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1. Features

B Special design for middle size TFT LCD Panel with MIPI interface
B The chip Integrate 1803 channel source driver and timing controller
B Support panel resolution (HxV) :
1200(RGB)x1920, 600(RGB)x1024, 1080(RGB)x1920, 1200(RGB)x1600
B 8-bit resolution 256 gray-scale
B Operating frequency: MIPI: 1Gbps/Lane (Max.)
B Support 2, 3 or 4 data lanes for MIPI interface
B Power for digital circuit(VCC/VCC_IF): 1.4V ~ 1.6V
m  Power for digital circuit(VDD): 2.7V ~ 3.6V
m  Power for analog circuit(AvDD): 7.0 ~ 10.0V
B Support RGB independent gamma correction function
B Support CABC function
B Support Color Enhancement function
B Support Advance BIST function
B Support Zig-Zag driving method
B Support GIP function
B Not support MIPI BTA function
B COG package
B Chip size = 28500 um x775 um
B Output bump pitch=12 um

2. General Description

The NT51021 integrats 1803 source channels, a timing controller, and GIP control circuits for color TFT
LCD panel with normal or GIP.panel structure. The chip without frame memory and support MIPI interface.

The NT51021 is a highly integrated solution for small size to middle size TFT LCD panels. The chip is
special designed for low cost portable product application.
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3. Function Block Diagram
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Figure 1. System Function Block Diagram
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4. Application Block Diagram
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Figure 2. Application block diagram for WUXGA GIP panel
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6. Pin Descriptions

Table 1. Pin Descriptions
Designation o
(Domain) 1/0 Description
DOP/DON
g;g;g;m | MIPI data input pins
D3P/D3N Please set to VCC_IF voltage level if pin is NOT in use.
(VCC_IF)
CLKP/CLKN . .
(VCC_IF) I |MIPI clock input pins.
SHLR Source Right or Left sequence control. Normally pull high
(VCC) I |SHLR ="L", shift left: last data = S1<S2<S3.......... <S1800 = first data.
SHLR ="H", shift right: first data = S1>S2->S3........ —>S51800 = last data.(Default)
UPDNB Griver Up or Down sequence control. Normally pull high.
(VCC) I |[UPDNB ="L", STV1 pin output vertical start pulse and UD pin<utput logical "1".
UPDNB = "H", STV2 pin output vertical start pulse and-UD pin output logical *0".(Default)
ZIGZAG Zig-zag driving method setting. Normally pull high.
(VCC) I |ZIGZAG ="L", Normal driving method.
ZIGZAG = "H", Zig-Zag driving method..(Default)
ZTYPE Zig-Zag panel layout type selection. Normally pull high:
(VCC) I |ZTYPE ="L", Zig-Zag-layout type0.
ZTYPE ="H", Zig-Zag layout type1.(Default)
Display.resolution selection
RES[1] | RES|[0] Resolution Disable channels
RES[1:0] | L L 1200(RGB)x1600 No disable channel
(VCC) L H 1080(RGB)x1920 811~990
H L 600(RGB)x1024 No disable channel
H H 1200(RGB)x1920 No disable channel (Default)
Global reset pin. Normally pull high.
GRB | GRB = "L", The controlleris in-reset state.
(VDD) GRB_= "H","Normal operation.(Default)
Suggest to connecting with.an-RC reset circuit (L0Kohm, 1uF) for stability.
STBYB Standby mode, Normally pull high.
(VDD) | |STBYB = "L", timing controller, and source driver will turn off, all output are High-Z
STBYB ="H", normal operation. (Default)
PORT2B One/Tow port interface selection. Normally pull high.
(VCC) I |PORT2B ="L", Two port interface.
PORT2B ="H", One port interface.(Default)
Source driver location definition pin. Normally pull high. (for Pin Control only)
SDLOCI1] SDLOCIO0] Location
SDLOCJ[1:0] | L L Source driver location on #4
(VCQC) L H Source driver location on #3
H L Source driver location on #2
H H Source driver location on #1(Default)
The I2C Slave Address selection. Normally pull high. (for Pin Control only)
SA[3] SA[2] Location
SA[3:2] | L L SA[6:0]=110 00XX
(VCC) L H SA[6:0]=110 01XX
H L SA[6:0]=110 10XX
H H SA[6:0]=110 11XX (Default)
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Designation

(Domain) 1/0 Description
Black insertion control. Normally pull high.
BL(@Q(";’)ER | |BLKINSER = "L", disable black insertion.
BLKINSER = "H", enable black insertion. (Default)
BISTB Normal Operation/BIST pattern select. Normally pull high.
(VCC) | |BISTB ="L", BIST(DCLK input is not needed)
BISTB = "H", Normal Operation(Default).
BI(S\'/I'&(ZZ)LK | |External Clock input for BIST mode. Normally pull high.
BIST Clock select. Normally pull high.
BIS(-\I—/E%;SL | |BTCK_ENB="L", BIST operation with external input clock.
BTCK_ENB="H", BIST operation with internal clock. (Default)
BIST AUTO Setting for BIST pattern automatical display @ BIST mode. Normally pull high.
(V_CC) | |[BTPN_AUTO ="L", BIST Pattern is fixed current pattern.
BTPN_AUTO ="H", BIST Pattern is changed automatically. (Default)
NBW Normally black or normally white setting. Normally pull high.
(VCC) I |NBW ="L": Normally white.
NBW = "H": Normally black. (Default)
Terminal resistor disable/enable select pin. Normally pull-high. (for Pin Control only)
RTERM_EN RTERM_EN="L", Terminal resistor disable.

(VCQC) RTERM_EN="H", Terminal resistor enable:(Default)
Note: This setting is only for MIPl interface.

Terminal resistor select'pin. Normally-pull‘high.

RTERMI[1] (TP29) | RTERMIO] (TP28) | Ratio
RTERM[1:0] L 5 Terminal-resistoriis 75Q.
(vCC) I L H Terminal resistor is\150Q.
TP29,TP28 H L Terminal resistor is 250Q.
H H Terminal resistoris'100Q). (Default)

Note: This setting is only for MIPI interface.

Inversion method selection. Normally pull high.

) INVSELJ[1] INVSEL][O] Function
INVSEL{$:0] H H Column inversion. (Default)
(Veo) I - - :
TP33 TP32 H L 2 line 1 dot inversion.
' L H 1 + 2 line 1 dot inversion.
L L 1 line 1 dot inversion.
Source OR Driving selection. Normally pull high.
OPDRV[1] | OPDRV[0Q] | Ratio
OPDRV[1:0] | L L 75%
(VCQC) L H 125%
H L 150%
H H 100% (Default)
VCC EN VDD LDO on/off control pin. Normally pull high. (for Pin Control only)
(VD_D) | |VCC_EN="L", VCC LDO disable.
VCC_EN="H", VCC LDO. Enable (Default)
VCOM EN VCOM OP on/off control. Normally pull high. (for Pin Control only)
(VCE) I |[VCOM_EN ="L", VCOM OP disable.
VCOM_EN ="H", VCOM OP enable. (Default)
HAOP EN HAVDD OP on/off control. Normally pull high. (for Pin Control only)
(VCE) | |HAOP_EN ="L", HAVDD OP disable.
HAOP_EN ="H", HAVDD OP enable. (Default)
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Designation

(Domain) 110 Description
VCOM UGB VCOM OP type selection. Normally pull high. (for Pin Control only)
(VC_C) I |[VCOM_UGB ="L", VCOM OP is Operational Amplifier

VCOM_UGB ="H", VCOM OP is Unit Gain Buffer. (Default)

CABC H/W enable pin. Normally pull high.

CABC _ENBJ1] CABC _ENBJO0] Function
CABC_ENBJ1:0] | L L Moving Image.
(VCQC) L H Still Picture.
H L User interface Image.
H H CABC OFF(Default)
CE ENB Color enhancement function enable pin. Normally pull high.
(V_CC) I |CE_ENB ="L", Color enhancement function enabled.
CE_ENB ="H", Color enhancement function disabled. (Default)
ALSIN . .
(VDD) I |ALS sensor PWM signal input.
Registers command interface selection. Normally pull high. (forRPin Control only)
CMD_SEL | CMD_SEL Register Command interface
(vCC) L 12C
H MIPI(Default)
SCL | I12C Serial communication clock input.
(vDD) If not in use, fixed this pin to-GND:
SDA o, 12C Serial communication data.input/output.
(vDD) If not in use, pulled this pin to GND.
[2C_SCL o Serial.input'clock in 12C-Bus interface operation.
(vDD) This pin is for PMU/LED setting-only.
12C SDA Serial input/output.data in-12C-Bus interface operation.
(V_DD) I/O.| This pinis for PMU-setting only.
If.notin use,please float this pin.
LED' EN LEDON signal on/off control. Normally pull high./(for Pin Control only)
(V6C) IILED_EN ="L", Disable LEDON signal.
LED_EN ="H", Enable LEDON signal.(Default)
LEDON This pin'is connected to the external LED driver.
(VDD) O |ltis.a LED driver contral sighal which is used for turning on/off the LED backlight.
If notiin\use, please float this pin.
LEDPWM This pin.is connected to the external LED driver.
(VDD) O |PWM control signal for brightness of the LED backlight.
If not in use, please float this pin.
PMU enable/disable control.
PI(\C/%—DE)N O |PMU_EN ="L", PMU disable.
PMU_EN ="H" PMU enable.
STATE | PMU Status indicator, Normally pull high.
(vDD) After enable to PMU IC by 12C-Bus, the STATE pin can pull high.
GPMOE o Output signal for gate pulse shaping control.
(vDD) This pin is for external GPM use.
GIP EN GIP mode enable/disable pin. Normally pull high.
(VC_C) I |GIP_EN="L", Normal mode.
GIP_EN="H", GIP mode.(Default)
GIP_SEL[3:0] | GIP mode selection pin. Normally pull high. (for Pin Control only)
(VCQC) Please refer to the related application notice.
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Designation _
(Domain) 1/0 Description
TP_SYNC o Sync signal for touch panel.

(vDD) Note: Recommended to connect this pin to FPC.
Reference point for internal gamma string.
V1/NVANTI Note: 1. Connect V4/V7/V8/V11 for all IC together was suggested.
V8/V11/V14 R 2. Connect V4/V11 for all IC together was recommended.
TP22,TP23,TP24 3. Method: SDLOC="HH" SDLOC="HL"
TP25,TP26,TP27 V4 &> V4
V11l <> Vi1l
LSTVB STV pulse width selection. Normally pull high.
(VCC) I |LSTVB ="0", Long STV pulse width
LSTVB ="1", Single STV pulse width. (Default)
XON IN XON input signal. Normally pull high.
(VD_D) I [ XON_IN ="L", XON function enabled
XON_IN = "H", XON function disabled. (Default)
SYNCI1R /0 Driver IC sync signal.
~ SYNC6R It is necessary to connect between each Driver IC.
SYNCI1L e Driver IC sync signal.
~ SYNC6L It is necessary to connect between each DriverIC.
OEVR / OEVL /O Gate driver control or sync signal.
(vDD) It is necessary to connect between each Driver|C.
UDR /UDL e Gate driver control or-sync signal:
(vDD) It is necessary.to connect between each Driver IC.
CKVR / CKVL /o Gate driver cantrol or, sync signal.
(vDD) Itis\necessary to connect between each Driver IC.
STV1R/STVI1L /o Gate driver control or syne’signal.
(vDD) It is\necessary,to connect between each Driver IC,
STV2R /'STV2L Yo, Gate driver-control or sync signal:
(VDD) It'is.necessary to connectbetween each Driver.IC.
XONR /'’ XONL o Gate driver control.or sync signal:
(vDD) It is necessary to connect between each Driver IC.
GIPIO_L[19:.0] GIP control signal.
GIPIO_R[19:0] © Please refer to the related application notice
(VGH-VGL) P :
VGL voltage for GIP control circuit.
VGL o (Between GIPIOs)
VDD PI | Power supply for digital circuits.
GND Pl | Ground pins for digital circuits.
AVDD PI | Power supply for analog circuits.
AGND Pl | Ground pins for analog circuits.
Ground pins for gamma generation circuits.
AGND1 P! Pad No. 97, 98, 256, and 257.
HAVDD PI | Power supply for analog circuit.
VCC_IF P1 | Power supply for MIPI interface.
GND_IF PI | Ground pins for MIPI interface.
VCC Pl | VCC LDO output for internal digital circuit use.
VLPH P |VLPH LDO output for MIPI interface.
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Designation

(Domain) 1/0 Description
Power supply for GIP circuits.
VGH_R/L I |Note: 1. No matter GIP function was in use or not, this supply voltage needed be applied.
2. VGH_R and VGH_L both need supply voltage.
Power supply for GIP circuits.
VGL I |Note: No matter GIP function was in use or not, this supply voltage needed be applied.
VGL have to connect a Schottky Diode to AGND.
VOH c Power setting capacitor connect pin.
Note: Connect VQH for all IC together.
VoL C Power setting capacitor connect pin.
Note: Connect VQL for all IC together.
VCOMPI | |VCOM OP positive input.
VCOMNI I |VCOM OP negative input.
VCOMO O |VCOM OP output
HAOP O |HAVDD OP output
ODD Repair OP on/off control. Normally pull high. (forPin-Control,only)
RPEN_ODD | |RPEN_ODD ="L", ODD Repair OP disable.
(VCQC) RPEN_ODD = "H", ODD Repair OP enable: (Default)
Note: ODD Repair OP be used only for Odd'source channels'(SO[1], SO[3], SO[5], ...)
RPI_ODD | |ODD Repair OP input
RPO_ODD O |ODD Repair OP output
EVEN Repair OP on/off'control. Normally \pull high. (for Pin Control‘only)
RPEN_EVEN | RPEN_EVEN = "L",,EVEN Repair OP disable.
(VCQC) RPEN-EVEN = "H", EVEN Repair OP enable. (Default)
Note:\EVEN Repair OP.be used only for Even-sourcechannels (SO[0], SO[2], SO[4], ...)
RPI_EVEN I\\| EVEN Repair QP input.
RPO/[ EVEN O_JEVEN Repair OP output.
VPP MTP | Power s_upply for MTP circuit. _
\ Float this pin for .normal\operation.
. Source Driver Output Signals.
Ry © All outputs will\be of unknown values under stand-by mode.
COMRZ1_IN S Internal\link together between input side and output side.
COMR1_OUT Input-range: AVDD ~'AGND.
COMR2_IN S Internal link together between input side and output side.
COMR2_OUT Input'range: AVDD ~ AGND.
COML1_IN s Internal link together between input side and output side.
COML1_OuT Input range: AVDD ~ AGND.
COML2_IN s Internal link together between input side and output side.
COML2_OuUT Input range: AVDD ~ AGND.
COMS3_IN S Internal link together between input and output.
COM3_0OUT Input range: AVDD ~ AGND.
COM4_IN S Internal link together between input and output.
COM4_OouUT Input range: AVDD ~ AGND.
COMS5_IN s Internal link together between input and output.
COM5_OuUT Input range: AVDD ~ AGND.
TP[41:0] T | Test pin for Novatek only. Float these pins for normal operation.
TM[7:0] T | Test pin for Novatek only. Float these pins for normal operation.
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Designation _
(Domain) 1/0 Description
SHIELDING SH IC Shielding pads. .
Float these pins for normal operation.
SHIELDING_GND |sH |!C Shielding pads. _
- Float these pins for normal operation.
SHIELDING_AGND | sH | 'C Shielding pads. _
Float these pins for normal operation.
Data Bus Shielding pad.
DASHD SH | Those pins are internally connected to the GND.
RECOMMAND to add shielding lines on the FPC to reduce EMI.

