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1.Introduction

The NV3051F-L, a 16,777,216-color System-on-Chip (SoC) RAMless driver LSI
designed for small and medium size TFT LCD display, is capable of supporting up to
800xRGBx2048 pixels in resolution. The 2400-channel source driver can provide true 8-bit
resolution and generate 256 Gamma-corrected values with an internal D/A converter.

The NV3051F-L is able to operate with low 10 interface power supply. Incorporating
with several charge pumps, the NV3051F-L can generate various voltage levels by an on-chip
power management system for gate and source driver.

The built-in timing controller in the NV3051F-L can support several functions to meet a
wide variety of requirements about portable display applications. It provides several system
interfaces, including MIPI/SPI/LVDS, which can be used to configure the system. Furthermore,
it can also achieve high speed display data transmission by using the MIPI video mode.

The NV3051F-L also provides standby mode for power control considerations. For
further power control requirements, the dynamic backlight control function, which is based on
the image content, is also supported.

N\Y, LR TROERAT
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2. Features

© One-chip solution for color amorphous TFT-LCD and IGZO-LCD
© Display Resolution

L[] @ @ L]

800 x RGB x (1280, others), (Source output from S1 to S1200, S1201 to S2400)

768 x RGB x (1280, others), (Source output from S1 to S1152, S1249 to S2400)

750 X RGB x (1334, others), (Source output from S55 to S1152, S1249 to S2400)

750 X RGB x (1334, others), (Source output from S1 to S1152, S1249 to S2346)

750 X RGB x (1334, others), (Source output from S1 to S1125, S1276 to S2400)

720 x RGB x (1280, others), (Source output from S1 to S1080, S1321 to S2400)

640 x RGB x (1280, others), (Source output from S1 to S960, S1441 to S2400)

600 x RGB x (1280,1024, others), (Source output from S1 to S900, S1501 to S2400)
540 x RGB x (1280,960, others), (Source output from S1 to S810, S1591 to S2400)
480 x RGB x (1280,960, others), (Source output from S1 to S720, S1681 to S2400)
480 x RGB x (1280,960, others), (Source output from S961 to S1200, S1201 to S2400)
480 x RGB x (1280,960, others), (Source output from S1 to S900, S1501 to S2040)
400 x RGB x (1280,960, others), (Source output from S1201 to S2400)

400 x RGB x (1280,960, others), (Source output from S1 to S600, S1801 to S2400)
320 x RGB x (1280,960, others), (Source output from S1441 to S2400)

Display Data Memory: None (RAMIess)

System Interfaces

MIPI DSI (2/3/4 data lane): MIP1 DSI (DSI1 v1.01.00, D-PHY v1.00.00 and DCS v1.01).
SPI interface

LVDS interface

Display Features
Outputs 256y-corrected values and using an internal true 8-bit resolution D/A
converter to achieve 16,777,216 colors
Display Modes
Power saving mode (standby)
Low power consumption structure for source driver

On Chip Function

Support DC-VCOM driving scheme
RAMIless driver with MIPI video mode
RAMless driver with LVDS video mode
Built-in internal oscillator and hardware reset

N\Y, LR TRARAT S
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On-chip OTP program voltage generator

Built—in OTP (3 Times) to store ID1~1D3

Built—in OTP (2 Times) to store gamma curve

Built—in OTP (1 Time) to store VGMP, VGMN, VCOM calibration

Built-in 3 power structure modes for application
Source output voltage level VGMP-AGND: 2.64 ~ 5.846V , VGMN-AGND: -2.509 ~ -

5.702V
© Power Supply Range

- External power IC:
1/0O pads supply voltage (I0OVCC): 1.65 ~ 3.6V
Power supply for MIPI regulator circuit (VDDAM): 1.75 ~ 3.6V
Analog power supply voltage (VCI): 2.5 ~ 3.6V

- Three-Power Mode:

I/0O pads supply voltage (I0OVCC): 1.65 ~ 3.6V

Power supply for MIPI regulator circuit (VDDAM): 1.75 ~ 6V
Analog power supply (VSP) : 4.5V to 6V

Analog power supply (VSN) : -4.5V to -6V

Note: 3V<<IOVCC=<3.6V for using LVDS.

N\Y, LR TROARAT o
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3. Block Diagram
3.1 Block Function:
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3.1.1 System interface

The NV3051F-L supports the video data transmitted through the high-speed system
interface, MIPI (Mobile Industry Processor Interface) and LVDS.

3.1.5 Source driver circuit

NV3051F-L consists of a 2400-output source driver circuit (S1 to S1200,5S1201 to S2400)
and several source dummy outputs (SDUM3;SDUMO;S[2401];S[0]).Data transmitted
through MIPI video mode are latched when a single line data has been accumulated. And
then the latched data controls the source driver and generates a drive waveform.

3.1.2 Grayscale voltage generating circuit

NV3051F-L has true 8-bit resolution D/A converter, which generates 256 Gamma-corrected
values and cooperates with OP-AMP structure to enhance display quality.The grayscale
voltage can be adjusted by grayscale data set in the y-correction register.

3.1.3 Timing controller

NV3051F-L has a timing controller, which can generate a timing signal for internal
circuit operation such as gate output timing, image data accessing timing, etc.

3.1.4 Oscillator (OSC)

The NV3051F-L also features an internal oscillator. In standby mode, the oscillator is
halted to reduce power consumption.

3.1.6 Gate driver circuit

NV3051F-L consists of output gate driver control circuit. The gate driver circuit outputs
gate driver signals at either VGH or VGL level.

3.1.7 LCD driving power supply circuit

The LCD driving power supply circuit generates the voltage levels VGH,VGL and
VVCOM for driving an LCD. All this voltages can be adjusted by register setting.

N\Y, LR TR ARAT o
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4. PIN DESCRIPTIONS

4.1 Pin Definition

Signal 1/0

PAD Type
(Voltage Level)

Function

Global Control Signal

RS[1] | Digital Input When rising edge,turn on the chip and enter the display on mode.If no used,let
Digital Input . .
RESX | Global Reset Signal. Active Low.
(lovce-vssl)
Digital Output Tearing effect output pin is used to synchronize MCU frame writing, activated
TE 0] by S/W command. When this pin is not activated (TE function OFF), this pin is
(lovce-vssl)
VSSI level.
TE1 o Digital Output Output pin for scan line signal, activated by S/W command. When this pin is
(lovcce-vssl) not activated, this pin is VSSI level.
Digital Output . .
LEDPWM 0 LCD backlight control PWM output pin.
(lovcce-vssl)
Digital Output . .
PWM_VSN 0] LCD backlight control PWM output pin.
(VSSI-VSN)
LED_ K1~ . . . . .
LEIS K5 0] - LCD backlight control on chip switch drain output.(3V backlight)

N\",
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MIPI Interface

Interface mode select pins.IM [2]: Internal pull low.
Notes:
(1) IM[2:0] pins are used to configure lane sequence and polarity.
(2) The bottom table is an example for MIPI 4 lane setting.
External Pad Set Configuration of MIPI Lane
IM[2] | IM[1] | IM[0] | DOP/N | D1P/N | CLKP/N | D2P/N | D3P/N
IM[2:0] | Digital ~ Input 0 0 o | p3p/N | D2p/N | ckp/N | D1P/N | DOP/N
(IoVCC-VSSI)
0 0 1 D3N/P D2N/P CLKN/P DiIN/P DON/P
0 1 0 DOP/N D1P/N CLKP/N D2P/N D3P/N
0 1 1 DON/P D1IN/P CLKN/P D2N/P D3N/P
1 0 0 D3P/N DOP/N CLKP/N D1P/N D2P/N
1 0 1 D3N/P DON/P CLKN/P DiIN/P D2N/P
1 1 0 D2P/N D1P/N CLKP/N DOP/N D3P/N
1 1 1 D2N/P D1IN/P CLKN/P DON/P D3N/P
Digital Input MIPI DSI Lane number. selection pin.
LANSEL | LANSEL="1", MIPI DSl is 2 Lane mode.
(lovce-vssl) .
LANSEL="0", MIPI DSl is 3 or 4 Lane mode.
CLKP | (M\'\/Allglzir':;gtND) MIPI-DSI clock Lane positive-end input pin.
CLKN | (nglzﬁgtwo) MIPI-DSI clock Lane negative-end input pin.
DOP /o MIPI I/O MIPI-DSI data Lane 0 positive-end input/output pin.
(MV1P2-MGND) Please connected to MGND if not used.
DON /o MIPI I/O MIPI-DSI data Lane 0 negative-end input/output pin.
(MV1P2-MGND) Please connected to MGND if not used.
1P /o MIPI I/O MIPI-DSI data Lane 1 positive-end input/output pin.
(MV1P2-MGND) | Please connected to MGND if not used.
DIN /o MIPI I/O MIPI-DSI data Lane 1 negative-end input/output pin.
(MV1P2-MGND) | Please connected to MGND if not used.
D2p /o MIPI I/O MIPI-DSI data Lane 2 positive-end input/output pin.
(MV1P2-MGND) | Please connected to MGND if not used.
D2N /o MIPI I/O MIPI-DSI data Lane 2 negative-end input/output pin.
(MV1P2-MGND) | Please connected to MGND if not used.
D3P /o MIPI I/O MIPI-DSI data Lane 3 positive-end input/output pin.
(MV1P2-MGND) | Please connected to MGND if not used.
D3N /o MIPI I/O MIPI-DSI data Lane 3 negative-end input/output pin.
(MV1P2-MGND) | Please connected to MGND if not used.

B R TR AR A E] 10
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LVDS Interface

LVDS input
LVDS_CKP/N | LVDS clock Input.
(IOVCC-VSSI)
LVDS input
LVDS_DOP/N~LVDS_D3P/N | LVDS data Input.
(lovee-Vssl)
SPI Interface
Chip select signal for SPI interface operation.
csX | Digital Input ”0” : the NV3051F-L is accessible.
(lovcce-vssl) ”1” : the NV3051F-L is not accessible.
If not used, please fix to the IOVCC or VSSI.
scL | Digital Input SCL: Serial interface Clock Input.
(lovcce-vssl) If not used, please fix to the IOVCC or VSSI.
SDI /o Digital 1/0 SDI: Serial interface DATA Input/Output.
(lovce-vssl) If not used, please fix to the IOVCC or VSSI.
Digital
SDO (0] (;(g;:/ig\t;zz;t Serial interface DATA output. If not used, please let it open.
Source Control Signals
Output source driver signals. The D/A converted 256-gray-scale analog
voltage is output. Source output mapping with different resolution.
Resolution Source channel
800RGB S[2400:1201],5[1200:1]
768RGB S[2400:1249],5[1152:1]
S[2400:1249],5[1152:55]
750RGB S[2346:1249],5[1152:1]
S[2400:1276],5[1125:1]
S[2400:1] o | AnalogOutput 720RGB | S[2400:1321],5[1080:1]
(VSP-VSN)
640RGB S[2400:1441],5[960:1]
600RGB S[2400:1501],5[900:1]
540RGB S[2400:1591],5[810:1]
S[2400:1681];S[720:1]
480RGB
S[2400:1201];5[1200:961]
S[2400:1201]
400RGB
S[2400:18011];S[600:1]
320RGB S[2400:1441]
SDUM([3] Analog Output
0} Source dummy output.
S[2401] (VSP-VSN)

N\%,
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S[0]

SDUM[0]

Analog Output
(VSP-VSN)

Source dummy output.

Panel Control and VCOM Pins

GOUTL . . .
(22:1] (0] Analog Output | Gate control signals for panel in left side of IC.
GOUTR . L .
(22:1] 0] Analog Output | Gate control signals for panel in right side of IC.
VCOM_L 0 DUMMY Pin VCOM DUMMY Pin.
VCOM_R 0] Analog Output | VCOM signal output.
VCOM_DUM 0] DUMMY Pin VCOM DUMMY Pin.
Charge Pump / Boost
VSP | Analog Input Input voltage from the set-up circuit (4.5V to 6V).
VSN | Analog Input Input voltage from the set-up circuit (-4.5V to -6V).
Positive Power Supply for Gate Driver.
VGH O | Analog Quiput | \/Gpi=ox\/SP, 3xV/SP, 4XVSP
Negative Power Supply for Gate Driver.
VGL 0 Analog Output
VGL=2xVSN, 3xVSN, 4xVSN
This pin is used to discharge function.
VGH1 O | Analog Output | Connect to a capacitor between VGH1 and system ground.
If not used, please let this pin short to VGH.
This pin is used to discharge function.
VGH?2 O | Analog Output | Connect to a capacitor between VGH2 and system ground.
If not used, please let this pin short to VGH.
. External discharge for VGH1 voltage.
DCHR1 Resister :
C © esiste Connect to a resister between DCHR1 and system ground.
DCHR? o Resi External discharge for VGH2 voltage.
esister Connect to a resister between DCHR2 and system ground.
EXTP 0} Analog Output | Booster/charge pump power IC output to generate VSP.
EXTN 0} Analog Output | Booster/charge pump power IC output to generate VSN.
Regulator Relative Pins
VGMP 0] Analog Output | Output voltage generated from VSP. It’s used for positive gray scale voltage.
VGMN 0] Analog Output | Output voltage generated from VSN. It’s used for negative gray scale voltage.
VREF (0] Analog Output | Reference Voltage for internal voltage generating circuits.
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Power Supply and Regulator pins

VCI I Power Supply | Power supply for analog circuits. (VCI=2.5V to 6V)
VDDAM I Power Supply | Power Supply for MIPI regulator circuits.(VDDAM=1.75V to 6V)
IOvCC | Power Supply | External Power Supply for IO pads and other logic circuits. (IOVCC=1.65 to 3.6V)
Input power for NV memory programming.
VPP I Power Supply | Input power range: 8.0V ~ 8.5V (Typical=8.25V).
When not under programming, VPP pin can be float or tied to ground.
AGND | Ground Analog Ground for analog circuits.
VSSI | Ground I/0 Ground for I/0 logic circuits.
VSSI_LVDS | Ground I/0 Ground for LVDS logic circuits.
DGND | Ground Digital Ground for digital circuits.
DGND_LVDS | Ground Digital Ground for LVDS circuits.
MGND | Ground MIPI Ground for MIPI circuits.
RGND | Ground Analog Ground for regulators.
CGND1 | Ground Analog Ground for PUMP’s.
DVDD O | Analog Output | Internal Power Supply for Digital Logic Circuits.
DVDD_LVDS O | Analog Output | Internal Power Supply for LVDS Logic Circuits.
MVDD O | Analog Output | Internal Power Supply for MIPI.
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Test/Dummy Signal
TEST EN Digital Input Internal pull low, digital test enable, active high. If not used,
- (lovCC-vssl) please let it open or connect to VSSI.
BIST EN Digital Input Internal pull low, CP test enable, active high. If not used, please
- (lovce-vssl) let it open or connect to VSSI.
CLK SEL Digital Input Test pin, internal pull low. If not used, please let it open or
- (lovce-vssl) connect to VSSI.
EXT_CLK Digital Input Test pin, If not used, please let it open or connect to VSSI
- (IoVCC-Vssl) pin, P P '
Digital Input .
TEST[3:0] Test pins. Please let them float or connect to VSSI.
(lovce-vssl)
Digital Output )
TOUT[3:0] Test output pins. Please let them float.
(lovce-vssl)

DUMMYR1;DUMMYR2

Dummy pins. For bonding resistance measurement.
There are two pads here, propose to connect them separately.

Bottom of the chip. Dummy pins. They are not used, left it

DUMMY -
open.
DUMMY3-
DUMMY30/DUMMY151- fthe chi ) b ot i
DUMMY174/ - Top of the chip. Dummy pins. They are not used, left it open.
DUMMY295- DUMMY322
NC - Not connect.
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4.2. Power Block Diagram

VGH = 2>/SP, 35/SP, 4>/SP (11.0V ~ 18.0V)
VSP = 4.5V ~ 6V e
{l. RS
! | o

VCI = 2.5V ~ 6.0V oY N
1 - e
E \. RS .

10VeC =165V - 36V |. N ~\(GMP= 2.64V ~ 5.846V/(12.5mV/Step)

. u Ay
DVDD = 1.55V : :
<_ I \AVREF =20V

|

VSS = 0V }
: VCOM = 0V ~ -3.375V(12.5mV/step)

= - N
V'\DDAM 175V - 60V : s VGMN = -2.509V ~ - 5.702V/(12.5mV/Step)

4 _MVDD = 155V ! e R
. /
4 VSN =-1/SP(-4.5V ~ -6V) :

\

.
.
\

VGL =2xVSN, 3><VSN, 4%xV/SN (-7V ~ -15.5V)

B R TR AR A E]



NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

4.3. Power Supply Configuration

Two power structures for different applications controlled by BOOSTM[1:0](register
control),like the following table.

BOOSTM1 BOOSTMO Mode
0 1 Mode-8, External VSP and VSN
1 0 Mode-3, Power IC

These pins must connect to VSSI or IOVCC level.
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4.3.1. Mode 3: Power IC mode (Mode-3 BOOSTM=2’b10)
| T | lovcc vcl  VGL

IOVCC
| | c1 c2 D1
—c_ 0 10 T Mode 3 (PWR IC )
lpower Input! = T 7
- - lIoVCC
DVDDX
VCI
—
Note: VDDAM can connect to IOVCC VDDAM MVDD—X
or VCI with an 0 ohm resistor — P
Vel VREFX
— |
c3p T
os X L VGMPX
% VSP l&l— VSP
N
= NV3051F-L
VSN VSN
CG_I_—|ZI— c2p IClZS VGMN X
T—|Z|—CZN =
o [BHCIP EXTP R EXTP veom X
T—IZI— CIN  EXTN—XEXTN
VGH X
VGL X

Fig 4.1

N\, A TR AR



NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

4.3.2. Mode 8: External VSP and VSN (Mode-8 BOOSTM=2’b01)

""""" | lOvVvCC VSP VSN VGL VCI l0ovCC

|
[[e)Velo} :
e, T T T
I VSP ! ICl ICZ IC3
VSN | = = = = VSP VDDAM
- Power Input |
! ! Mode 8(External VSP, VSN)
lovee VoDl
VSP
]
VSN MVDD [—X]
]
VDDAM VReF
VCI
VGMP X
NV3051F-L
VGMN HX]
veom X
VGH X
VGL X
Fig 4.2
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4.4 BOM List

4.4.1. Mode-3: Power IC mode

NV3051F-L BOM Lists for WXGA

No. Signal name Values Max ability Note
1 IOVCC(C1) 1.0uF AV, 1/0 and Digital Power
2 VCI(C2) 2.2uF 6.3V Analog Power
3 C5(C3P/C3N) 1.0uF 6.3V
4 C6(C2P/C2N) 1.0uF 6.3V
5 C7(C1P/C1IN) 1.0uF 6.3V NV7052 related
6 VSN(C3) 2.2uF 6.3V
7 VSP(C4) 2.2uF 6.3V
8 VGL(D1) schottky diode GND-VGL diode

Note: Larger VSP/VSN component values are proposed to get better power efficiency and stability.

4.4.2. Mode-8: External VSP and VSN

NV3051F-L BOM Lists for WXGA (External VSP and VSN)

No. Signal name Values Max ability Note
1 IOVCC(C1) 1.0uF 4V 1/0 and Digital Power
2 VSP(C2) 2.2uF 6.3V Analog Power
3 VSN(C3) 2.2uF 6.3V Analog Power
4 VGL(D1) schottky diode GND-VGL diode

Note: Larger VSP/VSN component values are proposed to get better power efficiency and stability.
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5.INSTRUCTIONS

5.1. Qutline
The NV3051F-L supports high speed serial interface, MIPI to configure the system via accessing
command registers. While accessing the command registers, the information that indicates which register
would be accessed should be sent first. After that, the new value can be updated via system interface. The
MIPI-DSI is compliant with MIPI Alliance Standard for Display Serial Interface (DSI), Version 1.01.00 and
D-PHY Version 1.00.00. Updating command instructions can also be accomplished by using all supporting
system interfaces .

b3 S G =1 /AN

The NV3051F-L has the following major categories of
instructions:
(1). System function instructions (User Command Set).
(2). Customer Command List and Description (Manufacturer Command Set / Command 2).

Since updating these instructions are asynchronous to the internal clock of the NV3051F-L, the
updating procedure will require no waiting cycles. Furthermore, the updating procedure will not interfere
with the processing of the host controller, this makes instructions can be handled smoothly and efficiently.

The following contents of this chapter will describe the supported instructions in detail.

System function commands

After the H/W reset by RESX pin or S/W reset by SWRESET command, each internal register will
return to the default state (Please refer to “RESET TABLE” section). The commands 10h, 11h, 20h, 21h, 22h,
23h, 28h, 29h, 36h will be updated only during V-sync periods while module is in the “Sleep Out” mode to
avoid abnormal visual effects, and will be updated immediately in the “Sleep In” mode. The Read Display
Power Mode (0OAh), Read Display MADCTL (0Bh), Read Display Pixel Format (0Ch), Read Display
Image Mode (0Dh),Read Display Signal Mode (OEh), and Read Display Self Diagnostic Result (OFh) will
be updated immediately in both “Sleep In” and “Sleep Out” mode.

System function command accessing flow is described as the following example.

