1;0] : 00h
04h D1_SKEW_A_ID1[1:0] DO_SKEW_A_ID1[1:0] CK_SKEW_A_ID1[1:0] D3_SKEW_B.1D1[L:0] [ 00h
05h D2_SKEW_B_ID1[1:0] D1_SKEW_B_ID1[1:0] DO_SKEW_B_ID1[1:0] CK_SKEW/ B/ID1{1:0] 00h
06h D3_SKEW_A_ID2[1:0] D2_SKEW_A_ID2[1:0] D1_SKEW_A_ID2[1:0] DO_SKEW-A_1D2[1;0] 00h
07h CK_SKEW_A_ID2[1:0] D3_SKEW_B_ID2[1:0] D2_SKEW_B_ID2[1:0] D1_SKEW_BID2[1:0] 00h
08h DO_SKEW_B_ID2[1:0] CK_SKEW_B_ID2[1:0] | DLL_IF_ID3 | DLL_IF_ID2 | DLLIF.iDd |~BLL_IF_IDO 00h
09h TR_ID3[1:0] TR_ID2[1:0] TR_ID1[1:0] TR_IDO[1:0] FFh
0Ah D3_SKEW_A_ID3[1:0] [ NDZﬂSKEW_A_ID3[l:O] 00h
0Bh D1_SKEW_A_ID3[L:0] DO_SKEW_A_ID3[1:0] CK_SKEW_A_ID3[1:0] D3’ SKEW_B_ID3[L:0] 00h
0Ch D2_SKEW_B_ID3[1:0] D1_SKEW_B_ID3[1:0] DO_SKEW_B_ID3[L()] CK_SKEW_B_ID3[1:0] 00h
0Dh EN_LVDS_MX DIO_SRI[1:0] TR_EN  |Lvpgrekpol| SNVOS_ | RX.DATSWA| gy
20h MP_LANE[1:0] MP_EOTP 03h

Note : Reserved registers above are for Forcelead’s engineering mode-_to use. Plegsé do not change the 'defélg|t values.

6.1.10 PageA (( 2 %)

A(?Jldéf(s)s D7 D6 D5 D4 D3 D2 D1 DO '?sta)‘gt
01h X GMAP_A0[6:0] 00h
02h X GMAP_A2[6:0] 02h
03h X GMAP_AA4[6:0] | 04h
04h X “GMAP_A8[6:0] 08h
05h X GMAP_A16[6:0}~ 10h
06h X GMAP_A24{6:0] 18h
07h X GMAP_A32[6:0] 00h
08h X GMAP. A48[6:0] 10h
09h X GMAPR_A80[6:0] 10h
0Ah X GMAP JA128[6:0] 40h
0Bh X . GMAP_A176[6:0] 70h
oCh X GMAP_A208[6:0] 70h
0Dh X / GMAP_A224[6:0] 70h
OEh X.. GMAP_A232[6:0] 68h
OFh X GMAP_A240[6:0] 70h
10h ) S GMAP_A248[6:0] 78h
11h X GMAP_A252[6:0] 7Ch
12h X GMAP_A254[6:0] 7Eh
13h X GMAP_A255[6:0] 7Fh
14h X GMAN_AOQ[6:0] 00h
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15h GMAN_A2[6:0] 02h
16h GMAN_A4[6:0] 04h
17h GMAN_A8[6:0] 08h
18h GMAN_A16[6:0] 10h
19h GMAN_A24]6:0] 18h
1Ah GMAN_A32[6:0] 7 0oh
1Bh GMAN_A48[6:0] 10h
1Ch GMAN_A80[6:0] 10h
1Dh GMAN_A128[6:0] 40h
1Eh GMAN_A176[6:0] 70h
1Fh GMAN_A208[6:0] 70h
20h GMAN_A224[6:0] 70h
21h GMAN_A232[6:0] 68h
22h GMAN_A240[6:0] 70h
23h GMAN_A248[6:0] | 78h
24h GMAN_A252[6:0] 7Ch
25h GMAN_A254[6:0]", | 7Eh
26h GMAN_A255[6:0}- 7Fh

!
\ }
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6.2 Register Command Description
6.2.1 Page Selection

Type | Add. D7 D6 D5 D4 D3 D2 D1 | DO
R/W 00h Page[3] Page[2] Page[1] Page[0] WALL AID[1:0]
Default 1 1 1 1 1 0 o | 0
Page[3:0]: Command page selection. [
Page[3:0] Function
0000 Page O
0001 Page 1
0010 Page 2
I 1111 Page F (Default) I
WALL: Write command setting for cascade structure. ‘ e
Function
Description By CID setting
All Chip (Default)
AID[1:0]: Active chip ID.
When WALL=1, SPI/12C writes all ICs. A
When WALL=0, SPV/I2C Write/Read depends on,CIB[1:0]="AID[1:0].
Function
Master (Default)
Slavel
6.2.2 PageO [
Type | Add. D7 ‘ D6 D5 D4 D3 D2 D1 DO
R/W | 01h GDPOSJ[1:0] MODBE RL uD -~ GDSEL HW_CTRL_XOR BIST
Default o | o 0 0 0 0 0 0
GDPOSJ1:0]: Gate driver location.setting. (when HW..CTRL output is software
GDPOSJ[1] GDPOSJ[1] PIN | Output GDPOS[1]
0 (Default)
GDPOSI0] GDPOSJ[0] PIN | Output GDPOSI0]
0 0 0
0 1 1
1 0 1
Description 1 1 0
Output MODE
0
1
1
0
RL: Source driver Left/Right scan sequence. (when HW_CTRL output is software)
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Output RL

0

HW_CTRL_XOR: XOR with hardware
HW_CTRL_XOR

in HW_CTRL.
HW_CTRL PIN

Output HW_CTRL

0

0

Software

Hardware

0
1

BIST PIN

i
0 Hardware
1 N Software

BIST: BIST mode. (when HW_CTRL outputis software

Output BIST

0

0

1
0
1

1
1
0

Type | Add. D7 D6 Ds | D4 D3 D2 DL | Do
R/W | 02h EXT_PWR Reserved INV[1:0] | EXT_PWR2 | ROM_RLD IFSEL[1:0]
Default 0 0 o | o 0 0 o | o
EXT_PWR: VSP/A/SN/power mode selection. (when HW_ CTRL output is software
EXT _PWR EXT_PWR PIN Output EXT_PWR
0
1
1
0
Description
INV[1] PIN Output INV[1]
0 0
1 1
0 1
1 0
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IFSEL[1:0]: Interface selection. (when HW CTRL output is software
IFSEL[1] [ IFSEL[1] PIN Output IFSEL[1]

EXT_PWR2: VGH/VGL power mode selection. (when HW_CTRL output is software

L . - o

INV[O]

INV[0] PIN Output INV[0]

Note: Only valid in signal gate structure

EXT_PWR2 EXT_PWR2 PIN | Output EXT_PWR2

0 0 0

0
1

1 1
0 1
1 0

0
1 (Default)
1
-1 0
IFSEL[0] PIN Outpu} IFSEL[O
0 | 0 1

1 1
0 | 1
1 0

Type | Add. D7 D6 D5 D4 D3 D2 D1 | DO
R/W | 03h VESA P_ON P_OFF MISS_DET NB DEG_EN DEGSJ1:0]
Default 0 1 1 1 0 0 o | o
VESA: LVDS data format'selection. (when" HW' CTRL output is software
‘ VESA VESA PIN Data format
JEIDA
VESA
VESA
JEIDA
Description
P_ON: Power on pattern.
Power on pattern
White
Black (Default)
P_OFF: Power off pattern.
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Power off pattern

White

I 1 Black (Default) I

MISS_DET: Missing signal detection mode. Please refer to the section of 5.10.3

MISS_DET

Missing signal detection

0

Disable

Enable (Default)

NB: Panel type selection. (when HW CTRL output is software

Output NB

0

1
1
0

De-noise control

Disable(Pefauit)

Enable

DEGS[1:0]: De-noise selection. Please refer to the section 0f5.10.3

DEGS[1:0]

De-noise selection

Oh

1CLK (Default)

1lh

- 2CLK

2h -

3CLK

3h

4CLK

Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 04h DE_POL VS_POL HS_POL CK_POL MLSB DISPON BGR BIT8
Default 0 0 0 1 0 0 0 0
DE_POL: DE input signal‘polarity inverse control. —

DE polarity
Normal (Default)
Inverse
VS polarity
Normal (Default)
Description Inverse
HS polarity
Normal (Default)
Inverse
CK_POL: Clock polarity. (only for TTL interface
CLK_POL CLK polarity
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latch data at clock falling edge

latch data at clock rising edge (Default)

MLSB: MSB to LSB sequence reverse control (only for TTL interface

MSB to LSB sequence

Normal (Default)

DISPON: Display pattern control.

DISPON

Inverse

Function

Normal display (Default)

Black pattern

RGB (Default)

BGR

0

=
0
1

L |« | o

Type

Add.

pr | bs | D5

D4

p3 | b2 | b1

DO

R/W | 05h

VACT[11:8]

RES[3:0]

Default

0 | 0 | 1

0

Description

VACT([11:8]: Vertical display. area setting. (MSB)

Note: VACT must be even setting.

RES[4:0]: Resolution selection. (when HW CTRL outputis software

RES[3]

RES[3] PIN

Output RESJ[3]

0]

[ (1

0-

T

RES[2] PIN

Output RES[2]

0

1

0

1

RES[1] PIN

Output RES[1]

0

1

0

1

RES[0] PIN

Output RESJ[0]
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. | [ 0o |
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 06h VACT[7:1] Reserved
Default 1 | 1 0 1 0 0 0 0
L VACT[7:1]: Vertical display area setting. (LSB)
Description Note: VACT must be even setting.
Type | Add. D7 ‘ D6 D5 D4 D3 D2 D1 DO
R/W | 07h HACT[11:10] WRBYCID VBP[8] VEP[8] “HBP[8] HFP[8]
Default o | 1 0 0 0 0 0 0
HACT[11:8]: Horizontal display area setting. (MSB) \
Note: HACT min support 172xRGB.
WRBYCID: Distinction chip ID identification by 12C or SPI. (when HW._CTRL oUtput is software)
WRBYCID WRBYCID PIN Output WRBYCID
1
1
Description 0
VBP[8]: Vertical back porch setting. (MSB) (include Vsync width)
VFP[8]: Vertical front porch setting. (MSB)
HBP[8]: Horizontal back porch setting. (MSB) (include Vsync width)
HFP[8]: Horizontal front porch setting.«(MSB)
Type | Add. pv | b | s D4 D3 D2 D1 DO
R/W | 08h HACT[9:2]~.
Default 1 | 1 | 1 0 0 0 0 0
- HACT[9:2]: Horizontal-display-area setting. (LSB)_
Description |\ ote: HACT min support 172XRGB.
! 1
Type | Add. pv | b | s D4 D3 D2 D1 DO
R/W | 09h ' VBP[7:0]
Default o | o [ o 1 0 1 0 0
Description / |[VBP[7:0]: Vertical back porch setting. (LSB) (include Vsync width)
Type | Add. pv | b | s D4 D3 D2 D1 DO
R/W | 0Ah VFP[7:0]
Default o | o | o 1 0 1 0 0
Description |VFP[7:0]: Vertical front porch setting (MSB)
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Type | Add. pv | e | b5 | o4 | o3 | b2 | b1 | Do
R/W | 0Bh HBP[7:0]
Default 0 | 0 | 0 | 1 | 0 | 1 | 0 | 0

Description |HBP[7:0]: Horizontal back porch setting. (LSB) (include Hsync width)

Type | Add. pv | e | bs | o4 | b3 | b2 | b1 | Do
RW | och HFP[7:0]
Default 0 | 0 | 0 | 1 | 0 | 1 | 0 | 0

Description |HFP[7:0]: Horizontal front porch setting. (LSB)

Type | Add. pv | oe | bs | o4 | b3 | b2 | b1 | DO
R/W | 0Dh ID1[7:0] '
Default 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

Description |ID1[7:0]: User ID1.

Type | Add. pv | be | bs | b4 | D3 | b2 | m | DO
RIW | OEh ID2[7:0] {4
Default 0 | 0 | 0 | 0 | 0 | 0 0 | 0

Description |ID2[7:0]:User ID2. -

Type | Add. D7 D6 D5 D4 D3 p2 | D1 DO
R/W | OFh o~ Res! Det CPUSIL.0] CPUS_XOR
Default 0 0 0 0 0 0 | 0 0

CPUS[1:0]: Panel module totallC guantity selection.

CPUSI[1] PIN
0- -
1
_ 0
=Y
CPUS[0] CPUS[0] PIN Output CPUS[0]
0 0

Description

1 1
0 1
1 0

" CPUS. XOR: CPUSJ1:0] setting function control selection.

CPUS_XOR Fucntion
0 Hardware
1 Software

| Type | Add. | D7 D6 D5 D4 D3 D2 p1 | bpo |
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RIW \ 10h BCK_DIV_PONJ[1:0] BIST_PCYC[1:0] BIST_PAT[3:0]
Default 0 1 o | o 1 | 1 | 1 0
BCK_DIV_PON]J1:0]: Power on BIST clock selection
BCK_DIV_PONJ[1:0] Function
Oh 100Mhz
1h 50MHz (Default)
2h 25MHz
3h 12.5MHz
Description
128 frames (Default)
64 frames
256 frames
(Reserved)
Type | Add. D7 D6 ps | o4 | b3 | b2 | m DO
R/W | 11h BIST_W[7:0] ™, o
Default 1 1 1| 1 | 1 | 1 | 1 1
Description [BIST_W[7:0]: Set grey level 0~255 of BIST White, Red, Greeh and Blue Pattern.
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 12h | MSK_RX_ERR |MSK_RLD_ERR| MSK_VDD_LV | VSPsLV_ACT | VSN_LV_ACT | VGLtV_ACT | VGH_LV_ACT |MSK_STV_ERR
Default 0 0 0 0 0 0 0 0
MSK_RX_ERR: Mask Rx error.
MSK_RLD_ERR: Mask the MTP reload &rror. )
MSK_VDD_LV: Mask VBD LVD (Lew Voltage Detect) NG.™
VSP_LV_ACT: Enable the behavior of VSP LVD (Low+Voltage Detect) NG.
Description -
VSN_LV_ACT: Enableithe’béhavior of VSN LVD(Low, Voltage Detect) NG.
|
VGL_LV_ACT Enable the behavior of VGL LVD-(Low Voltage Detect) NG.
VGH_LV_ACT. Enable the behavior of-VGH LVD (Low Voltage Detect) NG.
MSK_STV_.'ERF\;: Mask STV signal error.
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W |/ 18h | MSK“DE_ERR | MSK_HS_ERR | MSK_VS_ERR | MSK_CK_ERR | MSK_MG_ERR | VSPN_ACT VGHL_ACT MSK_HT
Default 0 0 0 0 0 0 0 0
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MSK_DE_ERR: Mask DE signal error.
MSK_HS_ERR: Mask HS signal error.
MSK_VS_ERR: Mask VS signal error.
MSK_CK_ERR: Mask CLOCK stop error. ~
Description MSK_MG_ERR: Mask LVDS 2 port merged error. "
VSPN_ACT: When LVD_VSP_EN=1/LVD_VSN_EN=1 (REG.)
VSP_LV_ACT /VSN_LV_ACT=0 & VSPN ACT X (REG.), IC reports error only.
VSP_LV_ACT/VSN_LV_ACT=1 & VSPN_ACT=0 (REG.), IC reports error and displays black pattern.
VSP_LV_ACT/VSN_LV_ACT=1 & VSPN_ACT=1 (REG.), IC reports error and does GAS.
MSK_HT: Mask high temperature warring alarm.
Type | Add. D7 D6 D5 D4 | D3 p2 | D1 DO
R/W | 14h MSK_LT PON_SKIP FAST_PON[1:0] : STS_HOLD[2:0]
Default 0 1 0 o | o o | o 0
MSK_LT: Mask low temperature warring alarm. ,
PON_SKIP: SKIP the power-on pattern. ,
| | -
FAST_PONJ[1:0]: Speed up the power-on sequence by ratios. (i
I FAST_PONJ[1:0] Function I
14X Normal (Default)
= 2X
4X 1
Reserved'
Description
STS_HOLDJ[2:0]: Set the hold time ‘of error status.
STS_HOLD[2:0] Function
Oh 100p75+(Default)
1h 200ms
2h I “400ms
3h e 800MS
Others Keeps holding
Type | Add. pr | De ps | D4 D3 D2 D1 DO
R/W | 15h ERR NORM_SEL[1:0] ERR_ABN.SEL[1:0] ERR_DETOFF | FRR-DETOFF
Default o | 1 o | o 0 1 1 0
/RR=NORM_SEL[1:0]: ERR output selection in TCON Normal State.
‘ ERR_NORM_SEL[1:0] Function
o~ Oh Low level
1h High level. (Default)
Description 2h System VS signal (Active High)
3h System VS signal (Active Low).
ERR_ABN_SEL: ERR output selection in TCON ABN (abnormal) State.
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Low level (Default)
High level.
BIST VS signal (Active High)
BIST VS signal (Active Low).

ERR_DETOFF: Set ERR pin in Detection Off Mode or not.
I ERR_DETOFF Function I

ERR pin is NOT in detection off mode.
(Default)
ERR pin is in detection off mode.

ERR_DETOFF_SEL: ERR pin output selection in Detection Off Mode.

ERR_DETOFF_SEL Function
0 Low level.

I 1 High level. (Defautt) I -

Type | Add. D7 D6 D5 D4 p3 | b2 | b1 | Do
RW | 16h R ADD_BHBLK[3:0]
Default 1 0 0 0 0 | 0 | 0 | 0

Description |[ADD_BHBLK[3:0]: Add H-blanking time of BIST mode by setting with 0~15, i.e., H<blanking + (0~15)*8.

Type | Add. D7 D6 D5 D4 D3 p2 | b1 | Do
R/W 1Ch TP_EN TP_SYNCV TP_BLKEN TP NV TP_ABENB | ! ‘ TP_OUT_SEL[2:0]
Default 0 0 1 0 0 1 | 0 | 0

TP_EN: Enable or Disable TP_SYNC funetion.

Function
Disable.(Defaurtt)
Enable. |

TP_SYNCV: TP_SYNC function control. —
TP_SYNCV Function

TP_SYNC'signal outputs once per each
Line. (Default)
TP_SYNC signal outputs once per each
- Frame.

0

1

Description

Function
TP_SYNC does not output in blanking.

TP_SYNC keeps outputting in blanking.
(Default).

TP_INV

TP_SYNC positive polarity output.
(Default)
TP_SYNC negative polarity output.
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TP_ABENB: TP_SYNC gating selection.
i TP_ABENB TP_INV I
When Abnormal is active, TP_SYNC
keeps toggling. (Default)
When Abnormal is active, TP_SYNC keeps
low.
TP_OUT_ SEL[2:0]: TP_SYNC output signal selection.
f
TP_OUT_SEL[2:0] TP_SYNC output signal
Oh TP_SYNC signal (HS or VS by Register TP_SYNCV)
1h ERR
oh Gate driver XON signal (GDSEL=1)
GIP GAS signal (GDSEL=0)
3h V-Blanking
4h Internal LD signal (Default)
Others (Reserved) -~
Type | Add. pv | o | o5 | b4 | b3 | b2 | D1 | Do
R/W | 1Dh TPDLY[7:0}"
Default o | o | o | o | 1 | o o | 1
TPDLY[7:0]: 8 bits of TPDLY[10:0]. - - |
TPDLY[10:0]: Set TP_SYNC rising edge delay time.
When TP SYNCV=0, (TP_SYNC signal outputs.once. per each Line
TPDLY[10:0] TP_SYNC rising edge delay time
7FFh 2047 Pixel Clock
7FEh 2046 Pixel Clock
09h v, —9Pixel Clock (Défault)
08h 8 Pixel Clock
01h ' 1 Rixel Clock
00h 1 Pixel Clock
- Note: TPDLY+TPHLD < Htotal -
Description
When TP SYNCV=], (TP+SYNC signal outputsence per each Frame.
TPDLY[10:0] TP_SYNC rising edge delay time
7FFh - /2047 HS
7FEh 2046 HS
09h 9 HS (Default)
08h 8 HS
01lh 1 HS
00h 1 HS
Note: TPDLY+TPHLD < Vtotal
Type | Add. oz | oe | bs | o4 | b3 | b2 | b1 | Do
R/W | 1Eh TPHLDI[7:0]
Default o | o | o | 1 | 1 | o | o [ o
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R_TPHLD[7:0]: Set TP_SYNC high period holding time.
R_TPHLDI[7:0] TP_SYNC holding time
FFh 255 Pixel Clock
FEh 254 Pixel Clock
18h 24 Pixel Clock (Default) X
01h 1 Pixel Clock [
00h 1 Pixel Clock
Note: TPDLY+TPHLD < Vtotal
Description
TP_SYNCV=0 TP_SYNCV=1
HS internal VS internal N =
TP_SYNC TP_SYNC
?’PDLY' ‘TPHLD' TI’PDLY' ‘TPHLD'
Type | Add. D7 D6 D5 D4 D3 p2 | b1 | Do
R/W | 1Fh SD_DETLEN, | BVBLK_P1 TPDLY[10:8]
Default 0 0 0 0 0 o | o | o
SD_DET_EN: Enable or Disable STH_ERR status.
SD_DET_EN Function
0 Disable. (Default).__
I R Enable; I
BVBLK_P1: Add one V-blanking time.of BIST mode or not b setting.,
Description BVBLK_P1 Function
Keep.original V-blanking
w—(Default)
V-blanking+1.
TPDLY[10:8]: 3 bits of TPDLY[10:0]. {
(See the description of Page 0 Add. 1Eh.)
Type | Add. p7 | D D5 D4 p3 | b2 | b1 | Do
R/W | 20h BCK_DIV[:0] 2X_BHBLK  |BIST_XTALK_W BIST_VBLK[3:0]
Default o | 1 0 0 o | 1 | 1 | 1
'|BCK_DIV[1:0]: BIST clock selection.
=4 BCK_DIV[1:0] Function
= Oh Divided by 1 (75MHz).
1h Divided by 2 (37.5MHz, Default)
Description 2h Divided by 4 (18.75MHz)
3h Divided by 8 (9.375MHz).
2X_BHBLK: Enable the H-blanking time of BIST mode X2 selection.
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BIST_XTALK_W: In Crosstalk pattern of BIST mode, set center for black or white pattern.
BIST_XTALK_W Function
0 Black (Default).
I 1 White I
BIST_VBLK][3:0]: Set BIST V-blanking lines.
Note: V-blanking lines in BIST mode = 8* BIST_VBLK[3:0] + BVBLK_P1 oy
Type | Add. p7 | b | b5 p4 | b3 | D2 pL | Do
R/W | 21h VGMPHO_2ND_TRIM[2:0] VGMNHO_2ND_TRIM[2:0] VA5D._RX_2ND_TRIM[1:0]
Default o | o I 0 0 | o o | o
VGMPHO_2ND_TRIM[2:0]: Trim adjustment of VGMPHO voltage.
VGMPHO_2ND_TRIM[2:0] Function
Oh No adjustment| (Default)
1h Add 1 step'trim voltage
2h Add 2 stepitrim.voltage
3h Add 3 step-trim voltage
4h Add 4 step trim voltage
5h Add 5 step trim voltage
6h Subtract 1.step trim voltage
7h Subtract 2 step trim voltage -
VGMNHO_2ND_TRIM[2:0]: Trim adjustment of VGMNHO voltage.
VGMNHO_2ND_TRIM[2:0] Function
Oh - No adjustment)Default)
Description 1h Add 1 stepjtr?m voltage
2h Add 2 step trim voltage
3h Add 3 step.trim-voltage
ah Add 4 step trim voltage
5h Add 5'step trim voltage
6h Subtraet 1 step trim voltage
7h Subtract 2 step trim voltage
V15D_RX_2ND_TRIM[1:0] Function
Oh - No adjustment (Default)
1h Add 1 step trim voltage
2h Add 2 step trim voltage
3h Subtract 1 step trim voltage
Type | Add. pr | De ps | D4 D3 p2 | b1 | Do
R/W | 22h VGH_2ND_TRIM[1:0] VGL_2ND_TRIM[1:0] VRSP_2ND_TRIM[2:0]
Default o | o o | o 0 o | o | o
VGH_2ND_TRIM[1:0]: Trim adjustment of VGH voltage.
VGH_2ND_TRIM[1:0] Function
Descrintion Oh No adjustment (Default)
P 1h Add 1 step trim voltage
2h Add 2 step trim voltage
3h Subtract 1 step trim voltage
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VGL_2ND_TRIM[1:0]: Trim adjustment of VGL voltage.
I VGL_2ND_TRIM[1:0] Function I
Oh No adjustment (Default)
1h Add 1 step trim voltage
2h Add 2 step trim voltage .
3h Subtract 1 step trim voltage
f
VRSP_2ND_TRIM[2:0]: Trim adjustment of VRSP voltage.
VRSP_2ND_TRIM[2:0] Function
Oh No adjustment (Default)
1h Add 1 step trim voltage
2h Add 2 step trim voltage
3h Add 3 step trim.voltage’ ./,
4h Add 4 step trim'voltage ~
5h Add 5 step trim voltage
6h Subtract 1.step.trim veltage
7h Subtract 2 step-trim voltage
Type | Add. pv | b | s p4 | b3 | b2 | m1 DO
R/W | 23h VRSN_2ND_TRIM[2:0] _ " | | TS_2ND_TRIM[4:0}-
Default o | o | o o | o | o | o 0
VRSN_2ND_TRIM[2:0]: Trim adjustment of VRSN Vvoltage. "
VRSN_2ND_TRIM[2:0] Function
Oh e No adjustpnient/(Default)
1h Add 1 step trim voltage
2h Add 2 step.trim-voltage
3h Add 3 step:trim voltage
ah Add. 4 step trim voltage
Description 5h Add5.step trim voltage
6h Subtract 1 step trim voltage
7h Subtract.2 step trim voltage
TS_2ND_TRIM[4:0]: Trim adjustment of Temperature.Sensor:
TS_2ND_TRIM[4]=1: Add trim adjustment value,
TS_2ND_TRIM[4]=0: Subtract trim adjustment value.
TS_2ND_TRIM[3:0]: Frim adjustment value.
| |
Type | Add. pv | oe | bs | o4 | b3 | D2 | D1 DO
R/W | 26h ) RSTB
Default o | 1 | 1 | o | 1 | 1 | o 0
- RSTB Function
Description - 93h Reset
‘ Others Normal Operation (Default)
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 27h STBYB
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Default

1|

o |

0 | 1

Description

I STBYB Function I

Standby

Others

Normal Operation (Default)

Type

Add.

D7

D6

D5

D4

D3

D2

D1

DO

R

29h

LT ST

HT_ST

STV_ST

DE_ST

VS_ST

HS“ST

CLK_ST

Default

0

0

0

0

LT_ST: Low temperature status, it is read only.

Status
Normal (Default)

I 1 Abnormal I

HT_ST: High temperature status, it is read only.

Status
Normal (Default)

I 1 Abnormal I
STV_ST: STV signal status, it is read only.
I STV_ST Status I

Normal (Default)
Abnormal

Normal (Default)
Abnormal

Description

VS_ST: VS signal status, it is read only.

Status
Normal (Default)
Abnormal

HS_ST: HS signal status, it is read only.

Status
Normal (Default)
Abnormal

CLK_ST: CLK signal status, it is read only.

Status
Normal (Default)
Abnormal

Type

Add.

R

2Ah

TS[7:0]

Default

0|
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TS[7:0]: Read IC Temperature, it is read-only.
I TS[7:0] IC Temperature(°C) I
1
Description 0 (Default) ¢
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R 2Ch RLD_ST LVDS_ST MERGE_ST
Default 0 0 0 0 0 0 0 0
RLD_ST: Reload error status, it is read only.
I RLD ST Status I
_ Normal (Default) -
- Abnormal |
- Normal (Default) I
Description ; .
P Abnormal
MERGE_ST: LVDS 2-port merge errorsstatus, itis read only.
MERGE_ ST Status
0 Normar(Déafault)
1 Abnormal
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R 2Eh VSP_LVB | VSN_LVB | VGL_LVB | VGH_LVB
Default 0 0 0 0 0 0 0 0
VSP_LVB:'VSP.lowpower error status;.it is.read only.
; VSP_LVB Status
0 Normal (Default)
1 Abnormal
V4 VSN-LVB: VSN low power error status, it is read only.
Descyipion VSN_LVB Status
0 Normal (Default)
1 Abnormal
VGL_LVB: VGL low power error status, it is read only.
VGL_LVB
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Normal (Default)
Abnormal

Normal (Default)
Abnormal

Type | Add.

D7 D6

D5 D4 D3 D2

D1

DO

R 2Fh

VGH_OVD | VGL_OVD

STB_ST

Default

0 0

1 0 0 0

Description

VGL_OVD: VGL over voltage error status, it is read only.
I VGL OVD Status I

VGH_OVD: VGH over voltage error status, it is read only.

VGH_OVD Status
0 Normal (Default)

I 1 Abnormal I

Normal (Default)
Abnormal

Non-Standby
Standby (Default)

Type | Add.

D7 D6

D5 D4 D3 D2

D1

DO

R 31h

VGL_OK VGH_OK

VSN DEB_OK | VSP_DEB_OK.|VSP_ DEB.OCP | VSN_DEB_OCP

VSP_DEB_OVP

VSN_DEB_OVP

Default

0 0

0 0 0 0

0

0

Description

VSN_DEB_OK: VSN status, it is read only.

VSP_DEB_OK: VSP status, it is read only.

VGL_OK: VGL status, itis read only. —

Status
Normal (Default)
Abnormal

Status
Normal (Default)

Abnormal

VSN DEB OK Status
0 Non-Standby (Default)

1 Standby

VSP_DEB_OK Status

0 Non-Standby (Default)
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VSN_DEB_OCP

Standby

VSN_DEB_OCP: VSN OCP function status, it is read only.

Status

0

Non-Standby (Default)

VSP_DEB_OCP

I 1 Standby I

VSP_DEB_OCP: VSP OCP function status, it is read only.

Status

0

Non-Standby (Default)

I 1 Standby I
VSN_DEB_OVP: VSN OVP function status, it is read only. .
I VSN _DEB_OVP Status |

Non-Standby (Defalit)

Standby [

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

Type | Add. oz | o | o5 | pa | b3 | b2 | D1 DO
R/W Ssih; RGB CRC related_control registers:
petaut | - [ - [ - [ - [ - | - [ - :
Description |For this function, please consult Foreelead.about the register. settings
Type | Add. oz | oe | bs | o4 | b3 | D2 | D1 DO
R G%T RGB CRC related control registers.
petau | - | - | - [ - | - [ - [ - -
Description (Read only)
P For this function; please consult Forcelead aboutthe tegister settings
| |

6.2.3 Page?2
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 01h GMA=BYP_TMP X X X X GMARO0[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 02h GMARO[7:0]

Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 03h GMAR4[9:8]

Default 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 04h GMARA4[7:0]
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Default 0 1 1 1 0 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 05h GMARS[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 06h GMARS[7:0]

Default 0 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 07h GMAR12[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 08h GMAR12[7:0] .