Legend:

Note: 1.

Table 2.

I: Input, O: Output, I/O: Input/Output, Pl: Power Input, SH: Shielding Pin, C: Capacitor, S: Pass line,
T: Testing, R: Reference point, L: Low level, H: High Level.

The GRB pin was suggested to have the external reset control. If no external reset\control, the RC, circuit was
suggested. The suggested RC value was 10Kohm, 1uF.

All Power input pins was requested to apply voltage externally.

The 12C Slave Address combine by "110" + SA[3:2] +-SDLOCJ1:0]:

For instance, with SA[3:2] = "11" and SDLOC[1:0]="11", Slave address = "110. 1111".

Pass Line Description:

Pass Line No: Pad Name Note

1

COMR1 _IN COMR1 _OUT |COMR1_INds connected to.COMR1 _ OUT internally.

COMR2. IN COMR2_OUT |COMR2_INis\.connected too COMR2-OUT internally.

COML1_IN COML1_OUT\ [COMLL_IN is connected to COML1_OUT internally.

COML2_IN COML2_.OUT. | |COML2.IN is connected to COML2_OUT internally.

COMS3_IN COM3_OUT || |COM3 _IN‘is-connected to COM3_OUT internally.

COM4 ' IN COM4_OUT | |COM4_IN is connected to COM4_OUT internally.

N[O OB (N

COM5_IN COM5, OUT~ |COM5_IN is connected to COM5_OUT internally.
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6.1. Value of Wiring Resistance

The recommended wiring resistance values are shown below. The wiring resistance values affect the
current capacity of the power supply, so be sure to design using values that do not exceed those
recommended.

Table 3. Wiring Resistance
. Wirin . Wirin . Wirin
A NS resistancge (Q) A ETE resistancg (Q) A ETE resistanc?a (Q)
DOP/DON <5 VCOM_UGB <100 STVIL/STVIR <100 (**)
D1P/DIN <5 RPEN_ODD <100 STV2L/STV2R <100 (**)
D2P/D2N <5 RPEN EVEN <100 XONR/XONL <100 (**)
D3P/D3N <5 CABC_ENBJ[1:0] <100 GIPIO_L[19:0] <50 (**¥)
CLKP/CLKN <5 CE_ENB <100 GIPIO_R[19:0] <50 (**¥)
SHLR <100 ALSIN <100 VGL(For GIP) <50 (***)
UPDNB <100 CMD_SEL <100 VDD <5
ZIGZAG <100 SDA <50 GND <5
ZTYPE <100 SCL <50 AGND <5
RES[1:0] <100 I2C_SDA <50 AVDD <5
GRB <100 12C_SCL <50 HAVDD <5
STBYB <100 LED_EN <100 VCC.IF <3
PORT2B <100 LEDON <100 GND_IF <3
SDLOCJ1:0] <100 LEDPWM <100 VCC <5
SA[3:2] <100 PMU_EN <100 VLPH <5
BLKINSER <100 STATE <100 VGH-R/L <5
BISTB <100 GPMOE <100 VGL <5
BIST_CLK <10 GIP_EN <100 VOQH <5
BIST ENB <100 GIP_SEL[3:0] <100 VQL <5
BIST_CKSL <100 TP_SYNC <100 VCOMPI <5
BIST_AUTO <100 V1/V7IV8/IV14 <50 VCOMNI <5
NBW <100 V4 / Vi1 <20 VCOMO <5
RTERM EN <100 LSTVB <100 HAOP <5
RTERM[1:0] <100 XON..\IN <100 RPI_ODD <5
OPDRVI1:0] <100 SYNCI1L~SYNC6L <100 () RPI_EVEN <5
INVSEL[1:0] <100 SYNC1R~SYNCER <100 (*) RPO_ODD <5
VCC _EN <100 OEVL/OEVR <100 (*) (**) RPO EVEN <5
VCOM EN <100 UDR/UDL <100 (*) (**) VPP_MTP <5
HAOP_EN <100 CKVL/CKVR <100 (*) (**)
Note: (*)Connection between Source ICs.
(**)Source IC to Gate IC.
(***)Source IC to panel (GIP).
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6.2. Therelationship between Pin and Register
6.2.1. GRB pin/CMD control

Combination Logic Truth Table
GRB(pin) GRB(CMD) TCON
GRB 0 0 0
(pin)
AND To TCON 0 1 0
%5[? —_— (0: Reset, 1: Normal) 1 0 O
1 1 1
6.2.2. STBYB pin/DT/CMD control
Combination Logic Truth Table
For MIPI Register Command interface in use. STBYB(pin) DT CMD TCON
(snﬂuéﬁﬁﬁiéi DT—— AND 0 O O 0
Loz ovo— 0 0 \ L
To TCON 0 1 0 1
1 ((S!andby 0)) 0 1 1 1
(Sh(uTtuDrg::En; DT 1 0 0 0
(Snary ) CMD 1 0 1 0
. 1 1 0 0
STBYB(pin) 1 1 1 1
For 12C Register Command interface in use. STBYB(pin) STBYB(I12C) TCON
STBYB 0 0 1
(pin) .\ To TCON 0 1 0
STBYB (0: Stand-by, 1: Normal) 1 0 0
(3-wire/12C) 1 1 1
6.2.3. | Function pin/CMD control
Combination Logic Truth Table
Pin Register TCON
Pin 0 0 1
o To TCON 0 1 0
CMD 1 0 0
1 1 1

Function list: SHLR, UPDNB, BISTB, BIST_CKSL, BLKINSER, PORT2B, ZIGZAG, ZTYPE, NBW, RES[1:0],
RTERM_EN, LSTVB.

Combination Logic Truth Table
Pin Register TCON
Pin 0 0 0
o To TCON 0 1 1
CMD 1 0 1
1 1 0
Function list: RTERM[1:0](TP29,TP28).
Note: "CMD" is the function register; include MIPI, 12C command.
"Pin" is the function control pin; "0" = "L" state, "1" = "H" state.
"DT" is the Data Type of MPI command.
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7. MIPI Interface

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

DSI-compliant peripherals support either of two basic modes of operation: Command Mode and Video
Mode. Which mode is used depends on the architecture and capabilities of the peripheral. The mode
definitions reflect the primary intended use of DSI for display interconnect, but are not intended to restrict DSI
from operating in other applications.

Command Mode refers to operation in which transactions primarily take the form of sending commands
and data to a peripheral, such as a display module, that incorporates a display controller. The display
controller may include local registers. Systems using Command Mode write to, and read from the registers.
The host processor indirectly controls activity at the peripheral by sending commands, parameters and data
to the display controller. The host processor can also read display module status information. Command
Mode operation requires a bidirectional interface.

Video Mode refers to operation in which transfers from the host processor to.the peripheral take the form
of a real-time pixel stream. In normal operation, the display module relies-on'the host processor to provide
image data at sufficient bandwidth to avoid flicker or other-visible artifacts in\the.displayed image. Video
information should only be transmitted using High Speed Mode- To reduce complexity and cost, systems that
only operate in Video Mode may use a unidirectional data path.

Note: The NT51021 IC only supports Video Made operation.

Table 4. MIPI Lane Configuration

MCU (Master) Display Module (Slave)
Unidirectional Lane

Clock Lane m Clock Only

m Escape Mode(ULPS Only)
Unidirectional Lane

m Forward High-Speed

m Forward Escape Mode

m Forward LPDT
Unidirectional

m Forward High speed
Unidirectional

m Forward High speed
Unidirectional

m Forward High speed

Data LaneO

Data Lanel

Data Lane2

Data Lane3
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7.1.

Lane Configuration for DSI
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Figure 5. Pin Configuration for DSI
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7.2. Display Serial Interface (DSI)

7.2.1. Video Mode Communication

Video Mode peripherals require pixel data delivered in real time. This section specifies the format and
timing of DSI traffic for this type of display module.

Transmission Packet Sequences

DSI supports several formats, or packet sequences, for Video Mode data transmission. The peripheral’s
timing requirements dictate which format is appropriate. These terms are used throughout the following
sections:

* Non-Burst Mode with Sync Pulses — enables the peripheral to accurately reconstruct original video
timing, including sync pulse widths.

« Non-Burst Mode with Sync Events — similar to above, but accurate reconstruction of sync pulse widths
is not required, so a single Sync Event is substituted.

« Burst mode — RGB pixel packets are time-compressed, leaving more.time during.a scanline for LP
mode (saving power) or for multiplexing other transmissions onto the DSIHink:

In the following figures the Blanking or Low-Power Interval \(BLLP) is defined as a period during which
video packets such as pixel-stream and sync event packets are not actively transmitted to the peripheral. To
enable PHY synchronization the host processor.should-periodically end HS transmission and drive the Data
Lanes to the LP state. This transition should-take place atleast once per frame; shown as LPM in the figures
in this section. It is recommended to return to LP state once per scanline during the horizontal blanking time.
Regardless of the frequency-of BLLP periods, the host processor is responsible for meeting all documented
peripheral timing requirements. Note, at lower frequencies BLLP periods will approach, or become, zero.

During the BLLP 'the DSI Link'may do any of-the following:

* Remain in‘ldle Mode with the host processorin LP-11 state.and the peripheral in LP-RX.

« Transmit one or more non-video packets from the host processor to the peripheral using Escape Mode.

« Transmit'one or more non-video packets from the host processor to the peripheral using HS Mode.

« Transmit one or more packets fromthe host -processor to a different peripheral using a different Virtual
Channel ID.

The sequence of packets within'the BLLP or RGB portion of a HS transmission is arbitrary. The host
processor may compose any sequence of packets, including iterations, within the limits of the packet format
definitions. For all timing cases, the first line of a frame shall start with VSS; all other lines shall start with
HSS. This is also true in the special case when VSA+VBP=0. Note that the position of synchronization
packets, such as VSS and HSS, in time is of utmost importance since this has a direct impact on the visual
performance of the display panel.

Normally, RGB pixel data is sent with one full scan line of pixels in a single packet. If necessary, a
horizontal scanline of active pixels may be divided into two or more packets. However, individual pixels shall
not be split across packets.
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Transmission packet components used in the figures in this section are defined in Figure below unless
otherwise specified.

N\
v 1 A Hl [\ Rl (L
S \E/ EF'; s| |s E Fl |s c| |p
S s| |a Pl |p Bl |m
N——

Low Power Mode
DSI Packet : Arbitrary sequence of pixel stream and Null Packets

DSI Blanking Packet : Horizontal Back Porch

DSl Blanking Packet : Horizontal Front Porch

DSI Sync. Event : Horizontal Sync. End

DSI Blanking Packet : Horizontal Sync. Active , No data

DSI Sync. Event : Horizontal Start

DSI Packet : Arbitrary sequence of non-restricted DSI packets or Low Power Mode

DSI Sync. Event : Packet V Sync. End.

DSI Sync. Event : Packet V Sync. Start.
Figure 6. DSI Video Mode Interface Timing Legend

If a peripheral timing specification.for HBP-or HFP minimum-period is zero, the corresponding Blanking
Packet may be omitted. If the HBP or HFP maximum periad is zero, the-corresponding blanking packet shall
be omitted:

Clock/Data.Requirements

A DSI host processor. shall support ‘continuous clock/Data on the Clock/Data Lane for display module
that require it. But every frame, the hast“must return to Low Power mode at once for MIPI signal
synchronizing.
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Non-Burst Mode with Sync Pulses

With this format, the goal is to accurately convey DPI-type timing over the DSI serial Link. This includes
matching DPI pixel-transmission rates, and widths of timing events like sync pulses. Accordingly,
synchronization periods are defined using packets transmitting both start and end of sync pulses. An
example of this mode is shown in Figure below.

4 tL* (VSA + VBP + VACT + VFP) o
AtL‘AtL‘ AtL‘AtL‘ ‘tL‘ AtL‘ AtL‘AtL o
N i N N
\% H H H H H H LV
s| s |l ells| s l---Is| Active Video Area s| B l-——s|5|s|os|r|s
S S S S S S S M| S
— — N— — N — — N A
VSA Lines VBP Lines VFEP Lines
_ - - ~ o
_ _ - ~ ~C
_ — - ~N A\
— - \Y ~
- ~
— - \\ S~
r i tHSA tHBP tHAGT tHRP
-¢ ! €| < - g—
H|H H H H|H H H
S|S E B RGB HFP [ ——=—— =~ S|S E B RGB HFP
S|A P S|A P
VACT Lines

Figure 7. Non-Burst Transmission with Sync Start and End

Normally; periods-shown as HSA (Horizontal Sync Active), HBP.(Horizontal Back Porch) and HFP
(Herizontal Front\Porch) are filled by Blanking 'Packets, with'lengths (including packet overhead) calculated
to 'match the period specified by the peripheral’'s-data sheet.” Alternatively, if there is sufficient time to
transition\from"HS to LP mode and back again, a timed-interval in LP mode may substitute for a Blanking
Packet, thus saving power.
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Non-Burst Mode with Sync Events

This mode is a simplification of the format described in section "Non-Burst Mode with Sync Pulse" .Only
the start of each synchronization pulse is transmitted. The peripheral may regenerate sync pulses as needed
from each Sync Event packet received. Pixels are transmitted at the same rate as they would in a
corresponding parallel display interface such as DPI-2. An example of this mode is shown in Figure below.

A

tL* (VSA+VBP+ VACT + VFP)

L L

L

L

L

el g le___|SfB |8 ]e|___|5 8L

Sl |Se Sielge Sle

N N . - -

VSA Lines VBP Lines

» v .
HH
s|s RGB HFP
s|e

Figure 8.-Non-Burst.Transmission with Sync Event

. tL o . tL = L
________________ N
H H H LV
Active Video Area S EIF; —-|S EIF; S EIF; P1lS
S S S M|S
________________ — — N A
VFP Lines
thisp tHACT e
H|H
————— S|B RGB HFP
S|P
VACT Lines

As with the previous Non-Burst Mode, if there is sufficient time to transition from HS to LP mode and
back again, a timed interval in LP mode may substitute for ‘a Blanking Packet, thus saving power.
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Burst Mode

In this mode, blocks of pixel data can be transferred in a shorter time using a time-compressed burst
format. This is a good strategy to reduce overall DSI power consumption, as well as enabling larger blocks of
time for other data transmissions over the Link in either direction. There may be a line buffer or similar
memory on the peripheral to accommodate incoming data at high speed. Following HS pixel data
transmission, the bus goes to Low Power Mode, during which it may remain idle, i.e. the host processor
remains in LP-11 state. If the peripheral takes control of the bus for sending data to the host processor, its
transmission time shall be limited to ensure data underflow does not occur from its internal buffer memory to
the display device. An example of this mode is shown in Figure below.

A tL* (VSA+VBP+ VACT +VFP) o
AIL‘AIL‘ AIL‘AIL‘ AIL‘ AIL‘ AIL‘A IL‘
N N N ™~ N N
\% H H H H H H H LV
S EIF: S EII; ——-S EII; S EIF: ———|S EIF: Active Video Area S EII; —==| S EIP- S EIF: PlS
S S S S S S S S M| S
— — — | == N N A
VSA Lines VBP Lines VFP Lines
>
— - - ~ ~
- ~
— - ~ ~
_ - - ~o
_ - - ~ o
. - - ~ ~
L tHBP™ tHACT tHFP
H|H H| H
S| B| RGB BLLP HFP | — — — — — S| B| RGB BLLP HFP
S|P S| P
VACT Lines

Figure 9. Burst Mode Transmission

Similar to the Non-Burst'Mode scenarioy if there is sufficient time to transition from HS to LP mode and
back again, a timed interval'in LR mode may substitute for a Blanking Packet, thus saving power.
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8. Command Descriptions
8.1. MIPI Control Registers

Following table list all the MIPI control registers and bit name definition for NT51021. Refer to the next
section for detail register function description, please.
Setting of all the MIPI registers will take effect at the coming valid Vsync signal except GRB bit.