Example 1: Sleep Out
CMDWR 0x11

Example 2: Display On
CMDWR 0x29

Example 3: TE ON
CMDWR 0x35
DATWR 0x00
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System Function Command List

Page 0 Command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function
0 ™ 1 0 0 0 0 0 0 0 0 00h No operation
NOP 1 1 N rd_00[7:0] ffh -
1 1 N rd_01[7:0] ffh -
0 ™ 1 0 0 | 0 0 | 0 | 0 | 0 1 01lh Software reset
SWRESET
1 1 0 rd_01[7:0] ffh -
0 ™ 1 0 0 | 0 0 | 0 | 1 | 0 0 04h Read display ID
1 1 ™ ID1 30h ID1 read
RDDIDIF
1 1 ™ 1D2 52h ID2 read
1 1 ™ ID3 01h ID3 read
0 D 1 0 0 0 0 1 0 1 0 0Ah read display
power mode
RDDPM - .
1 1 ™ boost idle_mode_ 0 sleep_ normal disp 0 0 08h -
on out _on
read display
0 0 1 0 0 0 0 1 0 1 1 0Bh MADCTL
RDD MADCTL
1 1 ™ 0 0 0 0 bgr 0 ss gs 00h -
0 PN 1 0 0 0 0 1 1 0 0 och read display pixel
RDDCOLMOD format
1 1 T 0 dpi[2:0] 0 0 0 0 70h -
0 0 1 0 0 0 0 1 1 0 1 0bh Read display
image
RDDIM - - -
1 1 PN 0 0 inve | pixel_o | pixel_o acs[2:0] 00h )
r_on n ff
0 0 1 0 0 0 0 1 1 1 0 OEh Read display
RDDSM signal mode
1 1 ™ tear_on tear_mode 0 0 0 0 0 0 00h -
0 N 1 0 0 0 0 1 1 1 1 ofh | Read display self-
RDDSDR diagnostic result
1 1 ™ regld fundt 0 0 0 0 0 esd_chk 00h -
SLPIN 0 ™ 1 0 0 0 1 0 0 0 0 10h Sleep in
SLPOUT 0 ™ 1 0 0 0 1 0 0 0 1 11h Sleep out
normal mode on
NORON 0 ™ 1 0 0 0 1 0 0 1 1 13h and partial mode
off
INVOFF 0 A 1 0 0 1 0 0 0 0 0 20h D'Sp'ayc:?fvers'm
INVON 0 D 1 0 0 1 0 0 0 0 1 21h D'Sp'ay(;:"ers'on
ALLPOFF 0 ™ 1 0 0 1 0 0 0 1 0 22h All Pixel off
ALLPON 0 ™ 1 0 0 1 0 0 0 1 1 23h All Pixel on
DISPOFF 0 ™ 1 0 0 1 0 1 0 0 0 28h Display off

N\%,
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Page 0 Command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function
DISPON 0 0 1 0 0 1 0 1 0 0 1 29h Display on
TEOFF 0 T 1 0 0 1 1 0 1 0 0 3ap | Tearing Effect
Line off
0 2, 1 0 0 1 1 0 1 0 1 asn | Tearing Effect
Line on
TEON
1 0 1 0 0 0 0 0 0 0 tear_ | gon .
mode
0 T 1 0 0 1 1 0 1 1 0 36 | Memorydata
MADCTL access control
1 ™ 1 0 0 0 0 bgr 0 ss gs 00h -
IDMODEOFF 0 2 1 0 0 1 1 1 0 0 0 38h | Idle mode off
Idle mode on
IDMODEON 0 0 1 0 0 1 1 1 0 0 1 39h and other
mode off
0 2, 1 0 1 0 0 0 1 0 0 44h Write tear
WRTESCN scanline
1 ™ 1 te_on_lines[7:0] 00h -
0 T 1 0 1 0 | 0 | 0 1 0 1 45h Read scanline
RDSCNL
1 1 ™ te_on_lines[7:0] 00h -
0 2, 1 0 1 0 0 0 1 1 0 aph | Write Tear Scan
WRTEWIDTH Line Width
1 0 1 te_width[7:0] 00h -
0 N 1 0 1 0 0 0 1 1 1 a7n | ReadTearScan
RDTEWIDTH Line Width
1 1 ™ te_width[7:0] 00h -
0 A 1 0 1 0 1 0 0 0 1 sip | \rite Display
Brightness
WRDISBY 1 /r 1 dbv_ reg[15:8] 00h -
1 ™ 1 dbv__reg(7:0] 00h -
0 0 1 0 1 0 1 0 0 1 0 son | Read Display
RDDISBY Brightness
1 1 0 dbv[7:0] 00h -
0 0 1 0 1 0 1 0 0 1 1 53h Write CTRL
Display
WRCTRLD
1 PN 1 sam_out 0 betr] 0 disp_di | backlight 0 0 0oh )
door3 m _on
0 o 1 0 1 0 1 0 1 0 0 54h Read CTRL
Display Value
RDCTRLD
1 1 A 0 0 betrl o | dispdi | backlight | 0 00h -
m _on
N FAN N
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Page 0 Command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function

0 ™ 1 1 1 0 1 1 0 1 0 DAh read display id 1
RDID1

1 1 ™ idl 30h -

0 ™ 1 1 1 0 1 1 0 1 1 DBh read display id 2
RDID2

1 1 ™ id2 52h -

0 ™ 1 1 1 0 1 1 1 0 0 DCh read display id 3
RDID3

1 1 ™ id3 01h -

0 2 1 1 1 1 1 1 1 1 1 FFh EXTC Command Set

Enable Register

ENEXTC

1 ™ 1 0 0 0 0 0 0 page[1:0] 00h -
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5.2. SYSTEM COMMAND DESCRIPTION

5.2.1. NOP (00h)

OOH NOP (No Operation)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 0 0 0 0 O00H
15tParameter Read rd_00[7:0] ffh
2"Parameter Read rd_01[7:0] ffh
rd_00[7:0]:Support MOTO E4 ID1 read function.
Description rd_01[7:0]:Usually apply to software reset order.After finish to send “FF 98 81 01”,it can be used as MOTE
E4 ID2 read address.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Default Value
Status
rd_00[7:0] | rd_00[7:0]
Default Power On Sequence ffh ffh
S/W Reset ffh ffh
H/W Reset ffh ffh
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5.2.2. Software Reset(01h)

01H SWRESET (Software Reset)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 0 0 0 1 O01H
Parameter Write/Read rd_01[7:0] ffh

Description

rd_01[7:0]:Usually apply to software reset order.After finish to send “FF 98 81 01”,it can be used as MOTE
E4 ID2 read address.

It is necessary to wait 5msec before sending a new command following software reset.The display module
loads all display suppliers’ factory default values to the registers during 5msec.If Software Reset is applied

Restriction | during Sleep Out mode, it will be necessary to wait 120msec before sending Sleep Out command.The

Software Reset command cannot be sent during Sleep Out sequence.
As MOTE E4 ID2 Read restriction, It can be to read after send“FF 98 81 01”.

Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence ffh
Default S/W Reset ffh
H/W Reset ffh
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5.2.3 Read Display ID(04h)

04H RDDIDIF (Read Display ID)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 0 1 0 0 04H
1tparameter Read ID1 30h
2" parameter Read ID2 52h
3"parameter Read ID3 01h

The 1t parameter (ID1): LCD module’s manufacturer ID.
The 2"  parameter (ID2): LCD module/driver version ID.
Description The 3™ parameter (ID3): LCD module/driver ID.

Commands RDID1/2/3(DAh, DBh, DCh) read data correspond to the parameters 1,2,3 of the command

04h,respectively.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
ID1 ID2 ID3
Default Power On Sequence 30h 52h 01h
S/W Reset 30h 52h 01h
H/W Reset 30h 52h 01h
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Flow Chart

Serial I/F Mode

Read 04h
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Read 04h
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5.2.4. Read Display Power Mode(0OAh)

0AH RDDPM (Read Display Power Mode)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 1 0 1 0 0Ah
idle_m
parameter Read boost ode_o 0 sleep_out normal disp_on 0 0 08h
n
boost=0, charge pump booster off mode.
boost=1, charge pump booster on mode.
sleep_out=0,Sleep In Mode.
sleep_out=1,Sleep Out Mode.
normal =0,Display Normal Mode Off.
Description normal =1,Display Normal Mode On.
disp_on=0,Display is Off.
disp_on =1, Display is On.
idle_mode_on=0: idel mode off.
idle_mode_on=1: idel mode on.
This read byte can programmed by OTP Function.
Restriction | -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h08
Default S/W Reset 8’h08
H/W Reset 8’h08
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5.2.5. Read Display MADCTL(0BH)

OBH RDDMADCTL(Read Display MADCTL)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 1 0 1 1 OBH
Parameter Read 0 0 0 0 bgr 0 ss gs 00H
This command indicates the current status of the display:
bgr=0,RGB format.
bgr=1,BGR format.
Description ss=0,Source output Left to Right.
ss=1,Source output Right to Left.
gs=0,Gate output from top to bottom.
gs=1,Gate output from bottom to top.
Restriction -
Status Availability
) Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8'h00
H/W Reset 8’h00
N AN =
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5.2.6. Read Display Pixel Format(0OCH)

b3 S G =1 /AN

OCH RDDCOLMOD (Read Display COLMOD)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 1 1 0 0 OCH
Parameter Read 0 dpi[2:0] 0 0 0 0 70H
This command indicates the current status of the display as described in the table below:
dpi[2:0] Interface Format
1 0 1 16-bit/pixel
Description
1 1 0 18-bit/pixel
1 1 1 24-bit/pixel
Others Reserved
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h70
Default S/W Reset 8'h70
H/W Reset 8’h70
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5.2.7. Read Display Image Mode(ODH)

ODH RDDIM (Read Display Image Mode)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 1 1 0 1 ODH
parameter Read 0 0 inver_on pixel_on pixel_off gcs[2:0] 0O0H
inver_on =0,Inversion is Off.
inver_on =1,Inversion is On.
pixel_on =0,Normal Display.
Description pixel_on =1 White Display.
pixel_off =0,Normal Display.
pixel_off =1,Black Display.
GCS=3'b000,GCO is selected,others are not defined.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8’h00
H/W Reset 8’h00
N AN =
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5.2.8. Read Display Signal Mode(0OEH)

OEH RDDSM (Read Display Signal Mode)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 1 1 1 0 OEh
Parameter Read tear_on tear_mode 0 0 0 0 0 0 00h

This command indicates the current status of the display.

TEON=0,Tearing Effect
TEON=1, Tearing Effect

Line Off.

Line On.

TEAR_MODE=0,The Tearing Effect Output line consists of V-Blanking information only.

L tvdl

)¢ tth N|

Description Vertical
time scale
=AR_MODE=1,The Tearing Effect Output line consists of both V-Blanking and H-Blanking informatic
e tvdl a tvdh
. Al VN L4
Vertical
time scale /
Restriction | -
Status Availability
. Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8’h00
H/W Reset 8’h00
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5.2.9. Read Display Self-Diagnostic Result(OFH)

OFH RDDSDR (Read Display Self-Diagnostic Result)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 0 1 1 1 1 OFH
Parameter Read regld fundt 0 0 0 0 0 esr::ik_c 00h

regld =1,when the OTP and register values are the same.

Description fundt =1,when the chip met User’s functionality requirements.

esd_chk: ESD check result.

Restriction -
Status Availability
Register Normal Mode On,Sleep Out Yes
Availability Sleep Out Yes
Sleep In Yes
Status Default Value

Power On Sequence 8’h00

Default S/W Reset 8'h00

H/W Reset 8’h00
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5.2.10. Sleep In(10h)

10H SLPIN (Sleep In)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 1 0 0 0 0 10H
Parameter - No Parameter -
Descrioti This command cause the NV3051F-L to enter the minimum power consumption mode.
escription
In this mode the NV3051F-L control signals,Internal oscillator and panel scanning are stopped.
This command has no effect when module is already in Sleep In mode. Sleep In Mode can only be left by
Restriction the Sleep Out command. It is necessary to wait 5msec before sending the next command; this is to allow
time for the supply voltages and clock circuits to stabilize. It is necessary to wait 120msec after sending
Sleep Out command(when in Sleep In Mode)before the Sleep In command can be sent.
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Sleep In Mode
Default S/W Reset Sleep In Mode
H/W Reset Sleep In Mode
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5.2.11. Sleep Out(11H)

11H SLPOUT (Sleep Out)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 0 1 0 0 0 1 11H
Parameter - No Parameter -
This command turns off sleep mode.
Description
In this mode ,the NV3051F-L control signals,Internal oscillator and panel scanning are started.
This command has no effect when module is already in Sleep Out mode. Sleep Out mode can be left by
the Sleep In command(10h),S/W reset command (01h) or H/W reset. It is necessary to wait 5msec
before sending next command; this is to allow time for the supply voltages and clock circuits to stabilize.
Restriction The NV3051F-L loads all display supplier’s factory default values to the registers during this 5msec and
there cannot be any abnormal visual effect on the display image if factory default and register values
are same when this load is done and when the NV3051F-L is already Sleep Out mode.During this 5msec,
NV3051F-L is running self-diagnostic functions. It is necessary to wait 120msec after sending the Sleep
In command (when in Sleep Out mode) before the Sleep Out command can be sent.
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Sleep In Mode
Default S/W Reset Sleep In Mode
H/W Reset Sleep In Mode
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5.2.12. Normal Display Mode On(13H)

13H NORON (Normal Display Mode On)

Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default

Command Write 0 0 0 1 0 0 1 1 13H

Parameter - No Parameter -

Description | This command returns the display to Normal Display Mode.

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

Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out ves
Sleep In Yes
Status Default Value
Power On Sequence Normal Display Mode On.
Default S/W Reset Normal Display Mode On.
H/W Reset Normal Display Mode On.
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5.2.13. Display Inversion Off(20H)

20H INVOFF (Display Inversion Off )
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 0 0 0 0 0 20H
Parameter - No Parameter -
This command is used to recover from display inversion on mode.
This command does not change any other status.
Before After
Description
Restriction This command has no effect when module is already in Display Inversion Off mode.
Status Availability
Normal Mode On,Sleep Out Yes
Register
Sleep Out Yes
Availability
Sleep In Yes
Status Default Value
Power On Sequence Display Inversion Off
Default S/W Reset Display Inversion Off
H/W Reset Display Inversion Off
N IAY7AN =
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5.2.14. Display Inversion On(21H)

21H INVON (Display Inversion On )
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 0 0 0 0 1 21H
Parameter - No Parameter -
This command is used to enter into Display Inversion On mode.
This command does not change any other status.
To exit Display Inversion On mode, the Display Inversion Off command(20h)should be written.
Before After
Description
Restriction | This command has no effect when the NV3051F-L is already in Inversion On mode.
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display Inversion Off
Default S/W Reset Display Inversion Off
H/W Reset Display Inversion Off
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5.2.15. All Pixel Off(22H)

22H ALLPOFF (All Pixels Off)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 0 0 0 1 0 22H
Parameter - No Parameter -

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

This command does not change any other status.

Before

After

Description
‘All Pixels On’,'Normal Display Mode On’commands are used to leave this mode.
0:normal display
1:NB screen:nom_black = 0,black display;nom_black = 1,white display
NW screen:nom_black = 0,white display;nom_black = 1,black display
Restriction | This command has no effect when the NV3051F-L is already in All Pixels Off mode.
Status Availability
. Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Off
Default S/W Reset Off
H/W Reset Off

N\%,
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5.2.16. All Pixels On(23H)

23H ALLPON (All Pixels On)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 0 0 0 1 1 23H
Parameter - No Parameter -

This command turns the display panel white in ‘Sleep out ” mode and a status of the ‘Display
On/Off’ register can be ‘on’ or ‘off’.This command does not change any other status.

Before After

Description

‘All Pixels Off’, ‘Normal Display Mode On’commands are used to leave this mode.
0:normal display.
1:NB screen:nom_black = 0,white display;nom_black = 1,black display.

NW screen:nom_black = 0,black display;nom_black = 1,white display.

Restriction | This command has no effect when the NV3051F-L is already in All Pixels On mode.

Status Availability
Normal Mode On,Sleep Out Yes
Register
o Sleep Out Yes
Availability
Sleep In Yes
Status Default Value
Power On Sequence Off
Default S/W Reset Off
H/W Reset Off
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5.2.17. Display Off(28H)

28H DISOFF (Display Off)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 0 1 0 0 0 28H
Parameter - No Parameter -

This command is used to enter into Display Off mode. In this mode, the output data is disabled
and blank page is inserted.

This command makes no change any other status.

There will be no abnormal visible effect on the display.

Before After

Description

Restriction | This command has no effect when module is already in Display Off mode.

Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display off
Default S/W Reset Display off
H/W Reset Display off
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5.2.18. Display On(29H)

29H DISON (Display On)

Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default

Command Write 0 0 1 0 1 0 0 1 29H

Parameter - No Parameter -

This command is used to recover from Display Off mode. Output data is enabled.

This command does not change any other status.

Before After

Description

Restriction | This command has no effect when the NV3051F-L is already in Display on mode.

Status Availability
Register Normal Mode On,Sleep Out Yes
Availability Sleep Out Yes
Sleep In Yes

Status Default Value

Power On Sequence Display off

Default S/W Reset Display off

H/W Reset Display off
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5.2.19. Tearing Effect Line OFF(34H)

34H TEOFF (Tearing Effect Line OFF)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 1 0 1 0 0 34H
Parameter - No Parameter -

Description

This command is used to turn off the Display module’s Tearing Effect output signal(Active
Low) from the TE signal line.

Restriction | This command has no effect when the Tearing Effect output is already off.
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Tearing Effect Line Off
Default S/W Reset Tearing Effect Line Off
H/W Reset Tearing Effect Line Off
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5.2.20. Tearing Effect Line ON(35H)

35H TEON (Tearing Effect Line On)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 1 0 1 0 1 35H
Parameter - No Parameter tear_mode OOH
This command is used to turn on the Tearing Effect output signal from the TE signal line.
tear_mode:describes the mode of the Tearing Effect Output Line.
Description | Tearing Effect Line mode.
0:The Tearing Effect Output line consists of V-Blanking information only.
1:The Tearing Effect Output line consists of both V-Blanking and H-Blanking information.
Restriction | This command has no effect when the Tearing Effect output is already on.
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Tearing Effect Line Off
Default S/W Reset Tearing Effect Line Off
H/W Reset Tearing Effect Line Off
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5.2.21. Display Access Control(36H)

36H MADCTL (Display Access Control)
Write/R
" Z/ “ | b7 D6 Ds | D4 | D3 | D2 | D1 | DO | Default
Command Write 0 0 1 1 0 1 1 0 36H
Parameter Write 0 0 0 0 bgr 0 SS gs 00h
This command defines the panel operation mode.
SYMBOL NAME DESCRIPTION
Color selector switch control.
bgr Pannel RGB-BGR Order. | (0’ =RGB color filter panel, ‘1’ =BGR color filter
panel)
Select the source driver scan direction on the panel
Description . Panel Flip Horizontal, module.’('SS="1" Source Scan sequence from right
to left, ‘0’ = Source Scan sequence from left to
right)
Select the gate driver scan direction on panel
. . module. (GS=“1" Gate Scan sequence from bottom
gs Panel Flip Vertical. —
to top, ‘0’ = Gate Scan sequence from top to
bottom)
Note:gs scan direction depend on panel’s design. Top-Left(0,0) means the physical panel location.
Restriction | -
Status Availability
. Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Defaul p
efault S/W Reset 8’h00
H/W Reset 8’h00
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5.2.22. Idle Mode Off(38H)

38H IDMODEOFF (Idle Mode Off)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 1 1 0 0 0 38H
Parameter - No Parameter -
This command causes the Display module to exit the Idle mode.
Description
In the Idle Mode Off, the display panel can display a maximum of 16.7M colors.
Restriction | This command has no effect when the module is already in the Idle Mode Off.
Status Availability
Normal Mode On,ldle Mode Off,Sleep Out Yes
Register
- Normal Mode On,Idle Mode On,Sleep Out Yes
Availability
Sleep In Yes
Status Default Value
Power On Sequence Idle Mode Off
H/W Reset Idle Mode Off
N AN =
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5.2.23. Idle mode on and other mode off (39H)

39H IDMODEON (Idle mode on and other mode off)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 0 1 1 1 0 0 1 39H
Parameter - No Parameter -

Description | .
P is reduced.

This command is used to enter into the Idle Mode On. In the Idle Mode On, color expression

Restriction | This command has no effect when the module is already in the Idle Mode On.

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

Sleep In Yes

Status Default Value

Power On Sequence Idle Mode Off

H/W Reset Idle Mode Off
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5.2.24. Write Tear Scan Line(44H)

44H WRTESCN (Write Tear Scan Line)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 0 0 1 0 0 44H
Parameter Write te_on_lines[7:0] OOH

Description

This command turns on the display module’s TE signal when the display module reaches line
te_on_lines[7:0].

Restriction | The command takes affect with the end of one frame.

Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out ves
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8’h00
H/W Reset 8’h00
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5.2.25. Read Scan Line(45H)

45H RDSCNL(Read Scan Line)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 0 0 1 0 1 45H
Parameter Read te_on_lines[7:0] 00h
Description This read byte returns the current scan line.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8’h00
H/W Reset 8’h00
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5.2.26. Write Tear Scan Line Width(46H)

46H WRTEWIDTH(Write Tear Scan Line Width)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 0 0 1 1 0 46H
Parameter Write te_width[7:0] OO0H
Description | Set the width of TE scan line.
Restriction | -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8'h00
H/W Reset 8’h00
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5.2.27. Read Tear Scan Line Width(47H)

47H RDTEWIDTH(Read Tear Scan Line Width)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 0 0 1 1 1 47H
Parameter Read te_width[7:0] OO0H
Description Read the width of TE scan line.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register Sleep Out Yes
Availability
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8'h00
H/W Reset 8’h00
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5.2.28. Write Display Brightness Value(51H)

51H WRDISBV(Write Display Brightness Value)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 1 0 0 0 1 51H
1+ Parameter Write dbv_reg[15:8] O0H
2" Parameter Write dbv_reg[7:0] O0H

This command is used to adjust the brightness value of the display.

Description dbv_reg[15:0]:16-bit,for display brightness of manual brightness setting in the NV3051F-L.PWM output
signal sends to LEDPWM pin to control the LED driver IC in order to control display brightness.

Restriction -
Status Availability
Register Normal Mode On,Sleep Out Yes
Availability Sleep Out Yes
Sleep In Yes
Status dbv_reg[15:8] dbv_reg[7:0]
Power On Sequence 8’h00 8’h00
Default S/W Reset 8’h00 8’h00
H/W Reset 8’h00 8’h00
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5.2.29. Read Display Brightness Value(52h)

52H RDDISBV(Read Display Brightness Value)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 1 0 0 1 0 52H
Parameter Read dbv[7:0] OO0H
This command is used to return the brightness value of the display.
dbv[7:0] is reset when display is in Sleep in mode.
dbv[7:0] is ‘O’'when bit bctrl of “Write CTRL Display(53h)“command is “0”.
Description | 4hy[7:0] is manual set brightness specified with “Write CTRL Display(53h)”’command when bctrl
bit is ‘1",
When bit bctrl of “Write CTRL Display(53h)”"command is ‘1’or write SLPIN(10h) command,
dbv[7:0] output is the brightness value specified with “Write Display Brightness(51h)”command.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8'h00
H/W Reset 8’h00
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5.2.30. Write CTRL Display Value(53H)

53H WRCTRLD(Write CTRL Display)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 1 0 0 1 1 53H
sam_o . . .
Parameter Write utdoor 0 bctrl 0 disp_di | backlig 0 0 OO0H
3 m ht_on

This command is used to control display brightness.
sam_outdoor3:SAMSUNG outdoor mode enable switch.“1”=open. “0”=close.

bctrl:Brightness Control Black On/Off. This bit is always used to switch brightness for display.

betrl Description
0 Brightness Control Black Off(dbv[7:0]=00h)
1 Brightness Control Black On(dbv[7:0] is active)

disp_dim:Display Dimming Control. This function is only for manual brightness setting.

disp_dim Description
0 Display Dimming Off.
Description
1 Display Dimming On.
backlight_on:Backlight Control On/Off.
backlight_on Description
0 Backlight Control Off.
1 Backlight Control On.
Dimming function is adapted to the brightness registers for display when bit bctrl is changed at
disp_dim =1,e.g.bctrl:0>10or1 > 0.
When backlight_on bit change from “On” to “Off”,backlight is turned off without gradual dimming,even
if Display Dimming On(disp_dim=1) are selected.
Restriction | -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Sleep Out Yes
Availability P
Sleep In Yes
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Default

Status Default Value
Power On Sequence 8’h00
S/W Reset 8’h00
H/W Reset 8’h00
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5.2.31. Read CTRL Display Value(54H)

54H RDCTRLD(Read CTRL Display Value)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 0 1 0 1 0 1 0 0 54H
Parameter Read 0 0 bctrl 0 disp_di | backlig 0 0 00H
m ht_on

This command is used to read the control status of display brightness.

bctrl: display brightness control.