Default 1 0 0 1 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 09h GMAR16[9:8]

Default 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OAh GMAR16[7:0] '

Default 1 0 1 1 1 1 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Bh = GMAR32[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | och GMAR32[7:0]

Default 0 0 0 0 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | ODh ; GMARA48[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | OEh GMARA48[7:0]

Default 0 1 0 0 0 1 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | OFh GMARG4[9:8]

Default 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 10h GMARG4[7:0]

Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W [~11h GMAR96[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 12h GMARY6[7:0]

Default 1 0 1 1 0 0 o | o
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Type | Add. D7 D6 D5 D4 D3 D2 p1 | Do
R/W | 13h GMAR128[9:8]

Default 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 14h GMAR128[7:0]

Default 1 1 1 0 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 15h GMAR160[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 16h GMAR160[7:0]

Default 0 0 0 1 1 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 17h GMAR192[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 18h GMAR192[7:0]. ,

Default 0 1 1 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 19h ' GMAR208][9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Ah GMAR208[7:0]

Default 1 0 0 0 1 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Bh GMAR224[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Ch GMAR224[770]

Default 1 1 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Dh GMAR240[9:8]

Default 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Eh GMAR240[7:0]

Default 0 0 0 0 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | “1Fh X GMAR244[9:8]

Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 20h GMAR244[7:0]

Default 0 0 1 0 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

RW | 21h X X X X X X GMAR248[9:8]

Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 22h GMAR248[7:0]

Default 0 1 0 0 0 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 23h X X X X X X GMAR252[9:8]

Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 24h GMAR252[7:0] '

Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 25h X X X X X X . GMAR255([9:8]

Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 26h GMAR255[7:0] |

Default 1 o | 1 | 1 | o | 1 | o 0

GMA_BYP_TMP: Enable to bypass digital

GMA_BYP_TMP Function
0 { Disable (Default) '

I 1 . Enable I

GMARO[9:0]: Digital gamma correction register of Red"color for data code 255 when/NBW=1,-0f code 0 when NBW=0.
GMAR4[9:0]: Digital gamma correction register of Red"color for data code 251/when NBW=1, or code 4 when NBW=0.
GMARS8[9:0]: Digital gamma correction register-of Red color for data code 247 when NBW=1, or code 8 when NBW=0.
GMARZ12[9:0]: Digital gamma correction register of-Red.color for data code 243 when.NBW=1, or code 12 when NBW=0.
GMAR16[9:0]: Digital gamma correctioniregister of-Red color for data code 239'when NBW=1, or code 16 when NBW=0.
GMAR32[9:0]: Digital gamma correction register of Red color for data code.223 when NBW=1, or code 32 when NBW=0.
GMARA48[9:0]: Digital gamma correction register of Red color for data-€ode207.when NBW=1, or code 48 when NBW=0.
GMARG64[9:0]: Digital gamma correction‘register of Red color for data code, 191 when NBW=1, or code 64 when NBW=0.
GMAR96[9:0]: Digital gamma correction register of Red color for data.code 159 when NBW=1, or code 96 when NBW=0.
GMAR128[9:0]: Digital gamma corregtion register of Red color for-data code 127 when NBW=1, or code 128 when NBW=0.
GMAR160[9:0]: Digital gamma correction register of Red colorfor.data.code 95 when NBW=1, or code 160 when NBW=0.
GMAR192[9:0]: Digital'gamma carrection register of Red color.for.data code 63 when NBW=1, or code 192 when NBW=0.
GMAR208[9:0]: Digital'gamma correction register of Red color for-data code 47 when NBW=1, or code 208 when NBW=0.
GMAR224[9:0]: Digital.gamma correction register of Red celor for data code 31 when NBW=1, or code 224 when NBW=0.
GMAR240[9:0]:-Digital.gamma’correction register of Red color for data code 15 when NBW=1, or code 240 when NBW=0.
GMAR244[9:0];Digital. gamma correction register-of Red color for data code 11 when NBW=1, or code 244 when NBW=0.
GMAR248[9:0]: Digital gamma correction register-of Red color for data code 7 when NBW=1, or code 248 when NBW=0.
GMAR252[9:0]: Digital gamma correction-register of Red color for data code 3 when NBW=1, or code 252 when NBW=0.
GMAR255{9:0]: Digital gamma correction register-of .Red color for data code 0 when NBW=1, or code 255 when NBW=0.

Description

Note: Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.

6.2.4 -Page3
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO

R/W | “01h X X X X X GMAGO0[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 02h GMAGO[7:0]
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 03h GMAG4[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 04h GMAGA4[7:0]

Default 0 1 1 1 0 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 05h GMAGS[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 06h GMAGS[7:0] .

Default 0 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 07h GMAG12[9:8]

Default 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 08h GMAG12[7:0] '

Default 1 0 0 1 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 09h - GMAG16[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 0Ah GMAG16[7:0]

Default 1 0 1 1 1 1 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Bh ; GMAG32[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OCh C:}MAG32[7:O]

Default 0 0 0 0 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Dh GMAG48[9:8]

Default 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OEh GMAGA48[7:0]

Default 0 1 0 0 0 1 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W [~OFh GMAG64[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 10h GMAG64[7:0]

Default 0 1 1 1 0 0 o | 1
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’ FORCE 8-bit 1922 channel source driver with TCON FL5893
Type | Add. D7 D6 D5 D4 D3 D2 p1 | Do
RW | 11h GMAG96[9:8]

Default 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 12h GMAG96[7:0]

Default 1 0 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 13h GMAG128[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 14h GMAG128[7:0]

Default 1 1 1 0 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 15h GMAG160[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 16h GMAG160[7:0]. _

Default 0 0 0 1 1 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 17h ' GMAG192[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 18h GMAG192[7:0]

Default 0 1 1 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 19h GMAG208][9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Ah GMAG208[7:0]

Default 1 0 0 0 1 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Bh GMAG224[9:8]

Default 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Ch GMAG224(7:0]

Default 1 1 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Ph X GMAG240[9:8]

Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Eh GMAG240[7:0]

Default 0 0 0 0 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
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RW | 1Fh GMAG244[9:8]
Default 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 20h GMAG244[7:0]
Default 0 0 1 0 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
T
R/W | 21h GMAG248[9:8]
Default 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 22h GMAG248[7:0]
Default 0 1 0 0 0 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 23h GMAG252[9:8]
Default 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 24h GMAG252[7:0] .
Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 25h = GMAG255[9:8]
Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 26h GMAG255[7:0]
Default 1 0 1 1 | o | 1 0 0
GMAGO0[9:0]: Digital gamma correction register of-Green‘color for data code 255 when NBW=1, or code 0 when NBW=0.
GMAGA4[9:0]: Digital gamma correction register of-Green color for data code-252'when NBW=1, or code 4 when NBW=0.
GMAGS[9:0]: Digital gamma correction register of‘Green color for data code 247 when NBW=1, or code 8 when NBW=0.
GMAG12[9:0]: Digital gamma correction register of Green color for data code-243'when NBW=1, or code 12 when NBW=0.
GMAG16[9:0]: Digital gamma correctionregister of Green color for data code 239 when NBW=1, or code 16 when NBW=0.
GMAG32[9:0]: Digital gamma correction register of Green color for data-cede 223 when NBW=1, or code 32 when NBW=0.
GMAGA48[9:0]: Digital gamma correction register of Green colorﬁfor datacode 207 when NBW=1, or code 48 when NBW=0.
GMAG64[9:0]: Digital gamma correction‘register of Green_color fgr‘d@ta code 191 when NBW=1, or code 64 when NBW=0.
GMAG96[9:0]: Digital gamma correction register of Green color for data code 159 when NBW=1, or code 96 when NBW=0.
GMAG128[9:0]: Digital.,gamma-correction register of Green colorfor data code 127 when NBW=1, or code 128 when NBW=0.
Description GMAG160[9:0]: Digital gamma correction register of Green color for data code 95 when NBW=1, or code 160 when NBW=0.
P GMAG192[9:0]: Digital gammarcorrection register of Green color for data code 63 when NBW=1, or code 192 when NBW=0.
GMAG208[9:0]:.Bigital gamma correction register of.Green color for data code 47 when NBW=1, or code 208 when NBW=0.
GMAG224[9:0]: Digital gamma correction register. of-Green color for data code 31 when NBW=1, or code 224 when NBW=0.
GMAG240[9:0]: Digital gamma correction. register of Green color for data code 15 when NBW=1, or code 240 when NBW=0.
GMAG244[9:0]:"Digital gamma correction register of Green color for data code 11 when NBW=1, or code 244 when NBW=0.
GMAG248[9:0]: Digital gamma correction register of Green color for data code 7 when NBW=1, or code 248 when NBW=0.
GMAG252[9:0]: Digital gamma correction register of Green color for data code 3 when NBW=1, or code 252 when NBW=0.
GMAG255[9:0]: Digital gamma correction register of Green color for data code 0 when NBW=1, or code 255 when NBW=0.
| |Note: Reéerved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.
6.2.5 “Page 4
Type | Add. D7 D6 D5 D4 D3 D2 D1 | DO
R/W | 01h GMABO[9:8]
Default 0 0 0 o | o
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’ FORCE 8-bit 1922 channel source driver with TCON FL5893

Type | Add. pr | s D5 D4 D3 D2 p1 | Do
R/W | 02h GMABO[7:0]

Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 03h X X X X X X GMAB4[9:8] .

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 04h GMAB4[7:0]

Default 0 1 1 1 0 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 05h X X X X X X ’ GMABS8[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 06h GMABS8[7:0]

Default 0 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 07h X X X X X. X GMAB12[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 08h GMAB12[7:0]

Default 1 0 0 1 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 09h X X X x| X A\ x) GMAB16[9:8]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 0Ah GMAB16[7:0] -

Default 1 0 1 1 1 1 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Bh X X X X ¥ X GMAB32[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OCh c ~ GMAB32[7:0]

Default 0 0 0 0 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | ODh XY X X X X X GMABA48[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OEh 0 GMAB48[7:0]

Default 0 1 0 0 0 1 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OFh X X X X X X GMABG64[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
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R | 10n GMABG64[7:0]

Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 11h X X X X X X GMAB96[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 12h GMAB96[7:0] '

Default 1 0 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 13h X X X X X X . GMAB128[9:8]

Default 0 0 0 0 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 14h GMAB128[7:0] ¢

Default 1 1 1 0 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 15h X X X X X ! X GMAB160[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 16h GMAB160[7:0] ([,

Default 0 0 0 1 1 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 17h X X X X X LN GMAB192[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 18h T GMAB192[7:0]

Default 0 1 1 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 19h X X X X NN X GMAB208[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Ah / [6MAB208[7:0]

Default 1 0 0 0 1 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Bh X X X X X X GMAB224[9:8]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Ch ‘ GMAB224[7:0]

Default 1 1 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Dh X X X X X X GMAB240[9:8]

Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Eh GMAB240[7:0]
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Default 0 0 0 0 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Fh GMAB244[9:8]
Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 20h GMAB244[7:0]
Default 0 0 1 0 0 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 21h GMAB248[9:8]
Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 22h GMAB248[7:0] , =,
Default 0 1 0 0 0 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 23h . GMAB252[9:8]
Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 24h GMAB252[70] ™ <o
Default 0 1 1 1 0 0 0 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 25h = X X ’ GMAB255[9:8]
Default 0 0 0 0 0 0 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 26h GMAB255[7:0] :
Default 1 0 1 1 | o | 1 0 0
GMABUO[9:0]: Digital gamma correction register of Blue color for data code 255 when NBW=1, or code 0 when NBW=0.
GMAB4[9:0]: Digital gamma corregtion registerof Blue color for data code 251 when NBW=1, or code 4 when NBW=0.
GMABS8[9:0]: Digital gamma correction register of Blue color for data.code 247 when NBW=1, or code 8 when NBW=0.
GMAB12[9:0]: Digital gamma correction'register of Blue color for-data code 243 when NBW=1, or code 12 when NBW=0.
GMAB16[9:0]: Digital gamma correctionegister of Blue color for data code 239 when NBW=1, or code 16 when NBW=0.
GMAB32[9:0]: Digital gamma cerrection register of Blue color.for.data code 223 when NBW=1, or code 32 when NBW=0.
GMAB48[9:0]: Digital gamma cerrection register of Blue calor for-data code 207 when NBW=1, or code 48 when NBW=0.
GMABG64[9:0]: Digital'gamma correction register of Bluecolor for data code 191 when NBW=1, or code 64 when NBW=0.
GMAB96[9:0]: Digital.gamma eorrection register of Blue color for data code 159 when NBW=1, or code 96 when NBW=0.
GMAB128[9:0]:.Pigital gamma correction register.of Blue-color for data code 127 when NBW=1, or code 128 when NBW=0.
Description GMAB160[9:0]: Digital gamma correction register.of Bluecolor for data code 95 when NBW=1, or code 160 when NBW=0.
P GMAB192[9:0]: Digital gamma correction.register of Blue color for data code 63 when NBW=1, or code 192 when NBW=0.
GMAB208[9:0]: Digital gamma correction register,of Blue color for data code 47 when NBW=1, or code 208 when NBW=0.
GMAB224[9:0]: Digital gamma correction register of Blue color for data code 31 when NBW=1, or code 224 when NBW=0.
GMAB240[9:0]: Digital gamma correction register of Blue color for data code 15 when NBW=1, or code 240 when NBW=0.
GMAB244[9:0]: Digital gamma correction register of Blue color for data code 11 when NBW=1, or code 244 when NBW=0.
' (IGMAB248[9:0]: Digital gamma correction register of Blue color for data code 7 when NBW=1, or code 248 when NBW=0.
'\ IGMAB252[9:0]: Digital gamma correction register of Blue color for data code 3 when NBW=1, or code 252 when NBW=0.
GMABZSS[Q:O]: Digital gamma correction register of Blue color for data code 0 when NBW=1, or code 255 when NBW=0.
Note: Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

6.2.6 Pageb5
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 01h

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 02h GOUTL02_SEL[L:0] GOUTLOL_SEL[5:0] ,

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 03h GOUTLO3_SEL[3:0] GOUTL02_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 04h GOUTLO3_SEL[5:4] GOUTLO04_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 05h GOUTLO06_SEL[1:0] GOUTLO5 SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 06h GOUTLO7_SEL[3:0] ' GOUTLO6_SEL[5:2].

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 07h | GOUTLO7 SEL[5:4] _ GOUTLO8_SEL[5:0] .

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 08h GOUTL10_SEL[1:0] GOUTL09.SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 09h GOUTL11_SEL[3:0] GOUTL10_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OAh GOUTL11_SEL{5:4] - GOUTL12_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 0Bh | GOUTL14_ SEL[1'0] GOUTL13_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Ch/ GOUTL15_SEL[3:0] GOUTL14_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | ODh GOUTL15_SEL[5:4] GOUTL16_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OEh GOUTL18_SEL[1:0] GOUTL17_SEL[5:0]
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Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OFh GOUTL19_SEL[3:0] GOUTL18_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 10h GOUTL19_SEL[5:4] GOUTL20_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 11h GIP_SR_L[1:0] GIP_CSH_SEL_L[1:0] GIP_CSL_SEL_L[1:0] GIP_CS EN_L[1:0]

Default 0 1 1 0 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 12h GIP_CS_EN_L[9:2] _ ~/

Default o | o | o | o | o | o | o 0
GOUTLO1_SEL[5:0] ~ GOUTL20_SEL[5:0]: Select the output signal of GHV-L[1:20] pad.
GIP_SR_L[1:0]: Driving ability selection of GHV L[01:20] outputs. _

GIP_SR_L[1:0] Function
Output driving.weakest
Output driving second weak
(Default).
Output driving second strong.
| Output,driving strongest.
GIP_CSH_SEL_L[1:0]: GIP CS hi
GIP_CSH_SEL_L[1:0] Function
- Oh ‘ 0 clack.
Description n 1 clock.
w2h 2 clocks. (Default)
3h __“Aclocks
GIP_CSL_SEL_L[1:0]: GIP"CS*low width.
GIP_CSL_SEL_LJ[1:0] Function
Oh 0 clock.
1h 1 clock.
2h 2 clocks. (Default)
4 clocks
GIP_CS_EN L[9:0): GIP CS function’efablé for GHV_L[1:20].
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 13h! VSP_SEL[3:0]

Default 0 0 0 0 1 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 14h VSN_SEL[3:0]

Default 0 0 0 0 1 0 1 0
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VSP_SEL[3:0]: PFM VSP voltage selection:
VSN_SEL[3:0]: PFM VSN voltage selection:
VSP_SEL[3:0
I VSN:SELES:O% e Y () |
Oh 6.6 -6.6
1h 51 -5.1
2h 5.2 5.2 .
3h 5.3
o 7h 5.7
Description ash 58
9h 5.9
Ah (Default) 6.0
Bh 6.1
Ch 6.2
Dh 6.3
Eh 6.4
Fh 6.5
Type | Add. D7 D6 D5 p4 | b3 | b2 | b1 | Do
RIW | 15h ~\! VGH_SEL[4:0]
Default 0 0 0 o | 1 | o | 1 | o
VGH_SEL[4:O|: VGH voltage selection: "
VGH SEL[4:0] VGH (V) VGH SEL[4:0] VGH (V)
00h 7.0 - 10h —_A45.0
01h 7.5 11h 15.5
02h 8.0 12h 16.0
03h 8.5 13h 16.5
04h .. 9.0 14h; 17.0
05h 9.5 15h 17.5
06h 10.0 16h 18.0
Description 07h 10.5 17h | 18.5
08h 11.0 .18h 19.0
09h 11.5 19h 19.5
(Default) 12.0 1Ah 20.0
0Bh 12.5 1Bh 20.5
0Ch 13.0 1Ch 21.0
0Bh 13.5 | 1Dh 215
OEh 14.0 1Eh 22.0
OFh 14.5 1Fh 22.5
Type | Add. D7 D6 D5 D4 p3 | b2 | b1 [ Do
RW | 16h VGL_SEL[0]
Default 0 0 0 0 1 | o | 1 | o
VGL_SEL[3:0]: VGL voltage selection:
VGL SEL[3:0] VGL (V) VGL SEL[3:0] VGL (V)
. Oh -7.0 8h -11.0
Description 1h 75 oh 115
2h 8.0 Ah (Default) "12.0
3h -8.5 Bh -12.5
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Type | Add. D7 D6 Ds | D4 D3 p2 | b1 | Do
R/W | 18h VCOM_EN_ID[1:0] VCOM; DRV[2:0]
Default 0 0 o | o 0 o | 1 | 1
VCOM_EN_ID[1:0]: Enable or disable VCOM voltage by ID.
VCOM_EN_ID[1:0] Driving ability selection.
oh 00: Enable VCOM voltage of CID=00
chip (Master). (Defalilt) -
1h 01: Enable VCOM voltage of CID=01
chip (Slave‘l).
oh 10: Enable VCOMivaltage of CID=10
chip (Slave 2).
3h
- VCOM_DRV/[2:0]: VCOM buffer driving ability selection.
Description
VCOM_DRV][2:0] Driving ability selection.
Oh Weakest
1h
2h Weaker
3h Normal (Defaulf)
4h Stronger,
I 7h Strongest I
Type | Add. D7 D6 D5 D4 p3 | D2 p1 | Do
R/W | 19h TS_EN TS_HYS_FRM[1:0] TS_HYS[1:0]
Default 0 0 0 0 o | 1 o | 1
TS_EN: Enable or Disable.embedded Temperature Sensor.
Function
Disable. (Default)
Enable.
TS_HYS_FRM[l:O]: Set hysteresis frames for embedded Temperature Sensor.
Sesoridi : TS_HYS_FRM[1:0] Function
escriptign Oh 32 Frames.
— 1h 64 Frames. (Default)
2h 128 Frames.
3h (Reserved)
TS_HYS[1:0]: Set hysteresis window for embedded Temperature Sensor.
TS_HYS[L:0)
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2°C.
4°C. (Default)
6°C.
8°C.
Type | Add. D7 pe | o5 | b4 | b3 | b2 | b1 DO
R/W | 1Ah HTWARN_MIN[6:0]
Default 0 1 | 1 | o | 1 | o | o 1
HTWARN_MIN[6:0]: Set the minimum temperature for high temperature warning function.
HTWARN_MIN[6:0] Temperature
00h 0°C
01h 1°C
Description 3ch Qo
p 3Dh 61°C
69h 105°C (Default)
™, 127°C
Type | Add. pv | o | o5 | b4 | b3 | b2 | m DO
R/W | 1Bh LTWARN_MAX[7:0] 3
Default 1 | 12 | o | 1 | 1 | o | o 1
HTWARN_MIN[6:0]: Set the minimum temperature'for high temperature-warning function.
LTWARN_MAX[7:0] Temperature
00h N0
01h~7Fh /(Reserved)
80h -128°C
81h -127°C
Description .
D8h -40°C (Default)
D9h -39°C
FEh -2°C
FFh- -1°C
Type | Add. D7 pe | os | o4 | b3 | D2 | b1 DO
R/W | 1Ch : HT_MIN[6:0]
Default 0 o | 1+ | 1 | 1 | 1 | o 0
' T_MIN[6:0]: Set the minimum temperature for high temperature compensation.
HT_MIN[6:0] Temperature
Description 00h 0°C
0lh 1°C
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60°C (Default)
61°C
| 7Fh 127°C |
Type | Add. pv | o | o5 | pa | b3 | b2 | Dbp1 [ DO
R/W | 1Dh LT_MAX[7:0]
Default o | o | o | o | o | o | o | o
LT_MAX[7:0]: Set the maximum temperature for low temperature compensation.
LT_MAX][7:0] Temperature
00h 0°C (Default)
01h~7Fh (Reserved) /-
80h -128°¢ |
81h -127°C
D inti o
escription Sah A
D9h £39°C
FEh -2°C
FFh ' F1°C
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 1Fh VCOM_HYS.FRM[1:0] VCOM_FRM[3:O]

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 20h J VCOM_OFFSI7:0], |

Default o | o | o o | o | o 0 0

VCOM_HYS_FRM[1:0]:~Set hysteresis frame numbers when VCOM voltage changed by temperature. (For
temperature compensation function X
VCOM_HYS_FRM[1:0] Function
Oh 32 Frames.
1h | 64 Frames. (Default)
-2h 128 Frames.
3h (Reserved)
VCOM-.FRM[3:0]: Set Vcom offset frames.
Description VCOM_FRM[3:0] Frames
‘ Oh Function disabled (Default)
= 1h 2
— 2h 4
3h 8
4h 16
5h 32
6h 64
7h
8h

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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512
1024
2048

(Reserved)
(Reserved)
(Reserved)
(Reserved)

VCOM_OFFS[7:0]: Set Vcom offset voltage.

Note: The output VCOM voltage would be changed with an offset value (R_VCOM_OFFS[7: O]) and last one

frame in the selection frames (R VCOM_FRMI3:0]).
VCOM_OFFS[7] VCOM_OFFS[6:0]

00h

01h

02h

VCOM with offset
Original~VCOMyDefault)
Qriginal VCOM + 0.01V
Qriginal VCOM + 0.02V

Qriginal VCOM + 0.63V
Original VCOM
Original VCOM - 0.01V
Original VCOM - 0.02V

7Fh
00h
0lh
02h

7Fh

Original VCOM.=,0:63V

Type | Add. D7 D6 ps | o4 | b3 | b2 | b1 | DO
R/W | 21h HTVCOM_EN HTVCOMI5:0]
Default 0 0 o | o | o | o | o | o
HTVCOM_EN: Enable or Disable VCOM-high temperature compensation function.
HTVCOM_EN Function
0 Disable. (Defadlt)
1 Enable.
HTVCOM][5:0]: Set VCOM offset value for VCOM high temperature compensation function.
Where the hlgh temp. VCOM after compensation = Normal-temp. VCOM + offset value = VCOM_VSEL[8:0] +
HTVCOM[5] | HTVCOM[4:0] | Offset Value VCOM voltage after high-temp.
compensation
_ 00000 +.0~Default) R_VCOM_VSEL[8:0] + 0 (Default)
Description

00001 +10 mV R_VCOM_VSEL[8:0] + 10 mV
00010 +20 mV R_VCOM_VSEL[8:0] + 20 mV
11111 + 310 mV R_VCOM_VSEL[8:0] + 310 mV
00000 -0 R_VCOM_VSEL[8:0] —
00001 -10 mV R_VCOM_VSEL[8:0] — 10 mV
00010 -20 mV R_VCOM_VSEL[8:0] — 20 mV
11111 -310 mV R_VCOM_VSEL[8:0] - 310 mV

Note: Offset value is 10mV/ step, which is the same as VCOM register setting in normal temperature.

| Type| Add. | D7 D6 D5 D4 D3 D2 p1 | Do |
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RW | 22h LTVCOM_EN LTVCOM[5:0]
Default 0 0 o | o | o | o | o | o
LTVCOM_EN: Enable or Disable VCOM low temperature compensation function.
LTVCOM_EN Function
0 Disable. (Default)
I 1 Enable. I g
R_LTVCOM][5:0]: Set VCOM offset value for VCOM low temperature compensation function: '
Where the low-temp. VCOM after compensation = Normal-temp. VCOM + offset value = VCOM_VSEL[8:0] +
LTVCOM[5:0
VCOM vol for | .
LTVCOM[5] | LTVCOM[4:0] | Offset Value COM voltage for low temp
compensation
. 00000 + 0 (Default) R_VCOM_ VSELJ8:0] +0 (Default)
Description
00001 +10 mV R_VCOM._VSEL[8:0] + 10 mV
00010 +20 mV R_VCOM_VSE{8:0] + 20 mV
11111 + 310 mV R/ VCOM=VSEL[8:0] + 310 mV
00000 -0 R.VCEOM_VSEL[8:0] — 0
00001 -10 mV "R.VCOM_VSEL[8:0] — 10 mV
00010 -20 mV . R.VCOM_VSELJ[8:0] —20 mV
11111 - 310 mV R_VCOM_VSEL[8:0] —310mV
Note: Offset value is 10mV/ step, which is the same as VCOM.register setting in normal temperature.
Type | Add. D7 D6 D5 p4 | b3 | b2 | b1 | Do
R/W | 23h |VGM_HT_EN | VGM_LT_EN VGMPHO, HT[4:0]
Default 0 0 0 o | o | o | o [ o
VGM_HT_EN: Enable or Disable Gamma voltages’ high temperature compensation function.
VGM_HT_EN Function
0 Disabje=(Default)
1 Enable.
VGM_LT_EN: Enable or Disable.Gamma voltages’ low temp;erature compensation function.
Description VGM_LT_EN . Function
0 - Disable. (Default)
10| Enable.
VGMPHO_H‘T[4:O]: 'Set VGMPHO offset value for VGMPHO high temperature compensation function.
Where the high-temp. VGMPHO after compensation = Normal-temp. VGMPHO + offset value =
VGMPHO_SEL[3:0] + VGMPHO_HT[4:0]
(See the description of Page5, Addr. 0x24)
Type | Add. D7 D6 D5 p4 | o3 | b2 | D1 | Do
RIW { 24h {VGMPLO_HT[4] | VGMNLO_HT[4] VGMNHO_HTI[4:0]
Default 0 0 0 o | o | o | o | o
VGMPLO_HT[4]: MSB of VGMPLO_HTI[4:0]
VGMPLO_HT[4:0]: Set VGMPLO offset value for VGMPLO high temperature compensation function.
Description |Where the high-temp. VGMPLO after compensation = Normal-temp. VGMPLO + offset value = R_
VGMPLO_SEL[3:0] + VGMPLO_HT[4:0]
(See the description of Page5, Addr. 0x25)
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VGMNLO_HT[4]: MSB of VGMNLO_HTI[4:0]
VGMNLO_HT[4:0]: Set VGMNLO offset value for VGMNLO high temperature compensation function.
Where the high-temp. VGMNLO after compensation = Normal-temp. VGMNLO + offset value = R_
VGMNLO_SEL[3:0] + VGMNLO_HT[4:0]
(See the description of Page5, Addr. 0x25)
VGMNHO_HT[4:0]: Set VGMNHO offset value for VGMNHO high temperature compensation function, .
Where the high-temp. VGMNHO after compensation = Normal-temp. VGMNHO + offset value =
VGMNHO_SEL[3:0] + VGMNHO_HT[4:0 I
VGMPHO_HT[4] | VGMPHO_HTI[3:0] Offset VGMPHO voltage for high temp. compensation
VGMNHO_HT[4] | VGMNHO_HT[3:0] Value VGMNHO voltage for high temp. compensation
00000 +0 VGMPHO_SEL{3:0}.# 0
(Default) VGMNHO-SE[3:0] + 0
VGMPHO_SEL[3:0] + 0.05 V
00001 +0.05V VGMNHO. SEL[3'0] + 0.05 V
VGMPHO, SEL[3:0] + 0.10V
00010 +0.10V VGMNHO' SEL[3:0] + 0.10V
_~“VGMPHO_SEL[3:0] + 1.55 V
VGMNHO_SELJ[3:0] + 1.55 V
VGMPHO_SELJ[3:0]—- 0
VGMNHO_SEL{3:0]=0"
VGMPHO_SELJ[3:0]=0.05 V
VGMNHO_SEL([3:0] + 0.05'V
VGMPHO_SEL[3:0] - 0.10 V
VGMNHOSEL[3:0]= 0.10 V
VGMPHO "SEL[3:0] - 1.55V
VGMNHO| SEL[3:0] —1.55V
Note: Offset value is 0.05V/ step,.whichis the same as VGMPHO/VGMNHO register setting in normal
temperature. T |
Type | Add. o | os | b5 | D4 p3 | b2 | b1 | Do
R/W | 25h VGMRLO_HTI[3:0] (e VGMNLO_HT[3:0]
Default o | o | o | o o | o | o | o
VGMPLO_HT[3:0]:.LSB 3bits-ef VGMPLO_HT[4:0]
VGMNLO HT[3:0]: LSB-3.bits of VGMNLO HT[4:0
VGMPLO_HT[4] VGMPLO_HT[3:0] Offset VGMPLO voltage for high temp. compensation
VGMNLO_HT[4] | VGMNLO_HT[3:0] Value VGMNLO voltage for high temp. compensation
00000 +0 VGMPLO_SEL[3:0] + 0
(Default) VGMNLO_SEL[3:0] +0
. VGMPLO_SEL[3:0] + 0.05 V
Description / —
) 00001 +0.05V VGMNLO_SEL[3:0] + 0.05 V
VGMPLO_SEL[3:0] + 0.10V
00010 +0.10V VGMNLO_SEL[3:0] + 0.10V
VGMPLO_SEL[3:0] + 0.75 V
VGMNLO_SEL[3:0] + 0.75 V
VGMPLO_SEL[3:0] -0
VGMNLO_SEL[3:0] -0
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VGMPLO_SEL[3:0] —
VGMNLO_SEL[3:0] -

0.05V
0.05V

VGMPLO_SEL[3:0] - 0.10 V

0.10V

VGMNLO_SEL[3:0] -

VGMPLO_SEL[3:0] -
VGMNLO_SEL[3:0] —

Note: Offset value is 0.05V/ step, which is the same as VGMPLO/ VGMNLO register ‘setting-in normal
temperature.

0.75V
0.75 V

Type

Add.

D7 D6 D5

D4

p3 | b2 | b1 | Do

R/W | 26h

VGHL_HT_EN | VGHL_LT_EN

VGMPHO_LT[4:0]

Default

0 0 0

0

0 | 0 | 0 | 0

Description

VGHL_HT_EN: Enable or Disable VGH/ VGL high temperature compensation function.

VGHL_LT_EN: Enable or Disable VGH/ VGL low temperature compensation-function.
VGHL_HT_EN .
I VGHL_LT _EN Function I

Disable/(Pefault)” [}

I 1 Enable. I

VGMPHO_LT[4:0]: Set VGMPHO offset value for VGMPHQ low temperature compensation-function.
compensation

Where the low-temp. VGMPHO after
VGMPHO_SEL[3:0] + VGMPHO_LT[4:0]
(See the description of Page5, Addr. 0x27)

= Normal-temp. VGMPHO + offset value

Type

Add.

D7 D6 D5

D3 ]' p2 | b1 | Do

R/W | 27h

VGMPLO_LT[4] | VGMNLO_LT[4]

VGMNHO LT[4:0]

Default

0 0 0

0

0 | 0 | 0 | 0

Description

VGMPLO_LT[4]: MSB of VGMPLO_LT[4:0]

VGMPLO_LT[4:0]: Set VGMPLO offset value for VGMPLO hlgh temperature compensation function.
compensation

Where the high-temp. VGMPLO after
VGMPLO_SEL[3:0] + VGMPLO_LT[4:0]
(See the description of Page5, Addr./0x28)

VGMNLO_LT[4]: MSB of VGMNLO_LT[4:0]

VGMNLO_LT[4:0]:4Set VGMNLO offset value forYGMNLO high temperature compensation function.
compensation

Where the high-temp. VGMNLO after
VGMNLO_SEL[3:0] + VGMNLO_LT[4:0]
(See the description of Page5, Addr. 0x28)-

VGMNHO "LT{4.0].-Set VGMNHO offset value for VGMNHO high temperature compensation function.