Table 5. MIPI control registers and bit name definition

i Register dat.
Register address egister data

No. MSB LSB

A7|a6|a5|a4]A3]A2]Aa1la0] D7 | D6 | D5 | D4 D3 D2 D1 DO

RoiH|o|o|o|o|ololo|1 GRB

rRioHlololol1lolololo ENTER_SLEEP_MODE

RitHlololol1lololol1 EXIT_SLEEP_MODE

recHl1lololol1il1lolo 0 0 0 0 Vl_V(104)_SET GAI\(I(_)_)SET HAO(%SET VCO{\(/I))_SET

ROH|1|0|0|1|0|0|0]|0O 1 1 1 1 1 3 UP(?)NB SI(—|1|3R

ROIH|1|0|o|1|0|0|0]|1 0 0 0 0 0 ) BIST_CKSL BISTB
1) [h)

RO2H|1|0|0|1|0|0|1]0 1 1 0 0 CA?ﬁ[)liol 1 BLKI(T)SER

Ro3H| 1|0 |0 |1]0|0 |11 PO(FSZB Z'(az)AG ZT(I)PE N(VlV)B 1 7 RE(%.l):O]

rorul 1 1o lol 1ol il RTERI(\{I)%):)LB[l:O] RTERI\?(I)?,O:L)OB[l:O] RTERI\ZIE(E))lB[l:O] RTERI\?(I)B(?)OB[l:O]

RADH| 1| 0 10 |1 |1 }o |1 LS(B/B OE_(X\(/)IB)TOlgégG:O]

RAEH|\1 [0 | 10|\ |1{1 |o 0 OE_(\lf\cl)llDoTligggﬁiol

RAFH[\2 {01 |0 |11 |11 GPM%lEI\l/\égDOB')-I[TO]

VCOM_SEL[7:0]

RFOH| 1|1 (1(1]|0|0 |00 (1100 1000)

HAOP_SEL[4:0]
RFAH| 1|1 |1 |1]|1|0|1]0 0 0 0 (01010)
V14 _SEL[2:0] V1_SEL[4:0]
RFDH|1|1|1]1|1|1|0]1 000) (11111)
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8.2. 12C Interface protocol

The 12C-bus is for bi-directional, two-line communication between different ICs or modules. The two lines are the
Serial Data line (SDA) and the Serial Clock Line (SCL). Both lines must be connected to a positive supply via pull-up
resistors. Data transfer can be initiated only when the bus is not busy. Each byte of eight bits is followed by an
acknowledge bit. The acknowledge bit is a HIGH level signal output to the bus by the transmitter during which time the
master generates an extra acknowledgement related clock pulse. A slave receiver which is addressed must generate an
acknowledgement after the reception of each byte. Also a master receiver must generate an acknowledgement after the
reception of each byte that has been clocked out of the slave transmitter.

(a) 12C-Bus Protocol:
There are four slave address can be selected by Host of bus. The slave addressing is always carried out with the first
byte transmitted after the START procedure.

sz LSS "}?}_\JE\M"J??M/_ u

Address RIW ACK Data Data ACK
SDA(I2C) \ j_ >< \ [ /_\_ x x > /
START STOP
Condition Condition

Figure 10. Definition of 12C-Bus Protocol

(b) Definitions:

- Transmitter: The device which'sends the data to-the bus.

- Receiver: The device which receives the data from the bus.

- Master:;/The device which. initiates-a bus transfer, generates.clock signals and terminates a bus transfer.

- Slave: The device addressed by a master.

- Multi-master: More than one master can attempt to control the bus at the same time without corrupting the message.
- Arbitration: Procedure to ensure that, if more than .one-master simultaneously tries to control the bus, only one is
allowed to\do-se and the message’is-not corrupted.

- Synchronization: Procedure to synchronize the clock signals of two or more devices.

MASTER SLAVE SLAVE MASTER MASTER
TRANSMITTER/ RECEIVER RECEIVER TRANSMITTER/ RECEIVER TRANSMITTER TRANSMITTER/ RECEIVER

SDA(IZC)_l l l l l

SCL(12C) ° o ® ® ®

Figure 11.12C bus connection
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8.2.1. Register Write Sequence of 12C Interface

NT51021 supports register write sequence via 12C-bus transfer. The register writing support single register write
mode and multi-register write mode.
The detail transference sequences are illustrated and described as below.

(1) Data transfers for register writing follow the format is shown in following figure.

(2) After the START condition, a slave address is sent. R/W bit is setting to "0" for WRITE.
(3) The slave issues an ACK to master.

(4) 8 bits register address transfer first then transfer the register data parameter.

(5) A data transfer is always terminated by a STOP condition.

(6) The chip SA[6:0]=110_11XX (in case of pin setting SA[3:2] = "HH".)

SCL(12C)

SDA(I2C)

Slave Address Register Address Register Data
(SA[6: 0]) (ADD[7 : 0]) (D[7 : O])

W ACK ACK

START sToP

Figure 12. Single Register Writing Timing

8.2.2. Register Read Sequence of 12C Interface

NT51021 supports register read sequence Via 12C-bus transfer. The registerreading-only support single
register read mode. Register.data reading transfers-follow the format and'is shown.in following figure.

ScL(12C)

SDA(I2C) T

Slave Address Register Address i Slave Address i Register Data
(SAI6 : 0]) (ADD[7 ; 0]) \ \ (SA[6 : 0]) (D7 : 0])

START START sToP

Figure 13. Single Register, Reading Timing

Note: 1. For write operation, all IC with the same SA[6:2] will receive the data .
2. For read operation, only the IC match SA[6:0] will return the data.
3. ACK is low active, NACK is high active.
4. Only the IC match Slave Address will return ACK.
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8.3.

I2C Control Registers

Following tables list all the 12C control registers and bit name definition for NT51021. Refer to the next
section for detail register function description, please.
Setting of all the 12C registers will take effect at the coming valid Vsync signal except GRB bit.

Table 6. 12C control registers and bit name definition
Register address Redbicdeald
No. MSB LSB
A7|ns|As|A4|a3|A2]atjaolRw | D7 | D6 | b5 | b4 | b3 | D2 D1 DO
RDID([7:0]
R8OH | 0 olojojo|o|o]| 1 (00000000)
STBYB GRB
R89H | 0 olo|1|ofo|1|wo | o 0 0 0 0 0
(1) (1)
V1_V14_SET| GAM_SET |HAOP.SET [VCOM_SET
R8CH| 1 oloj1]1]o|o| | o 0 0 0 SV = ~ =
9 (0) ) )
RooH| 0 |0 |o|1|olo|olo| wo | 1 1 1 1 1 1 \EPNB\\ |_SHLR
(1) (1)
RotH| 0 |0 |o|1|olo|o|1| w0 | o 0 0 0 0 1 RRL-CKSL | BISTB
(1) 1)
Ro2H| 0 |0 |o|1|o|o|1|o| w0 | 1 1 0 0 1 1 1 BLK;’;‘)SER
PORT2B| ZIGZAG |- ZTYPE NBW RES[L:0]
R93H | 0 ol1]olo|1|1]| w0 1 1
1) (1) @) @ (11)
RTERMBA1[1:0] RTERMB10[1:0] RTERMBO1{1:0] RTERMBOO[1:0]
RO7H| 1 ol1]of1]1|1]| w0 (0B} (05} o0 (00)
LSTVB OE_WIDTH1[5:0]
RADH| 0 10| 1|1 ] ofT\dio | Ty = hhoo)
OE._ WIDTH2[5:0]
RAEH| 0 1lo|a|af1]o| m ] o £201010]
GPMOE_WIDTH(7:0]
RAFH [0 pfof 1|12l | o (01110600
VEOM SEL[7:0]
RFOH .1 1] |ofofo|o]| 10 (1100 1000)
HAOP_SEL[4:0]
RFAH| 1 411|010 |-2/0/ 0 0 0 (01010)
Vd4_SEL[2:0] V1_SEL[4:0]
RFDH| 1 11f1]1]0 [} 10 %odo) Gal)
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8.4. Control Register Function

Table 7. GRB: Software Reset

Address (MIPI I/F) 01H Access Attribute w
Address (12C I/F) - Number of Parameter(s) 0
barameter D71 | b6l | pis] | D4l | D3] D[2] | D[] | D[0] | Default Value
No Argument N/A

When the Software Reset command is written, it causes a software reset. It resets the commands

Description and parameters to their S/W Reset register values and all source outputs are set to High-z.

Restriction It will be necessary to wait 20msec before sending new command following software reset.

Table 8. ENTER_SLEEP_MODE: Enter the Sleep-In Mode

Address (MIPI I/F) 10H Access Attribute W

Address (12C I/F) - Number of Parameter(s) 0
barameter D71 | b6l | Di5] | D4 | D[3] D[2] | D[1] \| DJ0] | Default Value
No Argument Sleep-In Mode

This command initiates the power-down sequence: The Sleep In-profile will be executed when this

Description . .
command is received.

1. This command has no effect when the display module is already in Sleep Mode.
Restriction 2. This function will be influence by STBYB. pin setting.
(Please refer to section 6.2:The relationship between Pin and Register)

Table 9. EXIT _SLEEP -MODE: Exit the Sleep-In-Mode

Address (MIPI I/F) 11H Access Attribute W

Address (12C I/F) - Number of Parameter(s) 0
e\ Ao D71 | o6l | D5l [-Di4 | D3] D[2] | D[1] | D[0] |Default Value
No Argument Sleep-In Mode

This command initiates the power-up seqguence.
Description The Sleep Qut profile will\be executed-when this command is received. The Sleep Out will load
register value. It will be necessaryto wait 5msec before sending next command.

1. This command will not cause any visible effect on the display when the display is not in Sleep
Mode.

2. This function will be influence by STBYB pin setting.
(Please refer to section 6.2.The relationship between Pin and Register)

Restriction

Table 10. (R80H) RDID: Read ID

Address (MIPI I/F) - Access Attribute R
Address (12C I/F) 80H Number of Parameter(s) 1
Parameter D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[O] Default Value
ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO 00h

This read byte is used to track the display module/driver version.

Description It is defined by display supplier and changed by request
Restriction -
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Table 11. (R89H) Control Register

Address (MIPI I/F) - Access Attribute R/W
Address (12C I/F) 89H Number of Parameter(s) 1
Parameter D[7] D[6] D[5] | D[4] | D[3] D[2] D[1] D[0] Default Value
0 0 0 0 0 0 STBYB GRB 03h
STBYB:
Standby mode.

STBYB ="0", timing controller is off, and source driver outputs are High-Z
STBYB = "1", normal operation. (Default)

Description
GRB:
Global reset.
GRB ="0", The controller is in reset state, all register are reset to default state.
GRB ="1", Normal operation.(Default)
Restriction -

Table 12. (R8CH) Control Register

Address (MIPI I/F) 8CH Access Attribute R/W
Address (12C I/F) 8CH Number of Parameter(s) 1
D[7] | D[6] | D[5] | D[4] D[3] D[2] D[1] D[0] Default Value
Parameter Vi V14 HAOP
0 0 0 0 SET GAM_SET SET VEOM_SET 00h
V1_V14_SET:

Control source of V1/V14 setting.

V1:V14 SET ="0",V1/VV14.control by OTP memory. (Default)
V1 V14 SET ="1", V1/V14 control by control register (RFDH).
GAM_SET:

Control source of Gamma circuit setting.

GAM_SET ="0", Gamma control by OTP_memory: (Default)
GAM_SET ="1", Gamma control, by control register (RFDH).
HAOP_SET:

Control source of HAOP setting.

HAOP_SET ="0", HAOP control-by OTP memory. (Default)
HAOP_SET ="1",,HAOP control by control register (RFDH).
VCOM_SET:

Control source of VCOM OP setting.

VCOM_SET ="0", VCOM OP control by OTP memory. (Default)
VCOM_SET ="1", VCOM OP control by control register (RFDH).

Description

Note: If the function didn't trimmed, it will directly controlled by register even set xxx_SET as "1".

Restriction -
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Table 13. (R90H) Control Register

Address (MIPI I/F) 90H Access Attribute R/W
Address (12C I/F) 90H Number of Parameter(s) 1
Parameter D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0] Default Value
1 1 1 1 1 1 UPDNB | SHLR FFh
UPDNB:
This bit flips the image shown on the display device top to bottom.
UPDNB | Function
0 STV1 output vertical start pulse and UD pin output logical "1" to Gate driver.
1 STV2 output vertical start pulse and UD pin output logical "0" to Gate driver.(Default)
Description
SHLR:
This hit flips the image shown on the display device left to right.
SHLR Function
0 Shift left: Last data=S1<S2€S3< ... €S1200=First data.
1 Shift right: First data=S1->S2->S3-> ... >S1200=Last data.(Default)
Restriction -

Table 14. (R91H) Control Register

Address (MIPI I/F) 91H Access Attribute R/W
Address (12C I/F) 91H Number of Parameter(s) 1
Parameter D[7] D[6] D[5] D[4] D[3] D[2] D[1] DI[O] Default Value
0 0 0 0 0 1 BIST _CKSL | BISTB 07h
BIST .CKSL;
BIST clock selection:.
BIST \CKSL="0", BIST operates with external clock.
BIST_CKSL="1"-BIST operates with internal clock. (Default)
Description
BISTB:
Normal Operation/BIST pattern selection.
BISTB="0", BIST operation.
BISTB="1", Normal Operation. (Default)
Restriction -
Table 15. (R92H) Control Register
Address (MIPI I/F) 92H Access Attribute R/W
Address (12C I/F) 92H Number of Parameter(s) 1
Parameter D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[O] Default Value
1 1 0 0 1 1 1 BLKINSER CFh
BLKINSER:
i Black insertion control when power on.
Description BLKINSER="0", Disable black insertion when power on.
BLKINSER="1", Enable black insertion when power on. (Default)
Restriction -
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Table 16. (R93H) Control Register

Address (MIPI I/F) 93H Access Attribute R/W
Address (12C I/F) 93H Number of Parameter(s) 1
Parameter D[7] D[6] D[5] D[4] D[3] D[2] D[1] | D[O] Default Value
PORT2B | ZIGZAG ZTYPE NBW 1 1 RESJ[1:0] FFh
PORT2B:
Two/One port interface setting.
Pin Register Function
0 0 1 port interface
0 1 2 port interface
1 0 2 port interface
1 1 1 port interface (Default)
ZIGZAG:
Zig-Zag driving method setting.
ZIGZAG="0", Column driving method.
ZIGZAG="1", Zig-Zag driving method. (Default)
ZTYPE:
_ Zig-Zag panel layout type selection.
Description | oy pe_rq" zig-zag layout typeo.
ZTYPE="1", Zig-Zag layout typel: (Default)
NBW:
Normally black-or normally white setting.
NBW = "0",\Normally white.
NBW'="1", Normally black. (Default)
RES[1:0]
Display-resolution selection.
RES[1] RESI[0] Resolution Disable channels
L L 1200(RGB)x1600 No disable channel
L H 1080(RGB)x1920 811~990
H L 600(RGB)x1024 No disable channel
H H 1200(RGB)x1920 No disable channel (Default)
Restriction -
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Table 17. (R97H) Control Register

Address (MIPI I/F) 97H Access Attribute R/W
Address (Other I/F) 97H Number of Parameter(s) 1
Barameter D[7] | Di6] D[5] | D[4] D3] | D[2] D[1] | D[0] | Default Value
RTERM11B[1:0] | RTERM10B[1:0] RTERMO1B[1:0] | RTERMOOB[1:0] 00h

RTERM11B[1:0]:
SDLOCJ[1:0] = "11" driver, terminal resistor selection.
RTERM11B[1] | RTERM11BJ[0] | Function

0 0 Terminal resistor is 100Q. (Default)
0 1 Terminal resistor is 250Q.