Description
backlight_on: backlight control.
disp_dim: display dimming control.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
S| Out Yo
Availability cep -
Sleep In Yes
Status Default Value
Power On Sequence 8’h00
Default S/W Reset 8’h00
H/W Reset 8’h00
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5.2.32. Read Display ID1(DAH)

DAH RDID1(Read Display ID1)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 1 1 0 1 1 0 1 0 DAH
Parameter Read id1 30h
This read byte is used to track the LCD module/driver version. It is defined by the display supplier
(with User’s agreement) and changes each time a revision is made to the display, material or
Description construction specifications.
The parameter is LCD module’s manufacturer ID.
The id1 is programmed by OTP function.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out ves
Sleep In Yes
Default Value Default Value
Status
(Before OTP program) (Before OTP program)
Power On Sequence 8’h30 OTP value
Default
H/W Reset 8’h30 OTP value
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5.2.33. Read Display ID2(DBH)

DBH RDID2(Read Display ID2)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 1 1 0 1 1 0 1 1 DBH
Parameter Read id2 52h
This read byte is used to track the LCD module/driver version. It is defined by the display supplier
(with User’s agreement) and changes each time a revision is made to the display, material or
Description construction specifications.
The parameter is LCD module/driver version ID.
The id2 is programmed by OTP function.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register Sleep Out Yes
Availability
Sleep In Yes
Default Value Default Value
Status
(Before OTP program) (Before OTP program)
Default
Power On Sequence 8’h52 OTP value
H/W Reset 8’h52 OTP value
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5.2.34. Read Display ID3(DCH)

DCH RDID3(Read ID3)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 1 1 0 1 1 1 0 0 DCH
Parameter Read id3 01H
This read byte is used to track the LCD module/driver version. It is defined by the display supplier (with
User’s agreement) and changes each time a revision is made to the display, material or construction
Description specifications.
The parameter is LCD module/driver version ID.
The id3 is programmed by OTP function.
Restriction -
Status Availability
Normal Mode On,Sleep Out Yes
Register Sleep Out Yes
Availability
Sleep In Yes
Default Value Default Value
Status
(Before OTP program) (Before OTP program)
Default
Power On Sequence 8'’h01 OTP value
H/W Reset 8’h01 OTP value
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5.2.35. EXTC Command Set enable register (FFH)

FFh ENEXTC (EXTC Command Set Enable Register)
Write/Read D7 D6 D5 D4 D3 D2 D1 DO Default
Command Write 1 1 1 1 1 1 1 1 FFH
Parameter Write 0 0 0 0 0 0 page[1:0] OO0H
Config page.
Write three times. The first time write 30h, the second time write 52h, the last time write page[1:0].
Description page Descriptions
00 select page0
01 select pagel
10 select page2
Restriction | -
Status Availability
. Normal Mode On,Sleep Out Yes
Register
Availability Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 8’h00
S/W Reset 8’h00
H/W Reset 8’h00

N\Y, LR TRERAT @




NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

Customer Command List

Page 1 command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function
0 ™ 1 0 0 1 0 0 0 0 1 21h interface_ctrl
IFCTRL2
1 1 0 0 0 0 pad_sel 1 0 0 04h -
0 ™ 1 0 0 1 0 0 0 0 1 23h interface_ctrl
IFCTRL3 reb ena
1 ™ 1 g b_Ie 0 sync_mode[1:0] vspl hspl dpl epl 02h -
0 ™ 1 0 0 1 1 0 1 1 1 37h vcom_adj
VCOM_ADIJ1
1 ™ 1 vap_adj dch -
0 ™ 1 0 0 1 1 1 0 0 0 38h vcom_adj
VCOM_ADJ2
1 ™ 1 van_adj 57h -
1 ™ 1 0 0 1 1 1 0 0 1 39h vcom_adj
VCOM_ADIJ3
1 ™ 1 vcom_adj 41h
0 ™ 1 0 0 1 1 1 0 1 0 3Ah vcom_adj
VCOM_ADJ4
1 ™ 1 vcom2_adj 20h -
0 0 1 0 1 0 0 1 0 0 0 48h pad_ctrl
PADCTRL1
1 ™ 1 0 0 vco‘m_ 0 sdo_oe ledpw | te_o tel_oe Ofh -
hiz m_oe e
0 ™ 1 1 0 0 0 0 0 0 0 80h pump_ctrl
BOOST_CTRL1
1 ™ 1 0 0 boostm[1:0] 0 0 0 0 10h -
0 ™ 1 1 0 0 0 0 0 0 1 81h pump_ctrl
BOOST_CTRL2
1 0 1 0 0 drvn[1:0] 0 0 drvp[1:0] 11h -
0 1 1 1 0 0 1 0 0 0 0 90h pump_ctrl
EXTPW_CTRL1
1 i 1 1 1 1 0 ext_dm_nor[1:0] ext_dm_pwr[1:0] E5h -
0 1 1 1 0 0 1 0 0 0 1 91h pump_ctrl
EXTPW_CTRL2
1 1 1 0 ext_clkp_nor_width[2:0] 0 ext_clkp_pwr_width[2:0] 44h -
0 1 1 1 0 0 1 0 0 1 0 92h pump_ctrl
EXTPW_CTRL3
1 1 1 0 ext_clkn_nor_width[2:0] 0 ext_clkn_pwr_width[2:0] 44h -
0 ™ 1 1 0 0 1 1 0 0 0 98h pump_ctrl
PUMP_CTRL1 .
1 2 1 vgh_cm vgh_amp | vgh_sy 0 pump_ss_width[1 vgh_sel[1:0] 4ah )
p_en _en nc :0]
0 ™ 1 1 0 0 1 1 0 0 1 99h pump_ctrl
PUMP_CTRL2
1 1 vgh_clk_sel[3:0] vgh_clamp[3:0] 54h -
PUMP_CTRL3 0 ™ 1 1 0 0 1 1 0 1 0 9Ah pump_ctrl
N AN N
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Page 1 command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function
1 T 1 vglcmp | vglamp_ | vel_sy 0 0 0 vgl_sel[1:0] 41h -
_en en nc
0 ™ 1 1 0 0 1 1 0 1 1 9Bh pump_ctrl
PUMP_CTRL4
1 ™ 1 vgl_clk_sel[3:0] vgl_clamp[3:0] 56h -
0 ™ 1 1 1 1 0 0 0 0 0 DOh Ivds_ctrl
LvDS_CTRL1
Ivfi
1 A 1 0 0 0 0 0 Vtm Ivbit | Ivds_en | O6h ;
0 ™ 1 1 1 1 0 0 1 1 1 D7h Ivds_ctrl
LvDS_CTRL8
1 ™ 1 0 pol_swap 0 0 lane_swap(3:0] 00h -
EXTC Command
0 ™ 1 1 1 1 1 1 1 1 1 FFh Set Enable
ENEXTC Register
1 ™ 1 0 0 0 0 0 0 page[1:0] 00h -
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5.3.1. IFCTRL2: 21H

b3 S G =1 /AN

Address IFCTRL2
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
21H 0 0 0 0 pad_sel 1 0 0 04H

pad_sel: 0:SPIsend “1129” to make the chip enter display on mode,1:pad(RS1) rising edge to make the chip

enter display on mode.
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5.3.2. IFCTRL3: 23H

Address IFCTRL3
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
23H 0 0 sync_mode[1:0] vspl hspl dpl epl 02H
sync_mode[1:0]: It is used to configure Mode
sync_mode[1:0] Mode
0 0 Sync+DE
0 1 Sync
1 0 DE
1 1 Sync+DE

vspl: It is used to select the polarity of vs signal for LVDS interface
0: active-low
1: active-high

hspl: It is used to select the polarity of hs signal for LVDS interface
0: active-low
1: active-high

dpl: It is used to select the polarity of pclk signal for LVDS interface
0: rising edge
1: falling edge

epl: It is used to select the polarity of de signal for LVDS interface
0: high enable

1: low enable
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5.3.3. vcom_adj:37H~3AH

Address vcom_ad;j
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
37h vap_adj dcH
38h van_adj 57H
39h vcom_adj 41H
3Ah vcom?2_adj 20H
vap_adj: Set the output voltage for VGMP.
vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] VGMP
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
10H 2.842 20H 3.043 30H 3.244 40H 3.445
11H 2.854 21H 3.055 31H 3.257 41H 3.458
12H 2.867 22H 3.068 32H 3.269 42H 3.47
13H 2.879 23H 3.08 33H 3.282 43H 3.483
14H 2.892 24H 3.093 34H 3.294 44H 3.495
15H 2.904 25H 3.106 35H 3.307 45H 3.508
16H 2.917 26H 3.118 36H 3.319 46H 3.521
17H 2.93 27H 3.131 37H 3.332 47H 3.533
18H 2.942 28H 3.143 38H 3.345 48H 3.546
19H 2.955 29H 3.156 39H 3.357 49H 3.558
1AH 2.967 2AH 3.168 3AH 3.37 4AH 3.571
1BH 2.98 2BH 3.181 3BH 3.382 4BH 3.584
1CH 2.992 2CH 3.194 3CH 3.395 4CH 3.596
1DH 3.005 2DH 3.206 3DH 3.407 4DH 3.609
Description 1EH 3.018 2EH 3.219 3EH 3.42 4EH 3.621
1FH 3.03 2FH 3.231 3FH 3.433 4FH 3.634
vap_adj[7:0] VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] VGMP
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
50H 3.646 60H 3.848 70H 4.049 80H 4251
51H 3.659 61H 3.86 71H 4.062 81H 4.264
52H 3.672 62H 3.873 72H 4.075 82H 4.277
53H 3.684 63H 3.886 73H 4.087 83H 4.289
54H 3.697 64H 3.898 74H 4.1 84H 4.302
55H 3.709 65H 3.911 75H 4,112 85H 4314
56H 3.722 66H 3.923 76H 4,125 86H 4.327
57H 3.735 67H 3.936 77H 4,138 87H 4.34
58H 3.747 68H 3.949 78H 4.15 88H 4.352
59H 3.76 69H 3.961 79H 4.163 89H 4.365
5AH 3.772 6AH 3.974 7AH 4.176 8AH 4.378
5BH 3.785 6BH 3.986 7BH 4,188 8BH 4.39
5CH 3.797 6CH 3.999 7CH 4.201 8CH 4.403
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N\%,

5DH 3.81 6DH 4.012 7DH 4213 8DH 4.416
5EH 3.823 6EH 4.024 7EH 4.226 8EH 4.428
5FH 3.835 6FH 4.037 7FH 4.239 8FH 4.441
vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] VGMP
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
90H 4.454 AOH 4.655 BOH 4.856 COH 5.057
91H 4.466 AlH 4.668 B1H 4.868 C1H 5.069
92H 4.479 A2H 4.68 B2H 4.881 C2H 5.082
93H 4.492 A3H 4.693 B3H 4.894 C3H 5.094
94H 4.504 A4H 4.705 B4H 4.906 C4H 5.107
95H 4.517 ASH 4.718 B5H 4.919 C5H 5.119
96H 4.529 A6H 4.73 B6H 4.931 C6H 5.132
97H 4.542 A7H 4.743 B7H 4.944 C7H 5.144
98H 4.555 A8H 4.756 B8H 4.956 C8H 5.157
99H 4.567 A9H 4.768 B9H 4.969 C9H 5.169
9AH 4.58 AAH 4,781 BAH 4,981 CAH 5.182
9BH 4.592 ABH 4.793 BBH 4.994 CBH 5.195
9CH 4.605 ACH 4.806 BCH 5.006 CCH 5.207
9DH 4.618 ADH 4.818 BDH 5.019 CDH 5.22
9EH 4.63 AEH 4.831 BEH 5.031 CEH 5.232
9FH 4.643 AFH 4.843 BFH 5.044 CFH 5.245
vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP | vap_adj[7:0] | VGMP
(Hex) (V) (Hex) (V) (Hex) (V)
DOH 5.257 EOH 5.458 FOH 5.659
D1H 5.27 E1H 5.471
D2H 5.282 E2H 5.483
D3H 5.295 E3H 5.496
D4H 5.307 E4H 5.508
D5H 5.32 ESH 5.521
D6H 5.333 E6H 5.533
D7H 5.345 E7H 5.546
D8H 5.358 E8H 5.558
D9H 5.37 E9H 5.571
DAH 5.383 EAH 5.583
DBH 5.395 EBH 5.596
DCH 5.408 ECH 5.609
DDH 5.42 EDH 5.621
DEH 5.433 EEH 5.634
DFH 5.445 EFH 5.646
van_adj: Set the output voltage for VGMN.
van_adj[7:0] VGMN van_adj[7:0] | VGMN | van_adj[7:0] | VGMN | van_adj[7:0] | VGMN
(Hex) (v) (Hex) (v) (Hex) (v) (Hex) (v)
10H -2.709 20H -2.91 30H -3.11 40H -3.31
11H -2.722 21H -2.922 31H -3.122 41H -3.323
12H -2.734 22H -2.935 32H -3.135 42H -3.335
13H -2.747 23H -2.947 33H -3.147 43H -3.348
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14H -2.759 24H -2.96 34H -3.16 44H -3.36
15H -2.772 25H -2.972 35H -3.173 45H -3.373
16H -2.784 26H -2.985 36H -3.185 46H -3.385
17H -2.797 27H -2.997 37H -3.198 47H -3.398
18H -2.81 28H -3.01 38H -3.21 48H -3.41
19H -2.822 29H -3.022 39H -3.223 49H -3.423
1AH -2.835 2AH -3.035 3AH -3.235 4AH -3.435
1BH -2.847 2BH -3.047 3BH -3.248 4BH -3.448
1CH -2.86 2CH -3.06 3CH -3.26 4CH -3.461
1DH -2.872 2DH -3.072 3DH -3.273 4DH -3.473
1EH -2.885 2EH -3.085 3EH -3.285 4EH -3.486
1FH -2.897 2FH -3.097 3FH -3.298 4FH -3.498
. . . van_adj[7:0
van_adj[7:0] VGMN | van_adj[7:0] | VGMN | van_adj[7:0] | VGMN ] VGMN
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
50H -3.511 60H -3.711 70H -3.911 80H -4.112
51H -3.523 61H -3.724 71H -3.924 81H -4.124
52H -3.536 62H -3.736 72H -3.936 82H -4.137
53H -3.548 63H -3.749 73H -3.949 83H -4.149
54H -3.561 64H -3.761 74H -3.962 84H -4.162
55H -3.573 65H -3.774 75H -3.974 85H -4.174
56H -3.586 66H -3.786 76H -3.987 86H -4.187
57H -3.598 67H -3.799 77H -3.999 87H -4.2
58H -3.611 68H -3.811 78H -4.012 88H -4.212
59H -3.623 69H -3.824 79H -4.024 89H -4.225
5AH -3.636 6AH -3.836 7AH -4.037 8AH -4.237
5BH -3.648 6BH -3.849 7BH -4.049 8BH -4.25
5CH -3.661 6CH -3.861 7CH -4.062 8CH -4.262
5DH -3.673 6DH -3.874 7DH -4.074 8DH -4.275
S5EH -3.686 6EH -3.886 7EH -4.087 8EH -4.287
SFH -3.698 6FH -3.899 7FH -4.099 8FH -4.3
van_adj[7:0] VGMN van_adj[7:0] | VGMN | van_adj[7:0] | VGMN | van_adj[7:0] | VGMN
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
90H -4.312 AOH -4.513 BOH -4.713 COH -4.913
91H -4.325 AlH -4.525 B1H -4.726 C1H -4.926
92H -4.337 A2H -4.538 B2H -4.738 C2H -4.939
93H -4.35 A3H -4.55 B3H -4.751 C3H -4.951
94H -4.362 A4H -4.563 B4H -4.763 C4H -4.964
95H -4.375 ASH -4.575 B5H -4.776 C5H -4.976
96H -4.387 A6H -4.588 B6H -4.788 C6H -4.989
97H -4.4 A7H -4.6 B7H -4.801 C7H -5.001
98H -4.412 A8H -4.613 B8H -4.813 C8H -5.014
99H -4.425 A9H -4.625 B9H -4.826 Co9H -5.026
9AH -4.438 AAH -4.638 BAH -4.838 CAH -5.039
9BH -4.45 ABH -4.65 BBH -4.851 CBH -5.051
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9CH -4.463 ACH -4.663 BCH -4.863 CCH -5.064
9DH -4.475 ADH -4.676 BDH -4.876 CDH -5.076
9EH -4.488 AEH -4.688 BEH -4.888 CEH -5.089
9FH -4.5 AFH -4.701 BFH -4.901 CFH -5.101
van_adj[7:0] | VGMN | van_adj[7:0] | VGMN | van_adj[7:0] | VGMN
(Hex) (V) (Hex) (V) (Hex) (V)
DOH -5.114 EOH -5.314 FOH -5.515
D1H -5.126 E1H -5.327
D2H -5.139 E2H -5.339
D3H -5.151 E3H -5.352
D4H -5.164 E4H -5.364
D5H -5.177 ESH -5.377
D6H -5.189 E6H -5.389
D7H -5.202 E7H -5.402
D8H -5.214 E8H -5.414
D9H -5.227 ESH -5.427
DAH -5.239 EAH -5.44
DBH -5.252 EBH -5.452
DCH -5.264 ECH -5.465
DDH -5.277 EDH -5.477
DEH -5.289 EEH -5.49
DFH -5.302 EFH -5.502
vcom_adj: Set the output voltage for VCOM.
vcom_adj[7:0] | VCOM | vcom_adj[7:0] | VCOM vcom_adj[7:0] | VCOM | vcom_adj[7:0] | VCOM
(Hex) (V) (Hex) v) (Hex) v) (Hex) (v)
10H -0.3875 20H -0.5875 30H -0.7875 40H -0.9875
11H -0.4000 21H -0.6000 31H -0.8000 41H -1.0000
12H -0.4125 22H -0.6125 32H -0.8125 42H -1.0125
13H -0.4250 23H -0.6250 33H -0.8250 43H -1.0250
14H -0.4375 24H -0.6375 34H -0.8375 44H -1.0375
15H -0.4500 25H -0.6500 35H -0.8500 45H -1.0500
16H -0.4625 26H -0.6625 36H -0.8625 46H -1.0625
17H -0.4750 27H -0.6750 37H -0.8750 47H -1.0750
18H -0.4875 28H -0.6875 38H -0.8875 48H -1.0875
19H -0.5000 29H -0.7000 39H -0.9000 49H -1.1000
1AH -0.5125 2AH -0.7125 3AH -0.9125 4AH -1.1125
1BH -0.5250 2BH -0.7250 3BH -0.9250 4BH -1.1250
1CH -0.5375 2CH -0.7375 3CH -0.9375 4CH -1.1375
1DH -0.5500 2DH -0.7500 3DH -0.9500 4DH -1.1500
1EH -0.5625 2EH -0.7625 3EH -0.9625 4EH -1.1625
1FH -0.5750 2FH -0.7750 3FH -0.9750 4FH -1.1750
vcom_adj[7:0] | VCOM | vcom_adj[7:0] VCOM vcom_adj[7:0] VCOM | vcom_adj[7:0] VCOM
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
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50H -1.1875 60H -1.3875 70H -1.5875 80H -1.7875
51H -1.2000 61H -1.4000 71H -1.6000 81H -1.8000
52H -1.2125 62H -1.4125 72H -1.6125 82H -1.8125
53H -1.2250 63H -1.4250 73H -1.6250 83H -1.8250
54H -1.2375 64H -1.4375 74H -1.6375 84H -1.8375
55H -1.2500 65H -1.4500 75H -1.6500 85H -1.8500
56H -1.2625 66H -1.4625 76H -1.6625 86H -1.8625
57H -1.2750 67H -1.4750 77H -1.6750 87H -1.8750
58H -1.2875 68H -1.4875 78H -1.6875 88H -1.8875
59H -1.3000 69H -1.5000 79H -1.7000 89H -1.9000
S5AH -1.3125 6AH -1.5125 7AH -1.7125 8AH -1.9125
5BH -1.3250 6BH -1.5250 7BH -1.7250 8BH -1.9250
5CH -1.3375 6CH -1.5375 7CH -1.7375 8CH -1.9375
5DH -1.3500 6DH -1.5500 7DH -1.7500 8DH -1.9500
5EH -1.3625 6EH -1.5625 7EH -1.7625 8EH -1.9625
5FH -1.3750 6FH -1.5750 7FH -1.7750 8FH -1.9750
vcom_adj[7:0] | VCOM | vcom_adj[7:0] | VCOM vcom_adj[7:0] VCOM | vcom_adj[7:0] | VCOM
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)
90H -1.9875 AOH -2.1875 BOH -2.3875 COH -2.5875
91H -2.0000 AlH -2.2000 B1H -2.4000 C1H -2.6000
92H -2.0125 A2H -2.2125 B2H -2.4125 C2H -2.6125
93H -2.0250 A3H -2.2250 B3H -2.4250 C3H -2.6250
94H -2.0375 A4H -2.2375 B4H -2.4375 C4H -2.6375
95H -2.0500 A5H -2.2500 B5H -2.4500 C5H -2.6500
96H -2.0625 A6H -2.2625 B6H -2.4625 C6H -2.6625
97H -2.0750 A7H -2.2750 B7H -2.4750 C7H -2.6750
98H -2.0875 A8H -2.2875 B8H -2.4875 C8H -2.6875
99H -2.1000 A9H -2.3000 B9H -2.5000 C9H -2.7000
9AH -2.1125 AAH -2.3125 BAH -2.5125 CAH -2.7125
9BH -2.1250 ABH -2.3250 BBH -2.5250 CBH -2.7250
9CH -2.1375 ACH -2.3375 BCH -2.5375 CCH -2.7375
9DH -2.1500 ADH -2.3500 BDH -2.5500 CDH -2.7500
9EH -2.1625 AEH -2.3625 BEH -2.5625 CEH -2.7625
9FH -2.1750 AFH -2.3750 BFH -2.5750 CFH -2.7750
vcom_adj[7:0] | VCOM | vcom_adj[7:0] | VCOM | vcom_adj[7:0] | VCOM

(Hex) %) (Hex) (V) (Hex) (V)

DOH -2.7875 EOH -2.9875 FOH -3.1875

D1H -2.8000 E1H -3.0000

D2H -2.8125 E2H -3.0125

D3H -2.8250 E3H -3.0250

D4H -2.8375 E4H -3.0375

D5H -2.8500 ES5H -3.0500

D6H -2.8625 E6H -3.0625

D7H -2.8750 E7H -3.0750

D8H -2.8875 ESH -3.0875

D9H -2.9000 E9H -3.1000
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DAH -2.9125 EAH -3.1125
DBH -2.9250 EBH -3.1250
DCH -2.9375 ECH -3.1375
DDH -2.9500 EDH -3.1500
DEH -2.9625 EEH -3.1625
DFH -2.9750 EFH -3.1750

vcom2_adj: Set the output voltage for VCOM when power down.