Where the high-temp. VGMNHO after compensation

VGMNHO_SEL[3:0] + VGMNHO LT[4:0

VGMPHO_LT[4]
VGMNHO_LT[4]

VGMPHO_LT[3:0]
VGMNHO_LT[3:0]

Offset
Value

Normal-temp. VGMPLO + offset value

Normal-temp. VGMNLO + offset value

Normal-temp. VGMNHO + offset value

VGMPHO voltage for high temp. compensation
VGMNHO voltage for high temp. compensation

00000

+0
(Default)

VGMPHO_SEL[3:0] + 0
VGMNHO_SEL[3:0] + 0

00001

+0.05V

VGMPHO_SEL[3:0] + 0.05 V
VGMNHO_SEL[3:0] + 0.05 VV

00010

+0.10V

VGMPHO_SEL[3:0] + 0.10V

VGMNHO_SEL[3:0] + 0.10V

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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VGMPHO_SEL[3:0] + 1.55 V
VGMNHO_SEL[3:0] + 1.55 V/
VGMPHO_SEL[3:0] - 0
VGMNHO_SEL[3:0] - 0
VGMPHO_SEL[3:0] — 0.05 V.
VGMNHO_SEL[3:0] - 0.05 V.
VGMPHO_SEL[3:0] - 0.10' V;
VGMNHO_SEL[3:0]<0.10V { | ¢
VGMPHO_SEL[3:0] = 1:55.V
VGMNHO_SEL[3:0]=.1:55'V
Note: Offset value is 0.05V/ step, which is the same as VGMPHO/ VGMNHO “registersetting in normal
temperature.
Type | Add. o | os | b5 | D4 p3 | b2 | b1 | Do
R/W | 28h VGMPLO_LT[3:0] VGMNLO_LT[3:0]
Default o | o | o | o o | o | o | o
VGMPLO_LT[3:0]: LSB 3bits of VGMPLO_LT[4:0]
VGMNLO LT[3:0]: LSB 3 bits of VGMNLO LT[4:0
VGMPLO_LT[4] VGMPLO_LT[3:0] Offset VGMPLO voltage for high temp. compensation
VGMNLO_LT[4] VGMNLO_LT[3:0] Value VGMNLO voltage for high temp. compensation
00000 o VGMPLO “SEL{3:0] + 0
(Defauk) VGMNLO. SEL{3°9] + 0
= VGMPLO SEL[3:0] + 0.05 V
00001 . VGMNLO“SEL[3:0] + 0.05 V
‘ | VGMPLO, SEL[3:0] + 0.10V
00018 F0-10V VGMNLO_SEL[3:0] + 0.10V
Descrint VGMPLO_SEL[3:0] + 0.75 V
escription VGMNLO_SEL[3:0] + 0.75 V
VGMPLO_SEL[3:0] -0
VGMNLO_SEL[3:0] - 0
VGMPLO_SEL[3:0] - 0.05 V
VGMNLO_SEL[3:0] — 0.05 V
VGMPLO_SEL[3:0] - 0.10 V
VGMNLO_SEL[3:0] - 0.10 V
VGMPLO_SEL[3:0] - 0.75V
VGMNLO_SEL[3:0]-0.75V
Note:~Offset value is 0.05V/ step, which’is the same as VGMPLO/ VGMNLO register setting in normal
temperature.
Type | Add. D7 D6 D5 p4 | b3 | b2 | D1 | Do
R/W | 29h & HT_VGH_SEL[4:0]
Default 0 0 0 o | 1 | o | 1 | o
Description HT_VGH_SEL[4:0]: Set VGH voltage for high temperature compensation function.
P (See the description of Page5, Addr. 0x2A)
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Type | Add. D7 D6 D5 p4 | D3 | b2 | m DO
RIW | 2Ah LT _VGH_SEL[4:0]
Default 0 0 0 o | 1 [ o | 1 0
LT_VGH SEL[4:0]: Set VGH voltage for low temperature compensation function.
HT_VGH_SEL[4:0] VGH_HT HT_VGH_SEL[4:0]] 3
LT_VGH_SEL[4:0] VGH_LT LT _VGH_SEL[4:0]
00h 7.0V 10h :
01h 75V 11h
02h 8.0V 12h
03h 85V 13h
04h 9.0V 14h
05h 95V 15h
06h 10.0V 16h
. 07h 105V 17h
Description
08h 1.0V 18h
09h 115V 19h
12.0V
OAR (Default) 15
0Bh 125V 1Bh
0Ch 13.0V 1Ch
0Dh 135V ~1Dh
OEh 140V 1Eh
OFh 145V _AFh
Note: VGH_HT-VGL_HT < 32V; VGH_LT-VGL LT < 32V
Type | Add. pr | bs | bs | D4 p3 | b2 | b1 DO
RW | 2Bh HT_VGL_SEL[3:0] LT.VGL_SEL[3:0]
Default 1 o | 1 | o 1 | o | 1 0
HT_VGL_SEL[3:0]: Set VGL voltage for high temperature compensationsfunction.
LT_VGL_SEL[3:0]: Set VGL voltage:forlow temperature compensation function.
HT_VGL_SEL[3:0] VGL_HT
LT VGL_SEL[3:0] VGL LT
Oh N -7.0V
1h -7.5V
2h- -8.0V
-85V
4h~ 9.0V
5h 95V
o 6h -10.0 V
Description 7h 105V
8h -11.0V
9h -11.5V
-12.0V
Ah
(Default)
- Bh 125V
Ch -13.0V
Dh -135V
Eh -14.0V
Fh -15.0V
Note: VGH_HT-VGL_HT < 32V; VGH_LT-VGL_LT < 32V
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Type | Add. D7 D6 D5 D4 D3 \ D2 D1 DO
RIW | 2Ch VGM_HYS_FRM[L:0]
Default 0 0 0 0 o | o 0 1
VGM_HYS_FRM[1:0]: Set hysteresis frame numbers when gamma voltages changed by temperature. (For
temperature compensation function.) o
VGM_HYS_FRM[1:0] Function
o Oh 32 Frames. (Default) J
Description 1h 64 Frames.
2h 128 Frames.
3h (Reserved)
Type | Add. D7 D6 | D5 | D4 D3 p2 | b1 | Do
R/W | 2Dh VREF_VSP_OCP_SEL[2:0] VREF' VSN_OCP_SEL[2:0]
Default 0 o | 1 | o 0 o | 1 [ o
VREF_VSP_OCP_SEL[2:0]: PFM VSP over current (OCP) voltage detection.
VREF_VSN_OCP_SEL[2:0]: PEM VSN over current (OCP) voltage.detection.
VREF_VSP_OCP_SEL[2:0] VSP OCP Voltage
VREF_VSN_OCP_SEL[2:0] | VSN OCP Voltage
Oh | 0.20V
1h pu -~ 0.25V
- 2h ' 0.30V (Default)
Description 3h 0.35v
4h 0.40V
5h 0.45V
6h 0:50.vV
7h 0.55V
Note: Choose Inductor (L) Irating> 2.5A,‘R1=R2= 0.10hm.
Type | Add. pr | e ps | D4 D3 D2 D1 DO
RIW | 2Eh | VREF_VSP_ON_THR[L0} | VREF“VSN_ON_THR[L:0] i
Default o | o o | o 0 0 0 1
VREF_VSP_ON_THR[1:0];-Set the detection valtage of PFM VSP power on ready function.
VREF_VSP_ON_THR[1:0] Description
~ SOhe 4.5V. (Default)
1h 5.0V.
2h 5.5V.
3h 6.0V.
Description \VREF 'VSN,/ON_THR[1:0]: Set the detection voltage of PFM VSN power on ready function.
| VREF_VSN_ON_THR[1:0] Description
- Oh - 4.5V. (Default)
1h -5.0V.
2h -5.5V.
3h -6.0V.
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Type | Add. oz | e | b5 | o4 | b3 | D2 | D1 DO

R | 2Fh OTP_VCOM_TIMES[7:0]

Default o | o | o | o | o | o | o 0
OTP_VCOM_TIMESJ7:0]: Read the status of VCOM programming number, it is read only.
I OTP_VCOM_TIMES[7:0] Description I o
1ST_VCOM_SEL[7:0]
. (Default)

Description 2ND_VCOM_SEL[7:0] ’
3RD_VCOM_SEL[7:0]
1ST_VCOM_SEL[7:0]

Type | Add. pv | boe | bs | o4 | b3 | D2 | D1 DO

R/W | 30h 1ST_VCOM_SEL[7:0] ~>

Default o | 1 | o | 1 | 1 | 1 | 1 1
1ST_VCOM_SEL[7:0]: VCOM voltage selection for 1ST chance programming:
I 1ST_VCOM_SEL[7:0] VCOM(V) I
{ -1.81
-1.82
-2.00
0.55
0.54
Description :

-0.18
10.19

-0.20 (Defalilf)
-1.78
=1.79
=-1.80

Type | Add. oz | o | s | b4 [ b3 | b2 | b1 | Do

RW | 31h 2ND_VEOM_SEL[7:0]

Default o | o | o | o [ o | o | o | o
2ND_VCOM_‘SEL[7|:O]: VCOM voltage setection for 2ND chance programming:
2ND_VCOM_SEL[7:0] VCOM(V)
00h -1.81 (Default)
01h -1.82
13h -2.00
Description 14h 0.55
D = 15h 0.54
5Dh -0.18
5Eh -0.19
5Fh -0.20
FDh -1.78
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Type | Add. pv | e | bs | b4 | b3 | o2 p1 | Do
R/W | 32h 3RD_VCOM_SEL[7:0] ;
Default o | o | o | o | o | o 0 0
3RD_VCOM_SEL[7:0]: VCOM voltage selection for 3RD chance i
3RD_VCOM_SEL[7:0] VCOM(V)
00h -1.81 (Default)
01lh -1.82
13h -2.00~_
14h 0.55"
15h 0.54
Description : S
5Dh =0.18
5Eh -0.19
5Fh -0.20
FDh -1.78
FEh -1.79
FFh | -1.80
6.2.7 Page6 :
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
OTP_PWR OTP_AUTO
R/wW | 01h : RDY_TO_WR WRITE
Default 0 0 0 0 0 0 0 0
OTP_PWR_RDY TO WR: Check/power is ready or not for OTP-programming.
R Function
RDY TO WR
0.(b8tauity If OTP_PASSWORBI[7:0]# AA & OTP_WORDPASS2[7:0]# 55,
it's'NOT ready for OTP programming.
{ If OTP_PASSWORDL1[7:0]= AA & OTP_PASSWORD2[7:0]=55,
| L it's ready for OTP programming.
Description ; = "
OTP_AUTC)_WRITE: OTP all page registers program.
OTP_AUTO_WRITE Function
0 Disable (Default)
1 Enable
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R 02h OTP_PWR_ AUTO_WR_ MARGIN_
RDY_FLAG EN_FLAG READY_OK
Default 0 0 0 0 0 0 0 0
Description |OTP_PWR_RDY_FLAG: OTP power ready flag, it is read only.
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O 1P Function
RDY _FLAG
l 0 OTP power is NOT ready (Default) I
1 OTP power is ready
AUTO_WR_EN_FLAG: OTP auto write enable fla .
AUTO_WR_ .
EN FLAG Function ’
0 OTP write enable function fail. (Default)
I 1 OTP write enable function OK I
MARGIN_READ_OK: Margin read OK flag, it is read only.
AREL L Function
READ_OK
0 Margin read fail. (Default)
1 Margin read OK /= &
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W 03h OTP_READ
Default 0 0 0 0 0 0 0 0
OTP_READ: Single OTP read. - 4 |
OTP_READ Function
Description 0 Disable (Default)
1 Enable
Type | Add. pv | oe | bs | o4 | b3 | D2 | D1 DO
R | 04h OTP_RD_DATA[%0]
Default o | o | o | o | o | o | o 0
Description |OTP_RD_DATA[7:0]: Read OTP Data, it is read only. __
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W 05h RDADDR[8]
Default 0 0 0 0 0 0 0 0
Description |RDADDR][8]: Addfess[S] for Single OTP write/read.
Type | Add. pv | e | b5 | o4 | b3 | D2 | D1 DO
R/W | .06h o~ RDADDR([7:0]
Default 1 | 1 | 1| 1 | 1 | 1 | 1 1
Description {RDADDR[7:0]: Address[7:0] for Single OTP write/read.
| Type | Add. oz | e | bs | o4 | b3 | D2 | D1 Do |
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 151/ 252

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

Version 0.3



@ rorce

8-bit 1922 channel source driver with TCON

FL5893

R/W ‘ 07h SINGLE_WRITE[7:0]
Default o | o | o | o | o | o | o 0
SINGLE_WRITE[7:0]: Access for OTP single write.
SINGLE_WRITE[7:0] Function
00’h Disable OTP single write (Default)
Description AAh Enable OTP single write (Note)
others Disable OTP single write
f
Note: This register works when OTP_PWR_RDY_TO_WR=1.
Type | Add. oz | oe | bs | o4 | b3 | D2 | D1 DO
R 08h PROG_NUM_COUNT[7:0] 1)
Default o | o | o | o | o | o | o 0
PROG_NUM_COUNT]J7:0]: Program number counter, it is read only.. )
PROG_NUM_COUNT[7:0] Number of programming
00’h 0
01’h 1.(Default)
o 03’h ' 2
Description 07'h 3
OF’h 4
1F’h 5
Type | Add. oz | o | s | b4 | b3 | b2 | b1 DO
R/W | ODh OTP_PASSWORD1
Default o | 1+ | o | 1 | o | 1 | o 1
OTP_PASSWORDZ1: OTP write permission control_no.1. >
OTP_PASSWORD1 Function
{ Bisabte-@TP programming
- 2N * process (Default)
Description — - —=
AAN OTP getthe write permission and
pregramming process can start.
others Disable OTP programming process
| |
Type | Add. oz | oe | bs | o4 | b3 | D2 | D1 DO
R/W | OEh OTP_PASSWORD2
Default 1 | o | 1 | o | 1 | o | 1 0
/|OTP_PASSWORD2: OTP write permission control no.2.
OTP_PASSWORD2 Function
— , Disable OTP programming
AA’h
Description process (Default)
55'h OTP auto-reload
others Disable OTP programming process
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 152/ 252

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

Version 0.3



8-bit 1922 channel source driver with TCON

FL5893

Reproduced, or

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

Type | Add. oz | e | b5 | b4 | b3 | D1 DO
R/W | OFh OTP_NOT_RLD
Default o | 1 | o | 1 | o | 1 0 1
OTP_NOT_RLD: Disable OTP reload function
OTP_NOT_RLD Function o
o 55’h OTP auto-reload. (Default)
Description AAh Disable OTP auto-reload function :
others OTP auto-reload.
Type | Add. pv | o | b5 | pa | b3 | D2 D1 DO
R/W | 10h SOFT-WARE RELOAD SETTINGJ[7:0]
Default o | o | o | o | o | o 0 0
o SOFT-WARE RELOAD SETTING[7:0]: OTP selected area reload setting:
Description ) )
Note: Please consult Forcelead about this function.
Type | Add. pv | o | b5 | b4 | b3 | D2 D1 DO
RW | 11h OTP_SINGLE_WRLDIN[7:0] '
Default o | o | o | o | o | o 0 0
Description |OTP_SINGLE_WR_DIN[7:0]: Input data for OTP single.write:
6.2.8 Page?7 '
Type | Add. D7 D6 ps | D4 D3 D2 D1 DO
R/W | 01h P'S'\S?\\/%';— PFM_VSPLTOFE_DUTY[1:0] P';“l"ﬁ\\’(fg'\i—' PFM_VSN_TOFF_DUTY[L:0]
Default 0 0 o | o 0 0 0 0
PFM_VSP_DUTY[3]: MSB of PFM_VSP.-DUTY[3:0] (See the description of Page7, Addr. 0x17).
PFM_VSP_TOFF_DUTY[1:0]: VSP PWWM TOFF duty-setting.
PFM_VSP_TOFF_DUTY[1:0] Function
Oh Ons.& VSP_TOFF_EN = 0 (Default)
1lh 60ns & VSP_TOFF_EN =1
2h } 100ns & VSP_TOFF_EN =1
3h | 200ns & VSP_TOFF_EN =1
Description |pFM_VSN 'DUTY[3]: MSB of PFM_VSN_DUTY[3:0] (See the description of Page7, Addr. 0x19).
PFM.VSN-TOFF DUTY[1:0]: VSN PWM TOFF duty setting.
PFM_VSN_TOFF_DUTY[1:0] Function
Oh Ons & VSN_TOFF_EN = 0 (Default)
-- 1h 60ns & VSN _TOFF EN=1
- 2h 100ns & VSN_TOFF_EN = 1
3h 200ns & VSN_TOFF_EN =1
| Type | Add. | D7 D6 D5 D4 D3 D2 D1 po |
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RW | 02h | GOUTRO2_SEL[L0] GOUTROL_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 03h GOUTR03_SEL[3:0] GOUTR02_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 04h | GOUTRO3 SEL[5:4] GOUTRO4_SEL[5:0] '

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 0sh | GOUTRO6_SEL[1:0] GOUTRO05_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | o6h GOUTRO7_SEL[3:0] GOUTRO6._SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 07h | GOUTRO7_SEL[5:4] GOUTR08 SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 08h | GOUTR10_SEL[1:0] GOUTR09_SEL[5:0] |,

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 09h GOUTR11_SEL[3:0] " GOUTR10’ SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OAh GOUTR11_SEL[5:4] GOUTR12_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 0Bh | GOUTR14_SEL[1:0] GOUTR13_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Ch GOUTR15/SEL[3:0] | GOUTR14_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | oDh | GOUTR15 SEL[5:4] GOUTR16_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
Rw | 0Eh| [\ GOUTR18 SEL[1:0] GOUTR17_SEL[5:0]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | OFh GOUTR19_SEL[3:0] GOUTR18_SEL[5:2]

Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 10h | GOUTR19_SEL[5:4] GOUTR20_SEL[5:0]
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Default 1 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 11h GIP_SR_R[1:0] GIP_CSH_SEL_RJ[1:0] GIP_CSL_SEL_R[1:0] GIP_CS_EN_RJ1:0]

Default 0 1 1 0 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 12h GIP_CS_EN_RJ9:2]

Default 0 0 0 0 0 0 0 0
GOUTRO1_SEL[5:0] ~ GOUTR20_SEL[5:0]: Select the output signal of GHV_R[1:20] pad.
GIP_SR_R[1:0]: Driving ability selection of GHV R[01:20] outputs.

GIP_SR_RJ[1:0] Function
Oh Output driving weakest
1h Output driving second.weak ' )
(Default). :
2h Output driving second strongy ,
3h Output driving strangest.
0.clock.
Description " A clock.
2 clocks. (Default)
4 clocks
GIP_CSL_SEL_R[1:0]: GIP CS low width.
GIP_CSL_SEL_R[1:0] Function
Oh 0 clock. -
The ™\ i~ L clock.
2R 2 clocKs, (Default)
3h 4. clocks
GIP_CS_EN_R[9:0]: GIP CSfunction enable for GHV_R[1:20}..._.
Type | Add. o7 | os | b5 | D4 p3 | b2 | b1 DO
R/W | 13h VRSP_SELJ[3:0] | VRSN_SEL[3:0]
Default 1 | 1 | o | 1 1 | 1 ] o 1
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VRSP_SEL[3:0]: VRSP voltage selection
VRSN_SEL[3:0]: VRSN voltage selection:
VRSP_SEL[3:0] VRSP (V) I VRSN_SEL[3:0] VRSN (V) I
6.1 -6.1
6.2 -6.2
6.3 -6.3 >
6.4 -6.4
Description 4.9 4.9
5.0 -5.0
5.7 -5:7 7 )
5.8 (Default) -5/8 (Default)
5.9 -5.9
6.0 . 6.0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
PFM_VSP PFM_VSP VSP_CMPR PFM_VSN PFM_VSN VSN_CMPR
RW | 14h | pyry erL En|  TOFF EN. se. | HPFMLEN | pyry CTLENY|. “TOFF EN. SseL | PFM_DIVF
Default 0 0 0 0 0 0 0 0
PFM_VSP_DUTY_CTL_EN: Parameter of PFWM VSP Duty Control function.
I PFM_VSP_DUTY_CTL_EN Function I
Disable (Default) [§
Enable
PFM_VSP_TOFF_EN: Parameter of PFWM VSP Duty Control function.
PFM_VSP_TOFF_EN Function
0 ‘ Disable (Default)/
I 1 Enable I
VSP_CMPR_SEL: Parameter of PFWM VSP Duty Control function.
VSP_CMPR_SEL Function
Disable (Default)
. Enable
Description |HPFM_EN: Parameter of PFWM Duty Control function:
HPFM_EN Function
ol Disable (Default)
-1 Enable
PFM_VSN DUTY CTL_EN: Parameterof PFWM VSN Duty Control function..
PFM_VSN_DUTY_CTL_EN Function
0 Disable (Default)
1 Enable
PFM_VSN_TOFF_EN: Parameter of PFWM VSN Duty Control function.
PFM_VSN_TOFF_EN Function
0 Disable (Default)
1 Enable
VSN_CMPR_SEL: Parameter of PFWM VSN Duty Control function.
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VSN_CMPR_SEL Function
0 Disable (Default)
1 Enable

PFM_DIVF: Parameter of PFWM Duty Control function.

PFM_DIVF Function
0 Disable (Default)

I 1 Enable I ;

Type | Add. p | bs | b5 | D4 p3 | b2 | b1 | Do
RW | 15h VGMPHO_SEL[3:0] VGMNHO! SEL[3:0]
Default 1 | 1 | 0 | 1 1 | 1 | 0 | 1

VGMPHO_SEL[3:0]: VGMPHO voltage selection

VGMNHO SEL[3:0]: VGMNHO voltage selection
VGMPHO_SEL[3:0] VGMPHO (V) VGMNHO_SEL[3:0] VGMNHO (V)

5.9 Oh -5.9

6.0 " 1h -6.0

6.1 /oz2h _-6.1"

I 6.2 | 3h , -6.2

Description 4.7 < 4h L€~ 1/

I 4.8 5h -4.8

| 5.5 Ch 5.5

5.6 (Default) Dh -5.6 (Default)

5.7 \ f . -5.7

5.8 Fh 5.8
Type | Add. pv | be | b5 | D4 p3 | b2 | b1 [ Do

RW | 16h VGMPLO_SEL[3:0] : VGMNLO_SEL[3:0]

Default o | o | o | 1 o | o | o | 1

VGMPLO_SEL[3:0]¥'VGMPLO veltage selection
VGMNLO SEL[3.0]#VGMNLOwoltage selection

VGMPLO_SEL[3:0] VGMPLO (V) (I VGMNLO_SEL[3:0] VGMNLO (V)

~0Oh 0.1 - Oh -0.1
1h) 0.2 (Default) — 1h -0.2 (Default)
2h 0.3 2h -0.3
Description 3h 0.4 3h -0.4

Ch 1.3 Ch -1.3
Dh 1.4 Dh -1.4
Eh 15 Eh -1.5
Fh 1.6 Fh -1.6

Type | Add. pv | b | s p4 | b3 | D2 p1 | Do
RW | 17h PFM_VSP_DUTY[2:0] PFM_VSP_FREQ[2:0] PFM_VSP_CYC[2:0]
Default 1 | o | 1 o | 1 | 1 o | 1
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PFM_VSP_DUTY[2:0]: LSB 3 bits of PFM_VSP_DUTY[3:0]
PFM_VSP_DUTY[3:0]: PFM function for DRVP duty cycle selection.

PFM_VSP_DUTY[3:0] Duty (%)
Oh 5%
1h 10 %
2h 15 % 3
3h 20 %
4h 25 %
5h 30 % (Default) ’
6h 35 %
7h 40 %
8h 45 %
9h 50 %
Ah 55 %
Bh 60 %
Ch 65 %
Dh 70 %
Eh 75 %
Fh 80:%
Description
Oh _ 100K
1h | 800K
2h ' 500K
3h . 700K (Default)
4h 900K
5h 1.1M
6h - 1.3M
7h 1.5M
PFM_VSP_CYC [1:0]
Oh
1h
2h
3h
| |
Type | Add. D7 D6 ps | D4 D3 D2 p1 | Do
RW | 18h | FEYSYSR- “|PFM_oVP_EN | PFM_DRVP_BUF[1:0] | PFM_VSP_EN | PFM_VSN_EN | PFM_DRVN_BUF[1:0]
Default 1 1 1 | o 1 1 1 | o
PEM_VSP_OCP_EN: PFM for VSP over current protection (OCP) function.

- PFM_VSP_OCP_EN Function
0 Disable

s 1 Enable (Default)

DescTpgn PFM_OVP_EN: PFM for over voltage protection function.
PFM_OVP_EN Function
0 Disable
1 Enable (Default)
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PFM_DRVP_BUF[1:0]: PFM function for VSP voltage DRVP driving ability selection.
PFM_DRVP_BUF [1:0] Ability (%)

25

50

100 (Default)

PFM_VSP_EN: PFM for VSP voltage function.

PFM_VSN_EN: PFM for VSN voltage function.

PFM_VSP_EN

150

Function

0

Disable

1

PFM_VSN_EN

Enable (Default)

Function

0

Disable

1

Enable (Defatit)

PFM_DRVN_BUF[1:0]: PFM function for VSN voltage DRVN driving ability seléction.

PFM_DRVN_BUF [1:0]

Ability (%)

Oh

".25

1h

50

2h

L 100 (Default)

150

- i1

Type | Add. pv | D6 | s p4 | b3 | D2 p1 | Do
RW | 19h PFM_VSN_DUTY[2:0] PFM_VSN_FREQ[2:0] PFM_VSN_CYC2:0]
Default 1 | o | 1 o | 1 | 1 o | 1
PFM_VSN_DUTY([2:0]: LSB 3 bits of PFM/VSN_DUTY[3:0] _
PFM_VSN_DUTY[3:0]: PFM functien for DRVN duty cycle selegction,
PFM_VSN_DUTY[3:0] Duty (%)
Oh 5%
1h 10 %
2h 15 %
3h 20 %
4h 25 %
5h 30 % (Default)
6h 35 %
7h 40 %
Description > o 45 %
9h 50 %
Ah 55 %
Bh 60 %
Ch 65 %
~ Dh 70 %
Eh 75 %
Fh 80 %
PFM_VSN_FREQ[2:0]: PFM function for DRVN frequency selection.
PFM_VSN_Freq[2:0] Frequency (Hz)
Oh 100K
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300K
500K
700K (Default)
900K
1.1M
1.3M a
1.5M

PFM_VSN_CYC [1:0] Cycle
Oh 128
1h 256 (Default)
2h 384
“11” 512

Type | Add. D7 pe | b5 | D4 D3 p2 | b1 | Do
RW | 1Ah [LvD vsP_EN LVD_VSP_SET[2:0] GAS_VDD/EN GAS_VDD_SET[2:0]
Default 0 1 | o | o 1 1 | o | o
|
- - i
(|
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8-bit 1922 channel source driver with TCON

@ rorce

FL5893

LVD_VSP_EN: LVD function for VSP voltage detection.
I LVD_VSP_EN Function I

Disable (Default) [
Enable

LVD_VSP_SET[2:0]: LVD function for VSP tri

LVD_VSP_SET[2:0] LVD threshold (V)

Oh 3.3

1h 3.6

2h 4.0

3h 4.4

4h 4.8 (Default)
5h 5.0

6h 5.4

7h reserved

Description |GAS_VDD_EN: GAS function for VDD voltage detection.
GAS_VDD_EN Function
0 Disable
I 1 Enable/(Default) I
GAS_VDD_SET][2:0]: GAS function for VDD trigger voltage.
GAS_VDD_SET[2:0] | GAS threshold (V) (

Oh | 2.2
1h . 2.3
2h 2.4
3h. 25

4h 2.6 (Default)
5h 2.7
6h . . 28
77h 2.9

Type | Add. D7 pe | b5 | D4 D3 p2 | b1 DO
RW | 1Bh [LvD VSN EN LVD. VSN_SET[2:0] LVD_VGL EN| LVD_VGL_SET[2:1]
Default 0 1 | o | o 0 o | 1 1
LVD_VSN_EN: LVD function for VSN voltage detection.

LVD_VSN_EN Function

- 0 Disable (Default)

D
escription 7 Erablo
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 161/ 252

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

Version 0.3



@ rorce

8-bit 1922 channel source dr

iver with TCON

FL5893

LVD_VSN_SET[2:0]: LVD function for VSN trigger voltage.
I LVD_VSN_SET[2:0] LVD threshold (V) I

-3.3

-3.6

-4.0

-4.4

-4.8 (Default)

-5.0

-5.4

reserved

Description
Disable (Default)
Enable . —
LVD_VGL_SET[2:1]: LVD function for VGL tri
LVD_VGL_SET[2:1] LVD threshold (V)
Oh -6.9
1h -8.0' (Default)
-8.7
“reserved
Type | Add. pr | e ps | D4 D3 p2 | b1 | Do
R/W | 1Ch VDD_LV_SEL[1:0] GAS_SCALE[1:0] LVD_VGH_EN | “\LVD_VGH_SET[2:0]
Default o | o o | o 0 1 | o | o
VDD_LV_SEL[1:0]: VDD GAS debounce-time selection.
VDD_LV_SEL[1:0] Function
00 _~10us ™
01 250s (Défault)
10 ~50us
11 100us
GAS_SCALE[1:0]: Time scale:Selection for GAS power off'sequence.
GAS_SCALEJ[1:0] Function
00 - 80us
01 . 160us (Default)
Description 10 320us
< 11 640us
LVD "VGH EN: LVD function for VGH voltage detection.
‘ LVD_VGH_EN Function
- 0 Disable (Default)
y 1 Enable
LVD_VGH_SET[2:0]: LVD function for VGH trigger voltage
LVD_VGH_SET[2:0] LVD threshold (V)
Oh 5.0
1lh 7.1
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8-bit 1922 channel source driver with TCON

FL5893

8.0
10.0
13.3 (Default)
16.7
18.2
20.0 "
Type | Add. D7 D6 D5 ‘ D4 D3 D2 D1 DO
R/W | 1Dh VSN_DEB_FREQI1:0] VSN_DEB_EN
Default 0 0 o | 1 0 0 0 0
VSN_DEB_FREQ[1:0]: VSN noise debounce ck selection
VSN_DEB_FREQ[1:0] Function
Oh 1IMHz | |
1h 2MHz(Default)
2h 4MHz
3h 8MHz
Description .
VSN_DEB_EN: Enable or disable VSN noise debounce function.
VSN_DEB_EN Function
0 —Pisable(Default) ‘
1 Enable >
Type | Add. D7 b6 | D5 | D4 D3 p2 | b1 | Do
RW | 1Eh | POES'EN- PFM_OCP_DEB[2:0] PFM_SEQ_EN PFM_OVP_DEB[2:0]
Default 1 0 1| 1 0 o | 1 | 1
PFM_VSN_OCP_EN: PFM for VSN over current protection (OCP) function.
PFM_VSN_OCP_EN Function
0 -.Disable
1 Enable (Default)
PFM_OCP_DEB[2:0]: Set PEMOCP debounce time
PFM_OCP_DEBJ[2:0] Function
oh' 1ms
~1h 2ms
2h 4ms
Description 3h 8ms (Default)
4h 16ms
5h 32ms
6h 64ms
7h 128ms
PFM_SEQ_EN: PFM for VSP/VSN GAS sequence selection.
PFM_SEQ_EN Function
0 Same time (Default)
1 Sequence
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8-bit 1922 channel source driver with TCON

FL5893

PFM_OVP_DEB[2:0]: Set PFM OVP debounce time
PFM_OVP_DEBJ[2:0] Function
Oh 1ms
1h 2ms
2h 4ms
3h 8ms (Default) .
4h 16ms
5h 32ms ;
6h 64ms
7h 128ms
Type | Add. D7 D6 D5 D4 D3 D2 | Do
PFM_VSP PFM_VSN OCP_PROT ' = )
R/W | 1Fh PO EN PO EN N . PFM_OK_DEB[2:0]
Default 0 0 1 1 0 0 | 1
PFM_VSP_PD_EN: Enable or Disable PFM VSP power down functionduringpower off sequence.
I PFM_VSP_PD_EN Function I
0 Disable
Enable (Befault)
| { - :
PFM_VSN_PD_EN: Enable or Disable PFM VSN powerdown-function during power off sequence.
I PFM_VSN_PD_EN Function I
0 ’ Disable
=Enable (Default)
OCP_PROT_EN: Shut down PFM VSP/ VSN voltage when over current.is detected (OCD).
OCP_PROT_EN Function
Description S W, PFM wiorks (Pefault)
P I 1 SHUT down.PFM I
PFM_OK_DEB[2:0]: Selectithé.debounce time for charge PEM.VSP/ VSN voltage power on ready function.
PFM_OK_DEBJ[2:0] Function
Oh > 1ms
1h 2ms
2h 4ms
3h 8ms (Default)
4h 16ms
~5h 32ms
6h 64ms
7h 128ms
Type | Add. D7 D6 Ds | D4 D3 D2 | Do
R/W { 20h PFM_VSN_DEB_SEL[1:0] PFM_VSN_HYS_SEL[1:0]
Default 0 0 o | o 0 0 | o
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8-bit 1922 channel source driver with TCON

FL5893

PFM_VSN_DEB_SEL[1:0]: VSN noise debounce count selection.
PFM_VSN_DEB_SEL[1:0] Function
Oh 3 counts (Default)
1h 4 counts
2h 5 counts
3h 6 counts -
Description |PFM_VSN_HYS_SEL[1:0]: PEM VSN hysteresis window selection. i)y
PFM_VSN_HYS_SEL[1:0] Function
Oh 10mV (Default)
1lh 20mv
2h 30mv
3h 40mV
Type | Add. p | s | b5 | D4 p3 | b2 | b1 | Do
R/W | 21h PFM_VSP_ADD_NUM][3:0] RFM_VSP_SUB_NUM[3:0]
Default o | o | o | o o | o | o | o
PFM_VSP_ADD_NUM[3:0]: Parameter of PFWM Duty Control function.
Description |pey vsp_SUB_NUMI3:0]: Parameter of PEWM Duty Conitrol fungtion.
Type | Add. o | bs | b5 | D4 p3 | b2 | b1 | Do
R/W | 22h PFM_VSN_ADD_NUM[3:0] PEM. VSN.SUB_NUM][3:0]
Default o | o | o | o o | o | o | o
PFM_VSN_ADD_NUMI[3:0]: Parameter of PFWM Duty Control function.
Description |\ pey vSN_SUB_NUMI3:0]: Paramieter of PRWM Duty Control function’
Type | Add. D7 pé | D5 | D4 D3 p2 | b1 | Do
R/W | 23h PFM_VSP.2ND_TRIM[2:0] PFM_VSP_VOF_SEL[2:0]
Default 0 o | o | o 0 o | 1 | 1
PFM_VSP_2ND_TRIM[2:0]: Trim adjustment of PFM-VSP voltage.
PFM_VSP_2ND_TRIM[2:0] Function
Oh | | No adjustment (Default)
1h Add 1 step trim voltage
2h Add 2 step trim voltage
o . 3h Add 3 step trim voltage
Description 2 4h Add 4 step trim voltage
5h Add 5 step trim voltage
6h Subtract 1 step trim voltage
7h Subtract 2 step trim voltage
PFM~VSP_VOF_SEL[2:0]: PFM VSP voltage offset selection.
Type | Add. D7 pé | D5 | D4 D3 p2 | b1 | Do
R/W | 24h PFM_VSN_2ND_TRIM[2:0] PFM_VSN_VOF_SEL[2:0]
Default 0 o | o | o 0 o | 1 | 1
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8-bit 1922 channel source driver with TCON