1 0 Terminal resistor is 150Q.

1 1 Terminal resistor is 75Q.

RTERM10B[1:0]:
SDLOCJ1:0] = "10" driver, terminal resistor selection.
RTERM10B[1] | RTERM10B[0] | Function

0 0 Terminal resistor is 100Q. (Default)
0 1 Terminal resistor is 250Q:

1 0 Terminal resistor.is 150Q).

1 1 Terminal resistor’is 75Q.

Description
RTERMO1B[1:0]:
SDLOCJ1:0] = "01" driver, terminal-resistor.selection.
RTERMO1B[1] | RTERMO01BJ[0] | Function

0 0 Terminal.resistor is 100Q. (Default)
0 1 Terminal resistor is 250Q.

1 0 Terminal resistor is'150Q.

1 1 Terminal resistoris 75Q.

RTERMOQOB[1:0}:
SDLOCJ[1:0].= "00" driver, terminal-resistor selection.

RTERMOOB[1] | RTERMOOBI[0] | Function
0 0 Terminal resistor is 100Q. (Default)
0 1 Terminal resistor is 250Q.
1 0 Terminal resistor is 150Q.
1 1 Terminal resistor is 75Q.

Restriction This register setting-only available in MIPI LP mode transmission or 12C interface
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Table 18. (RADH) Control Register

Address (MIPI I/F) ADH Access Attribute R/W
Address (12C I/F) ADH Number of Parameter(s) 1
Barameter D[7] Di6] | D[5] | D[4 | D3] D[2] | D[ | Do) Default Value
LSTVB OE_WIDTH1[6:0] 90h
LSTVB:

STV pulse width selection.
LSTVB ="0", Long STV pulse width
LSTVB ="1", Single STV pulse width. (Default)

OE_WIDTH1[6:0]:
OE1 width selection.

OE_WIDTH1[6:0] Function
Description 00h Not support
01h Not support
02h 2 x 12Ul
03h 3 x 12Ul
10h 16.x 12UI(Default)
7Eh 126 x 12Ul
7Fh 127 x 12Ul

Restriction -

Table 19. (RAEH) Control Register

Address (MIPI I/F) AEH Access Attribute R/W
Address (12C I/F) AEH Number of Parameter(s) 1
NN-. D[7] Di6] | D5l |/ b4 || D[@3) | D2l o[ | Dlo] Default Value
0 OE_WIDTH2[6:0] 54h
OE_WIDTH2[6:0]:
OE2 width selection:
OE WIDTH2[6:0] Function
00h Not support
01h Not support
D ription 02h 4 x 12Ul
escriptio 03h 6 x 12Ul
54h 168 x 12Ul(Default)
7Eh 252 x 12Ul
7Fh 254 x 12Ul
Restriction -
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Table 20. (RAFH) Control Register

Address (MIPI I/F) AFH Access Attribute R/W
Address (12C I/F) AFH Number of Parameter(s) 1
Darameter D[7] | DI6] | D[5] | D[4] | D[3] D2 | D[ | Do) Default Value
GPMOE_WIDTHI[7:0] 70h
TCKVOE[3:0]:
TCKV_OE timing adjustment for Gate Pulse Modulation function.
GPMOE_WIDTH]J7:0] Function
00h 0 x 12Ul
L 01h 1x 12Ul
Description ; .
70h 112 x 12Ul(Default)
FEh 254 x 12Ul
FFh 255 x 12Ul
Restriction -
Table 21. VCOM OP Control Register
MIPI I/F Address FOh Access Attribute R/W
Address (Other I/F) FOh Number of Parameter(s) 1
Parameter pi71 | pie] | o]l b be) | o2l | bl | ool Default Value
VCOM _SEL[7:0] C8h
VCOM_SEL[7:0]:
The VCOM OP._outputvoltage select
VCOM SEL[7:0] VCOMO output voltage (V)
00h 1.50
01lh 1.51
02h 1.52
Description C7h 3.49
C8h(Default) 3:50
C9h 3.51
FEh 4.04
FFh 4.05
Note:
HAVDD-0.5V =2 VCOMO
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Table 22. HAOP OP Control Register

MIPI I/F Address FAh Access Attribute R/W
Address (Other I/F) FAh Number of Parameter(s) 1
Default
Barameter D[7] Dl6] | D[5] | D[4 | D[3] | D[2 | D[] | D[o] Value
0 0 0 HAOP_SEL[4:0] 0Ah
HAOP_SEL[4:0]:
HAVDD OP output voltage select.
HAOP_SEL[4:0] HAOP output voltage (V)
00h 3.45
01lh 3.525
08h 4.05
09h 4.125
Description OAh(D.efauIt) 4:2
14h 4.95
15h 5.025
16h 5.025
1Fh 5.025
Note :
1.5V =2 AVDD - HAVDD 2= 3.5V, 5V = HAVDD:- AGND = 3.5V
2. Voltage Interval: 75mV / step.
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Table 23. V1/V14 Control Register

MIPI I/F Address FDh Access Attribute R/W
Address (Other I/F) FDh Number of Parameter(s) 1
Default
Barameter D[7] Dl6] | D[5] | D[4 | D[3] | D[2] | D1 | D[O] Value
V14 SEL[2:0] V1_SEL[4:0] OFh
V1 _SEL[4:0]:
V1 voltage selection.
V1 SEL[4:0] V1 voltage (V)
00h 6.7
01lh 6.8
OFh(Default) 8.2
10h 8.3
1Eh 9.7
1Fh 9.8

V14_SEL[2:0]:
Description V14 voltage selection.

V14 SEL[2:0] V14 voltage (V)
Oh(Default) 0:2
1lh 0.3
2h 04
3h 0.5
4h 0.6
5h 0.7
6h 0.8
7h 0.8
Note':

1. Voltage Interval: 100mV./ step.
2. AVDD =z V1+0.5V.
3. V12=0.75 *(AVDD-HAVDD)+HAVDD.
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9. Function Description
Power-On/Off Timing Sequence:

9.1.

< 20ms

VDDIVCC /
GRB T
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Figure 14. Power On.Timing Sequence
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Figure 15. Power Off Timing Sequence
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9.2. Input Data VS Output Voltage

The figure below shows the relationship between the input data and the output voltage. Gamma Table
differ for each customer. Contact Novatek for more detail information.

HAVDD

Negative polarit

..............................................................

VA4 [« oo i Y. ¢ . . \N\\ -\
AGND ; . : : . , .
00H 1FH 3FH 7FH BFH DFH FFH Input Data

: Positive
Digital
v Gamma

Generator

; Negative
it Digital
% Gamma
F Generator

®S$1799

@ 51800

Figure 17. Gamma Generation
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9.3. Content Adaptive Brightness Control (CABC) Function

The NT51021 embedded Content Adaptive Brightness Control (CABC) function. The function is used to
generate a proper PWM signal based on internal CABC algorithms. User could apply this PWM signal to
control other device(s) (Such as power IC or LED driver IC). When the CABC function is enabled and
cooperate with external circuits (such as LED driver circuit), the power consumption of backlight will be
reduced with keeping acceptable display quality.

The function can be used to reduce the power consumption of the luminance source. Content adaptation
means that content grey level scale can be increased while simultaneously decreasing brightness of the
backlight to achieve same perceived brightness. The adjusted grey level scale and thus the power
consumption reduction depend on the content of the image. The NOVATek CABC algorithm can adjust the
brightness of each gray level without changing the original image contents.

The NOVATek CABC function provides four operation modes, and these modes can be selected by the
register and pin. These four modes are described as:

- Off Mode:

Content Adaptive Brightness Control functionality is completely turn-off. In<thisimode, the \NT51021 will
use the original Gamma 2.2 registers setting for display. And if the function 'of "forced PWM. duty" is-turn-off
(i.e. "FORCE_CABC_PWM" is set as ‘0’), the PWM duty of the "LEDPWM" pin is.100%.

- Ul [User interface] Image Mode (UI-Mode):
This mode is applied to optimize for Ul image. Itiis keptimage quality as much as possible. Target power
consumption reduction ratio: 10% or less.

- Still Picture Mode (Still-Mode):

This mode is used to-gain a better display quality for still picture..Some image-quality degradation would
be acceptable. Ideal power consumption reduction ratio is more-than 30%: The NT51021 will automatically
estimate a better gamma 'setting and, PWM duty based on different.image-contents, so the reduction ratio of
the power-consumption. of backlightis not a constant ratio, this ratio. will\ vary’ between 10% ~ 40% with
different image contents.

- Maving Image Mode (Moving-Mode):

User can-select this mode to keep the moving image quality and reduce the power consumption of
backlight. It is focused on\the biggest, power reduction with image quality degradation. ldea power
consumption reduction ratio-is ' more than 30%.
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9.4. The Route of Panel and Driving Method

The NT51021 support normal driving method and Zig-Zag driving method, and their route of panel are
described as below:

9.4.1. Normal driving method: ZIGZAG =0, ZTYPE =0/1
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NT51021 (IC Back Side) NT51021 (IC Back Side)
Figure 18. The route of panel for 1200RGBx1920 column driving method
9.4.2. [Zig-Zag driving method: ZIGZAG = 1, ZTYPE =1
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Figure 19. The route of panel for 1200RGBx1920 Zig-Zag typel driving method
Note: 1. To implement Dummy Cell or not is basing on Panel's design concept.
2. UPDNB = "1", scan direction G1920 > G1919 - ... > G1.
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9.4.3. Zig-Zag driving method: ZIGZAG =1, ZTYPE =0
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Figure 20. The route of panel for 12200RGBx1920 Zig-Zag type0 driving method
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10. Data Input Format

10.1. Data Input Format for MIPI
VSS - Ty .
TVPW
—
D AT A . TVBP TVD V‘TVFPV
L )
1line | 1line 1 |in;:‘ g line. 1ine
\% H H H H L
SIB o[ <% [3Ph [ Hle
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g 1 line N B 1 line \
H| H H| H
S| B | paralie | S S 1B GaTa| om
s|p s|p
Thpw e
Thp e
ThHple >
Trp e
Figure 21. Data Input. Format for MIPI
10.2. Input Timing Table
Table 24. 1200RGBx1920 (4 Data Lanes)
Parameter Symbol Min. Typ. Max. Unit
MIPI data frequency Fpata 955 999 1000 Mbps
Horizontal display area Tup 1200 pixel
Hsync period time Ty 1275 1341 1342 pixel
Hsync pulse width Tupw 1 1 1 pixel
Hsync back porch Tugp 32 60 60 pixel
Hsync front porch Tuep 42 80 81 pixel
Vertical display area Tvo 1920 H
Vsync period time Ty 1981 1981 1982 H
Vsync pulse width Typw 1 1 1 H
Vsync back porch Tygp 25 H
Vsync front porch Tyep 35 | 35 | 36 H
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Table 25. 600RGBx1024 (4 Data Lanes)

Parameter Symbol Min. Typ. Max. Unit
MIPI data frequency FoaTa 277 304 420 Mbps
Horizontal display area Thp 600 pixel
Hsync period time Th 675 741 901 pixel
Hsync pulse width Tupw 1 1 1 pixel
Hsync back porch Thep 32 60 100 pixel
Hsync front porch Tuep 42 80 200 pixel
Vertical display area Tvo 1024 H
Vsync period time Ty 1085 1085 1225 H
Vsync pulse width Tvpw 1 1 1 H
Vsync back porch Tvep 25 H
Vsync front porch Tyep 35 | 35 | 200 H
Table 26. 1080RGBx1920 (4 Data Lanes)

Parameter Symbol Min. Typ. Max. Unit
MIPI data frequency Foata 865 914 990 Mbps
Horizontal display area Tup 1080 pixel
Hsync period time Ty 1155 1221 1321 pixel
Hsync pulse width Tupw 1 1 1 pixel
Hsync back porch Thep 32 60 60 pixel
Hsync front porch Thep 42 80 180 pixel
Vertical display area Two 1920 H
Vsync period time Ty 1981 1981 2001 H
Vsync pulse width Typw 1 1 1 H
Vsync back porch Tyvep 25 H
Vsync front porch \ R 35 | 3 | 55 H
Table 27. 1200RGBx1600 (4 Data Lanes)

Parameter Symbol Min. Typ. Max. Unit
MIPI data frequency Foaza 801 842 990 Mbps
Horizontal display area Twp 1200 pixel
Hsync period time Ty 1275 1341 1461 pixel
Hsync pulse width Tupw 1 1 1 pixel
Hsync back porch Tuge 32 60 60 pixel
Hsync front porch Tuep 42 80 200 pixel
Vertical display area Twp 1600 H
Vsync period time Ty 1661 1661 1801 H
Vsync pulse width Typw 1 1 1 H
Vsync back porch Tyep 25 H
Vsync front porch Tyep 35 | 35 | 175 H

Note: 1. Above time table was based on GIP default setting.
2. The CABC and CE function was disabled.
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11. Absolute Maximum Ratings

Table 28. Voltage
(GND = AGND =0V, TA=25°C)

Min. Max. Unit
TCON supply voltage, VCC -0.3 1.7 \%
Interface supply voltage, VCC_IF -0.3 1.7 \%
Digital supply voltage, VDD -0.3 55 \%
Digital signal voltage. (VDD domain) -0.3 VDD+0.3 \%
Digital signal voltage. (VCC domain) -0.3 VCC+0.3 \
Digital signal voltage. (VCC_IF domain) -0.3 VCC_IF+0.3 \Y,
Analog supply voltage, AVDD -0.3 11 \Y,
VGH supply voltage, VGH_R/L -0.3 VGL+32 \%
VGL supply voltage, VGL -16 0.3 \%
Table 29. Temperature

Min. Max. Unit
Operating temperature -20 85 °C
Storage temperature -55 125 °C

*Comments

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the
device. These are stress, ratings only.. Functional operation /of-this.device at these or-under any other
conditions.-above those. indicated in.the operational sections of this specification is not implied and exposure
to absolute maximum-rating conditions for extended periods may. affect . device reliability.