Note: 00h~0Fh and F1h~FFh of vap[7:0]. van[7:0] and vcom_adj[7:0] are not allowed to be configured

5.3.4. PADCTRL1: 48H

Address PADCTRL1
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
48H 0 0 vcom_hiz 0 sdo_oe |:1d F(;V;/ te_oe tel_oe OfH

vcom_hiz: Set VCOM Hi-Z state when disable.H: enable;L: disable.
sdo_oe: sdo output enable.0: Hi-Z;1:output.

tel_oe: tel pad outout enable.O: Hi-Z;1: output.

te_oe: te pad outout enable.O:Hi-Z;1: output.

ledpwm_oe: ledpwm pad outout enable.0: Hi-Z;1:output.

5.3.5. BOOST_CTRL1~2 : 80h~81h

Address BOOST_CTRL1~2
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
80h 0 0 boostm[1:0] 0 0 0 0 10H
81h 0 0 drvn[1:0] 0 0 drvp[1:0] 11H
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Description

boostm[1:0]: It is used to select power mode.

BOOSTM[1] BOOSTM[0] Mode
0 1 Mode-8, External VSP and VSN
1 0 Mode-3, Power IC

drvn[1:0] : Driving capacity of DC2DCN driver.

drvp[1:0]: Driving capaci

DRVN[1:0] Driving Capability of DC2DCN Driver
00 Level 1 (weak)
01 Level 2 (default)
10 Level 3
11 Level 4 (strong)

ty of D2DCP driver.

DRVP[1:0] Driving Capability of DC2DCP Driver
00 Level 1 (weak)
01 Level 2 (default)
10 Level 3
11 Level 4 (strong)

5.3.6. EXTPW_CTRL1~3:90H~92H

Address EXTPW_CTRL1~3
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
90H 1 1 1 0 ext_dm_nor[1:0] ext_dm_pwr([1:0] e5H
91H 0 ext_clkp_nor_width[2:0] 0 ext_clkp_pwr_width[2:0] 44H
92H 0 ext_clkn_nor_width[2:0] 0 ext_clkn_pwr_width[2:0] 44H
ext_dm_nor[1:0]: External power IC mode Pump ratio setting at normal display.
ext_dm_nor[1:0] VSP pump ratio
00 1.5xVClI
01 2.0xVCl
10 3.0 xvCl
Description 11 3.0 xvcl
ext_dm_pwr[1:0]: External power IC mode Pump ratio setting at power on region.
ext_dm_pwr[1:0] VSP pump ratio
00 1.5xVClI
01 2.0xVCl
10 3.0 xvCl
N AN =
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11

3.0xVvCl

ext_clkp_nor_width[2:0]: External Power IC clkp ratio setting when normal display.

ext_clkp_nor_width[2:0]

CLK Frequency

ext_clkp_nor_width[2:0]

CLK Frequency

000 1/16 times 100 1 times
001 1/8 times 101 2 times
010 1/4 times 110 4 times
011 1/2 times 111 8 times

ext_clkp_pwr_width[2:0]: Exter

nal Power IC clkp ra

tio setting when power on region.

ext_clkp_pwr_width[2:0]

CLK Frequency

ext_clkp_pwr_width[2:0]

CLK Frequency

000 1/16 times 100 1 times
001 1/8 times 101 2 times
010 1/4 times 110 4 times
011 1/2 times 111 8 times
ext_clkn_nor_width[2:0]: External Power IC clkn ratio setting when normal display.
ext_clkn_nor_width[2:0] CLK Frequency ext_clkn_nor_width[2:0] CLK Frequency
000 1/16 times 100 1 times
001 1/8 times 101 2 times
010 1/4 times 110 4 times
011 1/2 times 111 8 times

ext_clkn_pwr_width[2:0]: Exter

nal Power IC clkn ra

tio setting when power on region.

ext_clkn_pwr_width[2:0]

CLK Frequency

ext_clkn_pwr_width[2:0]

CLK Frequency

000 1/16 times 100 1 times
001 1/8 times 101 2 times
010 1/4 times 110 4 times
011 1/2 times 111 8 times
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5.3.7. PUMP_CTRL1~4:98H~9BH

Address PUMP_CTRL1~4
Parameter D7 D6 D5 D4 D3 D2 DI | DO | Default
Address
98H vgh_cmp_en vgh_amp_en vgh_sync 0 pump_ss_width[1:0] vgh_sel[1:0] 4aH
99H vgh_clk_sel[3:0] vgh_clamp[3:0] 54H
9AH vgl_cmp_en vgl_amp_en vgl_sync 0 0 0 vgl_sel[1:0] 41H
9BH vgl_clk_sel[3:0] vgl_clamp(3:0] 56H
vgh_cmp_en: VGH pump output clamp using digital mode.
vgh_cmp_en VGH clamp digital mode
0 Disable
1 Enable
vgh_amp_en:VGH pump output clamp using linear mode.
vgh_amp_en VGH clamp linear mode
0 Disable
1 Enable
Note: when vgh_amp_en and vgh_cmp_en are both 1, the VGH pump output clamp will use linear mode as
the ouput clamp working mode.
vgh_sync: VGH pump output clamp synchronizes with clock when using digital mode.
Description vgh_sync VGH clamp synchronize function
0 Disable
1 Enable

pump_ss_width[1:0]: Set the soft start time for HV pumps. The longer soft start time, the smaller peak
current when pumps pump up, but the longer time to pump to the work voltage. Adjust the soft start time
take into account the trade-off between the peak current when pump and pump time.

pump_ss_width[1:0] Multiple of soft start time to refresh one line time
00 128 lines
01 256 lines
10 512 lines
11 1024 lines

vgh_sel[1:0]: set the factor used in the set-up circuits for VGH.
Select the optimal step-up factor for the operating voltage. To reduce power consumption, set a smaller
factor.

N\",
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vgh_sel[1:0] VGH OUTPUT
00 2xVSP
01 3xVSP
10 4xVSP
11 reserved
Note: When vpp_src_selr=1, then the factor will change as follows.
vgh_sel[1:0] VGH OUTPUT
00 2xVSP
01 3xVSP
10 2xVSP
11 3xVSP
vgh_clk_sel[3:0]: Set the VGH pump’s working frequency which is the ratio of the main clock.
vgh_clk_sel[3:0] VGH pump frequency
0 0 0 0 1/2 times
0 0 0 1 1/4 times
0 0 1 0 1/6 times
0 0 1 1 1/8 times
0 1 0 0 1/10 times
0 1 0 1 1/12 times
0 1 1 0 1/14 times
0 1 1 1 1/16 times
1 0 0 0 1/18 times
1 0 0 1 1/20 times
1 0 1 0 1/22 times
1 0 1 1 1/24 times
1 1 0 0 1/26 times
1 1 0 1 1/28 times
1 1 1 0 1/30 times
1 1 1 1 1/32 times
vgh_clamp[3:0]: Set the VGH pump’s clamp level.
vgh_clamp[3:0] VGH clamp level(V)
0 0 0 0 11.0
0 0 0 1 12.0
0 0 1 0 13.0
0 0 1 1 14.0
0 1 0 0 15.0
0 1 0 1 15.5
0 1 1 0 16.0
0 1 1 1 16.5
1 0 0 0 17.0
1 0 0 1 17.5
1 0 1 0 18.0
1 0 1 1 reserved
1 1 0 0 reserved
1 1 0 1 reserved
1 1 1 0 reserved
1 1 1 1 reserved

Note: When vpp_src_selr=1, then the factor will change as follows.
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vgh_clamp_sel[3:0] VGH clamp level(V)

0

0 7.5

8.0

8.5

9.0

9.5

10.0

RRr[RPIO|O|OC

O(rRr|O|Rr|O|R|O

10.5

X [ X | X [ X | X [X |X|X

1

1 11.0

vgl_cmp_en: VGL pump output clamp using

0
1
1
0
0
1
1
di

gital mode.

vgl_cmp_en

VGL clamp digital mode

0

Disable

1

Enable

vgl_amp_en: VGL pump output clamp using

linear mode.

vgl_amp_en VGL clamp linear mode
0 Disable
1 Enable

ouput clamp working mode.

vgl_sync: VGL pump output clamp synchron

Note: when vgl_amp_en and vgl_cmp_en are both 1, the VGL pump output clamp will use linear mode as the

izes with clock when using digital mode.

vgl_sync VGL clamp synchronize function
0 Disable
1 Enable

vgl_sel[1:0]: set the factor used in the set-up circuits for VGL.
Select the optimal step-up factor for the operating voltage. To reduce power consumption, set a smaller

factor.
vgl_sel[1:0] VGL OUTPUT
00 2xVSN
01 3xVSN
10 4xVSN
11 4xVSN
vgl_clk_sel[3:0]: Set the VGL pump’s working frequency which is the ratio of main clock.
vgl_clk_sel[3:0] VGL pump frequency
0 0 0 0 1/2 times
0 0 0 1 1/4 times
0 0 1 0 1/6 times
0 0 1 1 1/8 times
0 1 0 0 1/10 times
0 1 0 1 1/12 times
0 1 1 0 1/14 times
0 1 1 1 1/16 times
1 0 0 0 1/18 times
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vgl_clamp[3:0]: Set the V

1 0 0 1 1/20 times
1 0 1 0 1/22 times
1 0 1 1 1/24 times
1 1 0 0 1/26 times
1 1 0 1 1/28 times
1 1 1 0 1/30 times
1 1 1 1 1/32 times
GL pump’s clamp level.
vgl_clamp[3:0] VGL clamp level(V)
0 0 0 0 -7.0
0 0 0 1 -7.5
0 0 1 0 -8.0
0 0 1 1 -8.5
0 1 0 0 -9.0
0 1 0 1 -9.5
0 1 1 0 -10.0
0 1 1 1 -11.0
1 0 0 0 -11.5
1 0 0 1 -12.0
1 0 1 0 -12.5
1 0 1 1 -13.0
1 1 0 0 -14.0
1 1 0 1 -14.5
1 1 1 0 -15.0
1 1 1 1 -15.5
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5.3.8.LVDS_CTRLO,LVDS_CTRL8:D0OH,D7H

Address LVDS_CTRLO,LVDS_CTRL8
Parameter Address D7 D6 D5 D4 D3 D2 D1 DO Default
DOH 0 0 0 0 0 Ivfmt Ivbit Ivds_en 06H
pol_
D7H 0 0 0 lane_swap|[3:0] O00H
swap
Ivfmt: L:JDEA format H:VESA format.
Lvbit: L:6bit,H:8bit.
Ivds_en: L:lvds interface disable,H:lvds interface enable.
pol_swap:polarity selection.(default:1)
LVDS Lane Mapping
pol_swap | LVDS_ | LVDS_ | LVDS_ | LVDS_ | LVDS_
DOP/N D1P/N CLKP/N D2P/N D3P/N
0 LvDS_ | LvDS_ | LvDS_ | LvDS_ | LvDS_
DON/P DIN/P CLKN/P D2N/P D3N/P
1 LVDS_ LVDS_ LVDS_ LVDS_ LVDS_
DOP/N D1P/N CLKP/N D2P/N D3P/N
Description lane swap[3:0]:lane swap selection.(default:0010)
lane_swap[3:0 LVDS DO | LVDS D1 | LVDS CLK | LVDS D2 | LVDS D3
0 0 0 0 D3 D2 CLK D1 DO
0 0 0 1 D3 CLK D2 D1 DO
0 0 1 0 DO D1 CLK D2 D3
0 0 1 1 DO D1 D2 CLK D3
0 1 0 0 CLK DO D1 D2 D3
0 1 0 1 CLK D3 D2 D1 DO
0 1 1 0 D3 D2 D1 DO CLK
0 1 1 1 DO D1 D2 D3 CLK
1 0 0 0 D3 DO CLK D1 D2
1 0 0 1 D2 D1 CLK DO D3
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5.3.9. ENEXTC:FFH

FFh ENEXTC
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Address
Command 1 1 1 1 1 1 1 1 FFH
Parameter 0 0 0 0 0 0 page[1:0] O00H
Config page.
Write three times. The first time write 30h, the second time write 52h, the last time write
page[1:0]
Description page Descriptions
00 select page0
01 select pagel
10 select page2
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Page2 command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function

0 ™ 1 1 0 1 1 0 0 0 0 BOh gam_config
PGAMVRO

1 T 1 0 0 vrp0[5:0] 02h -

0 ™ 1 1 0 1 1 0 0 0 1 B1lh gam_config
PGAMVR1

1 T 1 0 0 vrp1[5:0] 02h -

0 ™ 1 1 0 1 1 0 0 1 0 B2h gam_config
PGAMVR2

1 ™ 1 0 0 vrp2(5:0] 02h -

0 ™ 1 1 0 1 1 0 0 1 1 B3h gam_config
PGAMVR3

1 0 1 0 0 vrp3[5:0] 11h -

0 ™ 1 1 0 1 1 0 1 0 0 B4h gam_config
PGAMVR4

1 0 1 0 0 vrpa[5:0] 16h -

0 ™ 1 1 0 1 1 0 1 0 1 B5h gam_config
PGAMVR5

1 ™ 1 0 0 vrp5(5:0] 34h -

0 ™ 1 1 0 1 1 0 1 1 0 B6h gam_config
PGAMPRO

1 ™ 1 0 prp0[6:0] 15h -

0 ™ 1 1 0 1 1 0 1 1 1 B7h gam_config
PGAMPR1

1 ™ 1 0 prpl[6:0] 32h -

0 ™ 1 1 0 1 1 1 0 0 0 B8h gam_config
PGAMPKO

1 ™ 1 0 0 0 pkpO[4:0] 11h -

0 ™ 1 1 0 1 1 1 0 0 1 B9h gam_config
PGAMPK1

1 0 1 0 0 0 pkp1[4:0] 05h -

0 ™ 1 1 0 1 1 1 0 1 0 BAh gam_config
PGAMPK2

1 0 1 0 0 0 pkp2[4:0] 18h -

0 ™ 1 1 0 1 1 1 0 1 1 BBh gam_config
PGAMPK3

1 0 1 0 0 0 pkp3[4:0] 18h -

0 ™ 1 1 0 1 1 1 1 0 0 BCh gam_config
PGAMPK4

1 ™ 1 0 0 0 pkp4[4:0] 18h -

0 ™ 1 1 0 1 1 1 1 0 1 BDh gam_config
PGAMPKS5

1 ™ 1 0 0 0 pkp5[4:0] 18h -

0 ™ 1 1 0 1 1 1 1 1 0 BEh gam_config
PGAMPK6

1 ™ 1 0 0 0 pkp6[4:0] lah -

0 ™ 1 1 0 1 1 1 1 1 1 BFh gam_config

PGAMPK7

1 ™ 1 0 0 0 pkp7[4:0] ofh -

PGAMPKS 0 ™ 1 1 1 0 0 0 0 0 0 Coh gam_config
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1 0 1 0 0 0 pkp8[4:0] 18h -
Page2 command
Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function
0 ™ 1 1 1 0 0 0 0 0 1 Cih gam_config
PGAMPK9
1 T 1 0 0 0 pkp9[4:0] 09h -
0 ™ 1 1 1 0 0 0 0 1 0 C2h gam_config
GAMPO
1 ™ 1 0 0 0 gamp0[4:0] 00h -
0 ™ 1 1 1 0 1 0 0 0 0 DOh gam_config
NGAMVRO
1 ™ 1 0 0 vrn0[5:0] 02h -
0 ™ 1 1 1 0 1 0 0 0 1 D1h gam_config
NGAMVR1
1 ™ 1 0 0 vrn1[5:0] 02h -
0 ™ 1 1 1 0 1 0 0 1 0 D2h gam_config
NGAMVR2
1 » 1 0 0 vrn2[5:0] 02h -
0 ™ 1 1 1 0 1 0 0 1 1 D3h gam_config
NGAMVR3
1 ™ 1 0 0 vrn3[5:0] 11h -
0 ™ 1 1 1 0 1 0 1 0 0 D4h gam_config
NGAMVR4
1 ™ 1 0 0 vrn4[5:0] 16h -
0 ™ 1 1 1 0 1 0 1 0 1 D5h gam_config
NGAMVR5
1 » 1 0 0 vrn5[5:0] 34h -
0 ™ 1 1 1 0 1 0 1 1 0 D6h gam_config
NGAMPRO
1 T 1 0 prn0[6:0] 15h -
0 ™ 1 1 1 0 1 0 1 1 1 D7h gam_config
NGAMPR1
1 » 1 0 prn1[6:0] 32h -
0 ™ 1 1 1 0 1 1 0 0 0 D8h gam_config
NGAMPKO
1 » 1 0 0 0 pkn0[4:0] 11h -
0 ™ 1 1 1 0 1 1 0 0 1 DSh gam_config
NGAMPK1
1 ™ 1 0 0 0 pkn1[4:0] 05h -
0 ™ 1 1 1 0 1 1 0 1 0 DAh gam_config
NGAMPK2
1 » 1 0 0 0 pkn2[4:0] 18h -
0 ™ 1 1 1 0 1 1 0 1 1 DBh gam_config
NGAMPK3
1 ™ 1 0 0 0 pkn3[4:0] 18h -
0 ™ 1 1 1 0 1 1 1 0 0 DCh gam_config
NGAMPK4
1 0 1 0 0 0 pkn4[4:0] 18h -
0 ™ 1 1 1 0 1 1 1 0 1 DDh gam_config
NGAMPKS
1 ™ 1 0 0 0 pkn5[4:0] 18h -

N\Y, LR TRERAT




NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

Page2 command

Instruction DCX WRX RDX D7 D6 D5 D4 D3 D2 D1 DO Hex Function

0 ™ 1 1 1 0 1 1 1 1 0 DEh | gam_config
NGAMPK6

1 ™ 1 0 0 0 pkn6[4:0] lah -

0 ™ 1 1 1 0 1 1 1 1 1 DFh gam_config
NGAMPK7

1 ™ 1 0 0 0 pkn7[4:0] ofh -

0 ™ 1 1 1 1 0 0 0 0 0 EOh gam_config
NGAMPK8

1 0 1 0 0 0 pkn8[4:0] 18h -

0 ™ 1 1 1 1 0 0 0 0 1 Elh gam_config
NGAMPK9

1 T 1 0 0 0 pkn9[4:0] 09h -

0 T 1 1 1 1 0 0 0 1 0 E2h gam_config

GAMNO
1 ™ 1 0 0 0 gamn0[4:0] 00h -
0 ™ 1 1 1 1 1 1 1 1 1 FFh page_ctrl
ENEXTC
1 T 1 0 0 0 0 0 0 page[1:0] 00h -
N AN N
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5.3.10. PGAMVRO0~5;PGAMPRO~1;PGAMPK0~9;GAMP0:BOH~C2H

Address PGAMVRO0~5;PGAMPR0~1;PGAMPK0~9;GAMPO
Parameter Address | D7 D6 ps | b4 | b3 | b2 | b1 | Do Default
BOH 0 0 vrp0[5:0] 02H
B1H 0 0 vrp1[5:0] 02H
B2H 0 0 vrp2[5:0] 02H
B3H 0 0 vrp3[5:0] 11H
B4H 0 0 vrp4[5:0] 16H
B5H 0 0 vrp5([5:0] 34H
B6H 0 prp0[6:0] 15H
B7H 0 prp1[6:0] 32H
BSH 0 0 0 pkp0[4:0] 11H
BOH 0 0 0 pkp1[4:0] 05H
BAH 0 0 0 pkp2[4:0] 18H
BBH 0 0 0 pkp3[4:0] 18H
BCH 0 0 0 pkp4[4:0] 18H
BDH 0 0 0 pkp5[4:0] 18H
BEH 0 0 0 pkp6[4:0] 1laH
BFH 0 0 0 pkp7[4:0] OfH
COH 0 0 0 pkp8[4:0] 18H
C1H 0 0 0 pkp9[4:0] 09H
C2H 0 0 0 gampO0[4:0] 00H
Description Set the gray scale voltage to adjust the gamma characteristics of the TFT panel.
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5.3.11. NGAMVRO0~5;NGAMPRO~1;NGAMPKO0~9; GAMNO: DOH~E2H

Address NGAMVRO~5;NGAMPRO0~1;NGAMPKO0~9;GAMNO
Parameter Address | D7 | D6 | pbs | b4 | b3 | b2 | p1 | DO Default
DOH 0 0 vrn0[5:0] 02H
D1H 0 0 vrn1[5:0] 02H
D2H 0 0 vrn2[5:0] 02H
D3H 0 0 vrn3[5:0] 11H
D4H 0 0 vrn4[5:0] 16H
D5H 0 0 vrn5[5:0] 34H
D6H 0 prn0[6:0] 15H
D7H 0 prn1[6:0] 32H
D8H 0 0 0 pkn0[4:0] 11H
D9H 0 0 0 pkn1[4:0] 05H
DAH 0 0 0 pkn2([4:0] 18H
DBH 0 0 0 pkn3([4:0] 18H
DCH 0 0 0 pkn4[4:0] 18H
DDH 0 0 0 pkn5[4:0] 18H
DEH 0 0 0 pkn6[4:0] laH
DFH 0 0 0 pkn7[4:0] OfH
EOH 0 0 0 pkn8[4:0] 18H
E1H 0 0 0 pkn9[4:0] 09H
E2H 0 0 0 gamn0[4:0] OOH
Description Set the gray scale voltage to adjust the gamma characteristics of the TFT panel.
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5.3.12. ENEXTC:FFH

page[1:0].

page Descriptions
00 select page0
01 select pagel
10 select page2

FFh ENEXTC
D7 D6 D5 D4 D3 D2 D1 DO Default
Command 1 1 1 1 1 1 1 1 FFH
Parameter 0 0 0 0 0 0 page[1:0] OO0H
Description Config page.

Write three times. The first time write 30h, the second time write 52h, the last time write

Write three times.The frist time write 30h, the second time write 52h, the last time write the
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6. FUNCTIONS

6.1. Interface Type Selection

NV3051F-L support MIPI 1/2/3/4 Lane, which can be set by the IM[2:0] pins and LANSEL.
Table 6-1, depicts the interface corresponding to IM[2:0] and LANSEL pins.

External Pad Set Configuration of MIPI Lane
IM[2] | IM[1] | IM[O] | DOP/N | D1P/N CLKP/N | D2P/N | D3P/N
0 0 0 D3P/N D2P/N CLKP/N D1P/N DOP/N
0 0 1 D3N/P D2N/P CLKN/P D1IN/P DON/P
0 1 0 DOP/N D1P/N CLKP/N D2P/N | D3P/N
0 1 1 DON/P DIN/P CLKN/P | D2N/P | D3N/P
1 0 0 D3P/N DOP/N CLKP/N D1P/N D2P/N
1 0 1 D3N/P DON/P CLKN/P | DIN/P | D2N/P
1 1 0 D2P/N D1P/N CLKP/N DOP/N D3P/N
1 1 1 D2N/P DIN/P CLKN/P DON/P D3N/P

Table 6-1
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6.2. MIPI-DSI Interface

6.2.1. General description

The communication can be separated 2 different levels between the MCU and the display module:

— Interface Level :
— Packet level :

6.2.2. Interface level communication

High level communication

6.2.2.1. General

The display module uses data and clock lane differential pairs for DSI. Both clock lane and data laneQ can be
driven Low Power (LP) or High Speed (HS) mode. Data lane1/2/3 can be driven High Speed mode only.