FL5893

PFM_VSN_2ND_TRIM[2:0]: Trim adjustment of PFM VSP voltage.
PFM_VSN_2ND_TRIM[2:0] Function
Oh No adjustment (Default)
1h Add 1 step trim voltage
2h Add 2 step trim voltage
3h Add 3 step trim voltage .
Description 4h Add 4 step trim voltage
5h Add 5 step trim voltage ;
6h Subtract 1 step trim voltage
7h Subtract 2 step trim voltage
PFM_VSN_VOF_SEL[2:0]: PFM VSN voltage offset selection.
Type | Add. p7 | Ds Ds | D4 D3 D2 | Do
R/W | 25h | CP_VGH_RATIO_SEL[1:0] | CP_VGH_MODE_SEL[1:0] (" \CP_VGH_CLK[2:0]
Default o | 1 1 | 1 0 1 | o
CP_VGH_RATIO_SEL[1:0]: Charge pump VGH voltage X2~X4 selection.
I CP_VGH_RATIO_SEL[1:0] Function I
X2
-~ X3 (Default)
X4
X4
Description CP_VGH_MODE_SEL[1:0] Function
Oh One flying cap for 2X,"3X.
1lh Two flying caps for 2X, 8X, 4X.
2h Two flying caps.for2X; 3X, 4X.
YR Three flying,caps for 2X, 3X, 4X.
(Default)
CP_VGH_CLK][2:0]: Set Charge Pump-V.GH’s pumping clock fréquency.
(See the description of Page7;.Addr. 0x26)
Type | Add. D7 D6 D5 D4 D3 D2 | DO
CP_VGL CP_VGL .
R/W | 26h RATIO SEL o s £ CP_VGL_CLK][2:0]
Default 1 1 0 0 0 1 | o
CP_VGL_RATIO_SEL: Charge pump VGL voltage X2~X3 selection.
Function
X2
X2 (Default)
Description
CP_VGL_MODE_SEL Function
0 One flying cap for 2X, 3X.
1 Two flying caps for 2X, 3X.
(Default)
CP_VGL_CLK][2:0]: Set Charge Pump VGL'’s pumping clock frequency.
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CP_VGH_CLK][2:0] Function
CP_VGL_CLK]J2:0]
Oh 1/4* HS
1h 1/2*HS
2h 1*HS
3h 2*HS J
4h 100 KHz (Default)
5h 150 KHz :
6h 200 KHz
7h 250 KHz
Type | Add. D7 D6 ps | b4 | D3 p2 | b1 | Do
RIW | 27h |cP_VGH_OVD | CP_VGL_OVD CP_OVD_DEB[2:0] .GP-OK_DEB[2:0]
Default 1 1 o | 1 | o o | 1 | o
CP_VGH_OVD: On or off charge pump VGH OVD (Over Voltage Detection)-funetion.
CP_VGH_oOVvD Function
0 Detect OFF*
Detect ON(Défault)
CP_VGL_OVD: On or off charge pump VGL OVD (Over Voltage Détection) function.
Function {
Detect OFF*
Detect ON (Default)
Note: When selecting detect OFF, Error is not reparted.if OVD happens
CP_OVD_DEBJ2:0]: Select the debounce time fot charge pump VGH/\VGL OVD (over voltage detection)
function.
CP_OVD_DEB[2:0] Function
Oh 2ms
1h 4ms
2h 8ms (Default)
Description 3h 16ms
4h 32ms
5h 64ms
6h 128ms
7h 256ms
CP_OK_DEBJ[2:0]: Select the debounce time for charge pump VGH/ VGL voltage power on ready function.
CP_OK_DEBJ[2:0] Function
- Oh 2ms
1h 4ms
2h 8ms (Default)
3h 16ms
4h 32ms
- 5h 64ms
6h 128ms
7h 256ms
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8-bit 1922 channel source driver with TCON

FL5893

Type | Add. p7 | Ds Ds | D4 D3 | D2 DI | Do
R/W | 28h CP_VGH_OVD_SEL[1:0] CP_VGL_OVD_SEL[1:0] CP_VGH_SR[1:0] CP_VGL_SR[1:0]
Default o | o o | o 1 | 1 1 | 1
CP_VGH_OVD_SEL[1:0]: Set charge pump VGH OVD (Over Voltage Detection) voltage.
CP_VGL_OVD_SEL[1:0]: Set charge pump VGL OVD (Over Voltage Detection) voltage.
CP_VGH_OVD_SEL[1:0] Elnction <
CP_VGL OVD SEL[1:0] 0,
Oh Voltage over 15% (Default) I
1h Voltage over 20%
2h Voltage over 30%
3h Voltage over 40%
Description |CP_VGH_SR[1:0]: VGH slew rate control selection.
CP_VGL_SRJ[1:0]: VGH slew rate control selection.
CP_VGH_SRJ[1:0] . =
CP_VGL_SR[L:0] Function
Oh 25%
1lh 50%
2h 75%
3h 100% ' (Default)
|
Type | Add. D7 | Ds ps | b4 | D3 D2 D1 DO
R/W | 29h CP_CLK_DLY[1:0] CP_EN_TO_PD:DLY[2:0] ‘ \
Default 1 | o o | o | o 1 0 0
CP_CLK_DLY[1:0]: Set Charge Pump CK delay.time. .
CP_CLK_DLY[1:0] Function
No delay.
Delay 1/4 high'pulse width time.
Delay 1/2 high.pulse width time. (Default)
Delay 3/4'high'pulse width time.
CP_EN_TO_PD_DLY[2:0]: Set the non-overlap timing betweeh Charge Pump enable end point and Charge
Pump Power Down enable. start point during power off sequence.
Description CP_EN_TO_PD_DLY[2:0] Function
Oh,~ 0 (Default)
1h{ 80 ns
2h. 160 ns
3h 240 ns
7 4h 320 ns
. 5h 400 ns
6h 480 ns
7h 560 ns
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

6.2.9 Page8
Type | Add. D7 | D6 D5 D4 D3 D2 D1 DO
R/W | 01h D3_SKEW_A_IDO[1:0] D2_SKEW_A_IDO[1:0] D1_SKEW_A_IDO[1:0] DO_SKEW_A_IDO[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 02h CK_SKEW_A_ID0[1:0] D3_SKEW_B_ID0[1:0] D2_SKEW_B_IDO[1:0] D1,SKEW. B/1DO[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 03h DO_SKEW_B_IDO[1:0] CK_SKEW_B_IDO[1:0] D3_SKEW_A_ID1[1:0] (D2.SKEW_A_ID1[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 04h D1_SKEW_A_ID1[1:0] DO_SKEW_A_ID1[1:0] CK_SKEW_A_ID1{L:0] . |* D3_SKEW_B_ID1[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 05h D2_SKEW_B_ID1[1:0] D1_SKEW_B_ID1[1:0] DO_SKEW. B-ID1[1:0] CK_SKEW_B_ID1[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 06h D3_SKEW_A_ID2[1:0] D2_SKEW_A_ID2[1:0] | D1_SKEW_A_ID2[1:0] ~D0"SKEW_A_ID2[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 07h CK_SKEW_A_ID2[1:0] D3_SKEW_B_ID2[1:0] » |~ D2_SKEW_B_ID2[1:0]"._ D1_SKEW_B_ID2[1:0]
Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 08h DO_SKEW_B_ID2[1:0] CK_SKEW-B_ID2{1:0] DLL_IR4D3 {.DLL_IF_ID2 | DLL_IF_ID1 | DLL_IF_IDO
Default 0 0 0 0 0 0 0 0
DX_SKEW_Y_IDZ[1:0]: Delay selection.of data path at port A and.port'B in the chip IDO~ID2.
DX_SKEW_Y_IDZ[1:0] Function
Oh —|sNo.delay (Default)
1h 7" Minimum
2h Middle
3h .~ Maximum
X:.-means data pair (0= DO data pair { 1=)D1 data pair / 2= D2 data pair / 3= D3 data pair)
Va Y: means.dataport (A= port A/ B=port B)
Description | . Z: means chip ID+(0= chip IDO / 1= chip ID1 / 2= chip ID2)
DLL_IF#IDZ[1:0}"Enable LVDS low frequency,Section.
/ DLL_IF_IDZ[1:0] Function
0 Disable, and the setting is for
160MHz ~ 50MHz (Default)
1 Enable, and the setting is for
50MHz ~ 15MHz
; Z: means chip ID (0= chip IDO / 1= chip ID1 / 2= chip ID2 / 3= chip ID3)
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Type | Add. D7 | Ds Ds | D4 D3 | D2 DL | DO
R/W | 09h TR_ID3[1:0] TR_ID2[1:0] TR_ID1[1:0] TR_IDO[1:0]
Default 1 | 1 1 | 1 1 | 1 1 | 1
TR_IDZ[1:0]: Termination resistor setting for LVDS differential input.
I TR_IDZ[1:0] Function I .
Open
300 ohm '
Description 200 ohm
100 ohm (Default)
Z: means chip ID (0= chip IDO / 1= chip ID1 / 2= chip ID2 / 3= chip:ID3)
Note: If TR_EN=0, termination resistor will be set to open status.

Type | Add. D7 D6 D5 D4 D3 [ D2 D1 DO
R/W | OAh D3_SKEW. A ID3[1:0] D2_SKEW_A_ID3[1:0]
Default 0 0 0 0 0 0 0 0

Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Bh D1_SKEW_A_ID3[1:0] DO_SKEW_A_ID3[1:0] CK_SKEW_A_IDS[l:O] D3{SKEW. B_ID3[1:0]
Default 0 0 0 0 0 0 0 0

Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OCh D2_SKEW_B_ID3[1:0] D1_SKEW_B_ID3[1:0] | DO_SKEW_B_ID3[1:0] Qk_SKEW_B_|D3[1:0]
Default o | o o | o 0 0 0
DX_SKEW_Y_ID3[1:0]: Delay selection of data path at port A and port Bin'the chip ID3.
DX SKFW Y ID3[1:01 Function :
Oh ‘ No delay (Default)
1h Minimum.__
Description 2h Middle
3h Maximum
X: means data pair (0=/DO data pair / 1= D1 data pair/ 2= D2 data pair / 3= D3 data pair)
. Y: means data port (A= por'tA/ B=port B)
Type | Add. D7 D6 D5 ‘ D4 D3 D2 D1 DO
R/W | ODh EN.LVDS/MX DIO_SR[1:0] ... TR_EN LVDS_CKPOL E';\'A—;VVDBS— RX_DATSWAP
Default 0 0 o | 1 1 0 0 0
EN_LVDS_MX: Gated input LVDS signalSto.0 when RX is not stable.
: ; EN_LVDS_MX Function
- 0] Disable (Default)
1 Enable
' |DIO_SR[1:0]: Output pad driving selection.
Description o DIO_SR[1:0] Function
Oh Output driving weakest
1n Output driving second
weak (Default).
Output driving second
2h
strong.
3h QOutput driving strongest.
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TR_EN: Enable or disable termination resistance.

Function

Disable

I 1 Enable (Default) I

LVDS_CKPOL: LVDS input clock polarity inverse control.

LVDS_CKPOL

Function

0

Normal (Default)

1

EN_LVDS_MX_VB

Inverse

Function

0

Disable (Default)

1

Enable

RX_DATSWAP: Swap LVDS lane0 and lane3 of both port A and B.
I RX_DATSWAP Function I

No swap (Default)

Swap.

EN_LVDS_MX_VB: Gated input LVDS signals to 0 during V-blanking when RX is not stable.

Type | Add. D7 D6 | D5 D4 D3 D2 D1 DO
R/W | 20h MP_LANE[1:0] MP_EoTP >
Default 0 o | o 0 0 0 1 1
MP_LANE[1:0]: MIPI Lane selection.
MP_LANE[1:0] Function
Oh 4 Lanes (Default)
1h 2 Lanes
2h __“YLane
3h ~.1'Lane
Description
MP_EoTP: EoTP mode enable function.
MP_EoTP Function
Disable (Default)
Enable
| |

6.2.10 Page A
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 01h GMAP_AQ[6:0]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 02n | 727 GMAP_A2[6:0]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 03h GMAP_A4[6:0]

Default 0 0 0 0 0 1 0 0
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’ FORCE 8-bit 1922 channel source driver with TCON FL5893
Type [ Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 04h GMAP_A8[6:0]

Default 0 0 0 0 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 05h GMAP_A16[6:0] :

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 06h GMAP_A24[6:0]

Default 0 0 0 1 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 07h GMAP_A32[6:0]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 08h GMAP_A48[6:0]

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 09h GMAP_AB0[6:0]

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 0Ah | GMAP | A128[6:0]

Default 0 1 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 0Bh GMAP_A176[6:0]

Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | och GMAP_A208[6:0]

Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | ODh GMAP "A224[6:0]

Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | OEh -~ /GMAP_A232[6:0]

Default 0 1 1 0 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | OFh GMAP_A240[6:0]

Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 10h ' GMAP_A248[6:0]

Default 0 1 1 1 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 11h GMAP_A252[6:0]

Default 0 1 1 1 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
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RW | 12h GMAP_A254[6:0]

Default 0 1 1 1 1 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 13h GMAP_A255[6:0]

Default 0 1 1 1 1 1 1 1
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 14h GMAN_AQ[6:0] '

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 15h GMAN_A2[6:0]

Default 0 0 0 0 0 0 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 16h GMAN_A4[6:0] ¢

Default 0 0 0 0 0 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 17h GMAN_A8[6:0]

Default 0 0 0 0 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 18h GMAN_A16[6:0]

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 19h i GMAN_A24[6:0]

Default 0 0 0 1 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Ah GMAN_A32[6:0]

Default 0 0 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 1Bh GMAN-AZ8[6:0]

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Ch /. GMAN_A80[6:0]

Default 0 0 0 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Dh GMAN_A128]6:0]

Default 0 1 0 0 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RW | 1Eh ‘ GMAN_A176(6:0]

Default 0 1 1 1 0 0 0 0
Type [ Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 1Fh GMAN_A208[6:0]

Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 20h GMAN_A224[6:0]
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Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 21h GMAN_A232[6:0]
Default 0 1 1 0 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 22h GMAN_A240[6:0]
Default 0 1 1 1 0 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 23h GMAN_A248[6:0]
Default 0 1 1 1 1 0 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 24h GMAN_A252[6:0] . = '
Default 0 1 1 1 1 1 0 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
R/W | 25h GMAN_A254[6:0]
Default 0 1 1 1 1 1 1 0
Type | Add. D7 D6 D5 D4 D3 D2 D1 DO
RIW | 26h GMAN{A255[6:0] <o
Default 0 1 1 1 1 | 1 1 1
GMAP_AO0[6:0]: Positive gamma correction register for gray, level @ when NBW=1, or gray level.255-when NBW=0.
GMAP_AZ2[6:0]: Positive gamma correction register for gray level.2 when NBW=1, or gray level 253 when NBW=0.
GMAP_AA4[6:0]: Positive gamma correction register for gray level’4 when NBW=1, or gray'level 251 when NBW=0.
GMAP_AS8[6:0]: Positive gamma correction register for.gray level 8 when NBW=1, or'gray.level247 when NBW=0.
GMAP_A16[6:0]: Positive gamma correction register for gray level 16 when NBW=1, orgray level 239 when NBW=0.
GMAP_A24[6:0]: Positive gamma correction register for gray level 24 when NBW=1, or gray level 231 when NBW=0.
GMAP_A32[6:0]: Positive gamma correction register for,gray level 32 when NBW=1, or.gray level 223 when NBW=0.
GMAP_A48[6:0]: Positive gamma correctiqn register for gray level 48 when-NBW=1, or gray level 207 when NBW=0.
GMAP_AB80[6:0]: Positive gamma correction, register for gray level 80 when NBW=1, or gray level 175 when NBW=0.
GMAP_A128[6:0]: Positive gamma correction register for gray level 128 when NBW=1, or gray level 127 when NBW=0.
GMAP_A176[6:0]: Positive gamma’correction register for gray level 176 when NBW=1, or gray level 79 when NBW=0.
GMAP_A208[6:0]: Positive gammacarrection register for gray level 208-when NBW=1, or gray level 47 when NBW=0.
GMAP_A224[6:0]: Positive gamma correction register for gray level 224'when NBW=1, or gray level 31 when NBW=0.
GMAP_A232[6:0]: Positive'gamma correction register for.gray_level 232'when NBW=1, or gray level 23 when NBW=0.
GMAP_A240[6:0]: Positive'gamma correction register for gray level 240 when NBW=1, or gray level 15 when NBW=0.
GMAP_A248[6:0]: Positive.gamma.correction register for gray level 248 when NBW=1, or gray level 7 when NBW=0.
GMAP_A252[6:0]: Positive’'gamma correction register-for-gray level 252 when NBW=1, or gray level 3 when NBW=0.
D ioti GMAP_A254[6:0]. Positive gamma correction registerffor'gray level 254 when NBW=1, or gray level 1 when NBW=0.
escription GMAP_A255[6:0}«Positive gamma correction.register for.gray level 255 when NBW=1, or gray level 0 when NBW=0.
GMAN_AQ[6:0]: Negative gamma correction register.forgray level 0 when NBW=1, or gray level 255 when NBW=0.
GMAN_A2[6:0]:"Negative gamma correction-register for gray level 2 when NBW=1, or gray level 253 when NBW=0.
GMAN.A4[6:0]:"Negative gamma correction-register for gray level 4 when NBW=1, or gray level 251 when NBW=0.
GMAN_A8[6:0]:"Negative gamma correction register for gray level 8 when NBW=1, or gray level 247 when NBW=0.
GMAN_A16[6:0]:"Negative gamma correction register for gray level 16 when NBW=1, or gray level 239 when NBW=0.
GMAN_A24[6:0]: Negative gamma correction register for gray level 24 when NBW=1, or gray level 231 when NBW=0.
' IGMAN. A32[6:0]: Negative gamma correction register for gray level 32 when NBW=1, or gray level 223 when NBW=0.
|\ |IGMAN_A48[6:0]: Negative gamma correction register for gray level 48 when NBW=1, or gray level 207 when NBW=0.
GMAN_AB80[6:0]: Negative gamma correction register for gray level 80 when NBW=1, or gray level 175 when NBW=0.
GMAN_A128[6:0]: Negative gamma correction register for gray level 128 when NBW=1, or gray level 127 when NBW=0.
GMAN_A176[6:0]: Negative gamma correction register for gray level 176 when NBW=1, or gray level 79 when NBW=0.
GMAN_A208[6:0]: Negative gamma correction register for gray level 208 when NBW=1, or gray level 47 when NBW=0.
GMAN_A224[6:0]: Negative gamma correction register for gray level 224 when NBW=1, or gray level 31 when NBW=0.
GMAN_A232[6:0]: Negative gamma correction register for gray level 232 when NBW=1, or gray level 23 when NBW=0.
GMAN_A240[6:0]: Negative gamma correction register for gray level 240 when NBW=1, or gray level 15 when NBW=0.
GMAN_A248[6:0]: Negative gamma correction register for gray level 248 when NBW=1, or gray level 7 when NBW=0.
GMAN_A252[6:0]: Negative gamma correction register for gray level 252 when NBW=1, or gray level 3 when NBW=0.
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GMAN_A254[6:0]: Negative gamma correction register for gray level 254 when NBW=1, or gray level 1 when NBW=0.
GMAN_A255[6:0]: Negative gamma correction register for gray level 255 when NBW=1, or gray level 0 when NBW=0.

Note: Reserved registers above are for Forcelead’s engineering mode to use. Please do not change the default values.
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6.3 MIPI Command List

Operation code

P
g

Parameter

LP Mode

HS Mode

NOP

No Argument

<

SWRESET

No Argument

»

GET_PWR_MODE

1st Parameter

0 |D4|D3

GET_DISP_MODE

1st Parameter

D51 0| O

GET_SIG_MODE

1st Parameter

010]O0

SLPIN

No Argument

SLPOUT

No Argument

INVOFF

No Argument

INVON

No Argument

DISPOFF

No Argument

DISPON

No Argument

SET_TEAR_OFF

N,o'Afgument

SET_TEAR_ON

1st Parameter

0 L0 |o

IDMOFF

No /Argument

IDMON

“No Argument

<|<|<l|et<|<|<|<|<|<l<l<tc

I K<< I<K< <K< X]|<|X|X]|X|X*

nlzs|sls|s|(s|s|s|zs|s|s|m|m|m|=|

Py,

st ; e
Alh |READ DDB_START 1 Parametey T D1 || Y v
2" parameter ID2 S
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6.4 MIPI Command Description
00h) NOP: No Operation

00h

R/W

D4

D3

Command

Write

0

0

00,

Parameter

No Argument

f
This command is an empty command,; it does not have any effect on the display module.

Description

Restriction

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes

Normal Mode On, Idle Mode On, Sleep Out Yes . ..
Sleep In or Booster Off Yes

Register Availability

Status Default Value
Power On Sequence N/A
S/W Reset Yol N/A
H/W Reset _ ' 1 N/A

Default
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01h) SWRESET: Software Reset

01lh R/W D7 D6 D5 D4 D3 D2 HEX
Command Write 0 0 0 0 0 0 01
Parameter No Argument
When the Software Reset command is written, it causes a software reset. It resetssthe
Description commands and parameters to S/W Reset default values.
The display is blank immediately. I
(1) It will be necessary to wait 5 msec before sending new command following- software
reset.
(2) The display module loads all display suppliers’ factory default values.to./the registers
Restriction during this 5 msec.
(3) If software reset is applied during Sleep Out mode, it will be necessary to wait 120 msec
before sending Sleep Out command.
(4) Software reset command cannot be sent during Sleep Out sequence

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out 2. Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes

Register Availability

Default
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0Ah) GET PWR _MODE: Read Display Power Mode

0Ah
Command
1stParameter

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

Bit Description Value

D7 | Not Defined “0” “

D6 Idle Mode On/Off “1” = Idle Mode on, “0” ="ldle.Mode off
Description D5 | Not Defined ‘0”

D4 | Sleep In/Out “1” = Sleep out , “0” =.Sleep’in

D3 | Display Normal Mode On “1” = Display Normal-on

D2 Display On/Off “1” = Display.on, “0"= Display off

D1 Not Defined “‘0”

DO | Not Defined ‘0"

Restriction

Status Availability
Normal Mode On, Idle Mode Off, Sleep-Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off‘ . . Yes

Register Availability

Status Default Value
PowerOn Sequence %, 1UCh
S/W'Reset 1Ch
H/W Reset 5 ~ 1Ch

Default
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0Dh) GET DISP MODE: Read the Current Display Mode
0Dh

Command

1stParameter

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

Bit Description

D7 Not Defined

Value

D6 Not Defined

Description D5 Inversion On/Off

= Inversion on,“0” = Inversion off

D4 Not Defined

D3 Not Defined

D2 Not Defined

D1 Not Defined

DO Not Defined

Sl=l=i=E=IN ==

Restriction

Status

Availability

Normal Mode On, Idle Mode Off, Sleep-Out

Yes

Regi Availabili
egister Availability Normal Mode On, Idle Mode On, Sleep Out

Yes

Sleep In or Booster Off,

Yes

Status

Default Value

Default PowerOn Sequence

,00h

S/W'Reset

00h

H/W Reset

00h

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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OEh) GET SIG MODE: Get Display Module Signaling Mode

OEh
Command
1stParameter

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

Bit Description Value

D7 Frame Tearing Effect Line On/Off “1” =TE On, “0" = TE Off

D6 | Tearing Effect Line Output Mode “1” = Mode B, “0”=ModeA

Description D4 | Not Defined “‘0”

D4 | Not Defined “0

D3 Not Defined “0

D2 Not Defined “‘0”
0
0

”

D1 Not Defined “0”
DO Not Defined “

Restriction

Status Availability
Normal Mode On, Idle Mode Off, Sleep-Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off‘ . . Yes

Register Availability

Status Default Value
PowerOn Sequence ™, 100h
S/W'Reset 00h
H/W Reset 3 ~ 00h

Default

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 181/ 252

Reproduced, or disclosed in whole or in part without prior written permission of Forcelead. Version 0.3



‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

10h) SLPIN: Enter the Sleep-In Mode

10h R/W D7 D6 D5 D4 D3 D2 DO
Command Write 0 0 0 1 0 0 0
Parameter No Argument
This command causes the display module to enter the Sleep mode. In this ‘'mode; all
Description unnecessary blocks inside the display module are disabled except interface communlcatlon
This is the lowest power mode the display module supports. I
Restriction This command has no effect when the display module is already in Sleep Made.

When r_mipi_stbyb_sel=1 (register: page8 address=2Bh bit7), enter/ standby mode will not
refer to HW pin and STBYB command. Enter standby mode only use DCS-command (10h).

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes |,

Register Availability

When r_mipi_stbyb_sel=0 (register: page8 address 2Bh bit7), enter standby mode will refer
a HW nin or STRYR command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out_. No .|
Normal Mode On, Idle Mode On, SleepOut No
Sleep In or Booster Off - No

Status Default Value
Power.On Sequence Sleep-In
S/W.-Reset . Sleep-In
H/MW/Reset 1Sleep-In

Default
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11h) SLPOUT: Exit the Sleep-In Mode

11h

R/W

D4

D3

Command

Write

1

0

Parameter

No Argument

Description

module are enabled.

This command causes the display module to exit Sleep mode. All blocks inside the.display

Restriction

This command has no effect when module is already in sleep out mode.

Register Availability

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Yes

Normal Mode On, Idle Mode On, Sleep Out

Yes

Sleep In or Booster Off

Yes

Default

Status

Default Value

Power On Sequence

Sleep-In

S/W Reset

Sleep-In

H/W Reset

/Sleep-In

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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20h) INVOFF: Display Inversion Off

20h R/W D7 D6 D4 D3 D2 DO
Command Write 0 0 0 0 0 0 20
Parameter

No Argument

This command is used to recover from display reverse mode, makes no change of.contents
of image data, and does not change any other status.

Example

Image Data Panel
Description \

Restriction This command has no effect when module is already-in‘inversion’off mode

Status Availability

. P Normal Mode On, Idle Mode Off, Sleep Out/™ ! Yes

Register Availability Normal Mode On, Idle Mode On, Sleep Qut- Yes
Sleep In or Booster Off [ Yes

Status Default Value

Default Power On Sequence Display Invers1:qn Off
S/W Reset Display Inversion Off
H/W Reset Display Inversion Off
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21h) INVON: Display Inversion On

21h R/W D4 D3
Command Write 0 0
Parameter No Argument

This command causes the display module to invert the image data only on-the.display
device. The image data contents remain unchanged. No status bits are changed ,

Example

Image Data Panel
Description \ [ [ L[ L[] ]

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

Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut- Yes
Normal Mode On, Idle Mode On, Sleep Qut Yes
Sleep In or Booster Off .- - Yes

Register Availability

Status Default Value
Power On Sequence Display Inversion Off
S/W Reset Display.Inversion Off
H/W Reset Display-laversion Off

Default
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28h) DISPOFF: Display Off

28h

R/W D4 D3

Command

Write 0 1

Parameter

No Argument

Description

This command causes the display module to stop displaying the image data on the display
device. The image data contents remain unchanged. No status bits are changed: /', |
Exit from this command by the Display On command (29h)

Example

Image Data
\

Restriction

Register Availability

This command has no effect when module is already in display off mode.

Status Availability
Normal Mode On, Idle Mode Off, Sleep'Out ' | Yes -
Normal Mode On, Idle Mode On, Sleep Out~ Yes I
Sleep In or Booster Off | Yes

Default

Status Default Value
Power On Sequence Display. Off
S/W'Reset . I"Display Off
H/W Reset Display Off
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29h) DISPON: Display On
29h R/W D7 D6 D4 D3 D2
Command Write 0 0 0 1 0 29

Parameter No Argument

This command causes the display module to start displaying the image data on the display
device. The image data contents remain unchanged. No status bits are changed.

Example

Image Data Panel
Description | |

Restriction

This command has no effect when the module is already in Display On mode

Status Availability
. S Normal Mode On, Idle Mode Off, Sleep Qut- Yes
R Availabil : : —
egister Availability Normal Mode On, Idle Mode On, Sleep/Qut™, Yes
Sleep In or Booster Off ' Yes

Status Default Value
Power On Sequence Display Off

Defauilt S/W Reset Display-Off’

H/W Reset _ . Display-Off
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34h) SET TEAR OFF: Tearing Effect Line OFF

34h D4 D3

Command 1 0
Parameter No Argument

This command turns off the display module’s Tearing Effect output signal on the TE 'signal

Description line.

This command has no effect when TE is already OFF.

Restriction Write this command only using DT=05h(no parameter).

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes ),

Register Availability

Status Default Value

Power On Sequence TE Line Off
S/W Reset . TE.Line Off
H/W Reset 'TE Line Off

Default
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35h) SET TEAR ON: Tearing Effect Line ON

0Dh

R/W

Command

Write

1st Parameter

Description

This command is used to turn ON the Tearing Effect output from the TE signal.

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

When M=0 : The Tearing Effect Output line consists of V-Blanking information anly; | ,

Vertical
Time Scale

tvdi ‘ tvdh

When M = 1 : The Tearing Effect Output line consists of ‘both \/—Blanking and H-Blanking
information

Vertical
Time Scale

__tvdl

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

Restriction

Register Availability

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out ' Yes
Normal Mode On, Idle Mode On, Sleep Out.-- Yes
Sleep In or Booster Off ¢\ Yes

Default

Status Default Value
Power On Sequence 00h
S/W Reset , , 00h
H/W Reset - 00h
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38h) IDLEOFF: Idle Mode Off

38h R/W D7 D6 D4 D3 D2 DO
Command Write 0 0 1 1 0 0
Parameter No Argument
This command causes the display module to exit Idle mode. There will be no~abnormal
visible effect on the display mode change transition.
Description When the idle mode is “Off” :
(1) Display panel can display maximum 262K or 16.7M colors.
(2) Normal frame frequency is applied.
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 3
Normal Mode On, Idle Mode On, Sleep Out Yes .

Sleep In or Booster Off Yes ', ,

Register Availability

Status Default Value

Power On Sequence Idle-Mode Off
S/W Reset / =Jdle'Mode Off
H/W Reset _ Idle Mode Off

Default
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39h) IDLEON: Idle Mode On

39h D4 D3
Command 1 1
Parameter No Argument

This command is used to enter into idle mode on.
When the Idle mode is “On” : -‘
(1) 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.
(2) Exit from IDLEON by Idle Mode Off (38h) command.
Example

Image Data

Description

Color R7 RsRs R4 R3 R2 R1 Ro B7BsBs B4aB3B4B1Bo

Black OXXX XXXX OXXX XXXX OXXHXXXX
Blue OXXX XXXX } R OXXXXXXX XXX XXXX
Red IXXX XXXX [ || OXXX XXXX OXXXIXXXX
Magenta LIXXX XXXX OXXX XXXX IXXX XXXX
Green OXXX XXXX 7 IXXX XXXX ] L OXXX XXXX
Cyan OXXX XXXX e LIXXX XXXX - IXXX XXXX
Yellow XXX XXX LIXXX XXXX T DXXX XXXX
White XXX XXXX LXXX XXXX ) LIXXX XXXX

Restriction This command has no effectwhen module is already in‘idle On Mode.

Status Availability
Normal-Mode On,. Ildle Mode Off; Steep-Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes

Register Availability

Status Default Value

Power On Seguence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off

Default
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Alh) READ DDB START: Read DDB Start
Alh R/W
Command
1stParameter -
2" Parameter -

ID1
ID2

This command returns supplier identification and display module model / revision information.
Description ID1:TBD

ID2 : TBD
Restriction -

f

Status Availability

. I Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Availability Normal Mode On, Idle Mode On, Sleep Out

Sleep In or Booster Off Yes

Yes

Status Default Value
Default Power On Sequence N/A

S/W Reset . N/A
H/W Reset ' . 1 N/A
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7. OPERATION FLOW

7.1 Power on Sequence
7.1.1 1 Power Mode

VDDI / VDDP / VDDRX
Vs
RSTB

STBYB (for LVDS & TTL mode)
SPI/12C

For MIPI mode

State

V15D /V15D_RX
VsP

VSN

VRNL

VGL

VRSP

VRSN

VGMPHO / VGMPMO / VGMPLO

VGMNHO / VGMNMO / VGMNLO

VCOoM

Source

BL

Don t Care |
>ams >150ms
>6ms
1 I 1
>T(ms)
Initial CMD
>133ms
Inital | seepout]  Display on
LP11 vy et Y0 High Speed Mode Data Normal Display
| ) |
| ) |
OTP | Register |
Reload setting Intemal power on sequence Nomal Display
vooe
vsn
vooe =
Display |
T T T
Active Work |

1 Don t Care

Valid

Note: T(ms).is initial MD time

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
Reproduced, or disclosed in whole or in part Withou_t‘prio'r written permission of Forcelead.