12. Recommended Operating Range
Table 30. Recommended Operating Range

(GND = AGND =0V, TA = -20 to +85°C)

Parameter Symbol Min. Typ. Max. Unit Condition

Digital supply voltage VDD 2.7 3.3 3.6 V

TCON supply voltage VCC 1.4 1.5 1.6 \ External supply voltage

MIPI supply voltage VCC IF 14 1.5 1.6 V External supply voltage

Analog supply voltage AVDD 7 - 10 \Y/ 5V = AVDD - HAVDD = 3.5V
Analog supply voltage HAVDD 35 AVDD/2 5 \ 5V =2 HAVDD - AGND = 3.5V

VGH Voltage VGH 15 15 26 V VGH-VGL < 32V, to VGH_RI/L pin.
VGL Voltage VGL -11.5 -5 -4 V VGH-VGL < 32V

OTP supply voltage VMTP 7.4 7.5 7.6 V For VPP_MTP pin.
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13. DC Electrical Characteristics
13.1. Basic DC Characteristic

Table 31. Basic DC characteristic
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min. Typ. Max. Unit Conditions
VDD High level input voltage Vin1 0.7xVDD - VDD V | For the VDD domain inputs.
VDD Low level input voltage Vi1 0 - 0.3xVDD V | For the VDD domain inputs.
VCC High level input voltage \m 0.8xVCC - VCC V | For the VCC domain inputs.
VCC Low level input voltage \ 0 - 0.2xVCC V | For the VCC domain inputs.
I12C High level input voltage A 1.65 - VDD V |For SDA/SCL inputs
I12C Low level input voltage Vi 0 - 0.2 V |For SDA/SCL inputs
For the digital, 1/O circuit
Input leakage current I, - - +1 uA (Not include the pull-up/down)
Differential input leakage | -10 i +10 UA For DxP, DxN, CLKP, CLKN
current DIFFI (With steady state inputs)
High level output voltage \Y; VDD-0.4 - - \Y; low= AO0NR \
OH ' ForVDD/VDDIO domain outputs.
) i loL= +400uA
Low level output voltage VoL GND+0.4 \V For VDD//DDIO domain outputs.
. . For the digital input pin
Pull low/high resistor R, 100K 250K 500K ohm @ VDD=3.3V / VCC=1.5V
Vo = AGND+0.2V ~ AGND+1.5V
L Vo = HAVDD-0.2V ~ HAVDD-1.5V
Output Voltage deviation Vob1 - +20 +35 mV Vo .= HAVDD+0.2V ~ HAVDD+1 5V
Vo.= AGND+0:2V ~ AGND+1.5V
L. Vo = AGND+1.5V.~ HAVDD-1.5V
Output Voltage deviation Vob2 - +15 +20 mV Vo = HAVDD+1.5Y ~ AVDD-1.5V
Output Voltage Offset v ) . +20 mv Vo.= AGND+1.5V ~ HAVDD-1.5V
between Chips &= - Vo =HAVDD+1.5V ~ AVDD-1.5V
8&?&5}“ NaRa R\ Vor 0.2 .. | AvDD-0:2-|/ v |s00-501802
Sinking. Current of Source | 80 \ : UA S00~S01802; Vo=0.2V v.s 1.1V,
Outputs g AVDD=10V
Driving Current of Source | 80 i ) UA S00~S01202; Vo=9.8V v.s8.9V,
Outputs A\ AVDD=10V
_ GIPIO0~GIPIO19;
S'Stk'zf’sc””em ofGIP hobs 1 . . mA [Vo=20V vs. 19.7V,
P VGH R/L=20V, VGL= -5V
- GIPIO0~GIPIO19;
gﬂ‘t’”ﬁscu”e”t ofGIP lson 1 : : mA [Vo=-5vs. -4.7V
P VGH_R/L=20V, VGL= -5V
VDD=3.3V.
. lvopst (TBD) uA All operating are stopped.
Digital stand-by current —
| (TBD) UA VCC—1.5\_/.
veest All operating are stopped.
AVDD=10V.
Analog Stand-by Current lasT - - (TBD) UA All operating are stopped.
No load, Fpc k=480Mbps,
Analog Operating Current lavbD - (TBD) (TBD) mA |AvDD=10V, HAVDD=5V,
Input pattern: 00h->FFh->00h->FFh
2014/1/3 47 Ver0.9
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13.2. MIPI Interface DC Characteristic

Table 32. MIPI Interface DC characteristic
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol | Min. | Typ. Max. Unit Condition

VCC=VCC_IF=1.5V,
Data Rate=500Mbps,

MIPI digital operation current ek - TBD TBD mA Input pattern:
55h>AAh->55h>AAh
MIPI digital stand-by current IveeirsT - 200 - UA VEC_IFinput current.

All input signal are stopped.

MIPI Characteristics for High Speed Receiver

Single-endedl input low voltage Viius -40 - - mV
Single-endedl input high voltage VinHs - - 460 mV
Common-mode voltage Vemrxoe | 155 - 330 mV
Differential input impedance Zp 80 100 125 ohm
Differential input high threshold S - - 70 mV
Differential input low threshold VioTL 70 - - mV
MIP| Characteristics for Low Power Mode
Pad signal voltage range V| -50 - 1350 mV
Ground shift VenNDsH -50 - 50 mV
Output low level VoL -150 - 150 mV
Output high level Vou 1.1 1.2 1.3 \
‘ VIH, MAX
LP- RX
Input High
} VIH,MIN
LP-RX
Threshold Region
} VIL. MAX
Vinns
LP-RX HS-RX oo Moo v,
Input Low HS:RX“Common 1 CMRXDC,MAX
Input Mode  _|
Range Input Range y
v Vemrxoe, MIN
GND
K j K _/ \_ VILHS
N a
Low Power High Speed
Receiver Receiver
Figure 22. MIPI DC Diagram
2014/1/3 48 Ver0.9
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14. AC Electrical Characteristics

14.1. Input AC Characteristic
Table 33. VDD/GRB AC characteristic

(vDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol | Min. | Typ. | Max. | Unit |Conditions
VDD power source slew time Tror - - 20 ms |From 0V to 90% VDD
GRB active pulse width Tere 1 - - ms |VDD = 3.3V
VDD resettle time Tres 1 - - S
Tror
£ 50% iy Tres i
VDD / \ 0.1V LBV
 Tere ; \
GRB \r30% 7[30%
Figure 23. VDD/GRB timing
Table 34. 12C-Bus Timing
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND="0V, TA=-20 to +85°C)
Parameter Symbol Min. Typ. | Max. Unit Conditions
Working Frequency Fcik - = 400 Khz
12C Clock Low Texe 1200 - - ns
I12C Clock High Tekn 600 - - ns
I12C Data ring time Tr - - 300 ns
12C Data falling time Te - - 300 ns
12C Datarhold time ToATHD 0 - 900 ns
12C Data setup.time TpaTsu 100 - ns
12C Start Condition hold time Tstanp 600 - - ns
12C Start. Condition setup time TstasU 600 - - ns
12C Stop Condition setup time Tsrpsy 600 - - ns
12C Bus free time TeusEReE 1200 - - ns
TstaHD ITSTASU Teke Teku
h -+
SCL _/Vuu ; Vika ) ) //_/_\_(_/k Vina
! | E Vis :__ i - // E
'|:|; ‘4_ =D T=HD :TDATSU B DA;HD ETSTPSU ‘ | TausFree
i : [ // i [ |
Vi : Vi Vira / Vira | A X
SDA Kﬁrvua 714V|L3 Vi // >\ Vi f_\_
- - ’ ‘
START TR STOP
Figure 24.12C-Bus timing
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14.2. MIPI AC Characteristic
14.2.1. LP Transmission
Table 35. LP Transmitter AC Specifications

(vDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA=-20 to +85°C)

Parameter Symbol Min Typ Max Units
15%-85% rise time and fall time Trp /! Telp - - 25 ns
Pulse width of the LP exclusive-OR clock T Lp-PULSE-TX 50 - - ns
Period of the LP exclusive-OR clock TLp-PER-TX 100 - - ns
DOP \ ;
I TLP-PULSE—T?X
LP_Clk
LP_Clk = EXOR(DOP,DON)
Figure 25.LP Transmitter Timing Definitions
2014/1/3 50 Ver0.9
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@ NT51021 SPEC
N@VATEK

TFT LCD Driver with TCON

14.2.2. High Speed Transmission

Table 36. Data-Clock Timing Specifications
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min Typ Max Units
Ul instantaneous UlinsT 1.0 - 12.5 ns
Data to Clock Setup Time Tsetup 0.3 - - UlinsT
Data to Clock Hold Time Tuold 0.3 - - UlinsT
TSETUP THOLD

-l
-

Y

Lot |

© 0.5 Ulnst

+TSKEW
CLKp X
CLKn
_ 1 Ulist . ;
TCLKp
Figure 26. Data to Clock Timing Definitions
2014/1/3 51 Ver0.9
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14.2.3. High-Speed Data Transmission in Bursts

Table 37. High-Speed Data Transmission Operation Timing Parameters
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min Typ Max Units
Time to drive LP-00 to prepare for HS transmission THS-PREPARE 40+4UI - 85+6UlI ns
Time from start of tHS-TRAIL or tCLK-TRAIL period to
start of LP-11 state Teor i ) 105+12U1 ns
Time to enable Data Lane receiver line termination
measured from when Dn cross VIL,MAX Ths-TERM-EN ) ) 35+4U ns
Time to drive flipped differential state after last payload ) i
data bit of a HS transmission burst Ths-TRAL 60+4Ul ns
Time-out at RX to ignore transition period of EOT Tus-skip 40 - 55+4UlI ns
Time to drive LP-11 after HS burst Ths-EXIT 100 - - ns
Length of any Low-Power state period Tipx 50 - - ns
Sync sequence period Ths-synC - 8UI - ns
Minimum lead HS-0 drive period before the Sync T zem0 105+6Ul - 5 ns
seqguence
Note:

1. The minimum value depends on the bit rate. Implementations should-ensure proper.operation for all the supported

bit rates.

2. Ul means Unit Interval, equal to one half HS clock period an the Clock Lane.
3. Tipxis an internal state machine timing reference. Externally measured values :may differ slightly from the specified

values due to asymmetrical rise and fall times.

CLK x 7[MW[>OG[ 7L 0)1, 288 iuix SRS
Tipx THS PREPARE| THS ZERO Ths-svne I
| ‘ ] Dlsconnect
Db/D | ; ! Termlnator
R : A 3 \ﬁ
A\ ﬂ@g NSO OO Djﬁj ,5
THs-TERW- EN Capture 1St ’<—>THS SKP LP }
. Data Bit Teor | -1
| ‘ THS-SE'I'I'LE :
LP-11 LP-O1  LP-00 4%‘@,
Figure 27. High-Speed Data Transmission in Bursts
2014/1/3 52 Ver0.9
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14.2.4. High-Speed Clock Transmission

Table 38. Switching the Clock Lane Operation Timing Parameters
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min Typ Max Units

Time that the transmitter shall continue sending HS

clock after the last associated Data Lane has TeLk-PoOST 60+52UlI - - ns

transitioned to LP mode

Detection time that the clock has stopped toggling TcLk-Miss - - 60 ns

2;:'11: nt1c:s(irig/|$ LP-00 to prepare for HS clock T eLcPREpARE 38 i 95 ns

Minimum lead HS-0 drive period before starting Clock ToLkprePARE 300 - - ns
+Tcik-zERO

Time to enable Clock Lane receiver line termination T i i 38 ns

measured from when Dn cross VIL,MAX HS-TERM-EN

Minimum time that the HS clock must be set prior to

any associated date lane beginning the transmission TcLk-PRE 8 - - Ul

from LP to HS mode

Time to drive HS differential state after last payload T 60 i i ns

clock bit of a HS transmission burst CLK-TRAIL

Note:

The DSI host processor shall support continuous clock onthe Clock Lane for NT chipthat require it, so the host

processor needs to keep the HS serial clock running.

Clock Lane Disconnect
Dp/'Dn / Terminator
/ !
/
ToLkposT Teor / & —Tcikserne—
—| l— T /I (4T cekreanand)
VIH(min) GLKMISS ; N\ cLeTER
-VILimax) T o

1 ,'.
|

oChoqDEI

A

N\

L

I
(L1
i I
i I

= ToLkTRAL— Thsexit Tiex ToLk-PREPAREM— T cLi.zER D ToLicPRE—]
Data Lane Disconnect T py—+l*Ths
Dp/'Dn / Terminator LPX H3-PREPARE™]
f / / | { ] { i3 //
x’! e'.’-* 7 fﬁ 7 .-ff 1/ \ 7 \
=VIH{min}
—Vllumax, i
__fll'_>/ ﬂI'L
__|'I ,'_ | ‘ ."} '_Z {TI Il‘—
e Thsskp—" N ¢Tu51-:=;.;=;r>
—Thsserne—*
Figure 28. Switching the Clock Lane between Clock Transmission and Low-Power Mode
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14.2.5. LP11 timing request between data transformation

When Clock lane of DSI TX chip always keeps High speed mode, then Clock lane never go back to Low
power mode. If Date lane of TX chip needs to transmit the next new data transmission or sequence, after the
end of Low power mode or High speed mode. Then TX chip needs to keep LP-11 stop state before the next
new data transmission, no matter in Low power mode or High speed mode. The LP-11 minimum timing is
required for RX chip in the following 9 conditions, include of LP - LP, LP - HS, HS - LP, and HS — HS. This
rule is suitable for short or long packet between TX and RX data transmission.

(1) Timing between LP - LP command

Previous Escape mode New Escape mode
g >

[ »
emy LTS LIETT LT romen
. ’ . Q . g . ”’ Y
. » . o . q\ . - /n
- Y} e Ceond - -

| | | |
A ] =3 —___\vL________ o L Vi
I | [ I
| | [ I
| | | | | 1
| | | | | I
F——d—-—+——3 - - ———-——— —— = My
l I I I I !
>——> > > >
L3=3 >
Time >
Parameter Symbol Min Typ Max Units
LP-11 delay to a start of the new Escape Mode Entry Toee 150 - - ns
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(2)Timing between LP - HS command

Previous Escape mode

o=y PN pocen pocen pocen pocen
Y 0 . ” . . ” . 0 .
. ] . Q . g . » / o .
- -t Cesad Casad - - -

High speed mode

e Y

poeen pocen
” . ” .

l | , | ! !
[ D R SRR S S —__ L\ _____ I
1 | | |
| ] | |
I I I ' I DSI-Dn+
| | | | | Vi
r—— -+ - — — - ——— — e = e DSI-Dn-
1 | ] | N ————
LP00  LP-10 LP-11 LP-11  LP01  LP-00 _ HS-0 -
TpeH N
Time _
Parameter Symbol Min Typ Max Units
LP-11 delay to a start of the Entering High Speed Mode Toen Max(150,32UI) - - ns
(3)Timing between HS -.LP.command
High-speed mode Escape mode
> >
I I ]
_________ |___|___ L I T o\ ___ = Ve,
| | [
| | |
| | ' | 1
[ I | | |
_________ -4 - ___1,.____|____|._____|_____|__¥”-ﬂ"“_
ron PN | | I | |
T N L 'S > > ,
T TDHE -
THs-trail THs-exit .
— ] Time g
Parameter Symbol Min Typ Max Units
LP-11 delay to a start of the Escape Mode Entry Tpue Max(150,32UI) - - ns
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(4)Timing between HS - HS command

High speed mode

= pocen pocen pocen pocen PXTTTY pocen
. . . ’ . d . . . Q . 0 Y
. ’ . ’ . l\ .~ ’ o Y Y
- - eaad Seaad - ar waaad

High speed mode ;
gnh sp >

A\

--------- DSI-Dn+
S e —<+—— DSI-Dn-

LP-11  LP-01  LP-00 _ HS-0 ~

THstrail THs-exit . -
— ‘ Time \
Parameter Symbol Min Typ Max Units
LP-11 delay to a start of the Entering High Speed Mode Tony Max(150,32UI) - - ns
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14.3. Output Timing Table
14.3.1. Digital output AC Timing
Table 39. Digital output AC Characteristic

(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Time from Hsync to LD Tuip - 252 - Ul

LD Pulse Width Twip - 96 - Ul

Time from STV rising to LD rising Tstvip - 0.5 - H

Time from LD rising to STV falling TipsTv - 0.5 - H

Time from CKV rising to LD rising Tekvip - 36 - Ul

Time from CKV rising to OEV falling Twoevi - 192 - Ul 1 port interface
Time from OEV rising to CKV rising Twoev? - 2016 - Ul 1 port interface
GPMOE pulse width TepmoE - 1344 - Ul 1 port interface

oA R
I-Iln?e)r/rglc _H """" U I_I U ................
DI/:’\JIA - _{ 1 |;_{ 2 H 3 }_ ................