Low level communication

- Lane support mode MPU(Host) NV3051F-L(Slave)
Unidirectional lane
[ A l I % [
/ i o I e —I 4 "I I"
Clock Lane * High-Speed Clock only Iﬂﬁ .| DPHY I ",} | _} "".} D'PHT g
\ |
* Simplified Escape Mode (ULPS _|_,. Lang MocluL... ... ! /. —» 7770 // Lane Mﬂdd& ,_L
Only) '
Bi-directional lane
¢ Forward high-speed only *J-. D-PHY C-PHY |/ —
Data LaneO v FRI {[:—}—}} M PPl
« Bi-directional Escape Mode ~—l' Lane Module Lane Medu'e [, —
v bl WO
e Bi-direction LPDT
Unidirectional lane
' I |' \
Data e Forward high-speed only / H \ DPHY i 3 DPHY e ‘-.
Lane1/2/3 e Simplified Escape Mode (ULPS H / Lane Module —» Lane lodule “_J;'r
Only)

the MCU to the display module and vice versa.

Table: Lane types and support mode

Low Power mode means that each line of the differential pair is used in single end mode and a differential
receiver is disable (A termination resistor of the receiver is disable) and it can be driven into a low power mode.

High Speed mode means that differential pairs (The termination resistor of the receiver is enable) are not used in
the single end mode.

There are used different modes and protocols in each mode when there are wanted to transfer information from
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The State Codes of the High Speed (HS) and Low Power (LP) lane pair are defined below.

Lane Pair Line DC Voltage Levels High Speed (HS) Low-Power (LP)

State Code Dn+ Line Dn- Line Burst Mode Control Mode Escape Mode
HS-0 Low (HS) High (HS) Differential-0 Note 1 Note 1
HS-1 High (HS) Low (HS) Differential-1 Note 1 Note 1
LP-00 Low (LP) Low (LP) Not Defined Bridge Space
LP-01 Low (LP) High (LP) Not Defined HS-Request Mark-0
LP-10 High (LP) Low (LP) Not Defined LP-Request Mark-1
LP-11 High (LP) High (LP) Not Defined Stop Note 2

Table: High Speed and Low-Power Lane Pair State Descriptions
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6.2.2.2. DSI-CLK lanes

DSI-CLK+/- lanes can be driven into three different power modes: Low Power 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) when 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 leaving 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 leaving
sequences.
The principal flow chart of the different clock lanes power modes is illustrated below.

SW Reset
HW Reset
Power ON Sequence

L
!
|
|
|
|
! |
|

HSCM(HS
L Clocking)  __ _ _ _ __
Figure: Clock Lanes Power Modes

Notes:

1. Low-Power Receivers (LP-Rx) of the lane pair are checking the LP-00 state code, when the Lane Pair is in the
High Speed (HS) mode.

2. If Low-Power Receivers (LP-Rx) of the lane pair recognizes LP-11 state code, the lane pair returns to LP-11 of
the Control Mode.

Low Power Mode (LPM)

DSI-CLK+/- lanes can be driven to the Low Power Mode (LPM), when DSI-CLK lanes are entering LP-11 State
Code, in three different ways:

1) After SW Reset, HW Reset or Power On Sequence =>LP-11

2) After DSI-CLK+/- lanes are leaving Ultra Low Power Mode (ULPM, LP-00 State Code) =>LP-10 =>LP-11
(LPM). This sequence is illustrated below.
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ULPM
LP-00

LPM
LP-11

/_—/R

O QR
S ) /S )

LP-00 . LP-10 LP-11

Time

'}
L4

N
v

Figure: From ULPM to LPM

3) After DSI-CLK+/- lanes are leaving High Speed Clock Mode (HSCM, HS-0 or HS-1 State Code) =>HS-0

=>LP-11 (LPM). This sequence is illustrated below.

LPM
LP-11
HSCM Termination Resistor is
disable o
_N—
psi-CLk+ . e
DSI-CLK- l :
HS-0 or 1 HS-0 LP-11

Time

Figure: From HSCM to LPM
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All three mode changes are illustrated a flow chart below.

SW Reset
HW Reset
Power ON Sequence

Mode Changek

Figure: All three mode changes to LPM

Ultra Low Power Mode (ULPM)

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.

ULPM
LPM LP-00

/_MHH

— o
3 "\I
AN

LP-10 , LP-00
Ld

Time

LP-11

I
L

w

Figure: From LPM to ULPM
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The mode change is also illustrated below:

SW Reset
HW Reset

Mode Change
_—

Figure: The mode change from LPM to ULPM

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.
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LPM Termination
LP-11 Resistor is HSCM
A enable HS-0
HS-1
DSI-CLK+= = = — — —
DSI-CLK- /—A—\
\
\ e o e o —
\ /
\
| N ¥ A W U S e ~/ 11
LP-11 R LP-01, LP-00 . HS-0 . HS-0/1

Figure: From LPM to HSCM

The mode change is also illustrated below:

SW Reset
HW Reset
Power ON
equence

Mode Change
e 4

Figure: Mode change from LPM to HSCM
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
The burst of the high speed clock consists of:
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— Even number of transitions
— Start state is HS-0
— End state is HS-0

Termination Termination

LPM Resistor is Resistor is LPM

LP 11 enable HSCM enable LP-11
DSI—CLK+
DSI-CLK- i \ (( % %

P11 Poi’ P00 ’ i HS-0 7 LP-11 g

Data Lanes in High Speed Mode
—

DSI-DO+
DSI-DO-

A 4

psfClie - —
\

DSI-CLK-
DSIDO+ == — — — — —
N -~ v __ N _
DSI-DO- \ o o o N 1 1 1 N
\_ 7 _,____.> - \'Y/
LP-11 /fP-O1 LP-00 HS-0 Rx Synchronized \
» — —r— < AN >
, Tx Synchronization \
Low Power Mode,Disable Rx N 4
ine Termination R High Speed Mode,Enable Rx Line Termination \ .
14 \ 4
~High Speed Data
Transmission Teor LP-1 \[
SI-CLK: 4 ”
DSI-CLK-
DSI-DO+ > Va
e e ——
The last load bit HS-0 or HS-1
¢ or > Low power Mode,
Disable Rx Line
High Speed Mode,Enable Rx Line Termination R Termination .
Figure: High speed clock burst
Note:

If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1.
If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0.
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6.2.3. DSI| data lanes
6.2.3.1. General

DSI-Dn+/- Data Lanes can be driven in different modes which are:

»  Escape Mode (only support DSI_DO data lane pair)

»  High-Speed Data Transmission (support all data lane pairs)

»  Bus Turnaround Request (only support DSI_DO data lane pair)
These modes and their entering codes are defined on the following table.

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00 LP-00 =>LP-10 =>LP-11 (Mark-1)
High-Speed Data Transmission LP-11 =>LP-01 =>LP-00 =>HS-0 (HS-0 or HS-1) =>LP-11
Bus Turnaround Request LP-11 =>LP-10 =>LP-00 =>LP-10 =>LP-00 High-Z, Note

Table: Entering and leaving sequences

6.2.3.2. Escape modes

Escape mode is a special mode of operation for Data Lanes using Low-Power states. With this mode some
additional functionality becomes available. Escape mode operation shall be supported in the Forward direction
and Reverse direction.

The basic sequence of the Escape Mode is as follow
« Start: LP-11
* Escape Mode Entry: LP-11 =>L P-10 =>LP-00 =>LP-01 =>LP-00

* Escape Command, 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.

* A payload stream if it is needed
* Exit Escape (Mark-1) LP-00 =>LP-10 =>LP-11
* End: LP-11

For Data Lane0, once Escape mode is entered, the transmitter shall send an 8-bit entry command to indicate the
requested action.

All currently available Escape mode commands and actions are list below.
* Send or receive “Low-Power Data Transmission” (LPDT)
* Drive data lanes to “Ultra-Low Power State” (ULPS)

* Indicate “Remote Application Reset” (RAR), which is resetting the display module (same as S/W Reset function)
* Indicate “Tearing Effect” (TEE), which is used for a TE line event from the display module to the MCU,

* Indicate “Acknowledge” (ACK), which is used for a non-error event from the display module to the MCU.

N\, M TR ERAT o




NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

The Stop state shall be used to exit Escape mode and cannot occur during Escape mode operation because of the
Spaced-One-Hot encoding.

Stop state immediately returns the Lane to Control mode. If the entry command doesn’t match a supported
command, that particular Escape mode action shall be ignored and the receive side waits until the transmit side
returns to the Stop state.

For Data Lanel and 2, only support ULPS Escape mode commands.
* Drive data lanes to “Ultra-Low Power State” (ULPS)

The basic construction is illustrated below:

Escape Load If Mark-1
EME (Escape Mode Entry) Command needed ark-

DSI-D0+

LP-11 .  LP-10,  LP-00 , LP-01 . LP-00 LP-00 , LP-10, _ LP-11

Figure: General Escape mode sequence

The number of the different Escape Commands is eight. These eight different Escape Commands can be divided 2
different groups: Mode or Trigger. Escape command groups are defined below.

Command Type Entry Command Pattern
Escape Command . . . . .
Mode/Trigger (First Bit => Last Bit Transmitted)

Low-Power Data Transmission Mode 1110 0001 bin
Ultra-Low Power Mode Mode 0001 1110 bin
Remote Application Reset Trigger 01100010 bin
Tearing Effect Trigger 0101 1101 bin
Acknowledge Trigger 0010 0001 bin

Table: Escape commands
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.
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Low-Power Data Transmission (LPDT)

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 sequence when it is sending data to the MCU.

The Low Power Data Transmission (LPDT) is using a following sequence:

* Start: LP-11

* Escape Mode Entry: LP-11 => P-10 =>LP-00 =>LP-01 =>LP-00

» Low-Power Data Transmission (LPDT) command in Escape Mode: 1110 0001 (First to Last bit)

* Payload (Data):

- One or more bytes

- Data lanes are in pause mode when data lanes are stopped (Both lanes are low) between bytes
* Mark-1: LP-00 =>LP-10 =>LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

DSI-DO+ EME (Escape Mode Entry) Mark-1
R S CT
—LP-11) LP-1¢ LP-00, LP-03, LP-00, LP-00,LP-10, LP-11,
EME(Escape -
Mode Entry) Low-power Data Transmission(LPDT)
Load(Data) Mark-1
DSI-D0+
DSI-DO- N U S
i L B |
LP-11 | . 1 1 1 LS VEN
14 14 N 14 14 14
Time Note R
Note:Load(Data)is presenting that the first bit is logical““1”in this example.
Figure: Low-power data transmission
Load(Data)
q Load
Pause

Byte n Byte n+1

DSI-DO0+ gg-_ NN\ gg T '\gg
DSI-DO- / | : / i

1 1
Time

L4

Figure: Pause (example)
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£

A A A
Y '
Escape LPDT First Data Byte Pause: Seccnd DataByte gy
Moed Command 01110101 Asynchro_nlous 11010000 Escape
Entry no transition

LP Clk = EXOR({Dp,Dn)

ATV HVATA AV TAVATAVAVALA e AVATAVATAVATATAR

Figure: Two Data Byte Low-Power Data Transmission Example
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:

e Start: LP-11

* Escape Mode Entry : 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:

EME (Escape Mode Entry)

DSI-DO+ Mark-1
DSI-Do- T ﬂ —
& \ .
—LP-11, 1P1Q 1P-00) LP-0J) LP-00, LP-00)LP-10) _LP-11 |
EME(Escape
Mode Entry) Ultra-Low Power State(ULPS) Ultra-Low

Power State Mark-1

DSI-DO+
DSI-DO- — S N e U Sg —
J LA s s )
LP-11 N 0 0 0 1 1 T 1 0 N L LP-11
f f Time v 4 4 :
Figure: Ultra-low power state(ULPS)
97
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Remote Application Reset (RAR)

The MCU can inform to the display module that it should be reseted in Remote Application Reset (RAR) trigger
when data lanes are entering in Escape Mode. The Remote Application Reset is using a following sequence:
* Start: LP-11

* Escape Mode Entry : LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

* Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (First to Last bit)
* Mark-1: LP-00 =>LP-10 =>LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

DSI-D0+ EME (Escape Mode Entry) Mark-1
DSI-DO- T -
AR
LP-11 E_m P-00y _LP-0% LP-00, LP-OO' LP-lO' LP-11 >
EME(Escape L
Mode Entry) Remote Application Reset(RAR)
Mark-1
bsI-Do+ _ .
DSI-Do- = S U
U Y AN R
LP-11 N 0 1 1 , LP-11
L4 L4

~
v v

Time

Figure: Remote Application Reset (RAR)
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: LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

* Tearing Effect (TEE) trigger in Escape Mode: 0101 1101 (First to Last bit)
* Mark-1: LP-00 =>LP-10 =>LP-11

* End: LP-11

N\Y; LR R ARAT o



NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

This sequence is illustrated for reference purposes below:

DSI-D0+ EME (Escape Mode Entry) _ Markt
DSI-DO- ——_“ (_\
EME(Escape . .
Mode Entry) Tearing Effect Trigger(TEE)
I /_//\ Mark—l
DSI-DO+ o
DSI-DO- &= _/—\ A\ /—\ LT . . T /—\— =
_____ [ A Y N WA AN WY AN W QU S |
LP-11 N 0 1 0 1 1 T 0 1 ) yLP-11 o
" f Time " " :

Figure: Tearing effect (TEE)

Acknowledgement (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

* Escape Mode Entry: LP-11 =>L P-10 =>LP-00 =>LP-01 =>LP-00

» Acknowledge (ACK) command in Escape Mode: 0010 0001 (First to Last bit)
* Mark-1: LP-00 =>LP-10 =>LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

DSI-DO+ EME (Escape Mode Entry) _—
—LP-11, 1P-1Q LP-00) J.w’_-- LP-00, LP-00)LP-10, _LP-11
EME(Escape
Mode Entry) Acknowledge(ACK)
(_A_j/_//\ Mark-1
DSI-D0+
DSI-DO0-

v v

Time

Figure: Acknowledgement (ACK)
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6.2.3.3. High-Speed Data Transmission (HSDT)

Entering High-Speed Data Transmission (Tsot 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. See more information on chapter
“High-Speed Clock Mode (HSCM)”.

Data lanes DSI-D0+/- 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-Speed Data Load

This same entering High-Speed Data Transmission (TSOT of HSDT) sequence is illustrated below.

Preparation from Low Power Mode to High Speed Mode( TSOT=Start of the
Transmission)

DSI-CLK+ - —
\

DSI-CLK-
DSIDO+ = —=—=—=== =
DSI-DO ' \ € ST T “ @
NI AN >_o__o__0_/ 1 1 1 O U
LP11 P-0 P-0 HS-0 Rx Synchronized
_— %—1» M — ¢ »
L Tx Synchronization R
Low Power Mode,Disable Rx
Line Termination . High Speed Mode,Enable Rx Line Termination R

Figure: Tsot of HSDT

Leaving High-Speed Data Transmission (TEOT 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

DSI-D0+/- are in LP-11 mode. See more information on chapter “High-Speed Clock Mode (HSCM)”.

Data lanes DSI-DO+/- of the display module are leaving from the High-Speed Data Transmission (TEOT of
HSDT) as follows

« Start: High-Speed Data Transmission (HSDT)

* Stops High-Speed Data Transmission

-MCU changes to HS-1, if the last load bit is HS-0
-MCU changes to HS-O0, if the last load bit is HS-1
* End: LP-11 (Rx: Lane Termination Disable)
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This same leaving High-Speed Data Transmission (TEOT of HSDT) sequence is illustrated below
rygn opeeu

Data Teor LP-11

H M I
o>« 14

DSI-CLK+ - —
\

A 4

/— N\ /
DSI-CLK- ./ \ —
Not B
DSI-DO+ D / 7
DSI-D0- (Y -.-w e — = - - - - - - - o o
The last load bit HS-0 or HS-1
¢ » Low power Mode,
High Speed Mode,Enable Rx Line Dlsable_ RX_ Line
Termination R Termination

Figure: Teor of HSDT
Note:
If the last load bit is HS-0,the transmitter changes from HS-0 to HS-1.
If the last load bit is HS-1,the transmitter changes from HS-1 to HS-0.

Burst of the High-Speed Data Transmission (HSDT)

A 4

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 packets are defined on chapter “Short Packet

(Spa) and Long Packet (Lpa) Structures”.

These different burst of the High-Speed Data Transmission (HSDT) cases are illustrated for reference purposes

below.

DSI-DO+- LP-11 SOT »/'SPa »(EOT LP-11

Figure: Single packet in HSDT
PSFDO*: P11 (st LPa SPa < EOT LP-11
DSI-DO+- LP-11 SOT 'sPa  SPa X SPa X EOT LP-11

Figure: Multiple packets in HSDT
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EoT
Packet

LP-11 LFa

EoT
Packel

Figure: Packets with EoT package in HSDT

Abbreviation Explanation
LP-11 Low Power Mode, Data lanes are ‘1’s (Stop Mode)
SOoT Start of the Transmission
Lpa Long Packet
Spa Short Packet
EOT End of the Transmission

Table: Abbreviations

6.2.3.4. 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 and display module are using the same sequence when this bus turnaround 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 follows.

« Start (MCU): LP-11
* Turnaround Request (MCU): LP-11 =>LP-10 =>LP-00 =>LP-10 =>LP-00

» The MCU waits until the display module is starting to control DSI-D0+/- data lanes and the MCU stops to
control DSI-DO0+/- data lanes (= High-Z)

* The display module changes to the stop mode: LP-00 =>LP-10 =>LP-11
The same bus turnaround procedure (From the MCU to the display module) is illustrated below.
Bus Turnaroundl BTA)

//\

Display Module Controls
MCU Controls Data lanes Data Lanes

| The MCU wait until the |
. display module start to control .
data lanes(its output drivers)

. when the MCU can put output |

Turnaround Request(TAR) | drivers in the high-Z mode | LP-Request
/—/\I/_/W/\
DSIDO+ _ | |
DSI-DO- . ’ . .
.
LP-11 __ [P-{0_ LP-00 _LP-10 . LP-00 . P10 LP-11
[ I

-
»

I Time I

Figure: Bus turnaround procedure
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6.2.3.5. Two Data-lane High Speed Transmission

Since a HS transmission is composed of an arbitrary number of bytes that may not be an integer multiple of the
number of lanes, one lane may run out of data before the other. Therefore, the lane management layer, as it
buffers up the final set of less-than-2 bytes, de-asserts its “valid data” signal into all lanes for which there’s no
further data.

Although all lanes start simultaneously with parallel SoTs, each lane operates independently and may complete
the HS transmission before the other lane, sending an EoT one cycle (byte) earlier.

The two PHYs on the receiving end of the link collect bytes in parallel and feed them into the lane management
layer. The lane management layer reconstructs the original sequence of bytes in the transmission.

Below Figure shows the way a HS transmission can terminate for two data-lane HS transmission.

Number of Bytes,N,transmitted is an integer multiple of the number of
lanes:
All Data Lanes finish at the samle time

|
I ————a |
LANE O < SoT >K Byte 0 Byte 2 >< Byte 4 >( Byte N-6 X Byte N-4 X Byte N—2>1< EoT >
| 4 A A Zniind T— %7;/ T
7

T
s
| | | |

s | s e | + . + :
eN-1>I< EoT >

I 7 7 7 7 7 7

| - -

. . L\ A A |
LANE 1 < SoT >< Byte 1 >< Byte 3 >< Byte 5 ><Byte N-5>< Byte N-3 X Byt

| ~

| |
Number {)f Bytes,N, transmitted is NOT an integer multiple of the number of lanes: !

7 e

Data Lane O finishes 1 byte later than I:Data Lane 1
l——»

|

|

' |

| ——==A [

LANE O < SoT >< Byte 0 >< Byte 2 >< Byte 4 >( ><Byte N-5>< Byte N-3>K Byte N-1>< EoT >

| ~qg-—-- |

| : //': //' : /v /' T /' T | /v |

|

|

- s | s | I
Ve Ve Ve Ve |
- s - -7

v.. _v.." ¥ - A
LANE 1 < SoT X Byte 1 >< Byte 3 >< Byte 5 >( ><Byte N-4>< Byte N-2>< EoT >: LPS
e/ |
h——
|

KEYI
LPS - Low Power State SoT - Start of Transmission EoT - End of Transmission

Figure: Two data-lane HS transmission example

N\Y, LR TROARAT s



NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

6.2.3.6. Three data-lane high speed transmission

Since a HS transmission is composed of an arbitrary number of bytes that may not be an integer multiple of the
number of Lanes, some Lanes may run out of data before others. Therefore, the Lane Management layer, as it
buffers up the final set of less-than-N bytes, de-asserts its “valid data” signal into all Lanes for which there is no
further data.

Although all Lanes start simultaneously with parallel SoTs, each Lane operates independently and may complete
the HS transmission before the other Lanes, sending an EoT one cycle (byte) earlier.

The N PHYs on the receiving end of the Link collect bytes in parallel and feed them into the Lane Management
layer. The Lane Management layer reconstructs the original sequence of bytes in the transmission.

Below Figure illustrate a variety of ways a HS transmission can terminate for different number of Lanes and
packet lengths.

Number of Bytes,N,transmitted is an integer multiple of the number of lanes:

All Data Lanes finish at the sameI time
|
|

|
-
>< Byte N—9>< Byte N—BX Byte N—3>K EoT >

|
I —_———
LANE 0 < SoT }< Byte 0 >< Byte 3 >< Byte 6 >(
-

| T A7 F i“‘/ A1 AT | AT |
| | / : / : / 7 | 7 | 17 | |
: ’// A 4 / A 4 Ii————\ // + // + :1/ + :
LANE 1 < SoT >< Byte 1 >< Byte 4 >< Byte 7 >( J)<Byte N—8><Byte N—5><Byte N-2 EoT >
I T 7 T 7 T 7 -7 T 7 T /: T
/ |7/ 7/ / [ 7 | |

by
: +// +// + // ! + // + // |

—_———L

N "
LANE 2 < SoT X Byte 2 >< Byte 5 >< Byte 8 >< Byte N-7>< Byte N-4>K Byte N-1
~___
|

D

EoT >

Number of Bytes,N,transmitted is NOT an integer multiple of the number of lanes (Example 1):

Data Lane O finishes 1 byte Iater than Data Lane land 2

~TTTA
LANEO< SoT >< ByteO >< Byte3 >< Byte6 >( ><ByteN7><ByteN4><ByteN 1>< EoT >
h

| -——= |
. f 7

|

|

|
// / , / |// I/
/ /
| ————- A 4 V | I
LANE 1 < SoT >< Bytel >< Byte4 >< Byte? >( )<Byte N-6><ByteN3>K EoT > LPS
. A et
| | / / [ /| I
' L/ / |/ | /o] I/
v/ ———rn v/ A N !
LANE2< SoT >< Byte2 >< Byte 5 >< Byte8 >( ><Byte N-5><ByteN EoT > LPS
~
I N

Number of Bytes,N,transmitted is NOT an integer multiple of the number of lanes(Example 2):

Data Lanes 0 and 1 finish 1 byte later than Data Lane 2

| Di—
————-
LANEO< SoT X ByteO >< Byte3 >< Byte 6 >( <ByteN8><ByteN5>KByteN2>< EoT >
| < - | |
| | /0 ; | I / |
! ' / ' r / // ' / Ly !
I A 4 v A 4 ————n v v I v I
LANE1< SoT X Byte 1 >< Byte4 >< Byte7 >( )<ByteN7><ByteN4><Byt >K EoT >
| l et |
7 T I 71 |
I | | / | / / [ /1 |
| |/ |/ / |/ | /o )/
| V/ \ 7 v/ —_———ta Y/ Y/ | 1
LANE2< SoT X Byte 2 >< Byte 5 >< Byte 8 >( ><Byte N-6><ByteN3 | EoT ) LPS
A
|

[HEN

04

N\Yu TR TR AR AT



NV3051F-L-800RGBx2048dot 16.7M color System-on-Chip RAMIess driver©2024

6.2.4. Packet level communication
6.2.4.1. Short Packet (Spa) and Long Packet (Lpa) structures

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).