193/ 252

Version 0.3



@ rorce

8-bit 1922 channel source driver with TCON

FL5893

7.1.2 3 Power Mode

VDDI / VDDP / VDDRX / :

vs |

Don tCare

RSTB >1ms

STBYB (for LVDS & TTL mode)

>150ms

SPI/12C

Initial CMD

VSP

< >
>6ms
/:

VSN

>133ms

For MIPI mode

Initial
LP11 cvD

Sleep out
MD 0x11

Display on
CMD_0x29

High Speed Mode Data

Nommal Display

State Idle

oTP Register
Reload etting

Intemal power on sequence Black

Nomnal Display

V15D/V15D_RX

VRNL

VGH

VRSP

- vooP

VRSN

VGMPHO/ VGMPMO / VGMPLO

VGMNHO / VGMNMO / VGMNLO

VCOM

Source

Display

GIP

ERR

Active Work

Don tCare

Valid

BL

Notel: T(ms) is initial CMD-time
Note2: User can set STBYB-the same as RSTB when initial CMD is not needed.

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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7.1.3 5 Power Mode

VDDI/VDDP / VDDRX

Vs ‘ Don t Care ‘ ‘ ‘ ‘ ‘ r ‘

>1lms

RSTB

.
STBYB (for LVDS & TTL mode) /71 >6ms >T(ms)

SPI/12C Initial CMD

VSP

>1ms

VSN

VGL

>1ms

>1ms
VGH >133ms

Display on High Speed Mode Data

For MIPI mode LP11 CMD 0x29

CMD CMD 0x11

Initial Sleep out ‘

Normal Display

State ldle R(gﬂ(r)zd Register setting

Internal p ower on sequence Black

Normal Display

V15D / V15D_RX

VRNL

VRSP

VRSN

VGMPHO / VGMPMO / VGMPLO

VGMNHO / VGMNMO / VGMNLO

VCOM
Source Black Display
e — i 1 1

= Active Work

GIP

: i :
ERR Don't Care & BL=L ERR Valid & BL=H
BL/ERR

Notel: T(ms) is initial CMD time
Note2: User can set STBYB the same as RSTB when initial CMD is not needed.

This information contained herein is the exclusive propetty 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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7.2 Stand-by and Power-off Sequence
7.2.1 1 Power Mode

VDDI/ VDDP / VDDRX

v
vs —4
| | | | | =
r T T T ~
RSTB : i | | \ :\
,:‘:‘ : 2100ms N : )
STBYB (for LVDS & TTL mode) | | | 1 |
! | | | |
! | | | |
SPII2C : : : : i
! | | | I
1 ; .
Fowprmase LS| st | koo | |
T T
! | | | | |
State Normal Display Black Power off sequence ‘ Idle ‘
f T T I T I T T I 7
: | | | | | | | | 1 4 \
V15D / V15D_RX } + + + + + + + 4
N | | | | I | | | | ' <
! | | | | | | | | \ -
VSP ! T T T T T T T T -
! | | | | | l | |
! | | | | | l | |
VSN ! | | | | | | | | -
| I I I ] I I I -t S
! | | | | | l | |
VRNL | | | I | | | < - Yy 0 —
: t t t t t t t t
| | | | | | | T~
VGL | | | | I | | 1280
: T T T T T T 1 |
| | | ] | | ] |
VGH | | | | I | [ [N 1
| | | | | | | | L
VRSP ! | | | I | | N ov |
! | | | l | | | t
! | | | | | | | t
VRSN | | | | | | | [
! T T T T T T f |
VGMPHO/NGMPMO/VGMPLO : : : : : : I'\ ov : :
! | | | | | l 1 1
! | | | I | :/ o | |
VGMNHO/VGMNMO/VGMNLO | 1 1 1 1 1 | ]
: | | | | | | | |
| | | | | t t t
! I I I [ [ I I
veom t T T T T f | | |
! | | | I | I | |
Source I Display Black : ov : :
! 1 1 | T I I 1
GIP | Active Work : VGL :/ ov :
: ] | | I | | | |
| | | I | | | |
ERR | | | | | | | | |
g | | | I | | | |
N | | | | | | |
g I I I I ! I I I I
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 196/ 252
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7.2.2 3 Power Mode

VDDI/VDDP/VDDRX

VSP

VSN

Vs

RSTB

STBYB (for LVDS & TTL mode)

SPI/12C

For MIPI mode

State

V15D/V15D_RX

VRNL

VGL

VGH

VRSP

VRSN

VGMPHONGMPMO/NGMPLO

VGMNHO/VGMNMO/VGMNLO

VCOM
Source
GIP
ERR

BL

1
| 1
|
| | | I
T T T T t 4
| | | | l |
i ! . ! 2100ms | !
| | | ‘ | | |
| | | t t 4
| | | | | |
1 | | | | |
T T T T T f
I I | | | |
I I | | | |
[ T T T
High Speed |  pisplay off Sleep in
} Mode Data : CMTJ oyxza : CMDgxlo ; LP11 Don't Care
I T T T T
I I | | | !
I L 1 1 1 1
Normal Display Black Power off sequence Idle
f T T T T 1 T T 1 T
I I l | | | | | | !
L 1 1 1 1 1 1 1 | \ :
I I | | | | | | |
I I | | | | l | | | ov
I I | | | | l | | ! ov
I | 1 | | | 1 1 | :
| | | | | | | | 1
| | | | | | | 1/ oV |
t t t t t t t 1 |
I T T T T T T |
| | | | | | | :\ ov |
| | | | | | | | 1
I | | | I | | ] |
I I I I I I I N
| | | | I | | | !
I I | I I | | !/ ov |
I t t } t t t { |
t t t t t t | |
[ | | | | | :\ ov | |
| | l | | | l T T
| | | I | | :/ o T T
| I 1 | | 1 | |
| | 1 | | 1 1 | |
| | | I | | | | |
I I | I I !/ ov | | |
I t t } t t l | |
| | | I | | | | |
! 1 1 Il 1 1 | | |
‘ Display ‘ Black 1 ov | |
T T T T T T T T T
N | | T
y Active Work ‘ | VeL | ov |
I T T T T 1 T f |
T T T | | | | |
| | | :\ | | | | |
| | | | I 1 1 1 1
l—l\ | | I | | | |
| | 1 1 I 1 1 | 1
| | | | | | | | |
| [ | [ [ [ | | |

This information contained herein is the exclusive propetty of Forcelead and shall not be distributed,
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7.2.3 5 Power Mode

T
|
;,}
|
\
|
|
|
|
Il
|
|
|
|
|
|
|
|
Il
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
Dont Care

3| |3 3
> > —
o o O
2 3| =
g N
| — N H.. Z . G S O |
o
|
X
Q
\\\\\\\\ gL SR
o

Sleep in
CMD 0x10
Display

Display off
CMDO0x28
Display

High Speed
Mode Data

VSP
VSN
VGL
VGH
RSTB
V15D/V15D_RX
VRNL
VRSP
VRSN
Source
GIP
ERR
BL

VS
For MIPI mode

VDDI/VDDP/VDDRX
STBYB (for LVDS & TTL mode)
SPI/12C
VGMPHO/VGMPMO/VGMPLO
VGMNHO/VGMNMO/VGMNLO/VCOM

This information contained herein is the exclusive propetty of Forcelead and shall not be distributed,
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7.3 OTP Flow
OTP Program All

oTP
Program All

Reset
1. (HW Pin) RSTB=L
2, (HW Pin) RSTB=H

!

STBYB Mode
(HW Pin) STBYB=L

!

Disable Reload
(HW Pir) ROM_RLD=L
or

Page6, Addr=0x0F , Data=0xAA

Check PROG_NUM_COUNTI[7:0]

Data=0x3F

Read Page=6 , Addr=0x082

OTP Program Password
Write Page=6
Addr=0x0D, Data=0xAA
Addr=0xOE, Data=0x55

OTP Program Start Value
1. Write Page=6, Addr=0x01, Data=0x00
2. Write Page=6, Addr=0x10, Data=0x00

!
|

Data= 0x01 or 0x03 or 0x07 or OXOF a OX1F

Number of Prog ram N
Counteris full -

| OTP register new valuesettlngl

¢

Display check
(HW Pin) STBYB=H
Normal Mode

OTP Original Restart Vaue
. Write Page=6, Addr=0x01, Data=0x00|
. Write Page=6, Addr=0x10, Data=0x00|

NI

!

OTP Origina Value Reload
. Write Page=6, Addr=0x10, Data=0x00)
. Write Page=6, Addr=0x10, Data=0x51]

NP

OTP Program Restart Value

Apply VDD_OTP =8.25V

I

OTP Program Function Start
Write Page=6, Addr=0x01, Data=0x03

Wait for 1s
Check OTP Program OK?

Remove
VDD_OTP=8.25V

Margin Read Mode1 Check
1. Write Page=6, Addr=0x10, Data=0x 00
2. Write Page=6, Addr=0x10, Data=0 XA0
Wait for 2ms
Page=6, Addr02h=0x012

Margin Read Mode2 Check
1. Write Page=6, Addr=0x10, Data=0x00
2. Write Page=6, Addr=0x10, Data=0xA1
Wait for 2ms
Page=6, Addr02h=0x012

Program Finish

1. Write Page=6, Addr=0x01, Data=0x00)

2. Write Page=6, Addr=0x10, Data=0x00]|

i

OTP Power Fail
Check VDD_OTP=8.25V

T

Check OTP Fail Mode
Addr02h=00 or 08 or 88
( abnormal)

!

STBYB Mode \
(HW Pin) STBYB=L /

Check Program Counter
Page=6, Addr=0x08, Data=0x3F2

Margin Read Fail

Note: The recommended VDDI voltage for OTP programming is >= 3.3V.

Program Counter is full

This information contained herein is the exclusive property of Forcelead and shall not be distributed,
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8. ABSOLUTE MAXIMUM RATINGS

In accordance with the Absolute Maximum Rating System; please refer to notes 1 and 2.

Parameter Symbol Conditions Unit
1/0 Power Supply Voltage VDDI -0.3~4.0 \
Interface Power supply voltage VDDRX -0.3~4.0 \
VDDP, VDD_PFM -0.3~4.0 vV -
Analog Power supply voltage VSP 03~7.0 & -
VSN -7.0~-0.3 Vi,
VGH — VGL -0.5~35.2 =/
SPI and I12C Interface Input Voltage VIN -0.3 ~VvDDI +0.3 \%
OTP Power supply voltage VDD_OTP -0.3~8.5 N
Storage temperature TstrR -55 ~ 125 °C
Junction temperature Tac -40~125 °C

Notes:

1. Stresses exceed the absolute maximum ratings listed above may cause permanent dama{ge to-l
|

C~ The IC should be operated

under the condition of DC/AC characteristics for normal operation. If this condition is'not'met; the IC may be malfunctioned, or

the reliability may drop.

2. Parameters are valid in the operating temperature range unless otherwise specified. All voltages are with respect to VSS

unless otherwise noted.

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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9. DC CHARACTERISTICS
9.1 Source Driver and LVDS

VSSI = VSSRX = VSSP = 0V

. Rating . | Applicable
Item Symbol Condition Min Typ. Max. Unit Pin
Operating Voltage VDDI External Supply 3.0 3.3 3.6 V \VDDI
Operating Voltage VDDRX | External Supply 3.0 3.3 3.6 V VDDRX
Operating Voltage VDDP External Supply 3.0 3.3 3.6 V VYDDP
Operating Voltage VDD_PFM | External Supply 3.0 3.3 3.6 Y VDD _PFM
Operating Voltage VDD_OTP |External Supply 8.0 8.25 8.5 V VDD _OTP
Operating Voltage VSP External Supply 5.1 - 6.6 Y VSP
Operating Voltage VSN External Supply -6.6 - 5.1 - \ VSN
Operating Voltage V15D Built-In Power Supply - 15 - Vv V15D
Operating Voltage V15D RX |Built-In Power Supply - 15 - V V15D RX
Operating Voltage VRSP Built-In Power Supply 4.9 - 6.4, V VRSP
Operating Voltage VRSN Built-In Power Supply -6.4 - 49/ V VRSN
Operating Voltage VRNL Built-In Power Supply - -2.5, - V VRNL
Operating Voltage VGMPHO | Built-In Power Supply 4.7 - '16.2 V VGMPHO
Operating Voltage VGMPMO | Built-In Power Supply 2.2 3.7 V VGMPMO
Operating Voltage VGMPLO | Built-In Power Supply 0.1 - 1.6 V VGMPLO
Operating Voltage VGMNHO |Built-In Power Supply -6.2 - -4.7 \Y VGMNHO
Operating Voltage VGMNMO | Built-In Power Supply -3.7 -2.2 \Y VGMNMO
Operating Voltage VGMNLO |Built-In Power Supply -1.6 - -0.1 \Y VGMNLO
Operating Voltage VGH Built-In Power Supply 7.0 22.5 Vv " VGH
Operating Voltage VGL Built-In Power Supply [-15.0, | - 7.0V VGL
Operating Voltage VCOM Built-In Power Supply ) =180 - 0.75 V| VCOM
= H
. [ . SPI
Input High-level Voltage ViH - 0.8,vDDI - VDDI-~ \Y, Interface
S \ SPI
Input Low-level Voltage Vi -+ VSS - 02 VDDI Y, Interface
. _ P, <7 SPI
Output High-level Voltage VvoH VDDI=3.0V, IOL=1mA l 0.8 VDDI - ) VDDI \Y, Interface
Output Low-level Voltage |~ VoL | VDDI=3.0V, IOL=1mA VSS -~ Yo2voDi| Vv SP!
Interface
R ey | SPI
Input Leakage Current Iu VIN=VDDI or DGND.. -1.0 - 1.0 MA Interface
Differential input high R - =4 01 Vv LVDS
threshold voltage XVTH RxVCM =1.2V; \ ' Interface
Differential input low R (Note1) > = v LVDS
threshold voltage T iy Interface
Input voltage range \ LVDS
Notel - -1.
(singled-end) Rxvin (Notel) 0 VDD-1.0 Y, Interface
Differential input common ' 2.4- LVDS
Notel . .
mode voltage R?(VCM (Noted) [ f 06 1.2 [Vio|/2 v Interface
Differential input voltage || | |Vio| RvT= |Ruvh| On R | > Ruvt 0.4 0.6 \% LVDS
» xXVT= XVTH 4 XVTL ' X’ . . Interface
Differential input leakage = LVDS
current RV*'” (Note1) -10 ) 10 uA Interface
SO 2 VSP-1.5V
J - + +
Voor 150 < VSSA+1.5V +20 0 | mv
. Vob2 VSSA+1.5V < SO < VSP-1.5V - 115 20 mV
Output Voltage Deviation SO 2 VSSA-1.5V, " " Source Pad
e Voos |50 < VSN+1.5V - +20 0 mv
VSSA+1.5V < SO < VSP-1.5V
J - + +
Voot |\SSA-L5V > SO > VSN+1.5V *15 +20 mv
Pull low/high reistor Reuw  |VDDI=3.3V 200 | 350 | 500 | Kohm | OEIINPU
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 201/ 252
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Notel:

Single end signals

Ryvem

Differential signals

>R><VTH . hlgh

DxN + -—
RXVCM _______________ - _+- |_V_|
DxP AN _p
|
GND/VSSRX V. ~

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

<Rx\/'|'|_: low f -
The current consumed by whole IC (bare die) with external power system (5.power mode): Y
Rating
Item Symbol Condition Min. Typ. Max. Unit
- . FCLK =90MHz, 1-Port-LVDS, 1920x720 .
Digital Operating Current Ivop Data paiterfic 256 Gray scale [ 25 A
- RSTB=0 or STBYB=0, Clock & all functions . )
Digital Stand-by Current IstBD are-stopped. 0.5
1920 channels-without load,
VSP= 6V, VSN= -6V
. lopa_vsp VRSP= 5.8V, VRSN= -5.8V < 8
Analog Operating Current | | © = * VGMPHO='5.6V, VGMNHO= 5.6V | =" 8 ) mA
FCLK =90MHz, 1-Port LVDS, 1920x720 1 |}
Data pattern= 256 Gray‘scale
Istea_vsp | RSTB=0"0r/STBYB=0, Clock & all'functions 10
Standby IsTPA_vSN are stopped. .. 170 WA
Note: The current is DC characteristic of a-“Bare Chip”.
| |
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 202/ 252
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9.2 MIPI DC Characteristics

LP Mode
VSSI| = VSSRX:="VSSP = 0V
Parameter Symbol Min Typ. Max. Unit Conditions
|lLogic High Level Input Voltage VIHLPCD 450 - 1350 mV |LP-CD 0,
||Logic Low Level Input Voltage ViLLpep 0 - 200 mV |LP-CD I
[ILogic High Level Input Voltage | Viuierx 880 - 1350 | mV |LP-RX(CLK, DO) !
[ILogic Low Level Input Voltage VILLPRX 0 - 550 mV |LP-RX(CLK, DO)
||Logic Low Level Input Voltage ViLLPrxuLP 0 - 300 mV |LP-RX(CLK ULP.mode)
[ILogic High Level Input Voltage | Vorerx 1.1 - 1.3 vV [LP-TX(DO) © |
||Logic Low Level Input Voltage VoLLptx -50 - 50 mV |LP-TX(DQ) ™~
||Logic High Level Input Voltage ViH - - 10 UA |LP-CD, LP-RX| |
[ILogic Low Level Input Voltage ViL -10 - - uA |LP-CD, LP-RX
||Input Pulse rejection SGD - - 300 Vps |DSI-CLK+/-,,DSI-DO+/-
SGD SGER

\ / \ / £ ViHePep, VIHLPRX
\_l/ \\ // ' ViLLPep, VI'LLPRX
Input = ] - o

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 203/ 252
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High Speed Mode

VSS| = VSSRX = VSSP = 0V

I Parameter Symbol | Min Typ. | Max. | Unit Conditions
Input Common Mode \\//Cc'\:’::; 70 - 330 mV BE:ZEEL?DS lS_If[’)\IxN o
Input Common Mode Variation<450MHz xzzgztz -50 - 50 mV g:::gsé?DSIS_If[’)\IXN ), 7
Input Common Mode Variation>450MHz xzx:ztx - - 100 mV Bg::g%?ljsé_lfgm
Low-Level Differential Input Threshold \\//TT:LLDC:TZ -70 - - mV Bg::g%?ljsé_lfgm
|High-LeveI Differential Input Threshold V\:L:;ii; - - 70 mV Bi::g%%s ;—fng
Single Ended Input Low Voltage ViLHs -40 - - mV Bi::g%?s ;—If-g)\lxN
Single Ended Input High Voltage ViHHs - - 460 mV B:::g%?s;—fgm
|Differential Input Termination Resistor RterMm 80- 100 125 Q- Bg::g%%s lS_If:[’)\lxN
Singl_e-Ehded Threshold Voltage for VreRuEn ) i 450 | m\‘/ DSI_CP/DSI_CN
Termination Enable g DSI_DxP/DSI_DxN.
Termination Capacitor CTeERM - - Ay ' -p‘Fv Bg::g;’?l)s's_ljg( N

HS1 iUndefined | HSO.... Undefined | HS1 :

/ —VTrHHCLK, VT:HHISAT.A

0V Reference for

Differential Inputs

—

V/THLCLK, VTHLDATA

SN } VemRrewke, VeMRDATAL

DSl2 | o
CN

: Vemcelk, |

1 \/cMDATA.

VSS

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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10. AC CHARACTERISTICS
10.1 SPIAC Timing

 tes :tCKH: fow, tex ton teo
SPLCSB—{_’ “_' i

H i i i i -~
sPsCL | NEJENENENESESENENESENENENENESE) =

i1 2; 3 4 5 6 7 8 i9 0 11 12 13 14 15 16

SPI_SDA

SPI_SDA
(SPI_SDO)
tace 'tO.H -
VSSI = VSSRX = VSSP = 0V, VDDI = VDDP=VDDRX = 3.0 ~ 3.6V
Parameter Signal Symbol Min Typ. Max. Unit Condition

Serial clock period (Write) o 250 - - ‘ \g
Serial clock period (Read) 250 - - —
SCL “H” pulse width (Write) 125 - -
SCL “H” pulse width (Read) SPI_scL fox 125 - b
SCL “L” pulse width (Write) e 125 - 5
SCL “L” pulse width (Read) 125 - N-
|\write data input setup time tsu 100 - - ns
f(write data input hold time tHp 100 {CNh)-
||Read Data access time SPI_SDA tacc - - 100
||Read Data output disable time ton 20 ! | : 100
||SCL-SDO output delay time towy - / 50
[lcsB-scL time tes 330 — -
[lcsB-scL time SPI_CSB tex 250 - ;
[lcsB “H” pulse width tco 1000 | - -'

Note: e
1. The input signal rise and fall time (tr, tf) are specifiéd'at 15ns or less.

2. All timing is specified using 20% and 80% of VDDl as'the standard. L -

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 205/ 252
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10.2 12C AC Timing

SCL n
Sl :
tsu:sTA tho:s
SDA
IN tsp
SDA 4
ouT \ V) ]
VSS| = VSSRX = VSSP = 0V, VDDI = VDDP=VDDRX = 3.0 ~ 3.6V
. . Rating .
Item Signal Symbol Condition Min Ma. Unit
Clock frequency feik Bl 2500
Clock high time tHIGH 1250
Clock low time SCL tLow 3 1250
SDA and SCL rise time tr . 300 «
SDA and SCL fall time te T\ 300
Start condition hold time tHD:sTA - / 600 |
Start condition setup time tsu:sta { — 600" | \
Data input hold time tHD:DAT ' 0 « ns
Data input setup time SDA IN tsu:pAT - 100
Stop condition setup time tsu:sto - 600
Output valid from clock tad — 900
Input filter spike suppression £ . [ { R 50
(SDA and SCL pins) R :
Bus free-time: Time the bus must be
free before a new transmission can | SDA OUT [\ wiBur " g 1300
start .
i |
| |
This information contained herein is the exclusive property of Forcelead and shall not be distributed, 206/ 252
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10.3 CMOS AC Timing

o N/ O\

tepH

-9 J@O%SO%[ 2

// m/

o 20%
tewn tewe
tosn | tomp
_
80% //
Dx[7:0] 1st DATA 2nd DATA Last DATA><
) tesu - tewp 7 1
80% // =\ '80%
DE > A
' 3 5
tvst tvHp // .
VS 20% 20%
tHsu thHD // -
HS 20% 20% FaaN

VSSI = VSSRX'= VSSPR = 0V, VDDI = VDDP= \/'DDRX =3

0~3.6V
. . Rating .
Item Signal Symbol Condition Min Ma. Unit
CLK cycle time tePH 20 200 ns
CLK pulse high duty CLK town 20° 60 %
CLK pulse low duty fowe N 40 60
VS setup time VS tysT 4 -
VS hold time tveD 2 -
HS setup time HS " test 4 -
HS hold time tHhD 2 - ns
Data setup time DX[7:0] tosH 4 -
Date hold time b torp 2 -
DE setup time DE -/ tesu 4 -
DE hold time terD g 2 -
| |
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10.4 LVDS AC Timing

VSSI = VSSRX = VSSP = 0V, VDDI = VDDP= VDDRX = 3.0 ~ 3.6V

Note: The eye diagram of each chip on panel should satisfy thé LVDS 'specification above."

PANEL

MASTER IC SLAVEL1IC SLAVE2 IC SLAVE3 IC
OPIN EP/N OP/N EP/N OPIN EP/IN OPIN EPIN
input input input input input input input input

1 T +
gm\‘ E\Zﬂ\l‘ D : Probing locations for Eye Diagram measurement
TXIP

. Rating .

Item Signal Symbol Min Typ. Max. Unit
Clock Frequency CLK RxFcLk 20 - 100 MHz
Clock Period RxtcLk 10 - 50 ns »;
1 data bit time Ul - 1/7 - RxteLk
Clock high time CLK Tivew 4 LUl
Clock low time Tuvel 3 O/
Position 1 Tros1 -0.25 0 0.25 ’
Position 2 Tros?2 0.75 - 1.25.
Position 3 Tross 0.75 1 1.25 ‘
Position 4 Trosa 1.75 - 2.25
Position 5 Tross 1.75 2 225
Position 6 Trose 2.75 - “3:25
Position 7 Tpros7 2.75 3 (326
Position 8 DATA Tross 3.75 - ~4.25 ul
Position 9 Tprosgy 3.75 4 1 ,.4.25
Position 10 TpPosi0 475 < ' 525
Position 11 Tros11 4.75 ) 5.25
Position 12 Tros12 5.75 - 6.25
Position 13 Tros13 5.75 6 6.25
Position 14 Tros14 6.75 - 7.25
Input eye width Tevew 0.5 < - - .
Input eye border Tex - - - 0.25 -
PLL wake-up time TenPLL - \\JJJ) - 150. ., us

Ryrcik = 1/ Ryraik

Tiven Tiver

—¥—-100mV
CLKP- CLKN

\-- -100mV

100mV —}—-

i g S

| |
¥ N 100mV
DxP - DxN N ' ov
-100mV
Teos: b
POS2
POS3
POS4
POS5
POS6 ]
POS? [
POS8 "
Trosio
TPOSll
¥P0512
Trosts
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FL5893

DxP - DxN

— - 100mVv
—_— ov

— = -100mV

RSTB & STBYB e
- T

|
E— ]
|

! enPLL
i

LVDS clock

Internal clock

10.4.1 Spread Spectrum Clocking (SSC) tolerance of L\[DSvrbcéivjer

- X | ¢
VSSI = VSSRX = VSSP = 0V, VDDI = VDDP=VDDRX = 3.0 ~ 3.6V

. - Rating .
Item Signal Symbol Condition i Max. Unit
Modulation frequency SSCwme —1 100 kHz
) RxrcLk=70MHz +/-3 %
Modulation rate SSCwmr | [1 :
RxrcLk=50MHz +/-4 %

10.5 MIPI AC Characteristics

VSSI| = VSSRX = VSSP =0V, VDDI = VDDP= VDDRX = 3.0 ~ 3.6V

Parameter Symbol Min Typ. Max. Unit Conditions
[[Double UI Instantaneous 2xUlnsta | 2.10 - 25~ | ns_ |DSI-CLK+/-
”UI Instantaneous Half B:WSTA 1.05 - 125 ns  |DSI-CLK+/-
INSTB.
||Data to Clock Setup Time Tos 0.15 == i ul DSI-Dn+/-
[Pata to Clock Hold Time ToH 0.15 : : U |DSI-Dn+/-

Note. This chip supports MIRkmaximum/frequency 950Mbps data rate.

DSHCLK+ — « — - |

DSI-CLK-
I

| |
) Sia |
-
‘ JUinsta | UlinsTe }

2xUlINsT |

DSI-CLK+ — -

DSI-CLK-

DSI-Dn+

DSI-Dn-

Tos | Ton ! Tos | Ton !
|| | — | —>|

Clock Channel Timing
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VSSI = VSSRX = VSSP = 0V, VDDI = VDDP= VDDRX = 3.0 ~ 3.6V

Signal Symbol Parameter MIN MAX Unit | Description
Low Power Mode to High Speed Mode Timing
DSI-DNn+/- TLPX Len_gth of any low power state 50 ) S Input
period
DSI-Dn+/- THS-PREPARE Time to drive LP-00 to prepare for HS transmission 40+4UI 85+6Ul ns ., ~ Input
Time to enable data receiver line termination measured
DSI-Dn+/- THS-TERM-EN from when Dn crosses VILMAX - 35+4UI ns Input
THS-PREPARE THS-PREPARE + time to drive HS-0 before the sync
DSI-Dn+/- + THS-ZERO sequence 140+10UlI - ns Input
High Speed Mode to Low Power Mode Timing
DSI-Dn+/- THS-SKIP Time-out at display module to 40 ‘55+4U1 ns Input
ignore transition period of EoT .
DSI-Dn+/- | THS-EXIT g'u’?; to drive LP-11 after HS 100 . ns Input
Time to drive flipped differential ¢ 3
DSI-Dn+/- THS-TRAIL state after last payload data bit 60+4UI - ns Input
of a HS transmission burst .
High Speed Mode to/from Low Power Mode, Timing
Time that the MPU shall i -
DSI-CLK+/- | TCLK-POS continue sending HS clock after (] eo+s2u - ns Input
the last associated data lane . \
has transition to LP mode - ]
Time to drive HS differential I | )
DSI-CLK+/- TCLK-TRAIL state after last payload clock bit 60 - ns Input
of a HS transmission burst
DSI-CLK+/- | THS-EXIT ELT; to drive LP-11 after HS 100 - ns Input
DSI-CLK+- | TCLK-PREPARE | 1me todrive LP-00to prepare | | ‘a8 95 ns Input
for HS transmission ’
DSI-CLK+/- | TCLK-TERM-EN | [Ime-out atclocklan display . > 38 ns Input
module to enable HS'transmission
TCLK-PREPARE - A . .
DSI-CLK+/- + TCLK-ZERO Minimum lead HS-0 drive period before starting clock > 300 - ns Input
Time that the'HS clock shall be { |
DSI-CLK+/- | TCLK-PRE driven prior 1Ny gsgCigted 8ul - ns Input
data lane beginning the
transition.from LP to"HS mode o=
DSI-CLK+/- | TEOT Time.form start of TCLK-'SI'tIZ,tAeIL period to start.of LP-11 ) 105ns+12Ul ns Input
| |
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DSI-CLK+\ =\ /=y Vo eV aValtte /aVa Ve /a atiWa /AVall Yo Vit e Vi W / AVl Vo Valt Vo Vay /AW ann TaliWa /Y aliWay /aVy AW R AV
D5|_CLK_m LA ¥ %4/\7_\ AV AN | W N /A W AN | W AN W/ AN N A \_f/\
Tipx Thsprepare | THgzero Thssine
DSID0 / Disconnect
-DO+ Terminator 1
VIHLPRX(Min) ——=——— it e B e e e il e Y-t -
VIHLPRX(Max) — — ———— Sty Sy - —d———
-DO0- // // /4/ /4/ [l 1 /{/
DSI-DO 7 7 Capturel® - Tusger
IHS—TERM-EN N Data Bit ’ Teor R
Thsseme LP:11
- Twswae 4 Twseir
LP-11 { LP-01 LP-00
Low Power Mode,
Low Power Mode, Hioh 4 Mode. Enabie Rx Line Terminat Dlsablg Rlelne
Disable RX Line Termination igh Speed Mode, Enable Rx Line Termination % Termination -
Data lanes-Low Power Mode to/from High Speed Mode Timing G
- LN \ .
' N Tixen
Teor _ Toiksertie
Teikmiss TcLk-TERY-EN
VIHLPRX(MiN) = == == = = = = = = = —m e e e e b e e
VIHLPRX(MaX) —— = === === === ————————fm——d ——— —mmpmr e mmmmmmgmm————
DSI-CLK+\\ AR 3 v : “ ” N X YN N
DSICLK! N ) /) A ) N J’ '\ ,#_._._#,_ ._.//_v ) ./ v ./
P Tcik-post iy Teik-TRAIL o Ths-exit ‘ Tiex ‘ICLK-PREPAR‘E‘ Tcik-zero Tcik-rrE ‘TLPX “THS-PREFERE
HS-0/1 HS-0 LP-11 LP-01 LP-00 HS-0 HS-0/1
Disconnect
Terminator.
VIHLPRX(Min) — - —\\--——&\ ————— =
VIHLPRX(MaX) — 4 = — = = = 4 =/ = = = b o o o o e e e e N R
DSI-DO+  — 7_‘_
DSI-DO- - —

S )
J A

Clack lanes- High Speed Made to/from Low Power Mode Timing
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

VSSI = VSSRX = VSSP = 0V, VDDI = VDDP= VDDRX = 3.0 ~ 3.6V

Signal Symbol Parameter MIN | MAX | Unit Description

Length of LP-00,LP-01,

DSI-DO+/- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU->Display Module
Length of LP-00,LP-01, |

DSI-DO+/- TLPXD LP-10 or LP-11 periods 50 75 ns Output
MPU->Display Module Jiar

DSI-DO+/- TTA-SURED Time-out befqrg the MPU Tirxo 2XTrp ns F-Output™

start driving XD .