N=1 N

<

AN\
N

CKV 1 ........
OEV — | 1 fets J |_| |_|

Figure 29.Vertica| Qutput Timing

STV h (0
=

LA RETR

H_ .......... J

Hsyne
Internal

|
LD Thio

Internal 1

TWLD

THLD TWLD

TSTVLD TLDSTV

STV L

|

T

Tekvin

CKV o i

Twoev J
1

Twoevz

OEV

Tekvin

K—

Twoevz ¢, Twoewvi J

GPMOE |

TopmoE

Topmoe

Figure 30. Gate output timing diagram
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14.3.2. Analog output AC Timing

Table 40. Analog Output AC Characteristic
(VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol | Min. | Typ. | Max. | Unit |Conditions
Source Driver output stable time Tssr - - 4 us
Repair OP output stable time Trst - - 6 us
Hsync
Inte)r,nal L |
o Two | ,90% K% 90%
Source ! ‘ .
output ‘ ‘ ‘
Tesr j10% A Test ;i 10%
. 190% 190%
Repair OP . : .
Output T ;10% T ;10%
‘ RST ! RST |
Figure 31. Source output timing chart
Measure point
SOUFCG 5Kohm \ 5Kohm
Output AAYAY L AVAVAY
30pF T 30pF—=—
GND .
Figure 32-Source output loading-condition
Measure point
RPI_XXXX | [N RPO_XXXX
I/
45pF =—
SOUFCG SKohm S5Kohm
Output v Y
30pF T 30pFT
GND . .
Figure 33. Repair OP output loading condition
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15. Chip Outline Dimensions

© 3 (L)&;; ZQZE: BB B PLINCIVLNC] 2223333 ME
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=1 4 M';; TAEAE AR ‘\—wl
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Figure 34. Chip Outline Dimensions
15.1. Alignment Mark
115 1156
20 20
25 25
25 115 25 115
25 25
20 20
20 25 25 25 20 20 25 25 25 20
Figure 35. Alignment Mark
15.2. Pad Information
Table 41. Pad Dimension
Symbol Dimension (um) Symbol Dimension (um) Symbol Dimension (um)
A 12 C 120 D 30
Al 18 Ci1 20 D1 60
A2 70 c2 18 D2 18
A3 35 C3 108 D3 20
C4 115 D4 70
B 40 C5 115
Bl 40 E 28500(max)
B2 59 El 775(max)
B3 31 E2 97(max)
B4 40 E3 57(max)
*Note: 1. Chip dimension includes scribe line.
2. Total bump area : 3910060um?>.
2014/1/3 59 Ver0.9
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16. Pad Coordinate
Table 42. Pad Coordinate

Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size
1 SHIELDING -14005 | -295.5 30 70 63 XON_IN -10080 | -295.5 60 70
2 GIPIO_RO -13955 | -295.5 30 70 64 ALSIN -10000 | -295.5 60 70
3 GIPIO_R1 -13905 | -295.5 30 70 65 SHIELDING_GND | -9920 | -295.5 60 70
4 VGL -13855 | -295.5 30 70 66 RPEN_EVEN -9840 | -295.5 60 70
5 VGL -13805 | -295.5 30 70 67 LED_EN -9760 | -295.5 60 70
6 GIPIO_R2 -13755 | -295.5 30 70 68 TP12 -9680 | -295.5 60 70
7 GIPIO_R3 -13705 | -295.5 30 70 69 CMD_SEL -9600 | -295.5 60 70
8 GIPIO_R4 -13655 | -295.5 30 70 70 SDLOCO -9520 | -295.5 60 70
9 GIPIO_R5 -13605 | -295.5 30 70 71 SDLOC1 -9440 | -295.5 60 70
10 GIPIO_R6 -13555 | -295.5 30 70 72 SA2 -9360 | -295.5 60 70
11 GIPIO_R7 -13505 | -295.5 30 70 73 SA3 -9280 | -295.5 60 70
12 GIPIO_R8 -13455 | -295.5 30 70 74 RESO -9200 | -295.5 60 70
13 GIPIO_R9 -13405 | -295.5 30 70 75 RES1 -9120 | -295.5 60 70
14 GIPIO_R10 -13355 | -295.5 30 70 76 TP35 -9040 | -295.5 60 70
15 GIPIO_R11 -13305 | -295.5 30 70 77 TP36 -8960 |--295:5 60 70
16 GIPIO_R12 -13255 | -295.5 30 70 78 PORT2B -8880._-| -295.5 60 70
17 GIPIO_R13 -13205 | -295.5 30 70 79 VCC -8800. | -295.5 60 70
18 GIPIO_R14 -13155 | -295.5 30 70 80 VCC <8720 | -295.5 60 70
19 GIPIO_R15 -13105 | -295.5 30 70 81 VCe -8640 | -295.5 60 70
20 GIPIO_R16 -13055 | -295.5 30 70 82 VDD -8560 | -295.5 60 70
21 GIPIO_R17 -13005 | -295.5 30 70 83 VDD -8480 | -295.5 60 70
22 GIPIO_R18 -12955 | -295.5 30 70 84 VDD -8400 | -295.5 60 70
23 GIPIO_R19 -12905 | -295.5 30 70 85 GND -8320 | -295.5 60 70
24 VGL -12855 | -295.5 30 70 86 GND -8240 | -295.5 60 70
25 VGL -12805 | -295.5 30 70 87 GND -8160_- -295.5 60 70
26 VGL -12755 | -295.5 30 70 88 AVDD -8080 | -295.5 60 70
27 VGL -12705 | -295.5 30 70 89 AVDD -8000. [.-295.5 60 70
28 VGL -12655"| -295.5 30 70 90 AVDD -7920 [.-295.5 60 70
29 VGL <12605. | -295.5 30 70 91 AVDD -7840- | -295.5 60 70
30 VGL -12555 |-<295.5 30 70 92 AVDD -7760 [\-295.5 60 70
31 VGL -12505 |1-295.5 30 70 93 AVDD -7680 | -295.5 60 70
32 VGL -12455 | -295.5 30 70 94 AGND -7600 | -295.5 60 70
33 VGH.R -12405 | -295.5 30 70 95 AGND -7520 | -295.5 60 70
34 VGH R -12355° | -295.5 30 70 96 AGND -7440 | -295.5 60 70
35 VGH R -12305 | -295.5 30 70 97 AGND -7360 | -295.5 60 70
36 COMR2_IN -12240 | -295.5 60 70 98 AGND1 -7280 | -295.5 60 70
37 COMR2 _IN -12160 | -295:5 60 70 99 AGND1 -7200 | -295.5 60 70
38 COMR1 IN -12080. | -295.5 60 70 100 HAVDD -7120 | -295.5 60 70
39 COMRL1 IN -12000 | -295.5 60 70 101 HAVDD -7040 | -295.5 60 70
40 SHIELDING GND | -11920 | -295.5 60 70 102 HAVDD -6960 | -295.5 60 70
41 TP8 -11840. -295.5 60 70 103 HAVDD -6880 | -295.5 60 70
42 TP9 -11760 [.-295.5 60 70 104 HAVDD -6800 | -295.5 60 70
43 TP10 -11680. | -295.5 60 70 105 HAVDD -6720 | -295.5 60 70
44 SHIELDING GND | -11600 | -295.5 60 70 106 TP17 -6640 | -295.5 60 70
45 RPO EVEN -11520 | -295.5 60 70 107 TP18 -6560 | -295.5 60 70
46 RPO EVEN -11440 | -295.5 60 70 108 TP19 -6480 | -295.5 60 70
47 RPO EVEN -11360 | -295.5 60 70 109 TP20 -6400 | -295.5 60 70
48 TP11 -11280 | -295.5 60 70 110 SHIELDING AGND| -6320 | -295.5 60 70
49 SCL -11200 | -295.5 60 70 111 SHIELDING AGND| -6240 | -295.5 60 70
50 SDA -11120 | -295.5 60 70 112 SHIELDING AGND| -6160 | -295.5 60 70
51 SHIELDING _GND | -11040 | -295.5 60 70 113 |SHIELDING AGND| -6080 | -295.5 60 70
52 12C SCL -10960 | -295.5 60 70 114 |SHIELDING AGND| -6000 | -295.5 60 70
53 12C _SDA -10880 | -295.5 60 70 115 VCOMPI -5920 | -295.5 60 70
54 PMU EN -10800 | -295.5 60 70 116 VCOMPI -5840 | -295.5 60 70
55 STATE -10720 | -295.5 60 70 117 VCOMNI -5760 | -295.5 60 70
56 GRB -10640 | -295.5 60 70 118 VCOMNI -5680 | -295.5 60 70
57 STBYB -10560 | -295.5 60 70 119 VCOMO -5600 | -295.5 60 70
58 SHIELDING GND | -10480 | -295.5 60 70 120 VCOMO -5520 | -295.5 60 70
59 GPMOE -10400 | -295.5 60 70 121 VCOMO -5440 | -295.5 60 70
60 LEDON -10320 | -295.5 60 70 122 VCOMO -5360 | -295.5 60 70
61 LEDPWM -10240 | -295.5 60 70 123 VCOMO -5280 | -295.5 60 70
62 TP_SYNC -10160 | -295.5 60 70 124 VCOMO -5200 | -295.5 60 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

125 VCOM_EN -5120 | -295.5 60 70 191 SHIELDING_GND 160 -295.5 60 70
126 VCOM_UGB -5040 | -295.5 60 70 192 SHIELDING_GND 240 -295.5 60 70
127 HAOP_EN -4960 | -295.5 60 70 193 SHIELDING_GND | 320 -295.5 60 70
128 SHIELDING_AGND| -4880 | -295.5 60 70 194 SHIELDING_GND 400 -295.5 60 70
129 HAOP -4800 | -295.5 60 70 195 SHIELDING_GND 480 -295.5 60 70
130 HAOP -4720 | -295.5 60 70 196 SHIELDING_GND | 560 -295.5 60 70
131 HAOP -4640 | -295.5 60 70 197 SHIELDING_GND 640 -295.5 60 70
132 HAOP -4560 | -295.5 60 70 198 SHIELDING_GND 720 -295.5 60 70
133 HAOP -4480 | -295.5 60 70 199 SHIELDING_GND | 800 -295.5 60 70
134 HAOP -4400 | -295.5 60 70 200 SHIELDING_GND 880 -295.5 60 70
135 |SHIELDING_AGND| -4320 | -295.5 60 70 201 SHIELDING_GND 960 -295.5 60 70
136 VQH -4240 | -295.5 60 70 202 SHIELDING_GND 1040 -295.5 60 70
137 VQH -4160 | -295.5 60 70 203 SHIELDING_GND 1120 -295.5 60 70
138 VQL -4080 | -295.5 60 70 204 SHIELDING_GND | 1200 | -295.5 60 70
139 VQL -4000 | -295.5 60 70 205 SHIELDING_GND | 1280 | -295.5 60 70
140 VCC -3920 | -295.5 60 70 206 SHIELDING_GND | 1360 | -295.5 60 70
141 VCC -3840 | -295.5 60 70 207 SHIELDING_GND 1440 -295.5 60 70
142 VCC -3760 | -295.5 60 70 208 SHIELDING_GND | 1520 | -295.5 60 70
143 VCC_IF -3680 | -295.5 60 70 209 SHIELDING_GND 1600 -295:5 60 70
144 VCC_IF -3600 | -295.5 60 70 210 SHIELDING_GND | 1680 | -295.5 60 70
145 VCC_IF -3520 | -295.5 60 70 211 SHIELDING_GND 1760 -295.5 60 70
146 GND -3440 | -295.5 60 70 212 SHIELDING-GND. | 11840\ | -295.5 60 70
147 GND -3360 | -295.5 60 70 213 SHIELDING”GND.. |\ 1920 | -295.5 60 70
148 GND -3280 | -295.5 60 70 214 SHIELDING_GND. | ~2000 | -295.5 60 70
149 GND_IF -3200 | -295.5 60 70 215 SHIELDING_GND |\ 2080 | -295.5 60 70
150 GND_IF -3120 | -295.5 60 70 216 SHIELDING, GND |\12160" | -295.5 60 70
151 GND_IF -3040 | -295.5 60 70 217 SHIELDING _GND 2240 -295.5 60 70
152 D3N -2960 | -295.5 60 70 218 SHIELDING_GND | 2320 | -295.5 60 70
153 D3N -2880 | -295.5 60 70 219 SHIELDING_GND 2400 -295.5 60 70
154 D3P -2800 | -295.5 60 70 220 SHIELDING_GND | 2480 -295.5 60 70
155 D3P -2720 | -295.5 60 70 221 SHIELDING_GND | 2560, [.-295.5 60 70
156 DASH -2640-| -295.5 60 70 222 SHIELDING:GND | . 2640 @ [.-295.5 60 70
157 D2N <2560 | -295.5 60 70 223 SHIELDING \GND' |, 2720 | -295.5 60 70
158 D2N -2480 | -295.5 60 70 224 SHIELDING_GND | 2800 “.[.-295.5 60 70
159 D2P -2400 | -295.5 60 70 225 SHIELDING-GND | 2880 |[-295.5 60 70
160 D2P -2320 | -295.5 60 70 226 VLPH 2960 | -295.5 60 70
161 DASH -2240 | -295:5 60 70 227 VLPH 3040 | -295.5 60 70
162 CLKN -2160. | -295.5 60 70 228 VLPH 3120 -295.5 60 70
163 CLKN -2080 | -295.5 60 70 229 VDD 3200 | -295.5 60 70
164 CLKP -2000 | -295.5 60 70 230 VDD 3280 | -295.5 60 70
165 CLKP -1920 | -295.5 60 70 231 VDD 3360 | -295.5 60 70
166 DASH -1840" | -295.5 60 70 232 VCC EN 3440 | -295.5 60 70
167 DIN -1760 | -295.5 60 70 233 VCC 3520 | -295.5 60 70
168 DIN -1680 | .-295.5 60 70 234 VCC 3600 | -295.5 60 70
169 D1P -1600. | -295.5 60 70 235 VCC 3680 | -295.5 60 70
170 D1P -1520 |.-295.5 60 70 236 GND 3760 -295.5 60 70
171 DASH -1440 . | -295.5 60 70 237 GND 3840 | -295.5 60 70
172 DON -1360| -295.5 60 70 238 GND 3920 | -295.5 60 70
173 DON -1280 | -295.5 60 70 239 [SHIELDING AGND| 4000 | -295.5 60 70
174 DoP -1200 | -295.5 60 70 240 SHIELDING AGND| 4080 -295.5 60 70
175 DOP -1120 | -295.5 60 70 241 TP21 4160 -295.5 60 70
176 GND _IF -1040 | -295.5 60 70 242 V1 4240 -295.5 60 70
177 GND _IF -960 -295.5 60 70 243 V4 4320 | -295.5 60 70
178 GND IF -880 -295.5 60 70 244 V7 4400 | -295.5 60 70
179 GND -800 -295.5 60 70 245 V8 4480 -295.5 60 70
180 GND -720 -295.5 60 70 246 Vi1 4560 | -295.5 60 70
181 GND -640 -295.5 60 70 247 V14 4640 -295.5 60 70
182 VCC_IF -560 -295.5 60 70 248 SHIELDING AGND| 4720 -295.5 60 70
183 VCC IF -480 -295.5 60 70 249 |SHIELDING AGND| 4800 | -295.5 60 70
184 VCC IF -400 -295.5 60 70 250 AVDD 4880 | -295.5 60 70
185 VCC -320 -295.5 60 70 251 AVDD 4960 | -295.5 60 70
186 VCC -240 -295.5 60 70 252 AVDD 5040 | -295.5 60 70
187 VCC -160 -295.5 60 70 253 AVDD 5120 | -295.5 60 70
188 SHIELDING_GND -80 -295.5 60 70 254 AVDD 5200 | -295.5 60 70
189 SHIELDING_GND 0 -295.5 60 70 255 AVDD 5280 | -295.5 60 70
190 SHIELDING_GND 80 -295.5 60 70 256 AGND1 5360 -295.5 60 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