DATA IDENTIFIER(DI):

Contains the Virtual Channel Indentifier and the Data Type information

Data Type denotes the format/content of the Application specific payload data
Used by the Application layer

PACKET DATA:

Length is fixed at two bytes

There are no value restrictions on data words

8-bit Error Correction Code(ECC) for the Packet Header:
8-bit ECC for the Packet Header

Allows one-bit errors within the Packet Header to be corrected and two-bit
errors to be detected

a o “ o
LPS | SoT | & = g O | EoT | LPS
8 a a) w
PACKET
HEADER

Figure: Short packet structure

DATA IDENTIFIER(DI):

Contains Virtual Channel Identifier and Data Type information

Data Type denotes the format/content of application-specific payload data
16-bit WORD COUNT (WC) :

The Word Count conveys how many words(bytes) are in packet payload
The receiver uses WC to determine the packet end (after Payload + Checksum)

8-bit Error Correction Code (ECC) for the Packet Header:
8-hit ECC for the Packet Header,protects up to 8 bytes in header
Enables one-bit errors in Packet Header to be corrected and two-bit errors to be detected

APPLICATION SPECIFIC PAYLOAD CHECKSUM(CS)

LPS SoT EoT | LPS

Data ID
MWord Count]
(WC)
ECC
Data 0
Data 1
Data WC-2
Data WC-1

-bit

16
Checksum

HEADER FOOTER
(PH)

(PF)
PACKET DATA (Payload):
Length = WC * Data Word size (8-bits)
No value restrictions on data words in Payload

Figure: Long packet structure

Note: “Short Packet (Spa) Structure” and “Long Packet (Lpa) Structure” are presenting a single packet sending (=
Includes LP-11, SoT and EoT for each packet sending).

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.:

e LP-11 =>SoT =>Spa =>Lpa =>Spa =>Spa =>EoT =>LP-11
* LP-11 =>SoT =>Spa =>Spa =>Spa =>EoT =>LP-11
e LP-11 =>SoT =>Lpa =>Lpa =>Lpa =>EoT =>LP-11
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Bit Order of the Byte on Packets

All packet data traverses the interface as bytes. Sequentially, a transmitter shall send data LSB first, MSB last.
For packets with multi-byte fields, the least significant byte shall be transmitted first unless otherwise specified.

Below Figure shows a complete Long packet data transmission. Note, the figure shows the byte values in
standard positional notation,i.e. MSB on the left and LSB on the right, while the bits are shown in chronological
order with the LSB on the left, the MSB on the right and time increasing left to right.

DI WC(Least Significant Byte\WC(Most Significant Byte| ECC Data CRC(LS Byte) | CRC(MS Byte)
39 hex 01 hex 00 hex 15 hex 01 hex OE hex 1E hex
1)ojo[1]1]1]oJo|1]o]o]o]o]o]o]o]olo]ojo]olololo|1]o[t]o]1]o]o]o|1]o]o]o]o]o]o]o]o[t]1]t]o]o]o]o]o]1]t]1]t]o]o]o
L M| L ML M|L M| L M|L ML M
S S|s s|s sls s|s sls S|s s
B B|B B|B B(B B|B B|B B|B B
Time

Figure: Bit order of the byte on packets

Byte Order of the Multiple Byte Information on Packets

Byte order of the multiple bytes information, what is used on packets, is that the Least Significant (LS) Byte of
the information is sent in the first and the Most Significant (MS) Byte of the information is sent in the last. E.g.
Word Count (WC) consists of 2 bytes (16 bits) when the LS byte is sent in the first and the MS byte is sent in the
last. This same order is illustrated for reference purposes below.

WC(Least Significant Byte)| WC(Most Significant Byte)
01 hex 00 hex

0j0j0j0|0|0

B/B|B|B|B
1/2/3/4|5

000000

B/BB/BB
1011121314

© W

W | Wl o

m »w rlowm*
W »n Z/Nm e
[m v Z Hwo

Time

>

Figure: Byte order of the multiple byte information on packets

Packet Head (PH)

The packet header is always consisting of 4 bytes. The content of these 4 bytes are different if it is used to Short
Packet (Spa) or Long Packet (Lpa).

Short Packet (Spa):

« 1St byte: Data Identification (DI) => Identification that this is Short Packet (Spa)
« 2" and 3" bytes: Packet Data (PD), Data 0 and 1

» 4" pyte: Error Correction Code (ECC)
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Packet Header (PH)

Dl Data O Data 1 ECC
15 hex 3A hex 07 hex 18 hex
iF1,0|2,0(2}0|/0|/0/lOf2|0|2|2|2| 0|02 |2|212|]0|0]j]O|lOj|]OlO|]O|O|1|212|]0O0|O]|O
B B B/ B B/ BlB B B B B B/ BB/ B/ B|B/ B B B/ B B B/  B|B B BB B |B|B|B
oO(1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|8|]9|10/11|12|13|14/15|/ 0|1 | 2|3 |4 |5 |6]|7
L M| L M| L M| L M
S S |S S|s S |sS S
i B | B B| B B| B L B
Time _
Figure: Packet head on short packet
Long Packet (Lpa):
« 15t byte: Data Identification (DI) => Identification that this is Long Packet (Lpa)
« 2" and 3" bytes: Word Count (WC)
« 4™ pyte: Error Correction Code (ECC)
Packet Header (PH)
DI WC(Least Significant Byte)| WC(Most Significant Byte) ECC
39 hex 01 hex 00 hex 15 hex
1 0|1 0|0 1 0]
B/ BB/ B/ B BB B BB/ B/ B/B/ B/ B/ BB BB/ B/ B/ BB/ B|B B|B|B|B|B
0/1/2|3|4|5/6|7(0/1|2|3|4|5|6|7|8|9|10/11(12|13(14|15| O 3|45 7
L M| L M| L M| L M
s s|s s|s s|s s
i B | B B| B B| B | B
Time -~
Figure: Packet head on long packet
Data Identification
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.
B7 B6 B5 B4 B3 B2 Bl BO
vC DT
\—‘—\/‘—/\ ———
Virtual Data Type
Channel (DT)
Indentifier
VC)
Table: Data identification structure
N \ =
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Data Identification (DI) is illustrated on Packet Header (PH) for reference purposes below.
Packet Header (PH)

DI WC(Least Significant Byte) WC(Most Significant Byte) ECC
39 hex 01 hex 00 hex 15 hex
1 oo 1|11 ogp1|o0|jo0|O0OjO|jO|lO|O|O|O|O|O|O|O|O|O|1T]|]O|1T|O|1 o|O0
B B/ B B/ B Bl B BB B B/ B/ B/ B/ B/ B|B B B/ BB B/ B|B|B B|B| B |B|B|B
0O/ 1/ 23/ 4,5/ 6|70(1|2|3|4|5|6|7]|8|9|10/11|12|13|]14|15/ 0|1 | 2|3 |4 |5 |6 |7
M| L M| L L M
S S | S S |s S |S S
B B | B B| B B| B B
Time

Figure: Data identification of the packet head
Virtual Channel (VC)

A processor may service up to four peripherals with tagged commands or blocks of data, using the Virtual
Channel ID field of the header for packets targeted at different peripherals.

Virtual Channel (VC) is a part of Data Identification (DI[7...6]) structure and it is used to address where a packet
is wanted to send from the MCU. Bits of the Virtual Channel (VC) are illustrated for reference purposes below.

NV3051F-L only support VC code=00, package with other VC code(01/10/11) will be
filter out.

Packet Header (PH)

DI WC(Least Significant Byte)| WC(Most Significant Byte) ECC
39 hex 01 hex 00 hex 15 hex
1 o O|1|1|1§0|0Of10|O0O|O0O|]O0O|O|O]|]O]O (0] ojojojo|jo0o|jOf1j0|1|]0O0Of|212j0|]O0|O
B B B B B BB BjlB B B/B B B B B|B B/ B B B/ B/ B/ B BB B/ B|B|B|B|B
oO(1|2| 3|4 |56 |740(1|2|3|4|5|6|7|8|]9|10/11|12|13|14/15/ 0|1 | 2|3 |4 |5 |6 |7
L M| L M| L L M
s s|s s|s s|s s
1B | B | B B|B B| B | B |
Time o
Figure: Virtual channel on the packet head
Channel Identifier Channel Configuration
© r——— Channel0
<
o
= Channel 1
T >
Dataln | channel % 2 anne
Detect v 8
© = Channel 2
[+
L
(=2}
o
-

——» Channel 3

Figure: Virtual channel block diagram (receiver case)
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Data Type (DT)

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

Bits of the Data Type (DT) are illustrated for reference purposes below.

Packet Header (PH)

Dl W(C(Least Significant Byte)| WC(Most Significant Byte) ECC
39 hex 01 hex 00 hex 15 hex
1]/0]0]1 10/ 0f1/0|0jO0OjO|O|O|O]O o|0| O 1 1|0 (0]
B BB BB/ BjB/B/ BB/ B B/ BB/ B|lB|B|B|B/B|lB|B/ BB/ BB B/ B|B|B|B|B
0(1|2|3|4|5§6|7|0|12|2|3|4|5|6|7|8|9|10{11/12|13|14|15|{ 0|1 |2|3|4|5|6 |7
L M| L M| L L M
S S|Ss S|s S|Ss S
B B | B B| B B| B B
Time
>

Figure: Data type on the packet head

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 devices) and vice versa. These Data Type (DT)
are defined on tables below.

From the MCU to the Display module

Data Type(HEX) Data Type(Binary) Description
01h 00 0001 Sync Event, V Sync Start
11h 01 0001 Sync Event, V Sync End
21h 10 0001 Sync Event, H Sync Start
31h 11 0001 Sync Event, H Sync End
08h 00 1000 End of Transmission (EoT) packet
02h 00 0010 Color Mode (CM) Off Command
12h 010010 Color Mode (CM) On Command
22h 100010 Shut Down Peripheral Command
32h 11 0010 Turn On Peripheral Command
03h 000011 Generic Short WRITE, no parameters
13h 010011 Generic Short WRITE, 1 parameters
23h 100011 Generic Short WRITE, 2 parameters
04h 00 0100 Generic READ, no parameters
14h 01 0100 Generic READ, 1 parameters
24h 10 0100 Generic READ, 2 parameters
05h 000101 DCS WRITE, no parameters
15h 010101 DCS WRITE, 1 parameters
06h 000110 DCS READ, no parameters
37h 110111 Set Maximum Return Packet Size
09h 00 1001 Null Packet, no data
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19h 01 1001 Blanking Packet, no data
29h 10 1001 Generic Long Write
39h 11 1001 DCS Long Write/Write_LUT Command packet
OEh 001110 Packet Pixel Stream, 16-bit RGB, 5-6-5 Format
2Eh 101110 Loosely Packet Pixel Stream, 18-bit RGB, 6-6-6 Format
3Eh 111110 Packet Pixel Stream, 24-bit RGB, 8-8-8 Format
Table: Data type from the MCU to the display module
From the Display Module to the MCU

Data Type(HEX) Data Type(Binary) Description

02h 00 0010 Acknowledge & Error Report

11h 01 0001 Generic Short READ Response, 1 byte returned

21h 10 0001 DCS Short READ Response, 1 byte returned

data type, NV3051F-L will return DCS Read package to Host.

Table: Data type from the display module to the MCU
The receiver is ignored other Data Type (DT) if they are not defined on tables above. Host send “Generic Read”

Packet data on the short packet
Packet Data (PD) of the Short Packet (Spa) is defined after Data Type (DT) of the Data Identification (DI) has

indicated that Short Packet (Spa) is wanted to send.

Packet Data (PD) of the Short Packet (Spa) consists of 2 data bytes: Data 0 and Data 1.
Packet Data (PD) sending order is that Data O is sent in the first and the Data 1 is sent in the last.

Bits of Data 1 are set to 00h, if the information length is 1 byte.

Packet Data (PD) of the Short Packet (Spa), when the length of the information is 1 or 2 bytes are illustrated for
reference purposes below.

Packet Header (PH)

DI Data O Data 1 ECC
15 hex 35 hex 01 hex 1E hex
1 Of1|0|1 1|1 0o]1 o|1|1|1 o|O0
B B/ B/ B/ B B B BB B B B|B|B B|B B B/ B BB BB/ B B/ B|B|B|B|B
0|1(2|3  4|5/6|7§0(1,23|4|5 718 10/11|12|13/14|158 0| 1| 2|3 |4 |5 |6 |7
L MRBL M| L MRB L M
s sfs s|s sis s
B BB B| B Bl B | B |
Time _
Figure: Packet data on the short packet, 2 bytes information
Packet Data (PD) information:
e Data 0: 10hex
* Data 1: 00hex (Null)
N AN =
B AR TR AR AE 110
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Packet Header (PH)

A
Dl Data O Data 1 ECC
05 hex 10 hex 00 hex 2C hex
1 1 oflo o|o0]oO 0 0 1|00
B B/ B/ B|B/B/B/BlB/B|B/B/B/B/ B B|/B B/ BB/ B BB/ BB/ B|B B|B|B|B|B
0|1/2|3|4|5|6|780|1|2|3|4|5|6|7|8|9|10/11|12|13|14(15§ 0| 1| 2|3 |4 |5 |6 |7
L Mf L M| L MJ L M
S S QS S SH§S S
B BB B|B Bl B B
Time

Figure: Packet data on the short packet, 1 bytes information
Word count on the long packet

Word Count (WC) of the Long Packet (Lpa) is defined after Data Type (DT) of the Data Identification (DI) has
indicated that Long Packet (Lpa) is wanted to send.

Word Count (WC) indicates a number of the data bytes of the Packet Data (PD) what is wanted to send after
Packet Header (PH) versus Packet Data (PD) of the Short Packet (Spa) is placed in the Packet Header (PH).

Word Count (WC) of the Long Packet (Lpa) consists of 2 bytes.

These 2 bytes of the Word Count (WC) sending order is that the Least Significant (LS) Byte is sent in the first
and the Most Significant (MS) Byte is sent in the last.

Word Count (WC) of the Long Packet (Lpa) is illustrated for reference purposes below.
Packet Header (PH)

A
DI WC (Least Significant Byte) | WC (Most Significant Byte) ECC
39 hex 01 hex 00 hex 15 hex
1/0(0f1|1]|1|O0 00 0|0 0|1/0/1|0|0|0O
B/ BB BB/ BB B | B B| B B/ B/B|B|B|B|B
0/1/2|3/4/,5|6 3|4 11|12 1/2|3|4|5|6|7
L M
S S
B ] | B

Time

\ 4

Figure: Word count on the long packet
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Error Correction Code (ECC)

Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose is to identify an error or errors:
« Short Packet (Spa): Data Identification (DI) and Packet Data (PD) bytes (24 bits: D[23...0])

« Long Packet (Lpa): Data Identification (DI) and Word Count (WC) bytes (24 bits: D[23...0])

D[23...0] is illustrated for reference purposes below.

Packet Header (PH)

"/\
-
DI Data 0 Data 1 ECC
05 hex 10 hex 00 hex 2C hex

B BB BB B/B/B|B|B|B|B|B|B|B|/B|(B|B|B|B|B|B|B|BlB|B|B|B|B|B|B|B
0|1|2|3|/4|5/6|7|0|1|2|3|4|5|6|7|8|9]10{11/12|13|14|15§0|1|2|3 |4 |5 |67
L M | L M| L MQ L M
s s|s s|s sfs s
B B|B B|B Bf B B
Time
Figure: D[23:0] and P[7:0] on the short packet
Packet Header (PH)
A
DI WC (Least Significant Byte) | WC (Most Significant Byte) ECC
39 hex 01 hex 00 hex 15 hex
1/0/0|1]1 o/1/o|/o|lo|lo|lojo|o|o|0o|O0|O|O|O|O|Of1|0|21|0|1 0|0

B| B/ B|B|B B/B/B|B|/B|B/B|/B/B|B|B|B/B/ B/ B/ B|BfB|B B/ B|B B|B

0|1/2|3|4 7/0|1|/2|3|4|5|6|7|8|9/10{11|12|13|14(158 0| 1| 2|3 | 4 6|7

L M| L M| L M L M

S S|s s|s sfis S

B B|B BB Bl B B
Time

\ 4

Figure: D[23:0] and P[7:0] on the long packet
Error Correction Code (ECC) can recognize one error or several errors and makes correction in one bit error case.

Bits (P[7...0]) of the Error Correction Code (ECC) are defined, where the symbol ‘*’ is presenting XOR function
(Pnis 1’ if there is odd number of ‘1’s and Pn is ‘0’ if there is even number of “1’s), as follows.

*P7=0

*P6=0

« P5=D10"D11"D12"D13"D14"D15"D16"D17*D18"D19"D21"D22"D23
* P4 = DA"D5"D6"D7/D8"D9"D16”D17"D18"D19"D20"D22"D23

* P3 =D17"D2~D3"D7/D8"D9"D13”"D14"D15*D19"D20"D21"D23

N\%,
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* P2 = DO"D2"D3"D5"D6”D9"D11"D12”"D15*D18"D20"D21"D22

* P1 = DO"D1"D3"D4"D6"D8"D107D12"D14"D17~D20"D21"D22"D23

* PO = DO"D1"D2"D4"D5"D7~D107D11"D13*D16"D20"D21"D22"D23

P7 and P6 are set to ‘0’ because Error Correction Code (ECC) is based on 64 bit value ([D63...0]), but this

implementation is based on 24 bit value (D[23...0]). Therefore, there is only needed 6 bits (P[5...0]) for Error
Correction Code (ECC).

32-bit
PACKET HEADER
(PH)
S e g* O s
o < S0 2
LPS T g gs 8 80
B Data ID=0x37 WC LS Byte=0xF0 WC MS Byte=0x01 ECC=0x3F
_\@1uj<):| t[a[io[1[1]oJo] [ofoJoJo[1[a][7]1] [1]oJo[o[o]o]o0]0 T[A[A[1[1][1]o]o
- L M| |L M| L M L M
s D s| |s D s| |s D s s ﬁ s
B B B B B B B B
‘ ECC Calculation ‘ IZD‘ ECC ‘
T[AT# o [A i o oo o o o [A[A[A[A]T o o o o o]o]o Il
D D PPPPPP
0 2 012345
3

Figure: 24-bit ECC generation on TX side (Example)

Packet footer on the long packet
Packet Footer (PF) of the Long Packet (Lpa) is defined after the Packet Data (PD) of the Long Packet (Lpa).
The Packet Footer (PF) is a checksum value what is calculated from the Packet Data of the Long Packet (Lpa).
The checksum is using a 16-bit Cyclic Redundancy Check (CRC) value which is generated with a polynomial
X16+X12+X5+X0 as it is illustrated below.

Polynomial:x*16+x"12+x"5+x"0

MSB LSB
C1SC14C13|C1ZC11 C10]C9O|C8|C7|C6|C5|C4 —» C3|C2|C1|CO
x"0 x"5 xM2 x"15_|

Figure: 16-bit cyclic redundancy check (CRC) calculation
The 16-bit Cyclic Redundancy Check (CRC) generator is initialized to FFFFh before calculations.

The Most Significant Bit (MSB) of the data byte of the Packet Data (PD) is the first bit what is inputted into the
16-bit Cyclic Redundancy Check (CRC).

The receiver is calculated own checksum value from received Packet Data (PD). The receiver compares own
checksum and the Packet Footer (PF) what the transmitter has sent.

The received Packet Data (PD) and Packet Footer (PF) are correct if the own checksum of the receiver and Packet
Footer (PF) are equal and vice versa the received Packet Data (PD) and Packet Footer (PF) are not correct if the
own checksum of the receiver and Packet Footer(PF) are not equal.
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6.2.4.2. Packet transmissions

Packet from the MCU to the display module

Display Command Set (DCS), which is defined on chapter “Instructions” is used from the MCU to the display
module.

This Display Command Set (DCS) is always defined on the Data 0 of the Packet Data (PD), which is included in
Short Packet (Spa) and Long packet (Lpa) as these are illustrated below.

LP-11 : Low Power-Stop State
SoT : Start of Transmission
Packet Header(PH) DI : Data Identification(8 bit)
Data0 and Datal : Packet Data(8+8 bit)
ECC : Error Correction Code(8 bit)

| Packet Data(PD) | EoT:End of Transmission
Short Packet(SPa) | /-¥/¥/—\ |
LP—11 E—pryyr— [ ——
Time -

LP-11 : Low Power-Stop State
SoT : Start of Transmission
DI : Data Identification(8bit)
WC : Word Count(16 bit)
ECC : Error Correction Code(8 bit)
Packet Header(PH) Data0,...WC-1 : Packet Data(0-65,535 byte)

/_\Af\ CS : Checksum(16 bit)=Packet Footer(PF)

| | EoT : End of Transmission
Long Packet(LPa) | |

LP-11 - 1 - T .. - T o =

[
»

Time

Packet Data(PD)

Display Command Set(DCS)
Figure: DCS on the short packet and long packet
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).

The used packet type is defined on Data Type(DT).
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Return Bytes

Figure: Return bytes on single packet

Acknowledge with Error Report (AWER)

“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.

The Packet Data (PD) can include bits, which are defining the current error, when a corresponding bit is setto 1,
as they are defined on the following table.