Time to drive LP-00 by — J

DSI-DO+/- TTA-GETD display module 5XTLpxp ns |, . Inplt

Time to drive LP-00 after -
DSI-DO+/- TTA-GOD turnaround request-MPU 4XTLpxD ns.- Output

MPU is Controlling Control Change Display Module is Controlling
e
. Tipxm _ Tipxm . Tipxm Tipxp Tipxp o
DSI-DO+ L ._ . _. ) Sre—— > T2 Jrasure D Ep— L S 2
DSI-DO- '\. / \ /
\ / \ /
LP-11 LP-10 o} i LP-00 o LP-10 ¢ i LP-00 LP-00 oi LP-00.F i LP-10 o i LP-11
A TTA-GETD g
Bus Turnaround (BTA) from display. module to MPU Timing : -
MPU is Controlling Control Change Display Module is Controlling
e
_ Tipxm _ Tipxm . Tipxm Tipxo .y Tipxp
DSI-DO+ L ._._. > mee— > P2 Trasure . D L Sy >
DSI-DO- \ / \ /
\ / N /
LP-11 LP-10 /i i LP-00 o LP-10 i i LP-00 | LP-00 o LP-00 i F LP-10 i L LP-11
A TTA-GETD g
Bus Turnaround/(BTA) from MPU to.display module Timing
| | |
|
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11. BIST PATTERN TABLE

BIST_PAT([3:0] Pattern Pattern description Notice
. Gray level of white pattern can
0000 White be set by R_BIST_W[7:0]
0011 Green '
'
::: 8 x8 chess
0101 .--: board 1
!
0110 . Horizontal gray scale
0111 - Vertical gra;/ scale ¥
| \ N
1000 gray level 192
| (Reg)R_BISTIXTALK_W for
1001 - Crosstalk center black or white
5 |
1010 Horizontal bliack‘and'
white lines
Vertical black.and
1011 ‘white lines
3
| 1100 “Flicker
- 1101 (Reserved) (Reserved) (Reserved)
1110 0000 ~ 1100 |00p Auto Run Auto run pattern 0000 to 1100.
1111 (Reserved) (Reserved) (Reserved)
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12. PIN ASSIGNMENT
12.1 COG Outline

Item Dimension(um) Item | Dimension(um) | Item | Dimension(um) | Item | Dimension(um) | Item | Dimension(um) | Item | Dimension(um)
*Chip length (x) 2783030 Al 40%3 B1 13£2 B7 80i|3~ C1 2015 D1 2012
*Chip width (y) 1180%30 A2 15%3 B2 130+2 B8 Ja5£3 | Cc2 11013 D2 25.5+2
Chip thickness 200£20 A3 9715 B3 5215 B9 “ 1 2045 C3 82.513 D3 29.51+2
Bump height 1213 A4 13013 B4 4013 ' c4 1513 D4 24,7512
A5 13+3 B5 2013 C5 2143
B6 7515 C6 | 313
*Note: including half width of the scribe line B ' I —\
27800 without scribe line=* = ‘¥ !
A5 A4 A3 Al AZAHI’AZAHT’ | ! | ;AZ&AZM A3 A4 A5
IR | | e A= L st [
’ o = 7~ Pin 1
o 1. I - , RS -
Nl . - _' : ==
Chip (Bump Up) s
z : IR <o E
g E F Y. \ ) ! E
g i 00 xS Pk L
3 E oL :
I | | I N | | ill ==
R || E—— Mt T NFeee i =
: || ————— RN [ E——— ][
pAsH > B9 i
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

12.2 Pad Center Coordinates

Pad Name X Y Pad Name X Y
1 DUMMY 13640 500 38 CLP1 11605 500
2 VGL 13585 500 39 CLP1 11550 500
3 VGL 13530 500 40 CLN1 11495 500
4 VGL 13475 500 41 CLN1 11440 I 500
5 VGL 13420 500 42 CLN1 11385 500
6 Dummy 13365 500 43 CLN1 11830~ |/ 500
7 VGH 13310 500 44 VREGN 11275 500
8 VGH 13255 500 45 VREGN by 11220 500
9 VGH 13200 500 46 VREGN-. . |~ 11165 500
10 VSSA 13145 500 47 VREGN } 5 11110 500
11 VSSA 13090 500 48 (- VGL 11055 500
12 VSSI 13035 500 49 ) < VGL 11000 500
13 VSSI 12980 500 50 VGL 10945 500
14 DUMMY 12925 500 51 7, » VGL 10890 o 500
15 VCOM_R 12870 500 52 1] veL 10835 | 500
16 VCOM_R 12815 500 ( { ol VGL I 10780 500
17 VCOM_R 12760 500 54 DUMMY" _ . 10725 500
18 VCOM_R 12705 500 . 55 VGH | 10670 500
19 THROUGH_1 12650 500 | ' 56 | | VGH{ ‘ 10615 500
20 THROUGH_1 12595 500 57 VGH 10560 500
21 VDD_OTP 12540 5000, | - 58 | . VGH 10505 500
22 vVDD_OTP 12485 500 59 o > VGH 10450 500
23 VDD_OTP 12430 ‘. 500 60 |} VGH 10395 500
24 VDD_OTP 12375 500 .61 o CHP3 10340 500
25 VDD_OTP 12320 . 500 62 CHP3 10285 500
26 DUMMY 12265 500 _ 63 CHP3 10230 500
27 DUMMY 12210 l 500 { 1 64 CHP3 10175 500
28 CLN2 [ 1 12155 500 | = 65 CHN3 10120 500
29 CLN2 ~ I12100 500 ‘ 66 CHN3 10065 500
30 CIEN2 / ,,' 12045 500 67 CHN3 10010 500
31 ..CLN2 ) 11990 500 68 CHN3 9955 500
32 : cLp2™ 11935 500 69 CHP2 9900 500
33 . ACLF"Z 11880 500 70 CHP2 9845 500
34 —‘CLPZ 11825 500 71 CHP2 9790 500
35 CLP2 11770 500 72 CHP2 9735 500
36 CLP1 11715 500 73 CHN2 9680 500
37 CLP1 11660 500 74 CHN2 9625 500
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
75 CHN2 9570 500 113 DRVN 7480 500
76 CHN2 9515 500 114 DRVN 7425 500
77 CHP1 9460 500 115 VDD_PFM 7370 500 J
78 CHP1 9405 500 116 VDD_PFM 7315 L500 -
79 CHP1 9350 500 117 VDD_PFM 7260 500
80 CHP1 9295 500 118 VDD_PFM 7?0_5 500
81 CHN1 9240 500 119 VDD_PFM 7150 500
82 CHN1 9185 500 120 VDD_PFM - ,7095 500
83 CHN1 9130 500 121 VRSN 7040 500
84 CHN1 9075 500 122 VRSN& '6985 500
85 VREGP 9020 500 123 _VRSN )} 6930 500
86 VREGP 8965 500 124 ' '.VRSN 6875 500
87 VREGP 8910 500 125 “VRSN 6820 500
88 VREGP 8855 500 126 VRSN 6765 500
89 VSS_PFM 8800 500 1.27: 2 VRSN 6710 500
90 VSS_PFM 8745 500 ’ lZé VRSN “B6655 500
91 VSS PFM 8690 500 129 VSSA I 6600 500
92 VSS PFM 8635 500 -130 VSSA , 6545 500
93 VSS PFM 8580 500 131 VSSA 6490 500
94 VSS_PFM 8525 500 132 | :VSSA; ‘ 6435 500
95 VRNL 8470 500 133 VSSA 6380 500
96 VRNL 8415 500" 7 134 \ VSSA 6325 500
97 VRNL 8360 500 135 - VSSA 6270 500
98 VRNL 8305 500 136 l VSSA 6215 500
99 VRNL 8250 500 137 : VSSA 6160 500
100 VRNL 8195 500 ‘l3é VRSP 6105 500
101 VMONN 8140 500 139 VRSP 6050 500
102 VMONN 8085 500 140 VRSP 5995 500
103 VSN | | 8030 500 141 VRSP 5940 500
104 VSN : 7975 500 : 142 VRSP 5885 500
105 VSN ‘ 7920 500 143 VRSP 5830 500
106 -~ /SN 7865 500 144 VRSP 5775 500
107 VSN 7810 500 145 VRSP 5720 500
108 ~VSN 7755 500 146 DRVP 5665 500
109 VSN 7700 500 147 DRVP 5610 500
110 VSN 7645 500 148 DRVP 5555 500
111 DRVN 7590 500 149 DRVP 5500 500
112 DRVN 7535 500 150 VSP 5445 500
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
151 VSP 5390 500 189 VDDRX 3300 500
152 VSP 5335 500 190 VDDRX 3245 500
153 VSP 5280 500 191 VDDRX 3190 500 J
154 VSP 5225 500 192 V15D 3135 L500 -
155 VSP 5170 500 193 V15D 3080 500
156 VSP 5115 500 194 V15D 3b2_5 500
157 VSP 5060 500 195 V15D 2970 500
158 VMONP 5005 500 196 V15D - ,2915 500
159 VMONP 4950 500 197 V15D 2860 500
160 DUMMY 4895 500 198 VlSD_F\_’?( '2805 500
161 SPI_SDAO 4840 500 199 VA5D_RX 1y 2750 500
162 SPI_SDAO 4785 500 200 ' V.15D_RX 2695 500
163 SPI_SDAI 4730 500 201 -"V15D_RX 2640 500
164 SPI_SCL 4675 500 202 VSSI 2585 500
165 SPI_CSB 4620 500 203: 2 VSSI 2530 500
166 12C_SDA 4565 500 ’ 2021 VSSI “2475™ 500
167 12C_SDA 4510 500 205 VSSI I 2420 500
168 12C_SDA 4455 500 -206 VSSI . 2365 500
169 12C_SCL 4400 500 207 VSSI 2310 500
170 | 12C_SPI_SEL | 4345 500 208 | VSSRX | 2255 500
171 DUMMY 4290 500 209 VSSRX 2200 500
172 VESA 4235 500" 7 210 VSSRX 2145 500
173 ECS 4180 500 211 -\/SSRX 2090 500
174 ECS 4125 500 212 D2[0] 2035 500
175 ECS 4070 500 213 : D2[0] 1980 500
176 ESCL 4015 500 214 D2[1] 1925 500
177 ESCL 3960 500 215 D2[1] 1870 500
178 ESCL 3905 500 216 VSSRX 1815 500
179 ESDAQ | 3850 500 217 D2[2] 1760 500
180 ESDAO : 3795 500 : 218 D2[2] 1705 500
181 ESDAI ‘ 3740 500 219 D2[3] 1650 500
182 ~\/DDI 3685 500 220 D2[3] 1595 500
183 VDDI 3630 500 221 VSSRX 1540 500
184 ~VDDI 3575 500 222 D2[4] 1485 500
185 VDDI 3520 500 223 D2[4] 1430 500
186 VDDI 3465 500 224 D2[5] 1375 500
187 VDDI 3410 500 225 D2[5] 1320 500
188 VDDRX 3355 500 226 VSSRX 1265 500
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
227 D2[6] 1210 500 265 DO[5] -880 500
228 D2[6] 1155 500 266 VSSRX -935 500
229 D2[7] 1100 500 267 DO[6] -990 500
230 D2[7] 1045 500 268 DO[6] -1045 L500 -
231 VSSRX 990 500 269 DO[7] -1100 500
232 D1[0] 935 500 270 DO[7] 1155 500
233 D1[0] 880 500 271 VSSRX -1210 500
234 D1[1] 825 500 272 DCLK - i1265 500
235 D1[1] 770 500 273 DCLK <1320 500
236 VSSRX 715 500 274 HS>, P = -'1375 500
237 D1[2] 660 500 275 L Hs' ) 1430 500
238 D1[2] 605 500 276 Y VS -1485 500
239 D1[3] 550 500 277 Vs -1540 500
240 D1[3] 495 500 278 DE -1595 500
241 VSSRX 440 500 279: 2 DE -1650 500
242 D1[4] 385 500 780 VSSRX <1705~ 500
243 D1[4] 330 500 281 VSSRX | “.-1760 500
244 D1[5] 275 500 -282 VSSRX , 1815 500
245 D1[5] 220 500 283 VSSRX -1870 500
246 VSSRX 165 500 284 | \'/SSRX ‘ -1925 500
247 D1[6] 110 500 285 VSSRX -1980 500
248 D1[6] 55 500" 7 286 VSSI -2035 500
249 D1[7] 0 500 287" - VSSI -2090 500
250 D1[7] -55 500 288 l VSSI -2145 500
251 VSSRX -110 500 289 : VSSI -2200 500
252 DO[0] 4165 500 290 VSS| 2255 500
253 DO[0] -220 500 291 VSSI -2310 500
254 DO[1] =275 500 292 V15D -2365 500
255 DO[1] | -330 500 293 V15D -2420 500
256 VSSRX -385 500 : 294 V15D -2475 500
257 DO[2] ‘ -440 500 295 V15D -2530 500
258 - DO[é] -495 500 296 V15D -2585 500
259 DO[8] -550 500 297 V15D -2640 500
260 v D0[3] -605 500 298 VGMPHI -2695 500
261 VSSRX -660 500 299 VGMPHI -2750 500
262 DO[4] -715 500 300 VGMPHI -2805 500
263 DO[4] -770 500 301 VGMPHI -2860 500
264 DO[5] -825 500 302 VGMPMI -2915 500
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
303 VGMPMI -2970 500 341 VGMNMO -5060 500
304 VGMPMI -3025 500 342 VGMNMO -5115 500
305 VGMPMI -3080 500 343 VGMNMO -5170 500 J
306 VGMPLI -3135 500 344 VGMNLO -5225 L500 -
307 VGMPLI -3190 500 345 VGMNLO -5280 500
308 VGMPLI -3245 500 346 VGMNLO -5335 500
309 VGMPLI -3300 500 347 VGMNLO -5390 500
310 VGMNHI -3355 500 348 DUMMY - i5445 500
311 VGMNHI -3410 500 349 DUMMY =5500 500
312 VGMNHI -3465 500 350 DUMM_Y B -'5555 500
313 VGMNHI -3520 500 351 DUMI\'AYV ¥ -5610 500
314 VGMNMI -3575 500 352 ' DUMMY -5665 500
315 VGMNMI -3630 500 353 DUMMY -5720 500
316 VGMNMI -3685 500 354 TEST_IN[O] -5775 500
317 VGMNMI -3740 500 3.55: 2 /CPUSI0] -5830 500
318 VGMNLI -3795 500 356 CPUS[1] 5885~ 500
319 VGMNLI -3850 500 357 TEST O[0] | “.-5940 500
320 VGMNLI -3905 500 -358 TEST_OJ0}J . -5995 500
321 VGMNLI -3960 500 359 TEST; O[] - -6050 500
322 DUMMY -4015 500 360 TEST_O[1] 6105 500
323 DUMMY -4070 500 361 TEST_O[2] -6160 500
324 VGMPHO 4125 5007 |, 362 - |4 TEST O[2] -6215 500
325 VGMPHO -4180 500 363" TEST_O[:S] -6270 500
326 VGMPHO -4235 500 364 l TEST_OJ3] -6325 500
327 VGMPHO -4290 500 365 : DUMMY -6380 500
328 VGMPMO 4345 500 ‘36-6 TEST_I_MIPI -6435 500
329 VGMPMO -4400 500 367 TEST_OJ[4] -6490 500
330 VGMPMO -4455 500 368 TEST_OJ[4] -6545 500
331 VGMPMOI 1-4510 500 369 TEST_OI[5] -6600 500
332 VGMPLO : -4565 500 : 370 TEST_OI[5] -6655 500
333 VGMPLQ -4620 500 371 ERR2 -6710 500
334 “VGMPLQ -4675 500 372 ERR2 -6765 500
335 VGMPLO -4730 500 373 TP_SYNC -6820 500
336 VGMNHO -4785 500 374 TP_SYNC -6875 500
337 VGMNHO -4840 500 375 ERR -6930 500
338 VGMNHO -4895 500 376 ERR -6985 500
339 VGMNHO -4950 500 377 DUMMY -7040 500
340 VGMNMO -5005 500 378 DUMMY -7095 500
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
379 VRSP -7150 500 417 VDDP -9240 500
380 VRSP -7205 500 418 VDDP -9295 500
381 VRSP -7260 500 419 VDDP -9350 500 J
382 VRSP -7315 500 420 VDDP -9405 L500 -
383 VRSP -7370 500 421 VDDP -9460 500
384 VRSP -7425 500 422 VSSI -9515 500
385 VRSP -7480 500 423 VSSI -9570 500
386 VRSP -7535 500 424 VSSI - i9625 500
387 VSSA -7590 500 425 VSSI -9680 500
388 VSSA -7645 500 426 VSS’IM B -;9735 500
389 VSSA -7700 500 427 _ VSS| ) -9790 500
390 VSSA -7755 500 428 Y VSSI -9845 500
391 VSSA -7810 500 429 “VSSP -9900 500
392 VSSA -7865 500 430 VSSP -9955 500
393 VSSA -7920 500 431: 2 VSSP -10010 500
394 VSSA -7975 500 — 43r2 VSSP ~10065™ 500
395 VSSA -8030 500 5 433 VSSP =3 -10120 500
396 VRSN -8085 500 434 STBYB ,-10175 500
397 VRSN -8140 500 435 RSTB -10230 500
398 VRSN -8195 500 436 . LuD » -10285 500
399 VRSN -8250 500 437 RL... -10340 500
400 VRSN -8305 500" 7 438 NB -10395 500
401 VRSN -8360 500 439~ - MODE -10450 500
402 VRSN -8415 500 440 ' BIT8 -10505 500
403 VRSN -8470 500 e d441 : IFSEL[O] -10560 500
404 DUMMY -8525 500 442 IFSEL[1] -10615 500
405 TEST_I[1] -8580 500 443 DUMMY -10670 500
406 TEST_I[0] -8635 500 444 DUMMY -10725 500
407 TEST_V[2] 1-8690 500 445 EXT_PWR2 -10780 500
408 TEST V[1] : -8745 500 : 446 ROM_RLD -10835 500
409 TEST_V[E)] -8800 500 447 GDMAP -10890 500
410 ~\/DDI -8855 500 448 WRBYCID -10945 500
411 VDDI -8910 500 449 CID[0] -11000 500
412 ~VDDI -8965 500 450 CID[1] -11055 500
413 VDDI -9020 500 451 HW_CTRL -11110 500
414 VDDI -9075 500 452 GDSEL -11165 500
415 VDDI -9130 500 453 DUMMY -11220 500
416 VDDI -9185 500 454 DUMMY -11275 500
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
455 DUMMY -11330 500 493 VGL -13420 500
456 BIST -11385 500 494 DUMMY -13475 500
457 GDPOS|0] -11440 500 495 DUMMY -13530 500 J
458 GDPOS[1] -11495 500 496 DUMMY -13585 L500 -
459 RES[0] -11550 500 497 DUMMY -13640 500
460 RES[1] -11605 500 498 GPO_L[1] 13828 360
461 RES[2] -11660 500 499 GPO_L[2] 13825 300
462 RES[3] -11715 500 500 GPO_L[3] 1385 240
463 INV[O] -11770 500 501 GPO_L[4] 113825 180
464 INV[1] -11825 500 502 GPO_L[5]|__-13825 120
465 EXT_PWR -11880 500 503 GPOLL[6] ) of -13825 60
466 DUMMY -11935 500 504 ' GPO_L[7] -13825 0
467 DUMMY -11990 500 505  |-“GPO.L[8] -13825 -60
468 VCOM -12045 500 506 GPO_L[9] -13825 -120
469 VCOM -12100 500 507: 2 GPO_L[10] -13825 -180
470 VCOM -12155 500 508 GPO_L[11] | ~13825- -240
471 VCOM -12210 500 509 GPO_L[12] ‘| “-13825 -300
472 THROUGH_2 -12265 500 -510 GPO_L[13} ,-13825 -360
473 THROUGH_2 -12320 500 511 TEST_VL - -13825 -420
474 VCOM_L -12375 500 512 | Dummy ‘ -13825 -480
475 VCOM_L -12430 500 513 DUMMY -13680 -515
476 VCOM_L -12485 500" 7 514 ' DUMMY -13668 -420
477 VCOM_L -12540 500 515~ DUM MY -13656 -325
478 DUMMY -12595 500 516 l GHV_L[1] -13644 -515
479 DUMMY -12650 500 517 : GHV_L[1] -13632 -420
480 DUMMY -12705 500 518 GHV_L[1] -13620 -325
481 DUMMY A2760 500 519 GHV_L[2] -13608 515
482 VSSI =12815 500 520 GHV_L[2] -13596 -420
483 VSSI | | -112870 500 521 GHV_L[2] -13584 -325
484 VSSA ST -12925 500 : 522 GHV_L[3] -13572 -515
485 VSSA ‘ -12980 500 523 GHV_L[3] -13560 -420
486 ~\/GH -13035 500 524 GHV_L[3] -13548 -325
487 VGH -13090 500 525 GHV_L[4] -13536 -515
488 ~VGH -13145 500 526 GHV_L[4] -13524 -420
489 Dummy -13200 500 527 GHV_L[4] -13512 -325
490 VGL -13255 500 528 GHV_L[5] -13500 -515
491 VGL -13310 500 529 GHV_L[5] -13488 -420
492 VGL -13365 500 530 GHV_L[5] -13476 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
531 GHV_L[6] -13464 515 569 GHV_L[16] -13008 -325
532 GHV_L[6] -13452 -420 570 GHV L[17] | -12996 515
533 GHV_L[6] -13440 -325 571 GHV_L[17] | -12984 420
534 GHV_L[7] -13428 -515 572 GHV_L[17] | -12972 325,
535 GHV_L[7] -13416 -420 573 GHV_L[18] -12960 515
536 GHV_L[7] -13404 -325 574 GHV_L[18] -12_9_48 -420
537 GHV_L[8] -13392 515 575 GHV_L[18] 12936 -325
538 GHV_L[8] -13380 -420 576 GHV_L[19] | “-12924 515
539 GHV_L[8] -13368 -325 577 GHV_L[19] {7 +12912 -420
540 VGL -13356 -515 578 GHV_L[Z_LAQ] B -i2900 -325
541 VGL -13344 -420 579 GHV IL[20]) o -12888 515
542 VGL -13332 -325 580 'GHV_L[ZO] -12876 -420
543 VGL -13320 -515 581 - .GHV-L[20] -12864 -325
544 VGL -13308 -420 582 VGH -12852 -515
545 VGL -13296 -325 583: 2 VGH -12840 -420
546 GHV_L[9] -13284 515 584 VGH 12828 325
547 GHV_L[9] -13272 -420 585 VGH 1.12816 515
548 GHV_L[9] -13260 -325 -586 VGH -12804 -420
549 GHV_L[10] -13248 -515 587 VGH -12792 -325
550 GHV_L[10] -13236 -420 588 | :VSSA; ‘ -12780 -515
551 GHV_L[10] -13224 -325 589 VSSA -12768 420
552 GHV L[11] | -13212 515 | 590 VSSA -12756 -325
553 GHV_L[11] -13200 -420 591~ - VSSA -12744 -515
554 GHV_L[11] -13188 =325 592 VSSA -12732 -420
555 GHV_L[12] -13176 =515 593 : VSSA -12720 -325
556 GHV_L[12] | -18164 “| /4420 594 VCOM_L -12708 515
557 GHV L[12] |/ A3152 -325 595 VCOM_L -12696 420
558 GHV_L[13] =13140 -515 596 VCOM_L -12684 -325
559 GHV_L[13] -113128 -420 597 VCOM_L -12672 -515
560 GHV.L[13] 7' -13116 -325. 598 VCOM_L -12660 -420
561 GHV__L[lfl] -13104 -515 599 VCOM_L -12648 -325
562 G‘HV_L'[14] -13092 -420 600 VSSA -12636 -515
563 GHV L[14] | -13080 -325 601 VSSA -12624 -420
564 GHV/L[15] -13068 515 602 VSSA 12612 325
565 GHV_L[15] -13056 -420 603 VSSA -12600 -515
566 GHV_L[15] -13044 -325 604 VSSA -12588 -420
567 GHV_L[16] -13032 -515 605 VSSA -12576 -325
568 GHV L[16] | -13020 -420 606 S[1] -12564 515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
607 S[2] -12552 -420 645 S[40] -12096 515
608 S[3] -12540 -325 646 S[41] -12084 -420
609 S[4] -12528 -515 647 S[42] -12072 -325 J
610 S[5] -12516 -420 648 S[43] -12060 ;515
611 S[6] -12504 -325 649 S[44] -12048 Llgo0
612 S[7] -12492 515 650 S[45] -12036 325
613 S[g] -12480 -420 651 S[46] 12024 515
614 S[9] -12468 -325 652 S[47] 12012 -420
615 S[10] -12456 -515 653 S[48] -12000 -325
616 S[11] -12444 -420 654 S[49) {11988 515
617 S[12] -12432 -325 655 _S[50). )y -11976 420
618 S[13] -12420 515 656 ~s[51] -11964 -325
619 S[14] -12408 -420 657 ~.S[52] -11952 515
620 S[15] -12396 -325 658 S[53] -11940 -420
621 S[16] -12384 515 659 S[54] -11928 325
622 S[17] -12372 -420 660 S[55] /11916~ 515
623 S[18] -12360 -325 661 S[6] . 11904 420
624 S[19] -12348 515 662 S[57] 111892 325
625 S[20] -12336 -420 663 S[58] *.. |/ -11880 515
626 S[21] -12324 -325 664 S[59], -11868 -420
627 S[22] -12312 515 665 S[60} -11856 325
628 S[23] -12300 4207 |, 666 s[61] -11844 515
629 S[24] -12288 -325 667" - 5[62] -11832 -420
630 S[25] -12276 =515 668 S[63] -11820 -325
631 S[26] -12264 -420 669" S[64] -11808 515
632 S[27] -12052 (305 670 S[65] -11796 -420
633 S[28] A2540 515 671 S[66] -11784 -325
634 S[29] 212228 -420 672 S[67] 11772 515
635 S[30] | | -112216 -325 673 S[68] -11760 -420
636 S[31 12204 515, 674 S[69] -11748 -325
637 S[32] ‘ -12192 -420 675 S[70] -11736 -515
638 ~.S[83] -12180 -325 676 S[71] 11724 420
639 S[34] -12168 515 677 S[72] 11712 325
640 —8[35] -12156 -420 678 S[73] -11700 515
641 S[36] -12144 -325 679 S[74] -11688 -420
642 S[37] -12132 -515 680 S[75] -11676 -325
643 S[38] -12120 -420 681 S[76] -11664 -515
644 S[39] -12108 -325 682 S[77] -11652 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
683 S[78] -11640 -325 721 S[116] -11184 -420
684 S[79] -11628 -515 722 S[117] -11172 -325
685 S[80] -11616 -420 723 S[118] -11160 -515 J
686 S[81] -11604 -325 724 S[119] -11148 ;420