257 AGND1 5440 | -295.5 60 70 323 GIP_SEL[2] 10720 | -295.5 60 70
258 AGND 5520 -295.5 60 70 324 GIP_SELJ[3] 10800 | -295.5 60 70
259 AGND 5600 | -295.5 60 70 325 RPEN_ODD 10880 | -295.5 60 70
260 AGND 5680 | -295.5 60 70 326 COM3_IN 10960 | -295.5 60 70
261 AGND 5760 | -295.5 60 70 327 COM3_OouT 11040 | -295.5 60 70
262 HAVDD 5840 -295.5 60 70 328 RPO_ODD 11120 | -295.5 60 70
263 HAVDD 5920 | -295.5 60 70 329 RPO_ODD 11200 | -295.5 60 70
264 HAVDD 6000 | -295.5 60 70 330 RPO_ODD 11280 | -295.5 60 70
265 HAVDD 6080 | -295.5 60 70 331 SHIELDING_GND | 11360 | -295.5 60 70
266 HAVDD 6160 -295.5 60 70 332 TP39 11440 | -295.5 60 70
267 HAVDD 6240 | -295.5 60 70 333 TP40 11520 | -295.5 60 70
268 T™MO 6320 -295.5 60 70 334 TP41 11600 | -295.5 60 70
269 TM1 6400 | -295.5 60 70 335 SHIELDING_GND | 11680 | -295.5 60 70
270 TM2 6480 | -295.5 60 70 336 COML2_IN 11760 | -295.5 60 70
271 TM3 6560 | -295.5 60 70 337 COML2_IN 11840 | -295.5 60 70
272 T™M4 6640 | -295.5 60 70 338 COML1_IN 11920 | -295.5 60 70
273 TM5 6720 | -295.5 60 70 339 COML1_IN 12000 | -295.5 60 70
274 TM6 6800 | -295.5 60 70 340 VPP_MTP 12080 | -295.5 60 70
275 T™7 6880 -295.5 60 70 341 VPP_MTP 12160 |.-295:5 60 70
276 SHIELDING_GND | 6960 | -295.5 60 70 342 VPP_MTP 12240 | -295.5 60 70
277 TPO 7040 -295.5 60 70 343 VGH_L 12305 | -295.5 30 70
278 TP1 7120 | -295.5 60 70 344 VGH_L 12355 | -295.5 30 70
279 SHIELDING_GND 7200 -295.5 60 70 345 VGH-L 12405 | -295.5 30 70
280 TP2 7280 | -295.5 60 70 346 VGL 12455 | -295.5 30 70
281 TP3 7360 | -295.5 60 70 347 VGL 12505 | -295.5 30 70
282 SHIELDING_GND 7440 -295.5 60 70 348 VGL 12555 | -295.5 30 70
283 TP4 7520 | -295.5 60 70 349 VGL 12605 | -295.5 30 70
284 TP5 7600 | -295.5 60 70 350 VGL 12655 | -295.5 30 70
285 SHIELDING _GND 7680 -295.5 60 70 351 VGL 12705 _|-295.5 30 70
286 TP6 7760 -295.5 60 70 352 VGL 12755 { -295.5 30 70
287 TP7 7840 | -295.5 60 70 353 VGL 12805 [ .-295.5 30 70
288 SHIELDING_GND | 7920 -295.5 60 70 354 VGL 12855 | -295.5 30 70
289 RTERM_EN 8000 | -295.5 60 70 355 GIPIO~L19 12905. | -295.5 30 70
290 RTERM[O] 8080 | -295.5 60 70 356 GIRPIO 'L18 12955 [.-295.5 30 70
291 RTERM[1] 8160 -295.5 60 70 357 GIRIO 17 13005 | -295.5 30 70
292 BISTAUTO 8240 |[.-295.5 60 70 358 GIPIO_L16 13055 | -295.5 30 70
293 BISTB 8320 | -295:5 60 70 359 GIPIO.L15 13105 | -295.5 30 70
294 BIST. CKSL 8400 -295.5 60 70 360 GIPIO L14 13155 | -295.5 30 70
295 SHIELDING .GND | 8480 | -295.5 60 70 361 GIPIO_L13 13205 | -295.5 30 70
296 BIST CLK 8560 | -295.5 60 70 362 GIPIO L12 13255 | -295.5 30 70
297 SHLR 8640 | -295.5 60 70 363 GIPIO L11 13305 | -295.5 30 70
298 UPDNB 8720 | -295.5 60 70 364 GIPIO L10 13355 | -295.5 30 70
299 CABC_ENBJ0] 8800 | -295.5 60 70 365 GIPIO L9 13405 | -295.5 30 70
300 CABC ENBJ1] 8880 | .-295.5 60 70 366 GIPIO L8 13455 | -295.5 30 70
301 TP30 8960 | -295.5 60 70 367 GIPIO L7 13505 | -295.5 30 70
302 CE_ENB 9040 -295.5 60 70 368 GIPIO L6 13555 | -295.5 30 70
303 TP31 9120 | -295.5 60 70 369 GIPIO L5 13605 | -295.5 30 70
304 LSTVB 9200 | -295.5 60 70 370 GIPIO L4 13655 | -295.5 30 70
305 INVSEL[O] 9280 | -295.5 60 70 371 GIPIO L3 13705 | -295.5 30 70
306 INVSEL[1] 9360 | -295.5 60 70 372 GIPIO L2 13755 | -295.5 30 70
307 OPDRVO 9440 | -295.5 60 70 373 VGL 13805 | -295.5 30 70
308 OPDRV1 9520 | -295.5 60 70 374 VGL 13855 | -295.5 30 70
309 BLKINSER 9600 | -295.5 60 70 375 GIPIO L1 13905 | -295.5 30 70
310 ZTYPE 9680 | -295.5 60 70 376 GIPIO LO 13955 | -295.5 30 70
311 ZIGZAG 9760 -295.5 60 70 377 SHIELDING 14005 | -295.5 30 70
312 TP34 9840 | -295.5 60 70 378 SYNCI1L 14093 | -97.5 120 20
313 NBW 9920 -295.5 60 70 379 SYNC2L 14093 -59.5 120 20
314 TP13 10000 | -295.5 60 70 380 SYNC3L 14093 | -21.5 120 20
315 TP14 10080 | -295.5 60 70 381 SYNCAL 14093 16.5 120 20
316 TP15 10160 | -295.5 60 70 382 SYNC5L 14093 54.5 120 20
317 TP16 10240 | -295.5 60 70 383 SYNC6L 14093 92.5 120 20
318 TP37 10320 | -295.5 60 70 384 STV2L 14093 | 130.5 120 20
319 TP38 10400 | -295.5 60 70 385 STVIL 14093 | 168.5 120 20
320 GIP_EN 10480 | -295.5 60 70 386 CKVL 14093 | 206.5 120 20
321 GIP_SEL[0] 10560 | -295.5 60 70 387 UDL 14093 | 2445 120 20
322 GIP_SELJ[1] 10640 [ -295.5 60 70 388 OEVL 14093 282.5 120 20

2014/1/3 62 Ver0.9

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability, fithess fora
particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such information.