Bit Description

0 SoT Error

1 SoT Sync Error

2 EoT Sync Error

3 Escape Mode Entry Command Error

4 Low-Power Transmit Sync Error

5 Protocol Timer Time-Out

6 False Control Error

7 Contention is Detected on the Display Module
8 ECC Error,signal-bit(detected and corrected)

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

10 Checksum(CRC)Error(only for Long Packet(LP))
11 DSI Data Type(DT)Not Recognized

12 DSI Virtual Channel(VC)ID Invalid

13 Invalid Transmission Length

14 Reserved,set to O internally

15 DSI Protocol violation

Table: Acknowledge with error report for long packet response
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Bit Description

0 SoT Error

1 SoT Sync Error

2 EoT Sync Error

3 Escape Mode Entry Command Error

4 Low-Power Transmit Sync Error

5 Protocol Timer Time-Out

6 False Control Error

7 Contention is Detected on the Display Module
8 ECC Error,signal-bit(detected and corrected)
9 ECC Error,multi-bit(detected,not corrected)
10 set to O internally

11 DSI Data Type(DT)Not Recognized

12 DSI Virtual Channel(VC)ID Invalid

13 Invalid Transmission Length

14 Reserved,set to O internally

15 DSI Protocol violation

Table: Acknowledge with error report for short packet response

These errors are only included on the last packet, which has been received from the MCU to the display module,

before Bus Turnaround (BTA).

The display module ignores the received packet which includes error or errors.
Acknowledge with Error Report (AWER) of the Short Packet (Spa) is defined e.g.

« Data Identification (DI)

-Virtual Channel (VC, DI[7...6]): 00b
-Data Type (DT, DI[5...0]): 00 0010b

* Packet Data (PD)

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

-AWER: 0100h

* Error Correction Code (ECC)

N\%,
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This is defined on the Short Packet (Spa) as follows.

Packet Header (PH)

Packet Data(PD)

//\

DI IAWER(Least Significant Byte] AWER(Most Significant Byte) ECC
02 hex 00 hex 01 hex 3A hex

0|1 0/0|0 0 110 0|0 0|01 1111

B BB BB/ B/ B/B|B/B/B/B/ B/lB/ B/B/B/B|B|B/B|B/B/B|B/B|B/B/B|B|B|B
0/1{2/3(4|5(6|7|0/1|2|3|4|5|6|7|8|9/10/11/12|13|14|15/ 01|23 |4|5|6|7
L M| L M| L M| L M
S S|S S|s S|S S
1B | B | B B| B B| B | B

Time

\/

Figure: Acknowledge with error report — example

6.2.5. Customer-defined generic read data type format

NV3051F-L supports three types of generic read, generic read with no parameter,1 parameter and 2
parameters. If NV3051F-L receives generic read with no parameter packet, it will return ack report. If
NV3051F-L receives generic read with 1 parameter or 2 parameters packet, it will return generic short packet
with 1 byte response.

Packet Structure(processor — peripheral)

PO P1
Data Type Register Any ECC
14h or 24h Address Data

Low Power Data Transfer(peripheral — processor)

8’h00
Data ECC

Figure: Generic read data type format

Data Type
11h
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6.2.6. MIPI video parameter

In the MIPI video mode, the frame is transmitted from the host processor to a display module as a sequence of
pixels, with each horizontal line of the image data sent as a group of consecutive pixels.

Vsync (VS) indicates the beginning of each frame of the displayed image.
Hsync (HS) signals the beginning of each horizontal line of pixels.

Each pixel value (16-, 18-, or 24-bit data) is transferred from the host processor to the display module during one
pixel period. The rising edge of PCLK is used by the display module to capture pixel data.

Since PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being
transmitted on the pixel data signals.

Hsync  HBP | HAdr . HFP
> >« S
| | |
| I I
| I I
A - ; A :
Vsync I !
| = Y
(Vsync+VBP)-Vertical interval when no valid : 87
display data is transferred from host to display R
VBP | I o o
| | .Q—Jr =
v I &8
S = S
g 8
o —
(Hsync+HBP)- = %
Horizontal (VAdr+HAdr)-Period S 5l
VAdr interval when no when valid display data 3 =
valid display data are transferred from host 4 §
is sent from host to display module g 3
Ato display R g s
< > 2 =
N Y A
VFP—Vertical interval when no valid display —>
VFP . . [
data is transferred from host to display :

Figure define timing parameter for MIPI video operation
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Below Table provide the timing parameter by external Vertical-cycle and Horizontal cycle and PCLK Frequency

( Resolution for 800 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. | Unit
MIPI Vedio data-rate (4 lane) - - 425 - Mbps
PCLK Frequency FPCLK TBD 70.22 - MHz
Horizontal Synchronization Hsync TBD 2 - PCLK
Horizontal Back Porch HBP TBD 44 - PCLK
Horizontal Front Porch HFP TBD 46 - PCLK
Hsync+ HBP+ HFP - TBD 92 - PCLK
Horizontal Address (Display area) Hadr - 800 - PCLK
Horizontal cycle - TBD 892 - PCLK
Vertical Synchronization Vsync TBD 2 - Line
Vertical Back Porch VBP TBD 14 - Line
Vertical Front Porch VFP TBD 16 - Line
Vsync+ VBP+ VFP - TBD 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 1312 - Line
Frame-Rate 60 Hz
“-”means no limit.
Notel : If using Image Process Algorithm, Typ value for H-blanking is minimum requirement.
BRI AR A E] 119
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Below Table provide the timing parameter by external Vertical-cycle and Horizontal cycle and PCLK Frequency
( Resolution for 720 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. | Unit
MIPI Vedio data-rate (4 lane) - - 384 - Mbps
PCLK Frequency FPCLK TBD 63.92 - MHz
Horizontal Synchronization Hsync TBD 2 - PCLK
Horizontal Back Porch HBP TBD 44 - PCLK
Horizontal Front Porch HFP TBD 46 - PCLK
Hsync+ HBP+ HFP - TBD 92 - PCLK
Horizontal Address (Display area) Hadr - 720 - PCLK
Horizontal cycle - TBD 812 - PCLK
Vertical Synchronization Vsync TBD 2 - Line
Vertical Back Porch VBP TBD 14 - Line
Vertical Front Porch VFP TBD 16 - Line
Vsync+ VBP+ VFP - TBD 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 1312 - Line
Frame-Rate 60 Hz

[T3RL)

means no limit.
Notel : If using Image Process Algorithm, Typ value for H-blanking is minimum requirement.

N\vlt TR T R AIRAE 1



v,
N\ﬂ SR TR A IR

Below Table provide the timing parameter by external Vertical-cycle and Horizontal cycle and PCLK Frequency
( Resolution for 640 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. | Unit
MIPI Vedio data-rate (4 lane) - - 347 - Mbps
PCLK Frequency FPCLK TBD 57.62 - MHz
Horizontal Synchronization Hsync TBD 2 - PCLK
Horizontal Back Porch HBP TBD 44 - PCLK
Horizontal Front Porch HFP TBD 46 - PCLK
Hsync+ HBP+ HFP - TBD 92 - PCLK
Horizontal Address (Display area) Hadr - 640 - PCLK
Horizontal cycle - TBD 732 - PCLK
Vertical Synchronization Vsync TBD 2 - Line
Vertical Back Porch VBP TBD 14 - Line
Vertical Front Porch VFP TBD 16 - Line
Vsync+ VBP+ VFP - TBD 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 1312 - Line
Frame-Rate 60 Hz

[T3RL)

means no limit.
Notel : If using Image Process Algorithm, Typ value for H-blanking is minimum requirement.
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Below Table provide the timing parameter by external Vertical-cycle and Horizontal cycle
(Resolution for 800 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. Unit
MIPI Vedio data-rate (4 lane) - - 425 - Mbps
PCLK Frequency FPCLK - 70.22 - MHz
Horizontal Synchronization Hsync - 2 - PCLK
Horizontal Back Porch HBP - 44 - PCLK
Horizontal Front Porch HFP - 46 - PCLK
Hsync+ HBP+ HFP - - 92 - PCLK
Horizontal Address (Display area) Hadr - 800 - PCLK
Horizontal cycle - - 12.703 - us
Vertical Synchronization Vsync - 2 - Line
Vertical Back Porch VBP - 14 - Line
Vertical Front Porch VFP - 16 - Line
Vsync+ VBP+ VFP - - 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 1312 - Line
Frame-Rate - - 60 - Hz

(3R]

means no limit.

Note : 1. If using Image Process Algorithm, Type value for H-blanking is minimum requirement.
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Below Table provide the timing parameter by external Vertical-cycle and Horizontal cycle
(Resolution for 720 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. Unit
MIPI Vedio data-rate (4 lane) - - 384 - Mbps
PCLK Frequency FPCLK - 63.92 - MHz
Horizontal Synchronization Hsync - 2 - PCLK
Horizontal Back Porch HBP - 44 - PCLK
Horizontal Front Porch HFP - 46 - PCLK
Hsync+ HBP+ HFP - - 92 - PCLK
Horizontal Address (Display area) Hadr - 720 - PCLK
Horizontal cycle - - 12.703 - us
Vertical Synchronization Vsync - 2 - Line
Vertical Back Porch VBP - 14 - Line
Vertical Front Porch VFP - 16 - Line
Vsync+ VBP+ VFP - - 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 1312 - Line
Frame-Rate - - 60 - Hz

[73%2)

means no limit.
Note : 1. If using Image Process Algorithm, Type value for H-blanking is minimum requirement.
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Below Table provide the timing parameter by external Vertical-cycle and Horizontal cycle
(Resolution for 640 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. Unit
MIPI Vedio data-rate (4 lane) - - 347 - Mbps
PCLK Frequency FPCLK - 57.62 - MHz
Horizontal Synchronization Hsync - 2 - PCLK
Horizontal Back Porch HBP - 44 - PCLK
Horizontal Front Porch HFP - 46 - PCLK
Hsync+ HBP+ HFP - - 92 - PCLK
Horizontal Address (Display area) Hadr - 640 - PCLK
Horizontal cycle - - 12.703 - us
Vertical Synchronization Vsync - 2 - Line
Vertical Back Porch VBP - 14 - Line
Vertical Front Porch VFP - 16 - Line
Vsync+ VBP+ VFP - - 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 1312 - Line
Frame-Rate - - 60 - Hz

(3R]

means no limit.
Note : 1. If using Image Process Algorithm, Type value for H-blanking is minimum requirement.
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Below Table provide the timing parameter by external Vertical-cycle
(Resolution for 800 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. Unit
MIPI Vedio data-rate (4 lane) - - 425 - Mbps
PCLK Frequency FPCLK - 70.22 - MHz
Horizontal Synchronization Hsync - 2 - PCLK
Horizontal Back Porch HBP - 44 - PCLK
Horizontal Front Porch HFP - 46 - PCLK
Hsync+ HBP+ HFP - - 92 - PCLK
Horizontal Address (Display area) Hadr - 800 - PCLK
Horizontal cycle - - 12.703 - us
Vertical Synchronization Vsync - 2 - Line
Vertical Back Porch VBP - 14 - Line
Vertical Front Porch VFP - 16 - Line
Vsync+ VBP+ VFP - - 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 16.66 - ms
Frame-Rate - - 60 - Hz

(3R]

means no limit.

Note : 1. If using Image Process Algorithm, Type value for H-blanking is minimum requirement.
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Below Table provide the timing parameter by external Vertical-cycle
(Resolution for 720 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

Parameters Symbols Min. Typ Max. Unit
MIPI Vedio data-rate (4 lane) - - 384 - Mbps
PCLK Frequency FPCLK - 63.92 - MHz
Horizontal Synchronization Hsync - 2 - PCLK
Horizontal Back Porch HBP - 44 - PCLK
Horizontal Front Porch HFP - 46 - PCLK
Hsync+ HBP+ HFP - - 92 - PCLK
Horizontal Address (Display area) Hadr - 720 - PCLK
Horizontal cycle - - 12.703 - us
Vertical Synchronization Vsync - 2 - Line
Vertical Back Porch VBP - 14 - Line
Vertical Front Porch VFP - 16 - Line
Vsync+ VBP+ VFP - - 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 16.66 - ms
Frame-Rate - - 60 - Hz

(3R]

means no limit.

Note : 1. If using Image Process Algorithm, Type value for H-blanking is minimum requirement.
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Below Table provide the timing parameter by external Vertical-cycle
(Resolution for 640 horizontal x 1280 vertical display with Frame-Rate of 60Hz)

b3 S G =1 /AN

Parameters Symbols Min. Typ Max. Unit
MIPI Vedio data-rate (4 lane) - - 347 - Mbps
PCLK Frequency FPCLK - 57.62 - MHz
Horizontal Synchronization Hsync - 2 - PCLK
Horizontal Back Porch HBP - 44 - PCLK
Horizontal Front Porch HFP - 46 - PCLK
Hsync+ HBP+ HFP - - 92 - PCLK
Horizontal Address (Display area) Hadr - 640 - PCLK
Horizontal cycle - - 12.703 - us
Vertical Synchronization Vsync - 2 - Line
Vertical Back Porch VBP - 14 - Line
Vertical Front Porch VFP - 16 - Line
Vsync+ VBP+ VFP - - 32 - Line
Vertical Address (Display area) Vadr - 1280 - Line
Vertical cycle - - 16.66 - ms
Frame-Rate - - 60 - Hz

(3R]

means no limit.

Note : 1. If using Image Process Algorithm, Type value for H-blanking is minimum requirement.
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6.3. Serial Interface (SPI)

The serial interface is used to communication between the micro controller and the LCD driver chip. It
contains CSX (chip select), SCL (serial clock), SDI (serial data input) and SDO (serial data output). Serial
clock (SCL) is used for interface with MPU only, so it can be stopped when no communication is necessary.

If the host places the SDI line into high-impedance state during the read intervals, then the SDI and SDO can
be tied together.

6.3.1. SPI write mode

The write mode of the interface means the micro controller writes commands and data to the NVV3051F-
L. The serial interface is initialized when CSX is high. In this state, SCL clock pulse or SDI data have no
effect. A falling edge on CSX enables the serial interface and indicates the start of data transmission. When
CSX is high, SCL clock is ignored. During the high time of CSX the serial interface is initialized. At the
falling CSX edge, SCL can be high or low. SDI/SDO is sampled at the rising edge of SCL. R/W indicates,
whether the byte is read command(R/W = ‘1°) or write command (R/W = ‘0°). It is sampled when first rising
SCL edge. If CSX stays low after the last bit of command/data byte, the serial interface expects the R/W bit
of the next byte at the next rising edge of SCL.

Register Write: Singal Parameter

CSX l-Dicx D¢ Command P4-DICXP¢ Parameter——— F

o1 0 (a8 R R e R oY 1 (0708 (0 0408 02)( 01 o6

Figure: SPI Protocol for write

6.3.2. SPI read mode

The read mode of the interface means that the micro controller reads register value from the NV3051F-L.
To do so the micro controller first has to send a command and then the following byte is transmitted in the
opposite direction. After that CSX is required to go high before a new command is send. The NV3051F-L
samples the SDI (input data) at the rising edges, but shifts SDO (output data) at the falling SCL edges.

Thus the micro controller is supported to read data at the rising SCL edges. After the read status command
has been sent, the SDI line must be set to tri-state no later than at the falling SCL edge of the last bit. For the
memory data read, a dummy clock cycle is needed (8 SCL clocks) to wait the memory data send out in SPI
interface. But it doesn’t need any dummy clock when execute the command data read.

Register Read: Without dummy clock

— » ¢ >
csx T Read Command Data

MCU —b
D@ IR7 X IR6 X IR5 X IR4 X 1IR3 X IR2 X IR1 X IR0 High Z : Next

SDI |

i Command

LCD .
SDI H |gh Z- D7 D6 D5 D4 D3 D2 D1 DO X

Figure: SPI Protocol for register read mode
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6.4. LVDS interface

6.4.1 Data input format for LVDS

LVDS_CKP

\ /

LVDS_CKN

T\

LVDS_DOP/N { R<0>

LVDS_D1P/N ( c<t>

LVDS D2PIN (5

6-bit LVDS input (LVBIT=L, LVFMT=Don’t care)

\ /
/ \

LvDS_DOP/N { r<> X o2 X rer> X 6> X Res> X ret> X Rea> X Re2>

LVDS_CKP

LVDS_CKN

LVDS_D1 P/N ( G<3> X B<3> X B<2> X G<7> X G<6> X G<5> X G<4> X G<3> X B<3> >
LVDS_DZP/N ( B<4> X DE X VS X HS X B<7> X B<6> X B<5> X B<4>
LVDS D3P/N ( R<0> X R X B<1> X B<0> X G<1> X G<0> X R<1> X R<0>

8-bit LVDS input (LVBIT=H, LVFMT=L)

vs]
A
\%
><
vs]
é\’
\%
><
(@)
&
\
><
()
A
\%
><
()
&
\%
><
(@)
Q
\Y
><
()
A
\%
><
vs]
A
\%
NS
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LVDS_CKP

LVDS_CKN

\ /
/ \

LVDS_DOP/N < R<0> X G<0> X R<5> X R<4> X R<3> X R<2> X R<1> X R<0> X G<0> >
LVDS_D1P/N < G<1> X B<1> X B<0> X G<5> X G<4> X G<3> X G<2> X G<1> X B<1> >

LVDS_DZP/N < B<2> X DE X VS X HS X B<5> X B<4> X B<3> X B<2>

LVDS_DSPIN (Y

DE>

- X B<7> X B<6> X G<7> X G<6> X R<7> X R<6>

)

___><____><____

8-bit LVDS input (LVBIT=H, LVFMT=H)
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6.5. Sleep Out-Command And Self-Diagnostic Functions Of The Display Module

6.5.1. Register loading detection

Sleep Out-command is a trigger for an internal function of the display module, which indicates, if the
display module loading function of factory default values from OTP (one-time programming memory) to
registers of the display controller is working properly.

There are compared factory values of the OTP and register values of the display controller by the
display controller. If those both values (OTP and register values) are same, there is inverted (=increased by 1) a
bit in “Read Display Self-Diagnostic Result (OFh)” (=RDDSDR) (The used bit of this command is D7). If

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

The flow chart for this internal function is following:

Sleep In(10h)

Power on sequence
HW reset
SW reset

-~

— | Sleep Out Mode || Sleep |

n Mode |4—| RDDSI;I;’SD7=0

A4

A4

Sleep Out (11h)

Loads

values

from OTP to registers

!

Compares OTP
and register value

Are
OTP and register
values
same?

D7 inverted |

Il
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6.5.2. Functionality detection

Sleep Out-command is a trigger for an internal function of the display module, which indicates, if the
display module is still running and meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is
still  meeting functionality requirements (only Booster voltage level). If functionality requirement is met,
there is inverted (= increased by 1) a bit in “Read Display Self-Diagnostic Result (OFh)” (=RDDSDR) (The
used bit of this command is D6). If functionality requirement is not same, this bit (D6) is not inverted (=
increased by 1).

The flow chart for this internal function is following:

Power on sequence
HW reset
SW reset

Sleep In(10h)

1 Il 1

— |  Sleep Out Mode Sleep In Mode — RDDSDR’sD6=0

Sleep Out (11h)

h 4

Checks Booster voltage levels
and other functionalities

No

Is functionality
requirement met?

D6 inverted

Note: There is needed 120msec after Sleep Out —command, when there is changing from Sleep In —-mode to
Sleep Out —mode, before there is possible to check if functionality requirements are met and a value of
RDDSDR’s D6 is valid. Otherwise, there is 5msec delay for D6’s value, when Sleep Out —command is sent in
Sleep Out —mode.
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6.6. Power On/Off Sequence
IOVCC and VCI can be applied in any order. IOVCC and VCI can be powered down in any order.

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

During power off, if LCD is in the Sleep In mode, IOVCC or VCI can be powered down minimum
Omsec after RESX has been released.

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

Note 1: There will be no damage to the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: There will be no abnormal visible effects on the display between end of Power On Sequence and
before receiving Sleep Out command.

Also between receiving Sleep In command and Power Off Sequence.

If RESX line is not held stable by host during Power On Sequence, then it will be necessary to apply a
Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation. Otherwise
function is not guaranteed.

The power on/off sequence is illustrated below:
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6.6.1. Case 1 - RESX line is held high or unstable by host at power on

If RESX line is held High or unstable by the host during Power On, then a Hardware Reset must be
applied after both VCI and IOVCC have been applied — otherwise correct functionality is not guaranteed.
There is no timing restriction upon this hardware reset.

trew

tfpw=+/- no limit

[QVCC N
Zi Time when the latter signal rises up to 90% if its AS
|| Typical Value. e . g . When VCI comes later, this
/I time is defines at the cross point of 80% of 275V, \
VCl ot 90% of 2.6V

Time when the former signal falls up to 90% if its
Typical Value. e . g . When VCI comes later, this | ™|
time is defines at the cross point of 90% of 275V,
not 90% of 2.6V

tfrwose=4/- no limit trewese=+- no imit ¢

| e e - =\ |7
CSX Horl 4

7 T N — . ¥

J  trevrese=+/-no limit

RESX 30%‘: /
(Power down in
Sleep Out mode) | trewsesc=+-no limit Hrwresxi=min. 120ms
RESX 30%‘; / N
(Power down in thrwmesie=min. Ors-
Sleep Out mode)

tfewresii=is applied to RESX falling in the Sleep Out Mode.
tfrwresxe=is applied to RESX faling in the Sleep In Mode.
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6.6.2. Case 2 - RESX line is held low or unstable by host at power on

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

trew

tfow=+/- no limit

IovCC
N

Z Time when the latter signal rises up to 90% if its S

VCI | Typical Value. e . g . When VCI comes later, this
/ time is defines at the cross point of 90% of 2.75V , N\

not 90% of 2.6V

N

Time when the former signal falls up to 90% if its
Typical Value. e . g . When VCI comes later, this N
time is defines at the cross point of 90% of 2.75V ,

not 90% of 2.6V
tfewcsx=+/- no limit trewcsx=+/- no limit
W | geemeccccccccccccccccccccccccccccnnn - |,
. U “"
C SX H or L b4 n
AR AR
] A N X X X X R R R N Y -t A §

trewresx=min.10us

RESX 30%7
(Power down in ) —)
Sleep Out mode) trrwresx=min.10us tfrwresi=min. 120ms

w
RESX - 30% # tfrwresxe=min. ONE N —
(Power down in —
Sleep Out mode) tfewresxi=is applied to RESX falling in the Sleep Out Mode.

tfewresxz=is applied to RESX falling in the Sleep In Mode.