687 S[82] -11592 515 725 S[120] -11136 L35
688 S[83] -11580 -420 726 S[121] 11124 515
689 S[84] -11568 -325 727 S[122] 11112 420
690 S[85] -11556 -515 728 S[123] 11100 -325
691 S[86] -11544 -420 729 S[124] -11088 -515
692 S[87] -11532 -325 730 S[125] {11076 420
693 s[8g] 111520 515 731 S[126] )y -11064 325
694 s[89] 111508 -420 732 C81127] 111052 515
695 S[90] 11496 -325 733 ~S[128] -11040 420
696 S[91] -11484 -515 734 S[129] -11028 -325
697 S[92] 11472 -420 735 S[130] -11016 515
698 S[93] -11460 -325 _ 736 S[131] 11004~ -420
699 S[94] 111448 515 T oW si32] | “-10992 325
700 S[95] 111436 -420 738 S[133] 110980 515
701 S[96] 11424 -325 739 S[134] -10968 420
702 S[97] 11412 515 740 | lsia3s] | | -10956 325
703 S[98] -11400 -420 741 S[136] -10944 -515
704 S[99] -11388 -325." 7 742 S[137] -10932 -420
705 S[100] -11376 -515 743" - é[138] -10920 -325
706 S[101] -11364 420 744" || s[139] -10908 515
707 S[102] -11352 .326 745 S[140] -10896 -420
708 S[103] 111340 515 746 S[141] -10884 325
709 S[104] A1328 -420 747 S[142] -10872 515
710 S[105] 211316 -325 748 S[143] -10860 -420
711 S[106]] | -111304 -515 749 S[144] -10848 -325
712 S[107] 11292 -420. 750 S[145] -10836 515
713 S[108] ‘ -11280 -325 751 S[146] -10824 -420
714 . S[lOg] -11268 -515 752 S[147] -10812 -325
715 S[110] -11256 -420 753 S[148] -10800 -515
716 ~S[111] -11244 -325 754 S[149] -10788 -420
T S[112] -11232 -515 755 S[150] -10776 -325
718 S[113] -11220 -420 756 S[151] -10764 -515
719 S[114] -11208 -325 757 S[152] -10752 -420
720 S[115] -11196 -515 758 S[153] -10740 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
759 S[154] -10728 515 797 S[192] -10272 -325
760 S[155] -10716 -420 798 S[193] -10260 -515
761 S[156] -10704 -325 799 S[194] -10248 -420 3
762 S[157] -10692 -515 800 S[195] -10236 ;325
763 S[158] -10680 -420 801 S[196] -10224 515
764 S[159] -10668 -325 802 S[197] 10212 -420
765 S[160] -10656 515 803 S[198] 10200 325
766 S[161] -10644 -420 804 S[199] 10188 515
767 S[162] -10632 -325 805 S[200] -10176 -420
768 S[163] -10620 -515 806 S[201] | -10164 325
769 S[164] -10608 -420 807 S[202] )y -10152 515
770 S[165] -10596 -325 808 (-8[208] -10140 420
771 S[166] -10584 515 809 ~S[204] -10128 325
772 S[167] -10572 -420 810 S[205] -10116 -515
773 S[168] -10560 -325 8Ill: 2 S[206] -10104 -420
774 S[169] -10548 515 812 S[207] ~10092- -325
775 S[170] -10536 -420 8183 S[208] 1.10080 515
776 S[171] -10524 -325 -814 S[209] 110068 420
777 S[172] -10512 515 815 s[210]". |/ -10056 -325
778 S[L73] -10500 -420 816 | sp211] -10044 515
779 S[174] -10488 -325 ) 817 S[212] -10032 -420
780 S[L75] -10476 515 | 818 "s[213] -10020 -325
781 S[176] -10464 -420 819~ » é[214] -10008 -515
782 S[177] -10452 825 ) 820 ' s[215] -9996 -420
783 S[178] -10440 516 821 S[216] -9984 -325
784 S[179] -10428 2420 822 S[217] -9972 515
785 S[180] 10416 -325 823 S[218] -9960 -420
786 S[181] =10404 -515 824 S[219] -9948 -325
787 s[182)( ( 10392 -420 825 S[220] -9936 515
788 s[183}, . |-~ -10380 325, 826 S[221] -9924 -420
789 S[184]: -10368 -515 827 S[222] -9912 -325
790 - 3[185] -10356 -420 828 S[223] -9900 -515
791 5[136] -10344 -325 829 S[224] -9888 -420
792 - 3[187] -10332 -515 830 S[225] -9876 -325
793 S[188] -10320 -420 831 S[226] -9864 -515
794 S[189] -10308 -325 832 S[227] -9852 -420
795 S[190] -10296 -515 833 S[228] -9840 -325
796 S[191] -10284 -420 834 S[229] -9828 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
835 S[230] -9816 -420 873 S[268] -9360 515
836 S[231] -9804 -325 874 S[269] -9348 -420
837 S[232] -9792 -515 875 S[270] -9336 -325 3
838 S[233] -9780 -420 876 S[271] -9324 ;515
839 S[234] -9768 -325 877 S[272] -9312 Llgo0
840 S[235] -9756 515 878 S[273] -9300 325
841 S[236] -9744 -420 879 S[274] ‘9788 515
842 S[237] -9732 -325 880 S[275] 9276 -420
843 S[238] -9720 -515 881 S[276] -0264 -325
844 S[239] -9708 -420 882 S[277] | 40252 515
845 S[240] -9696 -325 883 S[278] ) -9240 420
846 S[241] -0684 515 884 C-8279] -9228 325
847 S[242] 9672 -420 885 ~S[280] 9216 515
848 S[243] -9660 -325 886 S[281] -9204 -420
849 S[244] -9648 -515 887: 2 S[282] -9192 -325
850 S[245] -9636 -420 888 S[283] 9180~ 515
851 S[246] 0624 -325 889 S[284] -9168 420
852 S[247] 9612 515 -890 S[285] :9156 325
853 S[248] -9600 -420 891 s[os6]. |/ -9144 515
854 S[249] -9588 -325 892 | 8[2871 -9132 -420
855 S[250] -9576 -515 ) 893 S[288] -9120 -325
856 S[251] -9564 4207 |, 894 "S[289] -9108 515
857 S[252] -9552 -325 895~ » é[290] -9096 -420
858 S[253] -9540 515 ) 896 ' S[291] -9084 -325
859 S[254] -9528 -420 897 S[292] -9072 515
860 S[255] 9516 (305 898 S[293] -9060 -420
861 S[256] -9504 -515 899 S[294] -9048 -325
862 S[257] -9492 -420 900 S[295] -9036 515
863 s[2s8]( ( -9480 -325 901 S[296] -9024 -420
864 S[259] - .9468 515, 902 S[297] -9012 -325
865 S[260] ‘ -9456 -420 903 S[298] -9000 -515
866 —s[261] -0444 -325 904 S[299] -8988 420
867 5[262] -9432 -515 905 S[300] -8976 -325
868 ~S[263] -9420 -420 906 S[301] -8964 515
869 S[264] -9408 -325 907 S[302] -8952 -420
870 S[265] -9396 -515 908 S[303] -8940 -325
871 S[266] -9384 -420 909 S[304] -8928 -515
872 S[267] -9372 -325 910 S[305] -8916 420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
911 S[306] -8904 -325 949 S[344] -8448 -420
912 S[307] -8892 -515 950 S[345] -8436 -325
913 S[308] -8880 -420 951 S[346] -8424 -515 3
914 S[309] -8868 -325 952 S[347] -8412 ;420
915 S[310] -8856 515 953 S[348] -8400 L35
916 S[311] -8844 -420 954 S[349] 8388 515
917 S[312] -8832 -325 955 S[350] ‘8376 420
018 S[313] -8820 -515 956 S[351] 8364 -325
919 S[314] -8808 -420 957 S[352] -8352 -515
920 S[315] -8796 -325 958 S[358] | 48340 420
921 S[316] 8784 515 959 S[354] )/ -8328 325
922 S[317] 8772 -420 960 C~8[355] -8316 515
923 S[318] -8760 -325 961 ~S[356] -8304 420
924 S[319] -8748 -515 962 S[357] -8292 -325
925 S[320] -8736 -420 9.63: 2 S[358] -8280 -515
926 S[321] 8724 -325 _Jea S[359] 8268~ 420
927 S[322] 8712 515 965 S[360] -8256 325
928 S[323] -8700 -420 -966 S[361] 8044 515
929 S[324] -8688 -325 967 s[362]. | -8232 420
930 S[325] -8676 -515 968 | 8[3631 -8220 -325
931 S[326] -8664 -420 ) 969 S[364] -8208 -515
932 S[327] -8652 3250 | 970 "S[365] -8196 420
933 S[328] -8640 -515 971" » é[366] -8184 -325
934 S[329] -8628 420 972 ' S[367] -8172 515
935 S[330] -8616 .326 973 S[368] -8160 -420
936 S[331] -8604 515 974 S[369] -8148 -325
937 S[332] -8592 -420 975 S[370] -8136 -515
938 S[333] -8580 -325 976 S[371] -8124 -420
939 s[334] ( -8568 -515 977 S[372] -8112 -325
940 S[335] - 8556 -420. 978 S[373] -8100 515
941 S[336] ‘ -8544 -325 979 S[374] -8088 -420
942 —S[337] -8532 515 980 S[375] -8076 325
943 5[338] -8520 -420 981 S[376] -8064 -515
944 ~S[339] -8508 -325 982 S[377] -8052 420
945 S[340] -8496 -515 983 S[378] -8040 -325
946 S[341] -8484 -420 984 S[379] -8028 -515
947 S[342] -8472 -325 985 S[380] -8016 -420
048 S[343] -8460 515 986 S[381] -8004 325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
0987 S[382] 7992 515 1025 S[420] 7536 325
988 S[383] -7980 -420 1026 S[421] -7524 -515
989 S[384] -7968 -325 1027 S[422] -7512 -420 3
990 S[385] -7956 -515 1028 S[423] -7500 ;325
991 S[386] 7944 -420 1029 S[424] -7488 515
992 S[387] 7932 -325 1030 S[425] 7476 -420
993 S[388] 7920 515 1031 S[426] 7464 325
994 S[389] -7908 -420 1032 S[427] 7452 515
995 S[390] -7896 -325 1033 S[428] <7440 -420
996 S[391] -7884 515 1034 S[429] | 47428 325
997 S[392] 7872 -420 1035 S[430] ) -7416 515
998 S[393] -7860 -325 1036 C-s1431] 7404 420
999 S[394] 7848 515 1037 ~S[432] 7392 325
1000 S[395] -7836 -420 1038 /! S[433] -7380 -515
1001 S[396] -7824 -325 lQ39: 2 S[434] 7368 -420
1002 S[397] 7812 515 1040 S[435] 7356 -325
1003 S[398] -7800 -420 1081 S[436] 7844 515
1004 S[399] 7788 -325 1042 S[437] 7332 420
1005 S[400] 7776 515 1043 s[ss].. |/ -7320 325
1006 S[401] 7764 -420 1044 | 's1439] -7308 515
1007 S[402] 7752 325 1045 S[440] -7296 -420
1008 S[403] 7740 515 | 1046 “s[441] 7284 -325
1009 S[404] -7728 -420 1047 » é[442] -7272 -515
1010 S[405] 7716 825 1048 || S[443] 7260 420
1011 S[406] 7704 516 1049 S[444] 7248 325
1012 S[407] 7692 {420 1050 S[445] 7236 515
1013 S[408] 7680 -325 1051 S[446] 7224 420
1014 S[409] -7668 515 1052 S[447] 7212 -325
1015 s[a10]( ( 7656 -420 1053 S[448] -7200 515
1016 S[411] - 7644 325, 1054 S[449] 7188 420
1017 S[412] ‘ -7632 -515 1055 S[450] -7176 -325
1018 —S[413] -7620 -420 1056 S[451] 7164 515
1019 5[4]:.4] -7608 -325 1057 S[452] -7152 -420
1020 ~S[415] 7596 515 1058 S[453] 7140 325
1021 S[416] -7584 -420 1059 S[454] -7128 -515
1022 S[417] -7572 -325 1060 S[455] -7116 -420
1023 S[418] -7560 -515 1061 S[456] -7104 -325
1024 S[419] -7548 -420 1062 S[457] -7092 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1063 S[458] -7080 -420 1101 S[496] -6624 515
1064 S[459] -7068 -325 1102 S[497] -6612 -420
1065 S[460] -7056 -515 1103 S[498] -6600 -325 3
1066 S[461] -7044 -420 1104 S[499] -6588 ;515
1067 S[462] 7032 -325 1105 S[500] 6576 Llgo0
1068 S[463] -7020 515 1106 S[501] 6564 325
1069 S[464] -7008 -420 1107 S[502] 6552 515
1070 S[465] -6996 -325 1108 S[503] 6540 -420
1071 S[466] -6984 -515 1109 S[504] -6528 -325
1072 S[467] -6972 -420 1110 5[505]- "N -'6516 -515
1073 S[468] -6960 -325 111 S[506] )y -6504 420
1074 S[469] -6948 515 1112 (8507 -6492 325
1075 S[470] -6936 -420 1113 ~S[508] -6480 515
1076 S[471] -6924 -325 1114 ~ | “~.3[509] -6468 -420
1077 S[472] -6912 515 1115 S[510] 6456 325
1078 S[473] -6900 -420 1116 S[511] 6444~ 515
1079 S[474] -6888 -325 T S[512] 6432 -420
1080 S[475] 6876 515 1118 S[513] 26420 325
1081 S[476] -6864 -420 1119 s[514] . |/ -6408 515
1082 S[477] -6852 -325 1120 | 8[5151 -6396 -420
1083 S[478] -6840 515 1121 S[516] -6384 -325
1084 S[479] -6828 4207 |, 1122 "S[517] -6372 515
1085 S[480] -6816 -325 1123 » é[518] -6360 -420
1086 S[481] -6804 £15 ) 124! s[519] -6348 325
1087 S[482] 6792 -420 _—CT N S[520] -6336 515
1088 S[483] -6780 1325 1126 S[521] 6324 420
1089 S[484] -6768 -515 1127 S[522] -6312 -325
1090 S[485] -6756 -420 1128 S[523] -6300 -515
1001 s[ase]( ( -6744 -325 1129 S[524] -6288 -420
1092 S[487] - 6732 515, 1130 S[525] 6276 325
1093 S[488] ‘ -6720 -420 1131 S[526] -6264 -515
1094 —S[489] -6708 -325 1132 S[527] -6252 -420
1095 5[490] -6696 -515 1133 S[528] -6240 -325
1096 ~5[491] -6684 -420 1134 S[529] -6228 515
1097 S[492] -6672 -325 1135 S[530] -6216 -420
1098 S[493] -6660 -515 1136 S[531] -6204 -325
1099 S[494] -6648 -420 1137 S[532] -6192 -515
1100 S[495] -6636 -325 1138 S[533] -6180 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1139 S[534] -6168 -325 1177 S[572] 5712 -420
1140 S[535] -6156 -515 1178 S[573] -5700 -325
1141 S[536] -6144 -420 1179 S[574] -5688 -515 3
1142 S[537] -6132 -325 1180 S[575] -5676 ;420
1143 S[538] -6120 515 1181 S[576] 5664 L35
1144 S[539] -6108 -420 1182 S[577] -5552 515
1145 S[540] -6096 -325 1183 S[578] ‘5640 420
1146 S[541] -6084 -515 1184 S[579] 5628 -325
1147 S[542] -6072 -420 1185 S[580] -5616 -515
1148 S[543] -6060 -325 1186 S[581] | 5604 -420
1149 S[544] -6048 515 1187 S[582] )yf -5592 -325
1150 S[545] -6036 -420 1188 C-8[588] 5580 515
1151 S[546] -6024 -325 1189 ~S[584] 5568 420
1152 S[547] -6012 -515 1190 ! S[585] -5556 -325
1153 S[548] -6000 -420 l]l.gl: S[586] -5544 -515
1154 S[549] 5988 -325 1192 S[587] 5532~ 420
1155 S[550] 5976 515 1193 S[588] 5520 -325
1156 S[551] -5964 -420 1194 S[589] 25508 515
1157 S[552] -5952 -325 1195 S[590]". |/ -5496 -420
1158 S[553] -5940 -515 1196 | S[59ll -5484 -325
1159 S[554] -5928 -420 ) 1197 S[592] -5472 -515
1160 S[555] 5916 3250 | 1108 "S[593] 5460 420
1161 S[556] -5904 -515 1199 » é[594] -5448 -325
1162 S[557] 5892 420 1200-_|/ S[595] -5436 515
1163 S[558] -5880 .326 1201 S[596] 5424 -420
1164 S[559] 5868 515 1202 S[597] 5412 325
1165 S[560] -5856 -420 1203 S[598] -5400 -515
1166 S[561] -5844 -325 1204 S[599] -5388 -420
1167 s[se2( ( -5832 -515 1205 S[600] -5376 -325
1168 S[563] - 6820 -420. 1206 S[601] 5364 515
1169 S[564] ‘ -5808 -325 1207 S[602] -5352 -420
1170 - 3[565] -5796 -515 1208 S[603] -5340 -325
1171 8[566] -5784 -420 1209 S[604] -5328 -515
1172 ~S[567] 5772 -325 1210 S[605] -5316 -420
1173 S[568] -5760 -515 1211 S[606] -5304 -325
1174 S[569] -5748 -420 1212 S[607] -5292 -515
1175 S[570] -5736 -325 1213 S[608] -5280 -420
1176 S[571] 5724 515 1214 S[609] 5268 325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1215 S[610] 5256 515 1253 S[648] -4800 325
1216 S[611] -5244 -420 1254 S[649] -4788 -515
1217 S[612] -5232 -325 1255 S[650] -4776 -420 3
1218 S[613] -5220 -515 1256 S[651] -4764 ;325
1219 S[614] 5208 -420 1257 S[652] 4752 515
1220 S[615] 5196 -325 1258 S[653] -4740 -420
1221 S[616] 5184 515 1259 S[654] 4728 325
1222 S[617] 5172 -420 1260 S[655] 4716 515
1223 S[618] -5160 -325 1261 S[656] =4704 -420
1224 S[619] 5148 -515 1262 S[657] | 44692 325
1225 S[620] 5136 -420 1263 S[658] ) -4680 515
1226 s[621] 5124 -325 1264 C~8f659] -4668 420
1227 S[622] 5112 515 1265 ~S[660] -4656 325
1228 S[623] -5100 -420 1266 /! S[661] -4644 -515
1229 S[624] -5088 -325 1267_ 2 S[662] -4632 -420
1230 S[625] 5076 515 1268 S[663] 4620 325
1231 S[626] 5064 -420 1269 S[664] -4608 515
1232 S[627] 5052 -325 1270 S[665] 24596 420
1233 S[628] -5040 515 1271 S[e66]. |/ -4584 325
1234 S[629] -5028 -420 1272 | 8[6671 -4572 -515
1235 S[630] -5016 -325 ) 1273 S[668] -4560 -420
1236 S[631] -5004 515 | 1274 "S[669] -4548 -325
1237 S[632] -4992 -420 1275 » é[670] -4536 -515
1238 S[633] -4980 825 ) 1276-_| | S[671] -4524 -420
1239 S[634] -4968 516 —127R S[672] -4512 -325
1240 S[635] 4956 {420 1278 S[673] -4500 515
1241 S[636] -4944 -325 1279 S[674] -4488 -420
1242 S[637] -4932 -515 1280 S[675] -4476 -325
1243 s[e38]( ( -4920 -420 1281 S[676] -4464 515
1244 S[639] - 4908 325, 1282 S[677] -4452 -420
1245 S[640] ‘ -4896 -515 1283 S[678] -4440 -325
1246 —8[641] -4884 -420 1284 S[679] -4428 515
1247 S[642] -4872 -325 1285 S[680] -4416 -420
1248 ~5[643] -4860 515 1286 s[681] -4404 -325
1249 S[644] -4848 -420 1287 S[682] -4392 -515
1250 S[645] -4836 -325 1288 S[683] -4380 -420
1251 S[646] -4824 -515 1289 S[684] -4368 -325
1252 S[647] -4812 -420 1290 S[685] -4356 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1291 S[686] 4344 -420 1329 S[724] -3888 515
1292 S[687] -4332 -325 1330 S[725] -3876 -420
1293 S[688] -4320 -515 1331 S[726] -3864 -325 3
1294 S[689] -4308 -420 1332 S[727] -3852 ;515
1295 S[690] 4296 -325 1333 S[728] -3840 Llgo0
1296 S[691] 4284 515 1334 S[729] 3828 325
1297 S[692] 4272 -420 1335 S[730] 3816 515
1298 S[693] -4260 -325 1336 S[731] 3804 -420
1299 S[694] -4248 -515 1337 S[732] =3792 -325
1300 S[695] -4236 -420 1338 S[738] | 43780 515
1301 S[696] 4224 -325 1339 S[734 )/ -3768 420
1302 S[697] 4212 515 1340 C-8f735] -3756 325
1303 S[698] -4200 -420 1341 ~S[736] 3744 515
1304 S[699] -4188 -325 1342 A1 .8[737] -3732 -420
1305 S[700] -4176 -515 1343: 2 S[738] -3720 -325
1306 S[701] 4164 -420 1344 S[739] 3708 515
1307 S[702] 4152 -325 1385 S[740] -3696 -420
1308 S[703] 4140 515 1346 S[741] 23684 325
1309 S[704] 4128 -420 1347 s[7a2]. |/ 3672 515
1310 S[705] -4116 -325 1348 | 8[7431 -3660 -420
1311 S[706] -4104 -515 ) 1349 S[744] -3648 -325
1312 S[707] -4092 4207 |, 1350 " S[745] -3636 515
1313 S[708] -4080 -325 1351 » é[746] -3624 -420
1314 S[709] -4068 £15 1352_| | s[747] -3612 -325
1315 S[710] -4056 -420 1353 S[748] -3600 515
1316 S[711] 4044, (305 1354 S[749] -3588 420
1317 S[712] {4032 515 1355 S[750] 3576 325
1318 S[713] -4020 -420 1356 S[751] -3564 515
1319 s[r14)( ( -4008 -325 1357 S[752] -3552 -420
1320 S[715] - 8996 515, 1358 S[753] -3540 -325
1321 S[716] ‘ -3984 -420 1359 S[754] -3528 -515
1322 - S[717] -3972 -325 1360 S[755] -3516 -420
1323 5[7158] -3960 -515 1361 S[756] -3504 -325
1324 ~S[719] -3948 -420 1362 S[757] -3492 515
1325 S[720] -3936 -325 1363 S[758] -3480 -420
1326 S[721] -3924 -515 1364 S[759] -3468 -325
1327 S[722] -3912 -420 1365 S[760] -3456 -515
1328 S[723] -3900 -325 1366 S[761] -3444 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1367 S[762] 3432 -325 1405 S[800] 2976 -420
1368 S[763] -3420 -515 1406 S[801] -2964 -325
1369 S[764] -3408 -420 1407 S[802] -2952 -515 3
1370 S[765] -3396 -325 1408 S[803] -2940 ;420
1371 S[766] -3384 515 1409 S[804] 2928 L35
1372 S[767] 3372 -420 1410 S[805] 2916 515
1373 S[768] -3360 -325 1411 S[806] 5904 420
1374 S[769] -3348 -515 1412 S[807] 2892 -325
1375 S[770] -3336 -420 1413 S[808] =2880 -515
1376 S[771] -3324 -325 1414 S[80g] | 2868 420
1377 S[772] -3312 515 1415 S[810] ) yf -2856 -325
1378 S[773] -3300 -420 1416 (8811 2844 515
1379 S[774] -3288 -325 1417 ~S[812] 2832 420
1380 S[775] -3276 -515 1418 1 S[813] -2820 -325
1381 S[776] 3264 -420 1419 S[814] -2808 515
1382 S[777] 3252 -325 1420 S[815] 2796 420
1383 S[778] -3240 515 1421 S[816] 2784 -325
1384 S[779] 3228 -420 1422 S[817] 2772 515
1385 S[780] 3216 -325 1423 s[g18].. | -2760 420
1386 S[781] -3204 515 1424 | 'si819] -2748 -325
1387 S[782] -3192 420 1425 S[820] 2736 515
1388 S[783] -3180 3257 | 1426 “s[821] 2724 -420
1389 S[784] -3168 -515 1427 -é[822] -2712 -325
1390 S[785] -3156 420 1428'_| | s[823] -2700 515
1391 S[786] -3144 .326 . 1429. S[824] -2688 -420
1392 S[787] 3132 515 1430 S[825] 2676 325
1393 S[788] -3120 -420 1431 S[826] -2664 -515
1394 S[789] -3108 -325 1432 S[827] -2652 -420
1395 s[ro0]( ( -3096 -515 1433 S[828] -2640 -325
1396 S[79% - .8084 -420. 1434 S[829] -2628 515
1397 S[792]: -3072 -325 1435 S[830] -2616 -420
1398 —S[793] -3060 515 1436 S[831] -2604 -325
1399 5[794] -3048 -420 1437 S[832] -2592 -515
1400 ~S[795] -3036 -325 1438 S[833] -2580 -420
1401 S[796] -3024 -515 1439 S[834] -2568 -325
1402 S[797] -3012 -420 1440 S[835] -2556 -515
1403 S[798] -3000 -325 1441 S[836] -2544 -420
1404 S[799] -2088 515 1442 S[837] -2532 -325