6.6.3. Uncontrolled power off
The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled
power off sequence. There will not be any damages for the display module or the display module will not
cause any damages for the host or lines of the interface.
At an uncontrolled power off the display will go blank and there will not be any visible effects within
(TBD) second on the display (blank display) and remains blank until “Power On Sequence” powers it up.
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7. ELECTRICAL SPECIFICATION
7.1. Absolute Maximum Ratings

(VCI=2.5V~6.0V, IOVCC = 1.65V~3.6V, Ta = -30°C ~ 85°C)

Parameter Symbol Rating Unit | Note
Power Supply Voltage 1 IOVCC-VSS -0.3~+4.5 Vv
Power Supply Voltage 2 VDDAM-VSS -0.3~ +6.6 \
Power Supply Voltage 3 VCI-VSS -0.3~ +6.6 \Y,
Power Supply Voltage 4 VPP-VSS -0.3~+7.8 \Y,
Power Supply Voltage 5 DVDD-VSS -0.3~+1.8 Vv
Power Supply Voltage 6 VSP-VSS -0.3~+6.6 Vv
Power Supply Voltage 7 VSS-VSN -0.3~+6.6 Vv
Power Supply Voltage 8 VGH-VGL -0.3~+32 Vv

Input Voltage Vit -0.3~10VCC+0.3 \Y
Operating Temperature Topr -30 ~ +85 C

Storage Temperature Tstg -40 ~ +125 C

Note: If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily,
the quality of the product may be degraded. Absolute maximum ratings, therefore, specify the values
exceeding which the product may be physically damaged. Be sure to use the product within the range of the
absolute maximum ratings.
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7.2. DC characteristic

7.2.1. Basic DC characteristic
(VCI=2.5V~6.0V, IOVCC = 1.65V~3.6V, Ta=-30"C ~857C)

Specification

N\%,

Parameter Symbol Conditions Unit |[Notes
MIN TYP MAX
|Power & Operation Voltage
Analog Operating voltage VCI Operating Voltage 2.5 2.8 6.0 Vv
Logic Operating voltage IovCC I/0 supply voltage 1.65 1.8 3.6 Vv
MIPI interface operating voltage VDDAM MIPI supply voltage 1.75 - 6.0 v Notel
linput/Output
Logic High level input voltage VIH - 0.7*10VCC - I0VCC \Y
Logic Low level input voltage VIL - VSS - 0.3*I0VCC \Y
Logic High level output voltage VOH IOH =-0.1mA 0.8*I0VCC - I0VCC \Y
Logic Low level output voltage VOL IOL =+0.1mA VSS - 0.2*I10VCC \Y
Logic Input leakage current lL Vin=IOVCC or VSSI -0.1 - +0.1 uA
VCOM Operation
VCOM voltage VCOM - -3.375 -1.0 0 Y
Source Driver
Source output range Vsout - VGMN+0.1 - VGMP-0.1 \Y
Gamma positive reference voltage | VGMP - 2.64 - 5.846 \Y
Gamma negative reference voltage | VGMN - -5.702 - -2.509 \Y
Source output settling time Tr Below with 99% precision - TBD - us
Output deviation voltage v Sout >=+4.2V, Sout<=+0.8V ) - TBD mV
\dev
(Source positive output channel)
+4.2V>Sout>+0.8V - - TBD mV
Output deviation voltage v Sout <=-4.2V, Sout>=-0.8V ) - TBD mV
dev
(Source negative output channel)
-4.2V<Sout<-0.8V - - TBD mV
N A\ =
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Output offset voltage VOFFSET - - | - | TBD | mV |
|IReference Voltage
Internal reference voltage VREF 1.876 2.00 2.125 \Y
|Booster operation
VSP 4.5 6 Y
1%t booster output voltage
VSN -6 -4.5 Y
VGH 11.0 18.0 Y
2" booster output voltage
VGL -15.5 -7.0 \Y
|ICurrent Consumption
IIovCC TBD TBD uA
Sleep-IN mode RESX=High
IVCI TBD TBD uA
Note2
IIovCC TBD TBD uA
Deep standby mode RESX=High
IVCl TBD TBD uA

Notel. VDDAM are used as the power of MVDD LDO, the voltage level can’t be lower than 1.75V
Note2. The power/temperature conditions for Current consumption (Sleep-IN) part is (VCI, VDDAM)
=3.0V, IOVCC=1.8Vv@25C

(These values might be updated after further evaluation.)
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7.2.2. MIPI DC character
DC characteristics for MIPI-DSI

(VCI=2.5V~6.0V, IOVCC = 1.65V~3.6V, Ta=-30'C~857C)

Specification
Parameter Symbol Conditions Unit
MIN TYP MAX
Power supply voltage for MIPI Interface
Power supply voltage for MIPI VDDAM i} 175 18 6.0 v
interface MV1P2 - 1.125 12 13 v
LPDT Input Characteristics
Pad signal voltage range Vi - -50 - 1350 mV
Ground Shift VGNDSH - -50 - 50 mV
Logic 0 input threshold VIL - 0 - 550 mV
Logic 1 input threshold VIH - 880 - MV1P2 mV
Input hysteresis VHYST - 25 - - mV
LPDT Output Characteristics
Output low level VOL - -50 - 50 mV
Output high level VOH - 1.1 1.2 1.3 \Y
Logic 1 contention threshold VILCD,MIN - 450 - MV1P2 mV
Logic O contention threshold VIHCD,MAX - 0 - 200 mV
Output impedence of LPDT Z0LP - 80 100 125 ohm
Hi-speed Input/Output Characteristics
Single-end input low voltage VILHS - -40 - - mV
Single-end input high voltage VIHHS - - - 460 mV
Common mode voltage VCMRXDC - 70 - 330 mV
Hi-speed transmit voltage VOD - 140 200 250 mV
Differential input impedence ZID - 80 100 125 ohm
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Voo — ————— — — — — 47 — — — — — - —— — — — - Vormc
LP-TX
Output High
Voruy — — — — - LP-RX Input High
Vg — — — — — — | = — — — — s - - ——- Virun
LP-CD Input High
LP-RX
Threshold Region
Yy ————— - == — — — s+ F— - ——- ViLmax
————— ———— Y
VHCD‘MIN __________ s
LP-CD HsRx % — — — = Vowrxncmax
Threshold Regicn LP-RX Input Low HSRX o -0
Input
__________ Mode
Vicomes LP.CD Range Input Range
- — - — = Vewrxoz M
VoLmax —— e - Input Low
GND o T GND
VoLum - uout Low - ‘ S — — — - — =V
S/ . (8 P S P /
'Y y ¥ A
Low Power Low Power Low Power High Speed Receiver
Transmitter Contention Detecter Receiver
N I\ NG=
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7.3. AC characteristic

7.3.1. Reset timing characteristics

Short than 5us

RESX jgljé tresw

tREST

Internal
Status

Normal Operation Reseting

Initial Condition
(Default for H/W Reset)

VSS=0V, IOVCC=1.65V to 3.6V, VCI=2.5V to 6.0V, Ta = -30°C to 85°C

Symbol Parameter Related Pins| MIN | TYP | MAX Unit
Note
Toeew *1) Reset low pulse width RESX 10 - - us
i i When reset applied during
- 5 Sleep in mode ms
" .
Teest 2) Reset complete time When reset applied
- - 120 .
- during Sleep out mode ms

Table: Reset input timing

Note 1: Due to an electrostatic discharge on RESX line,spike does not cause irregular system reset according to

the table below.

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

Between 5us and 10us

Reset starts
(It depends on voltage and temperature condition.)

Note 2: During the resetting period, the display will be blanked (The display is entering blanking sequence,
which maximum time is 120ms, when Reset Starts in Sleep Out mode. The display remains the blank state in

Sleep In mode) , then return to default condition for H/W reset.

Note 3: During Reset Complete Time, ID1/ID2/ID3 and VCOM value in OTP will be latched to internal register.
After a rising edge of RESX, there is a H/W reset complete time (Trest) which lasted 5ms.The loading

operation will be done every time during this reset.
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Note 4: Spike Rejection also applies during a valid reset pulse as shown below:

L 10us

I¢ d

Reset is accepted

10us

-
-

— PL Less than 20ns width positive spike will be rejected

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

7.3.2. Serial interface characteristics (SPI)

CSX Vi
Vi A Tenw

¢ Tcss p Tscvew/Tscyer > Tesh >
/T Tscc
Z g ‘TSLW/TSLR N Z
SCL /] TSHW/TSHRV |
Tsos M Tson

Vi -3§:
SDI va DS

TACC ¢ TOH
SDO VIH
VIL* 7L

Figure: 3-pin Serial Interface Characteristics
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Table: SPI Interface Characteristics

Signal Symbol Parameter MIN MAX | Unit | Description
- Chip select setup time 15 - ns
Tesh Chip select hold time 15 - ns
CSX Tscc Chip select setup time 20 - ns -
Terw Chip “H”  pulse width 40 - ns
Tscvew Serial clock cycle (Write) 66 - ns
Tsuw SCL “H” pulse width (Write) 10 - ns -
Tsiw SCL “L” pulse width (Write) 10 - ns
SCL Tscver Serial clock cycle (Read) 150 - ns
TsHr SCL“H” pulse width (Read) 60 - ns -
Tsir SCL“L” pulse width (Read) 60 - ns
TSDS Data setup time 10 - ns
TsoH Data hold time 10 - ns
SDI Tacc Access time 10 50 ns For maximum
C.=30pf
Ton Output disable time 1s 50 . For minimum
Ci=8pf

Note 1: IOVCC=1.65 to 3.6V, VCI=2.5t0 6V, VSSI=VSS=0V, Ta=-30to 85C
Note 2: The rise time and fall time (tr, tf) of input signal is specified at 15 ns or less.

Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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7.3.3. MIPI-DSI characteristics
7.3.3.1. High speed mode

Specification .
Parameter Symbol Parameter Unit
MIN TYP MAX
High Speed Mode
DSI-CLK+/- 2XUiinst Double Ul instantaneous 2.22 - 25 ns
DSI-CLK+/- Ulinsta , Ulinsts Ul instantaneous Halfs 1.11 - 125 ns
DSI-Dn+/- Tas Data to clock setup time 0.15 - - Ul
DSI-Dn+/- Ten Data to clock hold time 0.15 - - ul
DSI-CLK+/- Tartclk Differential rise time for clock 150 - 0.3Ul ps
DSI-Dn+/- Tdrtdata Differential rise time for data 150 - 0.3UlI ps
DSI-CLK+/- Tftclk Differential fall time for clock 150 - 0.3Ul ps
DSI-Dn+/- Tdftdata Differential fall time for data 150 - 0.3Ul ps
DSI-CLK+

DSI-CLK-

|‘ Ulinsta l|I Ulinste N|
| I |

I 2XUlinst I

A
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DSI-CLK#+- - — - — - — - — - — _>/
DSI-CLK- .
DSI-DN+ — — _\//

DSI-Dn- |\~

| tDS tDH | tDS tDH
tDFTDATA tDFTDATA
| tDFTCLK | | tDFTCLK |
DSI-CLK+/- I
DSI-Dn+/- I
I

OV Reference for Differential
Clock/Data input

Full HS swing
Voltage

Figure: AC characteristics for MIPI-DSI High speed mode
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7.3.3.2. Low power mode

Specification .
Parameter | Symbol Parameter Unit
MIN TYP MAX
Low Power Mode
Length of LP-00, LP-01, LP-10 or LP-11 periods
DSI-DO+/- TLPXM MPU Display Module 50 i - ns
Length of LP-00, LP-01, LP-10 or LP-11 periods
DSI- DO+/- TLPXD Display Modulen MPU 58 i - ns
DSI- DO+/- TTA-SURED Time-out before the MPU start driving TLPXD 2XTLPXD ns
DSI- DO+/- TTA-GETD Time to drive LP-00 by display module S5XTLPXD - ns
DSI- DO+/- TTA-GOD Time to drive LP-00 a,f\jliruturnaround request — AXTLPXD ) ns
. Ratio of TLPXM / TLPXD between MCU and
DSI- DO+/- | Ratio TLPX display module 23 ) 32
MCU is controlling l Control Change l Display Module is Controlling
< >

|

TLPXM TLPXM TLPXM l

DSI-D0+ > >C—> |
|

LP-11 LP-10___ LP-00_ _LP-10

v

<
I TTA—GETD I

I
|
| « P e PP,
= . r Y Torasurem | e
DSI-DO- ! ! “«——» I !
\_ _I \_ | | _I
\ ] \ N 'I
...... S S S

Figure: BTA from the MCU to the Display Module

Display Module is Controlling l Control Change | MCU is controlling
I I
DSI-DO+ Tuiexp Tiexo Tiexo : : Tiexm Tiexm
_________________ N e e pimimimimie i,
DSI-Do- \ i PRy | i
\ ! . I I !
| W, =l L P l
LP-11 LP-10 LP-00 LP-10 1 LP-00 1 LP-10 LP-11
> > > > > | | > > >
' Tra-cop ! g

Figure: BTA from the Display Module to the MCU
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7.3.3.3. Bursts

FVrerRm-EN(MAX)

—VIH(min)___Q___ _____ ——
FVIL(Mmax) — — — N— — xN— — — — — ——

R

T D-TERM-EN—
LP-00

LP-11

) J— THS—SETTLE —>

THS-TRAIH

Specification .
Parameter Symbol Parameter Unit
MIN TYP MAX
|High Speed Data Transmission Bursts
DSI-Dn+/- TLPX Length of any low-power 50 ) ns
state period -
DSI-Dn+/- | THS-PREPARE | Time to drive LP-00 to prepare for 40ns+4U| - | ssns+6Ul |
HS transmission
DSI- Dn+/- THS- THS-PREPARE+time to drive HS-0 145ns+10Ul i
PREPARE+THS- before the sync sequence - ns
ZERO
Time to enable Data Lane Time for Dn to
DSI- Dn+/- TD-TERM-EN |receiver line termination measured - 35ns+4Ul
reach VTERM-EN ns
from when Dn crosses VIL(max)
DSI- Dn+/- THS-SKIP Time-out at RX to ignore transition _ 55ns+4UI
period of EoT 40 ns
Time to drive flipped differential
DSI- Dn+/- THS-TRAIL state after last payload data bit of a| max (8Ul, 60ns+4Ul) - - ns
HS transmission burst
DSI- Dn+/- THS-EXIT Time to drive LP-11 after HS burst 100 - - ns
DSI- Dn+/- TeoT Time from start of THS- . - | 108ns+1201|
TRAIL period to start of LP-11 state
pst-cLk+{00000N000ONOOCCO00OPOOPON0ADOINAC
<*TLPX 4><7THS-PF\‘EPARE *><THS-ZERO'><*THS-SYNC;>
DSI-Dn+/-

FTHS-EX\T —>

Figure: High Speed Data Transmission Bursts
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Specification )
Parameter Symbol Unit
Parameter MIN TYP | MAX
Switching the clock Lane between clock Transmission and Low Power Mode
Time that the transmitter shall continue sending
DSI-CLK+/- ITCLK-POST HS clock after the last associated Data Lane 60ns+52UlI - - ns
has transitioned to LP mode
ITime that the HS clock shall be driven prior to
DSI-CLK+/- ITCLK-PRE any associated Data Lane beginning the transition 8 - - Ul
from LP to HS mode
DSI-CLK+/- TCLK-PREPARE Time tq drlve LP-00 to prepare for HS clock 38 i 95 ns
transmission
Time to enable Clock Lane receiver line ITime for Dn
DSI-CLK+/- ITCLK-TERM- EN termination measured from when Dn crosses to reach 38 ns
V/iL(max) VTERM-EN )
ITCLK-PREPARE ITCLK-PREPARE + time for lead HS-0 drive period
DSI- CLK+/- . -
Sl- CLk+/ +TCLK-ZERO before starting Clock 300 - ns
ITime to drive HS differential state after last
DSI- CLK#/-  [TCLK-TRAIL payload clock bit of a HS transmission burst 60 - ) ns
ITime from start of TCLK-TRAIL period to start of 105ns+
DSI-CLK+/- TeoT LP-11 state - - 1201 ns
Disconnect
DSI-CLK+/- «—T cicpost—p«——Teor—> /Terminator
-VIHminy — — = | — T T T T 7
-ViL(max) —___ |~ T T ™7
Disconnect
DSI-Dn+/- Terminator
VR = o T T T T TTTCCIIIIIIIIIIICCN
- VIL(max) //_

Figure: Switching the clock Lane between clock Transmission and Low Power Mode
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7.3.4 LVDS DC characteristic

Parameter Symbol | Condition Min. Typ. Max. | Unit
Differential i\r:le;; heigh threshold VixTH i i 0. 1Note v
Differential in utglow threshold Vewvew=1.2V

P VReTL -0.1N0t - - v
voltage
Input voltage range(single-end) VRxIN 0 - 1.8 vV
Differential input common mode 18-
Vi VID|/2 1.2 Y
voltage RV viDl/ |VID|/2
Differential input voltage |VID| 0.2 - 0.6 \%
Differential input leakage current ILcLvps -10 - 10 uA
Differential input impedance ZID 80 100 140 Q
Note : VCI=3.3V
Single-End Signal ~ LVDS_DxP - LVDS_DxXN =—|V;p| <Ver= “Low”  LVDS_DxP- LVDS_DxN = |Vip| >Vem= “High”
Va
LVDS_DxP
) >§E/ >< . >§ Vel
— A T T — — 7 7 AT — — /17 - — — - - - ID
LVDS_DxN T =
Vranmin Vrainmax lVR"VCM
GND -

Differential Signal

LVDS_DxP - LVDS_DxN
G\D ——4————-—-lF——5——— -—

Figure: LVDS Receiver Differential Definition
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7.3.5 LVDS AC characteristic

Parameter | Symbol Condition Min. Typ. Max. Unit
Clock RXFCLK ; 30 ; 71 MHz
Frequency
nout data |VID|=200mV
Ske'\’N e | TRsKM RXVCM=1.2V 500 - - ps
& RXFCLK=71MHz
Clock High TLVCH ; - 4/(7*RxFCLK) - ns
Time
Clock Low TLVCL ; - 3/(7*RXFCLK) - ns
Time
PLLwake- | o piL . - ; 150 us
up-time
3 1/R XFCLK .
I‘ Il
LVDS_CKP 4 >'< |
LVDS_CKN /| | ;
I |
Previous 1 Cycle : |
|

\ 4

I

}

|

> I

Cycle |
I

|

[

wos PR X XX X X X X X XX
Vel J ___________

| TenPLL

X XX XX X XX

Vi,

__>_<__+_

Clock
Figure LVDS figure
Parameter Symbol Min. Typ. Max. Units Condition
Modulation SSC™mF 23 - 93 KHz
Frequency
Modulation Rate SSCMR - - +3 %
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J L T I
CLK [ I I 1 [ I
DATA
/ I
Rspos1(min)—p :4_: : /’: \\ Lo
Rspos1(max) «—> |/ | \\ I
Rspos2(min) <—/>'f I N\ N : :
Rspos2(max) 4—/—>: N N |
Rspos7(min) | ,/ \\ =: :
/ N
Rspos7(max) < <>
( Ideal strobe position \l]
|

;o — I
Rspos(max) |

Rspos(min) |
|

Ideal TX Pulse Position

I I

' P v N
| Trskm | Tsw "1 Trskm

I

|

Ideal TX Pulse Position

Tsw:Strobe width (Internal data sampling window)
Rspos:Receiver strobe position
Trskm:Receiver strobe margin
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8. CHIP INFORMATION
8.1. PAD Assignment

. B3 L . B3,
T7 N ! i BaC3Cl C?
cffe] f it b B el
fops fopoB2y bls [i2
- BS
798um Z_h‘g_ \4 _"E:L‘l_
(not includ BL % « OLB:2484 ‘gl
o. c.u e 00 ILB:610
scribe line)
- A6 'A NV3051F-L FACE UP Nﬁﬂﬁ L
0 0 G i ke Bhabiae-- 11 6 i,
3 3 — T '
AL a
28700um(not include scribe line)
Symbol Size Symbol Size Symbol Size
Al 30 A7 672.5 B6 735.5
A2 48 B1 16 B7 657.5
A3 45 B2 65 C1 60
A4 13 B3 33 Cc2 664
A5 572.5 B4 13 C3 10.1
A6 55 B5 25 Unit: um

Note: There is temperature compensation design.
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Maximum layout resistance:

Name Type Maxim.um layout Unit
resistance
IOvVCC Power supply 10 Q
VDDAM Power supply 10 Q
VCI Power supply 10 Q
VSPVSN Power supply 10 Q
DGND Power supply 10 Q
DGND_LVDS Power supply 10 Q
AGND Power supply 10 Q
VSSI Power supply 10 Q
VSSI_LVDS Power supply 10 Q
MGND Power supply 10 Q
CGND1 Power supply 10 Q
RGND Power supply 10 Q
VPP Power supply 10 Q
IM[2:0],LANSEL Input 100 Q
EXTP,EXTN Output 30 Q
SCL,CSX,RESX Input 100 Q
SDI Input/Output 100 Q
SDO Output 100 Q
TE, TE1 Output 100 Q
LEDPWM Output 100 Q
PWM_VSN Output 100 Q
CLKP;CLKN Input 8 Q
DOP/N~D3P/N Input/Output Q
LVDS_CKP;LVDS_CKN Input 5 Q
LVDS_DOP/N~LVDS_D3P/N Input 5 Q
DVDD Output 10 Q
DVDD_LVDS Output 10 Q
VGMP, VGMN Output 10 Q
VREF Output 10 Q
VGH Output 10 Q
VGL Output 10 Q
MVDD Output 10 Q
GOUT_L[22:1] Output 30 Q
GOUT_R[22:1] Output 30 Q
VCOM_L,VCOM_R,VCOM_DUM Output 10 Q
TEST_EN,BIST_EN,CLK_SEL Input 100 Q
EXT_CLK,TEST[3:0] Input 30 Q
TOUT[3:0] Output 30 Q
LED_K1; LED_K2;

LED_k3; LED_k4; LED_k5 Input/Output > Q
RS1 Input 100 Q
VGH1,VGH2 Output/Capacitor Connection 10 Q
DCHR1, DCHR2 Output/Resistor Connection 50 Q
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8.2. Alignment Mark

--Alignment Mark coordinate

Leftl  (-13706,361),Rightl (13706,361)
Left

Right

7um I

4.25Um1

Left2  (-13706, 274),Right2 (13706, 274)
--Alignment Mark size
Right

Left

7umI

4.25umI

10um

I7um

11.25um
I4.25um

17.5um

11.25um

10um

wnoJ

wng'/T
wngz' 1T

wno
wngg' 1T
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9. DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by NV Technology are covered by the warranty and patent indemnification
provisions stipulated in the terms of sale only. NV Technology makes no warranty, express, statutory implied or
by description regarding the information in this publication or regarding the freedom of the described chip(s)
from patent infringement. FURTHERMORE, NV Technology MAKES NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. NV Technology reserves the right to halt
production or alter the specifications and prices at any time without notice. Accordingly, the reader is cautioned
to verify that the data sheets and other information in this publication are current before placing orders. Products
described herein are intended for use in normal commercial applications. Applications involving unusual
environmental or reliability requirements, e.g. military equipment or medical life support equipment, are
specifically not recommended without additional processing by NV Technology for such applications. Please note
that application circuits illustrated in this document are for reference purposes only.
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Revision history

Version No. Date Page Introduction
0.1 2022-3-10 All New build.
0.2 2022-11-07 All Update “Chapter 6.2.6 MIPI video parameter”
0.3 2023-5-5 151, 153 Update “Chapter 8 CHIP INFORMATION”
0.4 2023-9-13 63 Add the register of 23h in chapter 5.3
05 9023-10-8 64 LSJ.F;(.i;:ce the description of 37H~39H register in “Chapter
0.7 2024-4-10 148 Delete the typical value of differential input voltage and

update the waveform in chapter 7.3.4

Information furnished is believed to be accurate and reliable. However, New Vision Microelectronics Inc.
assumes no responsibility for the consequences of use of such information nor for any infringement of patents or
other rights of third parties, which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of New Vision Microelectronics Inc. Specifications mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information if
previously supplied.
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