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 233/ 252

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

Version 0.3



‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1443 S[838] -2520 515 1481 S[876] -2064 325
1444 S[839] -2508 -420 1482 S[877] -2052 -515
1445 S[840] -2496 -325 1483 S[878] -2040 -420 J
1446 S[841] -2484 -515 1484 S[879] -2028 ;325
1447 S[842] 2472 -420 1485 S[880] 2016 515
1448 S[843] -2460 -325 1486 S[881] 2004 -420
1449 S[844] 2448 515 1487 S[882] 1992 325
1450 S[845] -2436 -420 1488 S[883] 1980 515
1451 S[846] -2424 -325 1489 S[884] -1968 -420
1452 S[847] -2412 -515 1490 5[8851 = -'1956 -325
1453 S[848] -2400 -420 1491 S[886] ) -1944 515
1454 S[849] 2388 -325 1492 C-s1887] -1932 420
1455 S[850] 2376 515 1493 ~S[888] -1920 325
1456 S[851] -2364 -420 1494 1 S[889] -1908 -515
1457 S[852] 2352 -325 1495 S[890] -1896 420
1458 S[853] 2340 515 1496 S[891] 1884~ 325
1459 S[854] 2328 -420 1497 se92] | “-1872 515
1460 S[855] 2316 -325 1498 S[893] 11860 420
1461 S[856] 2304 515 1499 S[894] -1848 325
1462 S[857] -2292 -420 1500 | '8[8951 ‘ -1836 -515
1463 S[858] -2280 -325 1501 S[896] -1824 -420
1464 S[859] -2268 -515. 7 1502 \ S[897] -1812 -325
1465 S[860] -2256 -420 1503 - é[898] -1800 -515
1466 S[861] 2244 825 ) 1504 || S[899] -1788 -420
1467 S[862] 2232 516 1505.. S[900] -1776 -325
1468 S[863] 2220 {420 1506 S[901] 1764 515
1469 S[864] -2208 -325 1507 S[902] -1752 -420
1470 S[865] -2196 -515 1508 S[903] -1740 -325
1471 S[866]] | 1-2184 -420 1509 S[904] -1728 -515
1472 S[867] < 2172 325, 1510 S[905] -1716 -420
1473 S[868] ‘ -2160 -515 1511 S[906] -1704 -325
1474 —-5[869] 2148 -420 1512 S[907] -1692 515
1475 S[870] -2136 -325 1513 S[908] -1680 -420
1476 ~S[871] 2124 -515 1514 S[909] -1668 -325
1477 S[872] -2112 -420 1515 S[910] -1656 -515
1478 S[873] -2100 -325 1516 S[911] -1644 -420
1479 S[874] -2088 -515 1517 S[912] -1632 -325
1480 S[875] -2076 -420 1518 S[913] -1620 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1519 S[914] -1608 -420 1557 S[952] 1152 515
1520 S[915] -1596 -325 1558 S[953] -1140 -420
1521 S[916] -1584 -515 1559 S[954] -1128 -325 J
1522 S[917] -1572 -420 1560 S[955] -1116 ;515
1523 S[918] -1560 -325 1561 S[956] -1104 Llgo0
1524 S[919] -1548 515 1562 S[957] -iogz -325
1525 S[920] -1536 -420 1563 S[958] 1080 515
1526 S[921] -1524 -325 1564 S[959] 1068 -420
1527 S[922] -1512 -515 1565 S[960] =1056 -325
1528 S[923] -1500 -420 1566 DUMM_Y B -'1044 -515
1529 S[924] -1488 -325 1567 DUMMY )y -1008 515
1530 S[925] -1476 -515 1568 ' DUMMY -972 -515
1531 S[926] -1464 -420 1569 DUMMY -936 -515
1532 S[927] -1452 -325 1570 DUMMY -900 -515
1533 S[928] -1440 -515 157]; 2 /DUMMY -864 -515
1534 S[929] -1428 -420 1572 DUMMY ~-828™ 515
1535 S[930] -1416 -325 1573 | Dpummy | “-792 515
1536 S[931] -1404 -515 1574 DUMMY .~ ~756 -515
1537 S[932] -1392 -420 1575 DUMMY._~ -720 -515
1538 S[933] -1380 -325 1576 | D:UMM;Y ‘ -684 -515
1539 S[934] -1368 -515 1577 DUMMY -648 -515
1540 S[935] -1356 -420. 7 1578 \ DUMMY -612 -515
1541 S[936] -1344 -325 1579 DUMMY -576 -515
1542 S[937] -1332 =515 15Bd - DUMMY -540 -515
1543 S[938] -1320 =420 1581 : DUMMY -504 -515
1544 S[939] 1308 1325 1582 DUMMY -468 515
1545 S[940] -1296 -515 1583 DUMMY -432 -515
1546 S[941] -1284 -420 1584 DUMMY -396 -515
1547 S[942]| | 1-1272 -325 1585 DUMMY -360 -515
1548 S[943] : -1260 -515 : 1586 DUMMY -324 -515
1549 S[944]: -1248 -420 1587 DUMMY -288 -515
1550 - 3[945] -1236 -325 1588 DUMMY -252 -515
1551 S[946] -1224 -515 1589 DUMMY -216 -515
1552 - 3[947] -1212 -420 1590 DUMMY -180 -515
1553 S[948] -1200 -325 1591 DUMMY -144 -515
1554 S[949] -1188 -515 1592 DUMMY -108 -515
1555 S[950] -1176 -420 1593 DUMMY -72 -515
1556 S[951] -1164 -325 1594 DUMMY -36 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1595 DUMMY -515 1633 S[969] 1152 -515
1596 DUMMY 36 -515 1634 S[970] 1164 -325
1597 DUMMY 72 -515 1635 S[971] 1176 -420 J
1598 DUMMY 108 -515 1636 S[972] 1188 ;515
1599 DUMMY 144 515 1637 S[973] 1200 L35
1600 DUMMY 180 515 1638 S[974] 12_1_2 -420
1601 DUMMY 216 -515 1639 S[975] 1224 -515
1602 DUMMY 252 -515 1640 S[976] - ,1236 -325
1603 DUMMY 288 -515 1641 S[977] 1248 -420
1604 DUMMY 324 -515 1642 S[978]A i260 -515
1605 DUMMY 360 515 1643 S[979] )4f 1272 -325
1606 DUMMY 396 -515 1644 ' '.5[980] 1284 -420
1607 DUMMY 432 -515 1645 ~S[981] 1296 -515
1608 DUMMY 468 -515 1646 S[982] 1308 -325
1609 DUMMY 504 -515 1647_ 2 S[983] 1320 -420
1610 DUMMY 540 515 1648 S[984] 1332~ 515
1611 DUMMY 576 515 1649 S[985] 1344 -325
1612 DUMMY 612 -515 1650 S[986] . 1356 -420
1613 DUMMY 648 -515 1651 S[987] 1368 -515
1614 DUMMY 684 -515 1652 | '8[9881 ‘ 1380 -325
1615 DUMMY 720 -515 1653 S[989] 1392 -420
1616 DUMMY 756 515 | 1654 S[990] 1404 515
1617 DUMMY 792 -515 1655 - é[991] 1416 -325
1618 DUMMY 828 =515 1656' - S[992] 1428 -420
1619 DUMMY 864 =515 1657 : S[993] 1440 -515
1620 DUMMY 900 515 1658 S[994] 1452 -325
1621 DUMMY 936 -515 1659 S[995] 1464 -420
1622 DUMMY 972 -515 1660 S[996] 1476 -515
1623 DUMMY | 11008 -515 1661 S[997] 1488 -325
1624 DUMMY : 1044 -515 : 1662 S[998] 1500 -420
1625 S[961]: 1056 -325 1663 S[999] 1512 -515
1626 - 3[962] 1068 -420 1664 S[1000] 1524 -325
1627 S[963] 1080 -515 1665 S[1001] 1536 -420
1628 - 3[964] 1092 -325 1666 S[1002] 1548 -515
1629 S[965] 1104 -420 1667 S[1003] 1560 -325
1630 S[966] 1116 -515 1668 S[1004] 1572 -420
1631 S[967] 1128 -325 1669 S[1005] 1584 -515
1632 S[968] 1140 -420 1670 S[1006] 1596 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1671 S[1007] 1608 -420 1709 S[1045] 2064 325
1672 S[1008] 1620 -515 1710 S[1046] 2076 -420
1673 S[1009] 1632 -325 1711 S[1047] 2088 -515 J
1674 S[1010] 1644 -420 1712 S[1048] 2100 ;325
1675 S[1011] 1656 515 1713 S[1049] 2112 420
1676 S[1012] 1668 -325 1714 S[1050] 21_2_4 515
1677 S[1013] 1680 -420 1715 S[1051] 5136 325
1678 S[1014] 1692 -515 1716 S[1052] - ,2148 -420
1679 S[1015] 1704 -325 1717 S[1053] 2160 -515
1680 S[1016] 1716 -420 1718 S[10541 '2172 -325
1681 S[1017] 1728 515 1719 S[1055] )yf 2184 -420
1682 S[1018] 1740 -325 1720 C-S[1056] 2196 515
1683 S[1019] 1752 -420 1721 S[1057] 2208 325
1684 S[1020] 1764 -515 1722 S[1058] 2220 -420
1685 S[1021] 1776 -325 1723_ .~ S[1059] 2232 -515
1686 S[1022] 1788 -420 . 1724 S[1060] “2244 -325
1687 S[1023] 1800 515 1725 S[1061] 2256 420
1688 S[1024] 1812 -325 1726 S[1062] 2068 515
1689 S[1025] 1824 -420 1727 S[1063) 2280 325
1690 S[1026] 1836 -515 1728 | $[1064:] ‘ 2292 -420
1691 S[1027] 1848 -325 1729 S[1065] 2304 515
1692 S[1028] 1860 -420. 7 1730 \ S[1066] 2316 -325
1693 S[1029] 1872 -515 1731 32[1067] 2328 -420
1694 S[1030] 1884 825 ) 1732_| | s[1068] 2340 515
1695 S[1031] 1896 -420 1733. S[1069] 2352 -325
1696 S[1032] 1908 515 1734 S[1070] 2364 420
1697 S[1033] 1920 -325 1735 S[1071] 2376 -515
1698 S[1034] 1932 -420 1736 S[1072] 2388 -325
1699 S[1035] 1944 -515 1737 S[1073] 2400 -420
1700 S[1036] - 1956 325, 1738 S[1074] 2412 515
1701 S[1037]: 1968 -420 1739 S[1075] 2424 -325
1702 - 5[1038] 1980 -515 1740 S[1076] 2436 -420
1703 S[1089] 1992 -325 1741 S[1077] 2448 -515
1704 -S[1040] 2004 -420 1742 S[1078] 2460 -325
1705 S[1041] 2016 -515 1743 S[1079] 2472 -420
1706 S[1042] 2028 -325 1744 S[1080] 2484 -515
1707 S[1043] 2040 -420 1745 S[1081] 2496 -325
1708 S[1044] 2052 -515 1746 S[1082] 2508 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1747 S[1083] 2520 515 1785 S[1121] 2976 -420
1748 S[1084] 2532 -325 1786 S[1122] 2988 -515
1749 S[1085] 2544 -420 1787 S[1123] 3000 -325 J
1750 S[1086] 2556 -515 1788 S[1124] 3012 ;420
1751 S[1087] 2568 -325 1789 S[1125] 3024 515
1752 S[1088] 2580 -420 1790 S[1126] 3036 325
1753 S[1089] 2592 515 1791 S[1127] 3048 420
1754 S[1090] 2604 -325 1792 S[1128] - ,3060 -515
1755 S[1091] 2616 -420 1793 S[1129] 3072 -325
1756 S[1092] 2628 -515 1794 5[1130_1 é084 -420
1757 S[1093] 2640 -325 1795 S[1131] )f 3096 515
1758 S[1094] 2652 -420 1796 (-S11132] 3108 325
1759 S[1095] 2664 515 1797 S[1433] 3120 420
1760 S[1096] 2676 -325 1798 S[1134] 3132 -515
1761 S[1097] 2688 -420 1799 | S[1135] 3144 325
1762 S[1098] 2700 515 1800 S[1136] 3156 -420
1763 S[1099] 2712 -325 1801 S[1137] "_3168 515
1764 S[1100] 2724 -420 1802 S[1138] 3180 325
1765 S[1101] 2736 515 1803 S[1139] 3192 420
1766 S[1102] 2748 -325 1804 S[1140] | 3204 515
1767 S[1103] 2760 -420 1805 S[1141] 3216 -325
1768 S[1104] 2772 5150 |, 1806 S[1142] 3228 -420
1769 S[1105] 2784 -325 1807 _ -S:[1143] 3240 -515
1770 S[1106] 2796 420 1808 || S[1144] 3252 -325
1771 S[1107] 2808 =515 1809 : S[1145] 3264 -420
1772 S[1108] 2820 (305 1810 S[1146] 3276 515
1773 S[1109] 2832 -420 1811 S[1147] 3288 -325
1774 S[1110] 2844 515 1812 S[1148] 3300 -420
1775 S[1111] 12856 -325 1813 S[1149] 3312 -515
1776 S[1112] - 7868 -420. 1814 S[1150] 3324 -325
1777 5[1113]: 2880 -515 1815 S[1151] 3336 -420
1778 —S[1114] 2892 -325 1816 S[1152] 3348 515
1779 S[1115] 2904 -420 1817 S[1153] 3360 -325
1780 -S[1416] 2916 515 1818 S[1154] 3372 420
1781 S[1117] 2928 -325 1819 S[1155] 3384 -515
1782 S[1118] 2940 -420 1820 S[1156] 3396 -325
1783 S[1119] 2952 -515 1821 S[1157] 3408 -420
1784 S[1120] 2964 -325 1822 S[1158] 3420 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1823 S[1159] 3432 -325 1861 S[1197] 3888 515
1824 S[1160] 3444 -420 1862 S[1198] 3900 -325
1825 S[1161] 3456 -515 1863 S[1199] 3912 -420 3
1826 S[1162] 3468 -325 1864 S[1200] 3924 ;515
1827 S[1163] 3480 -420 1865 S[1201] 3936 L35
1828 S[1164] 3492 515 1866 S[1202] 3948 -420
1829 S[1165] 3504 -325 1867 S[1203] 3960 515
1830 S[1166] 3516 -420 1868 S[1204] V ‘3972 -325
1831 S[1167] 3528 -515 1869 S[1205] 3984 -420
1832 S[1168] 3540 -325 1870 8[1206_1 . :'3996 -515
1833 S[1169] 3552 -420 1871 '5[12()'7]7 ¥ 4008 -325
1834 S[1170] 3564 515 1872 C-S[1208] 4020 420
1835 S[1171] 3576 -325 1873 S[1209] 4032 515
1836 S[1172] 3588 -420 1874 S[1210] 4044 -325
1837 S[1173] 3600 515 1875 [ S[1211] 4056 420
1838 S[1174] 3612 -325 1876 S[1212] 4068 515
1839 S[1175] 3624 -420 T S[1213] 4080 -325
1840 S[1176] 3636 515 1878 S[1214] | , 4092 420
1841 S[1177] 3648 -325 1879 S[1215) 4104 515
1842 S[1178] 3660 -420 1880 | §[1216] | 4116 325
1843 S[1179] 3672 515 1881 (1217 4128 -420
1844 S[1180] 3684 3257 | 1882 'S[1218] 4140 515
1845 S[1181] 3696 -420 1883 31[1219] 4152 -325
1846 S[1182] 3708 £15 ) 1884 || s[1220] 4164 420
1847 S[1183] 3720 .326 -.1885. S[1221] 4176 515
1848 S[1184] 3732 {420 1886 S[1222] 4188 325
1849 S[1185] 3744 -515 1887 S[1223] 4200 -420
1850 S[1186] 3756 -325 1888 S[1224] 4212 -515
1851 S[1187] | : 3768 -420 1889 S[1225] 4224 -325
1852 s[1188] - 3780 515, 1890 S[1226] 4236 420
1853 S[1189]: 3792 -325 1891 S[1227] 4248 -515
1854 - ‘5[119.0] 3804 -420 1892 S[1228] 4260 -325
1855 5[1191] 3816 -515 1893 S[1229] 4272 -420
1856 ‘S[11l92] 3828 -325 1894 S[1230] 4284 -515
1857 S[1193] 3840 -420 1895 S[1231] 4296 -325
1858 S[1194] 3852 -515 1896 S[1232] 4308 -420
1859 S[1195] 3864 -325 1897 S[1233] 4320 -515
1860 S[1196] 3876 -420 1898 S[1234] 4332 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1899 S[1235] 4344 -420 1937 S[1273] 4800 325
1900 S[1236] 4356 -515 1938 S[1274] 4812 -420
1901 S[1237] 4368 -325 1939 S[1275] 4824 -515 J
1902 S[1238] 4380 -420 1940 S[1276] 4836 ;325
1903 S[1239] 4392 515 1941 S[1277] 4848 Llgo0
1904 S[1240] 4404 -325 1942 S[1278] 48_6_0 515
1905 S[1241] 4416 -420 1943 S[1279] 4872 325
1906 S[1242] 4428 -515 1944 S[1280] - ,4884 -420
1907 S[1243] 4440 -325 1945 S[1281] 4896 -515
1908 S[1244] 4452 -420 1946 8[12821 1'1908 -325
1909 S[1245] 4464 515 1947 S[1288] )y 4920 -420
1910 S[1246] 4476 -325 1948 C-S[1284] 4932 515
1911 S[1247] 4488 -420 1949 S[1285] 4944 325
1912 S[1248] 4500 -515 1950 S[1286] 4956 -420
1913 S[1249] 4512 -325 1951: .~ S[1287] 4968 -515
1914 S[1250] 4524 -420 1952 S[1288] 4980 325
1915 S[1251] 4536 515 1953 S[1289] \_4992 420
1916 S[1252] 4548 -325 1954 S[1290] 5004 515
1917 S[1253] 4560 -420 1955 S[1291) 5016 325
1918 S[1254] 4572 -515 1956 | $[1292] ‘ 5028 -420
1919 S[1255] 4584 -325 1957 S[1293] 5040 -515
1920 S[1256] 4596 -420. 7 1958 \ S[1294] 5052 -325
1921 S[1257] 4608 -515 1959 32[1295] 5064 -420
1922 S[1258] 4620 825 ) 1960 || S[1296] 5076 515
1923 S[1259] 4632 -420 1961 S[1297] 5088 -325
1924 S[1260] 4644 515 1962 S[1298] 5100 -420
1925 S[1261] 4656 -325 1963 S[1299] 5112 -515
1926 S[1262] 4668 -420 1964 S[1300] 5124 -325
1927 S[1263] 4680 -515 1965 S[1301] 5136 -420
1928 S[1264] - 4692 325, 1966 S[1302] 5148 515
1929 S[1265]: 4704 -420 1967 S[1303] 5160 -325
1930 - 5[1266] 4716 -515 1968 S[1304] 5172 -420
1931 S[1267] 4728 -325 1969 S[1305] 5184 -515
1932 ‘5[12.68] 4740 -420 1970 S[1306] 5196 -325
1933 S[1269] 4752 -515 1971 S[1307] 5208 -420
1934 S[1270] 4764 -325 1972 S[1308] 5220 -515
1935 S[1271] 4776 -420 1973 S[1309] 5232 -325
1936 S[1272] 4788 -515 1974 S[1310] 5244 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
1975 S[1311] 5256 515 2013 S[1349] 5712 -420
1976 S[1312] 5268 -325 2014 S[1350] 5724 -515
1977 S[1313] 5280 -420 2015 S[1351] 5736 -325 J
1978 S[1314] 5292 -515 2016 S[1352] 5748 ;420
1979 S[1315] 5304 -325 2017 S[1353] 5760 515
1980 S[1316] 5316 -420 2018 S[1354] 5772 325
1981 S[1317] 5328 515 2019 S[1355] 5784 420
1982 S[1318] 5340 -325 2020 S[1356] - ,5796 -515
1983 S[1319] 5352 -420 2021 S[1357] 5808 -325
1984 S[1320] 5364 -515 2022 8[1358_1 5820 -420
1985 S[1321] 5376 -325 2023 _5[135‘9]7 ¥ 5832 -515
1986 S[1322] 5388 -420 2024 C-S[1360] 5844 325
1987 S[1323] 5400 515 2025 S[1361] 5856 420
1988 S[1324] 5412 -325 2026 S[1362] 5868 -515
1989 S[1325] 5424 -420 2027_? .~ S[1363] 5880 -325
1990 S[1326] 5436 515 2028 | sp1364] 5892~ -420
1991 S[1327] 5448 -325 2029 S[1365] 5904 515
1992 S[1328] 5460 -420 2030 S[1366] 5916 325
1993 S[1329] 5472 515 2031 S[1367) 5928 420
1994 S[1330] 5484 -325 2032 | S[1368] | 5940 515
1995 S[1331] 5496 -420 2033 S[1369] 5952 -325
1996 S[1332] 5508 5150 | 2034 S[1370] 5064 -420
1997 S[1333] 5520 -325 2035 32[1371] 5976 -515
1998 S[1334] 5532 420 2036 |/ S[1372] 5988 -325
1999 S[1335] 5544 516 2037-. S[1373] 6000 -420
2000 S[1336] 5556 =325 503-8 S[1374] 6012 -515
2001 S[1337] 5568 -420 2039 S[1375] 6024 -325
2002 S[1338] 5580 -515 2040 S[1376] 6036 -420
2003 S[1339] 5592 -325 2041 S[1377] 6048 -515
2004 S[1340] - 8604 -420. 2042 S[1378] 6060 -325
2005 S[1341]: 5616 -515 2043 S[1379] 6072 -420
2006 - 5[1342] 5628 -325 2044 S[1380] 6084 -515
2007 S[1343] 5640 -420 2045 S[1381] 6096 -325
2008 -S[1844] 5652 515 2046 S[1382] 6108 -420
2009 S[1345] 5664 -325 2047 S[1383] 6120 -515
2010 S[1346] 5676 -420 2048 S[1384] 6132 -325
2011 S[1347] 5688 -515 2049 S[1385] 6144 -420
2012 S[1348] 5700 -325 2050 S[1386] 6156 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2051 S[1387] 6168 -325 2089 S[1425] 6624 515
2052 S[1388] 6180 -420 2090 S[1426] 6636 -325
2053 S[1389] 6192 -515 2091 S[1427] 6648 -420 J
2054 S[1390] 6204 -325 2092 S[1428] 6660 ;515
2055 S[1391] 6216 -420 2093 S[1429] 6672 L35
2056 S[1392] 6228 515 2094 S[1430] 6684 -420
2057 S[1393] 6240 -325 2095 S[1431] 6696 515
2058 S[1394] 6252 -420 2096 S[1432] - ,6708 -325
2059 S[1395] 6264 -515 2097 S[1433] 6720 -420
2060 S[1396] 6276 -325 2098 8[143'_41 '6732 -515
2061 S[1397] 6288 -420 2099 _5[143'5]7 ¥ 6744 -325
2062 S[1398] 6300 515 2100 (-S[1436] 6756 420
2063 S[1399] 6312 -325 2101 S[1437] 6768 515
2064 S[1400] 6324 -420 2102 S[1438] 6780 -325
2065 S[1401] 6336 -515 2103_4 .~ S[1439] 6792 -420
2066 S[1402] 6348 -325 2104 S[1440] B804 515
2067 S[1403] 6360 -420 2105 S[1441] 6816 325
2068 S[1404] 6372 515 2106 S[1442] 6828 420
2069 S[1405] 6384 -325 2107 S[1443) 6840 515
2070 S[1406] 6396 -420 2108 | S[1444] | 6852 -325
2071 S[1407] 6408 -515 2109 S[1445] 6864 -420
2072 S[1408] 6420 3257 | 2110 S[1446] 6876 515
2073 S[1409] 6432 -420 2111 32[1447] 6888 -325
2074 S[1410] 6444 =515 2112' - S[1448] 6900 -420
2075 S[1411] 6456 .326 2113 S[1449] 6912 515
2076 S[1412] 6468 2420 2114 S[1450] 6924 325
2077 S[1413] 6480 515 5115 S[1451] 6936 -420
2078 S[1414] 6492 -325 2116 S[1452] 6948 515
2079 S[1415] 16504 -420 2117 S[1453] 6960 -325
2080 S[1416] - 8516 515, 2118 S[1454] 6972 -420
2081 S[l417]: 6528 -325 2119 S[1455] 6984 -515
2082 - 5[14]:8] 6540 -420 2120 S[1456] 6996 -325
2083 S[1419] 6552 -515 2121 S[1457] 7008 -420
2084 -S[1420] 6564 -325 2122 S[1458] 7020 515
2085 S[1421] 6576 -420 2123 S[1459] 7032 -325
2086 S[1422] 6588 -515 2124 S[1460] 7044 -420
2087 S[1423] 6600 -325 2125 S[1461] 7056 -515
2088 S[1424] 6612 -420 2126 S[1462] 7068 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2127 S[1463] 7080 -420 2165 S[1501] 7536 325
2128 S[1464] 7092 -515 2166 S[1502] 7548 -420
2129 S[1465] 7104 -325 2167 S[1503] 7560 -515 J
2130 S[1466] 7116 -420 2168 S[1504] 7572 ;325
2131 S[1467] 7128 515 2169 S[1505] 7584 420
2132 S[1468] 7140 -325 2170 S[1506] 7596 515
2133 S[1469] 7152 -420 2171 S[1507] 7608 325
2134 S[1470] 7164 -515 2172 S[1508] - ,7620 -420
2135 S[1471] 7176 -325 2173 S[1509] 7632 -515
2136 S[1472] 7188 -420 2174 8[151'91 %644 -325
2137 S[1473] 7200 515 2175 S[1511] )yf 7656 420
2138 S[1474] 7212 -325 2176 S[1512] 7668 515
2139 S[1475] 7224 -420 2177 S[1513] 7680 325
2140 S[1476] 7236 -515 2178 S[1514] 7692 -420
2141 S[1477] 7248 -325 2179 [~ S[1515] 7704 515
2142 S[1478] 7260 -420 __2180 S[1516] 7716 -325
2143 S[1479] 7272 515 2181 S[1517] L7728 -420
2144 S[1480] 7284 -325 2182 S[1518] 7740 515
2145 S[1481] 7296 -420 2183 S[1519) 7752 325
2146 S[1482] 7308 515 2184 | §[1520] | 7764 -420
2147 S[1483] 7320 -325 2185 S[1521] 7776 -515
2148 S[1484] 7332 4207 |, 2186 S[1522] 7788 -325
2149 S[1485] 7344 -515 2187 32[1523] 7800 -420
2150 S[1486] 7356 825 2188 | S[1524] 7812 515
2151 S[1487] 7368 -420 2189 S[1525] 7824 325
2152 S[1488] 7380 515 2190 S[1526] 7836 -420
2153 S[1489] 7392 -325 2191 S[1527] 7848 -515
2154 S[1490] 7404 -420 2192 S[1528] 7860 -325
2155 S[1491] | 7416 -515 2193 S[1529] 7872 -420
2156 S[1492] - 7428 325, 2194 S[1530] 7884 515
2157 S[l493]: 7440 -420 2195 S[1531] 7896 -325
2158 - 8[1494] 7452 -515 2196 S[1532] 7908 -420
2159 S[1495] 7464 -325 2197 S[1533] 7920 -515
2160 -S[1496] 7476 -420 2198 S[1534] 7932 -325
2161 S[1497] 7488 -515 2199 S[1535] 7944 -420
2162 S[1498] 7500 -325 2200 S[1536] 7956 -515
2163 S[1499] 7512 -420 2201 S[1537] 7968 -325
2164 S[1500] 7524 -515 2202 S[1538] 7980 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2203 S[1539] 7992 515 2241 S[1577] 8448 -420
2204 S[1540] 8004 -325 2242 S[1578] 8460 -515
2205 S[1541] 8016 -420 2243 S[1579] 8472 -325 J
2206 S[1542] 8028 -515 2244 S[1580] 8484 ;420
2207 S[1543] 8040 -325 2245 S[1581] 8496 515
2208 S[1544] 8052 -420 2246 S[1582] 8508 325
2209 S[1545] 8064 515 2247 S[1583] 8520 420
2210 S[1546] 8076 -325 2248 S[1584] - ,8532 -515
2211 S[1547] 8088 -420 2249 S[1585] 8544 -325
2212 S[1548] 8100 -515 2250 8[158'6_1 é556 -420
2213 S[1549] 8112 -325 2251 S[1587] )y 8568 515
2214 S[1550] 8124 -420 2252 C-S[1588] 8580 325
2215 S[1551] 8136 515 2253 S[1589)] 8592 420
2216 S[1552] 8148 -325 2254 S[1590] 8604 -515
2217 S[1553] 8160 -420 2255_? .~ S[1591] 8616 -325
2218 S[1554] 8172 515 2256 S[1592] 868" 420
2219 S[1555] 8184 -325 2257 S[1593] ..8640 515
2220 S[1556] 8196 -420 2258 S[1594] 8652 325
2221 S[1557] 8208 515 2259 S[1595) 8664 420
2222 S[1558] 8220 -325 2260 | $[159§] ‘ 8676 -515
2223 S[1559] 8232 -420 2261 S[1597] 8688 -325
2224 S[1560] 8244 515 | 2262 S[1598] 8700 420
2225 S[1561] 8256 -325 2263 32[1599] 8712 -515
2226 S[1562] 8268 420 2264_| | S[1600] 8724 -325
2227 S[1563] 8280 516 2265. S[1601] 8736 -420
2228 S[1564] 8292 (305 2266 S[1602] 8748 515
2229 S[1565] 8304 -420 2267 S[1603] 8760 -325
2230 S[1566] 8316 -515 2268 S[1604] 8772 -420
2231 S[1567] 8328 -325 2269 S[1605] 8784 -515
2232 S[1568] - 8340 -420. 2270 S[1606] 8796 -325
2233 S[l569]: 8352 -515 2271 S[1607] 8808 -420
2234 - 5[1570] 8364 -325 2272 S[1608] 8820 -515
2235 S[1571] 8376 -420 2273 S[1609] 8832 -325
2236 -S[1872] 8388 515 2274 S[1610] 8844 -420
2237 S[1573] 8400 -325 2275 S[1611] 8856 -515
2238 S[1574] 8412 -420 2276 S[1612] 8868 -325
2239 S[1575] 8424 -515 2277 S[1613] 8880 -420
2240 S[1576] 8436 -325 2278 S[1614] 8892 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2279 S[1615] 8904 -325 2317 S[1653] 9360 515
2280 S[1616] 8916 -420 2318 S[1654] 9372 -325
2281 S[1617] 8928 -515 2319 S[1655] 9384 -420 J
2282 S[1618] 8940 -325 2320 S[1656] 9396 ;515
2283 S[1619] 8952 -420 2321 S[1657] 9408 L35
2284 S[1620] 8964 515 2322 S[1658] 9420 -420
2285 S[1621] 8976 -325 2323 S[1659] 9432 515
2286 S[1622] 8988 -420 2324 S[1660] - ,9444 -325
2287 S[1623] 9000 -515 2325 S[1661] 9456 -420
2288 S[1624] 9012 -325 2326 8[16621 é468 -515
2289 S[1625] 9024 -420 2327 _5[166'3]7 ¥ 9480 -325
2290 S[1626] 9036 515 2328 CS[1664] 9492 420
2291 S[1627] 9048 -325 2329 S[1665] 9504 515
2292 S[1628] 9060 -420 2330 S[1666] 9516 -325
2293 S[1629] 9072 -515 2331_‘ .~ S[1667] 9528 -420
2294 S[1630] 9084 -325 2332 S[1668] 9540 515
2295 S[1631] 9096 -420 2333 S[1669] "985 325
2296 S[1632] 9108 515 2334 S[1670] 9564 420
2297 S[1633] 9120 -325 2335 S[1671) 9576 515
2298 S[1634] 9132 -420 2336 | $[167Z] ‘ 9588 -325
2299 S[1635] 9144 -515 2337 S[1673] 9600 -420
2300 S[1636] 9156 -325." 7 2338 \ S[1674] 9612 -515
2301 S[1637] 9168 -420 2339 32[1675] 9624 -325
2302 S[1638] 9180 £15 2340_| | S[1676] 9636 -420
2303 S[1639] 9192 .326 2341 S[1677] 9648 515
2304 S[1640] 9204 -420 5342 S[1678] 9660 -325
2305 S[1641] 9216 -515 2343 S[1679] 9672 -420
2306 S[1642] 9228 -325 2344 S[1680] 9684 -515
2307 S[1643] 19240 -420 2345 S[1681] 9696 -325
2308 S[1644] - 9252 515, 2346 S[1682] 9708 -420
2309 S[1645]: 9264 -325 2347 S[1683] 9720 -515
2310 - 5[1646] 9276 -420 2348 S[1684] 9732 -325
2311 S[1647] 9288 -515 2349 S[1685] 9744 -420
2312 ‘5[16.48] 9300 -325 2350 S[1686] 9756 -515
2313 S[1649] 9312 -420 2351 S[1687] 9768 -325
2314 S[1650] 9324 -515 2352 S[1688] 9780 -420
2315 S[1651] 9336 -325 2353 S[1689] 9792 -515
2316 S[1652] 9348 -420 2354 S[1690] 9804 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2355 S[1691] 9816 -420 2393 S[1729] 10272 325
2356 S[1692] 9828 -515 2394 S[1730] 10284 -420
2357 S[1693] 9840 -325 2395 S[1731] 10296 -515 J
2358 S[1694] 9852 -420 2396 S[1732] 10308 ;325
2359 S[1695] 9864 515 2397 S[1733] 10320 Llgo0
2360 S[1696] 9876 -325 2398 S[1734] 10332 515
2361 S[1697] 0888 -420 2399 S[1735] 10344 325
2362 S[1698] 9900 -515 2400 S[1736] - i0356 -420
2363 S[1699] 9912 -325 2401 S[1737] 10368 -515
2364 S[1700] 9924 -420 2402 8[173'8_1 B 1'0380 -325
2365 S[1701] 9936 -515 2403 _5[173'9]7 I 10392 -420
2366 S[1702] 9948 -325 2404 C-S[a74q] 10404 515
2367 S[1703] 9960 -420 2405 S[1741] 10416 325
2368 S[1704] 9972 -515 2406 S[1742] 10428 -420
2369 S[1705] 9984 -325 2{107_? .~ S[1743] 10440 -515
2370 S[1706] 9996 -420 2408 S[1744] 10452~ -325
2371 S[1707] 10008 515 2400 S[1745] 110464 -420
2372 S[1708] 10020 -325 2410 S[1746] 10476 515
2373 S[1709] 10032 -420 2411 S[1747) 10488 325
2374 S[1710] 10044 -515 2412 | $[l748j ‘ 10500 -420
2375 S[1711] 10056 -325 2413 S[1749] 10512 -515
2376 S[1712] 10068 -420. 7 2414 ' S[1750] 10524 -325
2377 S[1713] 10080 -515 2415 32[1751] 10536 -420
2378 S[1714] 10092 =325 2416' - S[1752] 10548 -515
2379 S[1715] 10104 =420 2417 : S[1753] 10560 -325
2380 S[1716] 10116 515 2418 S[1754] 10572 -420
2381 S[1717] 10128 -325 2419 S[1755] 10584 -515
2382 S[1718] 10140 -420 2420 S[1756] 10596 -325
2383 S[1719] | 110152 -515 2421 S[1757] 10608 -420
2384 S[1720] 10164 325, 2422 S[1758] 10620 515
2385 S[l721]: 10176 -420 2423 S[1759] 10632 -325
2386 —S[1722] 10188 515 2424 S[1760] 10644 420
2387 S[1723] 10200 -325 2425 S[1761] 10656 -515
2388 ‘5[17.24] 10212 -420 2426 S[1762] 10668 -325
2389 S[1725] 10224 -515 2427 S[1763] 10680 -420
2390 S[1726] 10236 -325 2428 S[1764] 10692 -515
2391 S[1727] 10248 -420 2429 S[1765] 10704 -325
2392 S[1728] 10260 -515 2430 S[1766] 10716 -420
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2431 S[1767] 10728 515 2469 S[1805] 11184 -420
2432 S[1768] 10740 -325 2470 S[1806] 11196 -515
2433 S[1769] 10752 -420 2471 S[1807] 11208 -325 J
2434 S[1770] 10764 -515 2472 S[1808] 11220 ;420
2435 S[1771] 10776 -325 2473 S[1809] 11232 515
2436 S[1772] 10788 -420 2474 S[1810] 11244 325
2437 S[1773] 10800 515 2475 S[1811] 11256 -420
2438 S[1774] 10812 -325 2476 S[1812] - i1268 -515
2439 S[1775] 10824 -420 2477 S[1813] 11280 -325
2440 S[1776] 10836 -515 2478 8[181'_41 B 1'1292 -420
2441 S[1777] 10848 -325 2479 _5[181'5]7 ¥ 11304 -515
2442 S[1778] 10860 -420 2480 CS[1816] 11316 325
2443 S[1779] 10872 515 2481 S[1817] 11328 420
2444 S[1780] 10884 -325 2482 S[1818] 11340 515
2445 S[1781] 10896 -420 2483 [~ S[1819] 11352 325
2446 S[1782] 10908 515 2hga S[1820] 11364~ 420
2447 S[1783] 10920 -325 2485 S[1821] 111876 515
2448 S[1784] 10932 -420 2486 S[1822] 11388 325
2449 S[1785] 10944 515 2487 S[1823) 11400 -420
2450 S[1786] 10956 -325 2488 | $[1824:] ‘ 11412 -515
2451 S[1787] 10968 -420 2489 {1825 11424 -325
2452 S[1788] 10980 -515. 7 2490 \ S[1826] 11436 -420
2453 S[1789] 10992 -325 2491 32[1827] 11448 -515
2454 S[1790] 11004 420 2492' - S[1828] 11460 -325
2455 S[1791] 11016 =515 2493 : S[1829] 11472 -420
2456 S[1792] 11028 (305 2494 S[1830] 11484 515
2457 S[1793] 11040 -420 2495 S[1831] 11496 -325
2458 S[1794] 11052 -515 2496 S[1832] 11508 -420
2459 S[1795] 111064 -325 2497 S[1833] 11520 -515
2460 S[1796] 14076 -420. 2498 S[1834] 11532 -325
2461 S[l797]: 11088 -515 2499 S[1835] 11544 -420
2462 - 5[1798] 11100 -325 2500 S[1836] 11556 -515
2463 S[1799] 11112 -420 2501 S[1837] 11568 -325
2464 -S[1800] 11124 515 2502 S[1838] 11580 420
2465 S[1801] 11136 -325 2503 S[1839] 11592 -515
2466 S[1802] 11148 -420 2504 S[1840] 11604 -325
2467 S[1803] 11160 -515 2505 S[1841] 11616 -420
2468 S[1804] 11172 -325 2506 S[1842] 11628 -515
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2507 S[1843] 11640 -325 2545 S[1881] 12096 515
2508 S[1844] 11652 -420 2546 S[1882] 12108 -325
2509 S[1845] 11664 -515 2547 S[1883] 12120 -420 J
2510 S[1846] 11676 -325 2548 S[1884] 12132 ;515
2511 S[1847] 11688 -420 2549 S[1885] 12144 L35
2512 S[1848] 11700 515 2550 S[1886] 12156 -420
2513 S[1849] 11712 -325 2551 S[1887] 12168 515
2514 S[1850] 11724 -420 2552 S[1888] - i2180 -325
2515 S[1851] 11736 -515 2553 S[1889] 12192 -420
2516 S[1852] 11748 -325 2554 8[18991 B 1'2204 -515
2517 S[1853] 11760 -420 2555 S[1891] )y 12216 -325
2518 S[1854] 11772 515 2556 S[1892] 12228 -420
2519 S[1855] 11784 -325 2557 'S[1893)] 12240 515
2520 S[1856] 11796 -420 2558 S[1894] 12252 -325
2521 S[1857] 11808 -515 2559_4 .~ S[1895] 12264 -420
2522 S[1858] 11820 -325 ’ 256rO S[1896] 12276 -515
2523 S[1859] 11832 -420 2561 S[1897] 12088 325
2524 S[1860] 11844 515 2562 S[1898] 12300 420
2525 S[1861] 11856 -325 2563 S[1899) 12312 515
2526 S[1862] 11868 -420 2564 | é[lQOQ] ‘ 12324 -325
2527 S[1863] 11880 -515 2565 S[1901] 12336 -420
2528 S[1864] 11892 3257 | 2566 S[1902] 12348 515
2529 S[1865] 11904 -420 2567 32[1903] 12360 -325
2530 S[1866] 11916 =515 2568' - S[1904] 12372 -420
2531 S[1867] 11928 =325 2569 : S[1905] 12384 -515
2532 S[1868] 11940 -420 557-0 S[1906] 12396 -325
2533 S[1869] 11952 -515 2571 S[1907] 12408 -420
2534 S[1870] 11964 -325 2572 S[1908] 12420 -515
2535 S[1871] 111976 -420 2573 S[1909] 12432 -325
2536 S[1872] - 14988 515, 2574 S[1910] 12444 -420
2537 S[1873]: 12000 -325 2575 S[1911] 12456 -515
2538 —-S[1874] 12012 -420 2576 S[1912] 12468 -325
2539 S[1875] 12024 -515 2577 S[1913] 12480 -420
2540 -S[1876] 12036 -325 2578 S[1914] 12492 515
2541 S[1877] 12048 -420 2579 S[1915] 12504 -325
2542 S[1878] 12060 -515 2580 S[1916] 12516 -420
2543 S[1879] 12072 -325 2581 S[1917] 12528 -515
2544 S[1880] 12084 -420 2582 S[1918] 12540 -325
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y Pad Name X Y
2583 S[1919] 12552 -420 2621 GHV_R[16] 13008 325
2584 S[1920] 12564 -515 2622 GHV_RJ16] 13020 -420
2585 S[1921] 12576 -325 2623 GHV_R[16] 13032 -515 J
2586 S[1922] 12588 -420 2624 GHV_RJ15] 13044 ;325
2587 VSSA 12600 515 2625 GHV_R[15] 13056 Llgo0
2588 VSSA 12612 -325 2626 GHV_R[15] 13068 515
2589 VSSA 12624 -420 2627 GHV_RJ[14] 13080 -325
2590 VSSA 12636 -515 2628 GHV_R[14] - i3092 -420
2591 VCOM_R 12648 -325 2629 GHV_RJ[14] 13104 -515
2592 VCOM_R 12660 -420 2630 GHV_R'[_:IZS] B 1'3116 -325
2593 VCOM_R 12672 515 2631 GHV_R[13] o 13128 420
2594 VCOM_R 12684 -325 2632 GHV_R[13] 13140 -515
2595 VCOM_R 12696 -420 2633 -.GHV-R[12] 13152 -325
2596 VCOM_R 12708 -515 2634 GHV_RJ[12] 13164 -420
2597 VSSA 12720 -325 2635_? GHV_RJ[12] 131776 -515
2598 VSSA 12732 -420 2636 GHV R[11] | 13188~ -325
2599 VSSA 12744 515 2637 | GHV_R[11] ‘| 13200 -420
2600 VSSA 12756 -325 2638 GHV_R[11}- . 13212 -515
2601 VSSA 12768 -420 2639 GHV_RJ[10Q] - 13224 -325
2602 VSSA 12780 515 2640 GHV_R[10] 13236 -420
2603 VGH 12792 -325 2641 GHV_R[10] 13248 -515
2604 VGH 12804 4207 |, 2642 . |4 GHV_R[9] 13260 -325
2605 VGH 12816 -515 2643 GHV_R[Q] 13272 -420
2606 VGH 12828 =325 2644' A/ GHV_R[9] 13284 -515
2607 VGH 12840 =420 2645 : VGL 13296 -325
2608 VGH 12852 =515 56413 VGL 13308 -420
2609 GHV_R[20] 12864 -325 2647 VGL 13320 -515
2610 GHV_R[20] 12876 -420 2648 VGL 13332 -325
2611 GHV_R[20] 112888 -515 2649 VGL 13344 -420
2612 GHV_R[19] : 12900 -325. 2650 VGL 13356 -515
2613 GHV__R[l?] 12912 -420 2651 GHV_RI[8] 13368 -325
2614 GHV-R[19] 12924 515 2652 GHV_R[8] 13380 420
2615 GHV_R[18] 12936 -325 2653 GHV_RJ[8] 13392 -515
2616 GHV./R[18] 12948 -420 2654 GHV_R[7] 13404 -325
2617 GHV_RJ[18] 12960 -515 2655 GHV_RJ[7] 13416 -420
2618 GHV_R[17] 12972 -325 2656 GHV_RJ[7] 13428 -515
2619 GHV_R[17] 12984 -420 2657 GHV_R][6] 13440 -325
2620 GHV_R[17] 12996 515 2658 GHV_R[6] 13452 420

This information contained herein is the exclusive property of Forcelead and shall not be distributed, 249/ 252

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

Version 0.3



‘ FORCE 8-bit 1922 channel source driver with TCON FL5893
Pad Name X Y
2659 GHV_R[6] 13464 515
2660 GHV_R[5] 13476 -325
2661 GHV_R[5] 13488 -420 3
2662 GHV_R[5] 13500 515
2663 GHV_R[4] 13512 -325 '
2664 GHV_R[4] 13524 -420
2665 GHV_R[4] 13536 515
2666 GHV_R[3] 13548 -325
2667 GHV_R[3] 13560 -420
2668 GHV_R[3] 13572 515 >
2669 GHV_R[2] 13584 -325
2670 GHV_R[2] 13596 -420
2671 GHV_R[2] 13608 515
2672 GHV_R[1] 13620 -325
2673 GHV_R[1] 13632 -420
2674 GHV_R[1] 13644 515
2675 DUMMY 13656 -325 %
2676 DUMMY 13668 -420
2677 DUMMY 13680 -515
2678 Dummy 13825 -480
2679 TEST_VR 13825 -420 )
2680 GPO_R[13] 13825 3600 |,
2681 GPO_R[12] 13825 -300
2682 GPO_R[11] 13825 =240
2683 GPO_R[10] 13825 .180
2684 GPO_R[9] 13825 120
2685 GPO_R[8] 13825 -60
2686 GPO_R[7] 13825 0
2687 GPO_R[6]( 13825 60
2688 GPO-R[5]-. |~ 18825 120..
2689 GPO_RI[4] 13825 180
2690 ‘GRO-R[3] 13825 240
2691 GF’O_:R[Z] 13825 300
2692 GPO’/R[1] 13825 360
A&%TITGF;“ 13822 497
Alanment | 13822 497
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‘ FORCE 8-bit 1922 channel source driver with TCON

FL5893

13. ORDERING INFORMATION

Part.No

Package

Chip Name — Gx

G: means COG
X: means chip thickness
6 = 200um
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‘ FORCE 8-bit 1922 channel source driver with TCON FL5893

14. REVISION HISTORY

Version Date Description
V0.1 2024/02/06 New setup

1. Update 7.1 Power on Sequence at p193-p195.
2. Update 12.1 COG Outline at p214.

1. Update 2. FEATURES at p7.
V0.3 2024/05/07 | 2. Update 9.1 Source Driver and LVDS at p201.
3. Update 12.1 COG Outline at p214.

V0.2 2024/03/06
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