C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

389 XONL 14093 | 320.5 120 20 455 SO[43] 12106 | 190.5 18 70
390 SHIELDING_AGND| 13954 310.5 40 40 456 SO[44] 12094 85.5 18 70
391 |SHIELDING_AGND| 13874 | 310.5 40 40 457 SO[45] 12082 | 295.5 18 70
392 SHIELDING _AGND| 13794 310.5 40 40 458 SO[46] 12070 190.5 18 70
393 SHIELDING_AGND| 13714 310.5 40 40 459 SO[47] 12058 85.5 18 70
394 SHIELDING_AGND| 13634 310.5 40 40 460 SO[48] 12046 295.5 18 70
395 SHIELDING _AGND| 13554 310.5 40 40 461 SO[49] 12034 190.5 18 70
396 |SHIELDING_AGND| 13474 | 310.5 40 40 462 SO[50] 12022 85.5 18 70
397 |SHIELDING_AGND| 13394 | 310.5 40 40 463 SO[51] 12010 | 295.5 18 70
398 SHIELDING_AGND| 13314 310.5 40 40 464 SO[52] 11998 190.5 18 70
399 |[SHIELDING_AGND| 13234 | 310.5 40 40 465 SO[53] 11986 85.5 18 70
400 COML1_OouUT 13154 310.5 40 40 466 SO[54] 11974 295.5 18 70
401 COML1_ouT 13074 | 310.5 40 40 467 SO[55] 11962 | 190.5 18 70
402 COML2_OuUT 12994 | 310.5 40 40 468 SO[56] 11950 85.5 18 70
403 COML2_ouT 12914 | 310.5 40 40 469 SO[57] 11938 | 295.5 18 70
404 RPI_ODD 12834 310.5 40 40 470 SO[58] 11926 190.5 18 70
405 RPI_ODD 12754 310.5 40 40 471 SO[59] 11914 85.5 18 70
406 COM4_IN 12694 | 295.5 18 70 472 SO[60] 11902 | 295.5 18 70
407 SHIELDING_AGND| 12682 190.5 18 70 473 SO[61] 11890 190.5 18 70
408 |SHIELDING_AGND| 12670 85.5 18 70 474 SO[62] 11878 85.5 18 70
409 COM4_OouT 12658 295.5 18 70 475 SO[63] 11866 295.5 18 70
410 SHIELDING_AGND | 12646 190.5 18 70 476 SO[64] 11854 190.5 18 70
411 SHIELDING_AGND| 12634 85.5 18 70 477 SQ[65] 11842 85.5 18 70
412 SO[0] 12622 | 295.5 18 70 478 SO[66] 11830 | .295.5 18 70
413 SO[1] 12610 | 190.5 18 70 479 SOI[67] 11818 | 190.5 18 70
414 SO[2] 12598 85.5 18 70 480 SOI[68] 11806 85.5 18 70
415 SO[3] 12586 | 295.5 18 70 481 SO[69] 11794 | 295.5 18 70
416 SO[4] 12574 | 190.5 18 70 482 SO[70] 11782 | 190.5 18 70
417 SO[5] 12562 85.5 18 70 483 SO[71] 11770 85.5 18 70
418 SO[6] 12550 295.5 18 70 484 SO[72] 11758 295.5 18 70
419 SO[7] 12538 | 190.5 18 70 485 SO[73] 11746 [ 190.5 18 70
420 SO[8] 12526 85.5 18 70 486 SO[74] 11734 85.5 18 70
421 SO[9] 12514 | 295.5 18 70 487 SO[75] 11722 | 295.5 18 70
422 SO[10] 12502 | -190.5 18 70 488 SO[76] 11710\ 190.5 18 70
423 SO[11] 12490 85.5 18 70 489 SOf77] 11698 85.5 18 70
424 SO[12] 12478 |.295.5 18 70 490 SO[78] 11686 | 295.5 18 70
425 SO[13] 12466 | 1905 18 70 491 SO[79] 11674 | 190.5 18 70
426 SO[14] 12454 85.5 18 70 492 S0OI[80] 11662 85.5 18 70
427 SO[15] 12442 | 2955 18 70 493 SO[81] 11650 | 295.5 18 70
428 SQ[16] 12430 | 190.5 18 70 494 S0O[82] 11638 | 190.5 18 70
429 SOJ17] 12418 85.5 18 70 495 SOI[83] 11626 85.5 18 70
430 SO[18] 12406 | 295.5 18 70 496 SO[84] 11614 | 295.5 18 70
431 SO[19] 12394 | 190.5 18 70 497 SO[85] 11602 | 190.5 18 70
432 SOJ[20] 12382 85.5 18 70 498 S0[86] 11590 85.5 18 70
433 SO[21] 12370. 4 .295.5 18 70 499 SO[87] 11578 | 295.5 18 70
434 S0O[22] 12358 190.5 18 70 500 SOI[88] 11566 190.5 18 70
435 SO[23] 12346 85.5 18 70 501 SO[89] 11554 85.5 18 70
436 SO[24] 12334-| 295.5 18 70 502 SO[90] 11542 | 295.5 18 70
437 SO[25] 12322 | 190.5 18 70 503 SO[91] 11530 | 190.5 18 70
438 SO[26] 12310 85.5 18 70 504 S0O[92] 11518 85.5 18 70
439 SQO[27] 12298 | 295.5 18 70 505 SO[93] 11506 | 295.5 18 70
440 SO[28] 12286 | 190.5 18 70 506 S0[94] 11494 | 190.5 18 70
441 SO[29] 12274 85.5 18 70 507 SO[95] 11482 85.5 18 70
442 SO[30] 12262 | 295.5 18 70 508 SO[96] 11470 | 295.5 18 70
443 SO[31] 12250 190.5 18 70 509 SO[97] 11458 190.5 18 70
444 SO[32] 12238 85.5 18 70 510 S0O[98] 11446 85.5 18 70
445 SO[33] 12226 295.5 18 70 511 SO[99] 11434 295.5 18 70
446 SO[34] 12214 190.5 18 70 512 S0O[100] 11422 190.5 18 70
447 SO[35] 12202 85.5 18 70 513 SOJ[101] 11410 85.5 18 70
448 SO[36] 12190 | 2955 18 70 514 SO[102] 11398 | 295.5 18 70
449 SO[37] 12178 | 190.5 18 70 515 S0[103] 11386 | 190.5 18 70
450 SO[38] 12166 85.5 18 70 516 SO[104] 11374 85.5 18 70
451 SO[39] 12154 295.5 18 70 517 SOJ[105] 11362 295.5 18 70
452 SO[40] 12142 | 190.5 18 70 518 SO[106] 11350 | 190.5 18 70
453 SO[41] 12130 85.5 18 70 519 SO[107] 11338 85.5 18 70
454 SO[42] 12118 295.5 18 70 520 SOJ[108] 11326 295.5 18 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
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521 SO[109] 11314 | 190.5 18 70 587 SO[175] 10522 | 190.5 18 70
522 SOJ[110] 11302 85.5 18 70 588 SOJ[176] 10510 85.5 18 70
523 SO[111] 11290 | 2955 18 70 589 SO[177] 10498 | 295.5 18 70
524 SO[112] 11278 | 190.5 18 70 590 SO[178] 10486 | 190.5 18 70
525 SO[113] 11266 | 85.5 18 70 591 SO[179] 10474 | 85.5 18 70
526 SO[114] 11254 | 295.5 18 70 592 SO[180] 10462 | 295.5 18 70
527 SO[115] 11242 | 190.5 18 70 593 SO[181] 10450 | 190.5 18 70
528 SOJ[116] 11230 85.5 18 70 594 S0[182] 10438 85.5 18 70
529 SO[117] 11218 | 295.5 18 70 595 SO[183] 10426 | 295.5 18 70
530 SOJ[118] 11206 190.5 18 70 596 S0OJ[184] 10414 190.5 18 70
531 SO[119] 11194 85.5 18 70 597 SO[185] 10402 85.5 18 70
532 S0OJ[120] 11182 295.5 18 70 598 S0OJ[186] 10390 295.5 18 70
533 SO[121] 11170 | 190.5 18 70 599 SO[187] 10378 | 190.5 18 70
534 SO[122] 11158 85.5 18 70 600 SO[188] 10366 85.5 18 70
535 SO[123] 11146 | 295.5 18 70 601 SO[189] 10354 | 295.5 18 70
536 SO[124] 11134 | 190.5 18 70 602 S0O[190] 10342 | 190.5 18 70
537 SO[125] 11122 85.5 18 70 603 SO[191] 10330 85.5 18 70
538 SO[126] 11110 | 295.5 18 70 604 S0[192] 10318 | 295.5 18 70
539 SOJ[127] 11098 190.5 18 70 605 SOJ[193] 10306 190.5 18 70
540 SO[128] 11086 85.5 18 70 606 SO[194] 10294 85.5 18 70
541 SOJ[129] 11074 295.5 18 70 607 SOJ[195] 10282 295.5 18 70
542 SO[130] 11062 | 190.5 18 70 608 SO[196] 10270, | 190.5 18 70
543 SO[131] 11050 85.5 18 70 609 SO[197] 10258 85.5 18 70
544 SO[132] 11038 | 295.5 18 70 610 SO[198] 10246 | 295.5 18 70
545 SO[133] 11026 | 190.5 18 70 611 S0O[199] 10234 | 190.5 18 70
546 SO[134] 11014 85.5 18 70 612 S0[200] 10222 85.5 18 70
547 SO[135] 11002 | 295.5 18 70 613 SO[201] 10210 | 295.5 18 70
548 SOJ[136] 10990 | 190.5 18 70 614 S0O[202] 10198 | 190.5 18 70
549 SOJ[137] 10978 85.5 18 70 615 SOJ[203] 10186 85.5 18 70
550 SOJ[138] 10966 | 295.5 18 70 616 SO[204] 10174 ( 295.5 18 70
551 SO[139] 10954 | 190.5 18 70 617 SOJ[205] 10162 [ 190.5 18 70
552 SO[140] 10942 85.5 18 70 618 S0[206] 10150 85.5 18 70
553 SO[141] 10930" | 295.5 18 70 619 S0[207] 10138. | 295.5 18 70
554 S0O[142] 10918 | -190.5 18 70 620 S0[208] 10126 190.5 18 70
555 SO[143] 10906 85.5 18 70 621 SO[209] 10114 85.5 18 70
556 SO[144] 10894 | 295.5 18 70 622 SO[210] 10102 | 295.5 18 70
557 SO[145] 10882 | 1905 18 70 623 SO[211] 10090 | 190.5 18 70
558 SO[146] 10870 85.5 18 70 624 S0[212] 10078 85.5 18 70
559 SO[147] 10858 | 295.5 18 70 625 SO[213] 10066 | 295.5 18 70
560 SOJ[148] 10846 | 190.5 18 70 626 S0O[214] 10054 | 190.5 18 70
561 SO[149] 10834 85.5 18 70 627 SO[215] 10042 85.5 18 70
562 SOJ[150] 10822 | 295.5 18 70 628 SO[216] 10030 | 295.5 18 70
563 SOJ[151] 10810 | 190.5 18 70 629 SO[217] 10018 | 190.5 18 70
564 SO[152] 10798 85.5 18 70 630 S0[218] 10006 85.5 18 70
565 SOJ[153] 10786. . 295.5 18 70 631 SO[219] 9994 295.5 18 70
566 SOJ[154] 10774 190.5 18 70 632 S0J[220] 9982 190.5 18 70
567 SOJ[155] 10762 85.5 18 70 633 SO[221] 9970 85.5 18 70
568 SOJ[156] 10750| 295.5 18 70 634 SO[222] 9958 295.5 18 70
569 SOJ[157] 10738 | 190.5 18 70 635 SO[223] 9946 190.5 18 70
570 SO[158] 10726 85.5 18 70 636 SO[224] 9934 85.5 18 70
571 SO[159] 10714 | 295.5 18 70 637 SO[225] 9922 295.5 18 70
572 SO[160] 10702 | 190.5 18 70 638 S0[226] 9910 190.5 18 70
573 SO[161] 10690 85.5 18 70 639 S0[227] 9898 85.5 18 70
574 SO[162] 10678 | 295.5 18 70 640 SO[228] 9886 295.5 18 70
575 SO[163] 10666 190.5 18 70 641 S0OJ[229] 9874 190.5 18 70
576 SO[164] 10654 85.5 18 70 642 SO[230] 9862 85.5 18 70
577 SOJ[165] 10642 295.5 18 70 643 SO[231] 9850 295.5 18 70
578 SO[166] 10630 | 190.5 18 70 644 SO[232] 9838 190.5 18 70
579 SO[167] 10618 85.5 18 70 645 SO[233] 9826 85.5 18 70
580 SOJ[168] 10606 | 295.5 18 70 646 S0[234] 9814 295.5 18 70
581 SO[169] 10594 | 190.5 18 70 647 S0[235] 9802 190.5 18 70
582 SOJ[170] 10582 85.5 18 70 648 SO[236] 9790 85.5 18 70
583 SO[171] 10570 | 2955 18 70 649 S0[237] 9778 295.5 18 70
584 SO[172] 10558 | 190.5 18 70 650 SO[238] 9766 190.5 18 70
585 SO[173] 10546 85.5 18 70 651 SO[239] 9754 85.5 18 70
586 SO[174] 10534 295.5 18 70 652 S0J[240] 9742 295.5 18 70
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653 S0O[241] 9730 190.5 18 70 719 SO[307] 8938 190.5 18 70
654 S0[242] 9718 85.5 18 70 720 SO[308] 8926 85.5 18 70
655 S0[243] 9706 295.5 18 70 721 SO[309] 8914 295.5 18 70
656 S0O[244] 9694 190.5 18 70 722 SO[310] 8902 190.5 18 70
657 SO[245] 9682 85.5 18 70 723 SO[311] 8890 85.5 18 70
658 S0O[246] 9670 295.5 18 70 724 SO[312] 8878 295.5 18 70
659 S0[247] 9658 190.5 18 70 725 SO[313] 8866 190.5 18 70
660 S0[248] 9646 85.5 18 70 726 SO[314] 8854 85.5 18 70
661 S0O[249] 9634 295.5 18 70 727 SO[315] 8842 295.5 18 70
662 S0OJ[250] 9622 190.5 18 70 728 SO[316] 8830 190.5 18 70
663 SO[251] 9610 85.5 18 70 729 SO[317] 8818 85.5 18 70
664 S0O[252] 9598 295.5 18 70 730 SO[318] 8806 295.5 18 70
665 SO[253] 9586 190.5 18 70 731 SO[319] 8794 190.5 18 70
666 SO[254] 9574 85.5 18 70 732 SO[320] 8782 85.5 18 70
667 SO[255] 9562 295.5 18 70 733 SO[321] 8770 295.5 18 70
668 SO[256] 9550 190.5 18 70 734 SO[322] 8758 190.5 18 70
669 SO[257] 9538 85.5 18 70 735 SO[323] 8746 85.5 18 70
670 SO[258] 9526 295.5 18 70 736 S0O[324] 8734 295.5 18 70
671 S0O[259] 9514 190.5 18 70 737 SOJ[325] 8722 190.5 18 70
672 SO[260] 9502 85.5 18 70 738 SO[326] 8710 85.5 18 70
673 SO[261] 9490 295.5 18 70 739 SO[327] 8698 295.5 18 70
674 S0O[262] 9478 190.5 18 70 740 SO[328] 8686 190.5 18 70
675 SO[263] 9466 85.5 18 70 741 SO[329] 8674 85.5 18 70
676 SO[264] 9454 295.5 18 70 742 S0O[330] 8662 295.5 18 70
677 SO[265] 9442 190.5 18 70 743 SO[331] 8650 190.5 18 70
678 SO[266] 9430 85.5 18 70 744 SO[332] 8638 85.5 18 70
679 SO[267] 9418 295.5 18 70 745 SO[333] 8626 295.5 18 70
680 SO[268] 9406 190.5 18 70 746 SO[334] 8614 190.5 18 70
681 S0O[269] 9394 85.5 18 70 747 SOI[335] 8602 85.5 18 70
682 SO[270] 9382 295.5 18 70 748 SO[336] 8590 295.5 18 70
683 SO[271] 9370 190.5 18 70 749 SO[337] 8578 190.5 18 70
684 SO[272] 9358 85.5 18 70 750 SO[338] 8566 85.5 18 70
685 SO[273] 9346 295.5 18 70 751 S0O[339] 8554 295.5 18 70
686 SO[274] 9334 190.5 18 70 752 S0[340] 8542 190.5 18 70
687 SOJ[275] 9322 85.5 18 70 753 SO[341] 8530 85.5 18 70
688 SO[276] 9310 295.5 18 70 754 SO[342] 8518 295.5 18 70
689 SO[277] 9298 1905 18 70 755 SO[343] 8506 190.5 18 70
690 SO[278] 9286 85.5 18 70 756 S0[344] 8494 85.5 18 70
691 SO[279] 9274 295.5 18 70 757 SO[345] 8482 295.5 18 70
692 S0J[280] 9262 190.5 18 70 758 SO[346] 8470 190.5 18 70
693 SO[281] 9250 85.5 18 70 759 SO[347] 8458 85.5 18 70
694 SO[282] 9238 295.5 18 70 760 SO[348] 8446 295.5 18 70
695 SOJ[283] 9226 190.5 18 70 761 SO[349] 8434 190.5 18 70
696 SO[284] 9214 85.5 18 70 762 SO[350] 8422 85.5 18 70
697 SOJ[285] 9202 295.5 18 70 763 SO[351] 8410 295.5 18 70
698 S0J[286] 9190 190.5 18 70 764 SOJ[352] 8398 190.5 18 70
699 S0[287] 9178 85.5 18 70 765 SO[353] 8386 85.5 18 70
700 SO[288] 9166 295.5 18 70 766 SO[354] 8374 295.5 18 70
701 S0O[289] 9154 190.5 18 70 767 SO[355] 8362 190.5 18 70
702 S0O[290] 9142 85.5 18 70 768 SO[356] 8350 85.5 18 70
703 SO[291] 9130 295.5 18 70 769 SO[357] 8338 295.5 18 70
704 S0[292] 9118 190.5 18 70 770 SO[358] 8326 190.5 18 70
705 SO[293] 9106 85.5 18 70 771 SO[359] 8314 85.5 18 70
706 S0O[294] 9094 295.5 18 70 772 SO[360] 8302 295.5 18 70
707 S0OJ[295] 9082 190.5 18 70 773 SO[361] 8290 190.5 18 70
708 SO[296] 9070 85.5 18 70 774 SO[362] 8278 85.5 18 70
709 SO[297] 9058 295.5 18 70 775 SO[363] 8266 295.5 18 70
710 SO[298] 9046 190.5 18 70 776 SO[364] 8254 190.5 18 70
711 SO[299] 9034 85.5 18 70 777 SO[365] 8242 85.5 18 70
712 SQO[300] 9022 295.5 18 70 778 SO[366] 8230 295.5 18 70
713 SO[301] 9010 190.5 18 70 779 SO[367] 8218 190.5 18 70
714 SO[302] 8998 85.5 18 70 780 SO[368] 8206 85.5 18 70
715 SO[303] 8986 295.5 18 70 781 SO[369] 8194 295.5 18 70
716 SO[304] 8974 190.5 18 70 782 SO[370] 8182 190.5 18 70
717 SO[305] 8962 85.5 18 70 783 SO[371] 8170 85.5 18 70
718 SO[306] 8950 295.5 18 70 784 SO[372] 8158 295.5 18 70
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785 SO[373] 8146 190.5 18 70 851 SO[439] 7354 190.5 18 70
786 SO[374] 8134 85.5 18 70 852 S0O[440] 7342 85.5 18 70
787 SOI[375] 8122 295.5 18 70 853 SO[441] 7330 295.5 18 70
788 SO[376] 8110 190.5 18 70 854 SO[442] 7318 190.5 18 70
789 SO[377] 8098 85.5 18 70 855 SO[443] 7306 85.5 18 70
790 SO[378] 8086 295.5 18 70 856 SO[444] 7294 295.5 18 70
791 SO[379] 8074 190.5 18 70 857 SQO[445] 7282 190.5 18 70
792 SOI[380] 8062 85.5 18 70 858 S0[446] 7270 85.5 18 70
793 SO[381] 8050 295.5 18 70 859 SO[447] 7258 295.5 18 70
794 S0[382] 8038 190.5 18 70 860 S0[448] 7246 190.5 18 70
795 SO[383] 8026 85.5 18 70 861 SO[449] 7234 85.5 18 70
796 S0O[384] 8014 295.5 18 70 862 SOJ[450] 7222 295.5 18 70
797 SO[385] 8002 190.5 18 70 863 SO[451] 7210 190.5 18 70
798 SO[386] 7990 85.5 18 70 864 SO[452] 7198 85.5 18 70
799 SO[387] 7978 295.5 18 70 865 SO[453] 7186 295.5 18 70
800 SO[388] 7966 190.5 18 70 866 S0O[454] 7174 190.5 18 70
801 SO[389] 7954 85.5 18 70 867 SO[455] 7162 85.5 18 70
802 SO[390] 7942 295.5 18 70 868 SO[456] 7150 295.5 18 70
803 SO[391] 7930 190.5 18 70 869 SO[457] 7138 190.5 18 70
804 SO[392] 7918 85.5 18 70 870 SO[458] 7126 85.5 18 70
805 SOJ[393] 7906 295.5 18 70 871 SO[459] 7114 295.5 18 70
806 SO[394] 7894 190.5 18 70 872 SO[460] 7102 190.5 18 70
807 SO[395] 7882 85.5 18 70 873 SO[461] 7090 85.5 18 70
808 SO[396] 7870 295.5 18 70 874 S0O[462] 7078 295.5 18 70
809 SO[397] 7858 190.5 18 70 875 S0O[463] 7066 190.5 18 70
810 SO[398] 7846 85.5 18 70 876 SO[464] 7054 85.5 18 70
811 SO[399] 7834 295.5 18 70 877 SO[465] 7042 295.5 18 70
812 SOJ[400] 7822 190.5 18 70 878 SO[466] 7030 190.5 18 70
813 SOJ[401] 7810 85.5 18 70 879 SO[467] 7018 85.5 18 70
814 SOJ[402] 7798 295.5 18 70 880 SOJ[468] 7006 295.5 18 70
815 SOJ[403] 7786 190.5 18 70 881 SO[469] 6994 190.5 18 70
816 SO[404] 7774 85.5 18 70 882 SO[470] 6982 85.5 18 70
817 SOJ[405] 7762 295.5 18 70 883 SO[471] 6970 295.5 18 70
818 SOJ[406] 7750 190.5 18 70 884 S0[472] 6958 190.5 18 70
819 SO[407] 7738 85.5 18 70 885 SO[473] 6946 85.5 18 70
820 SO[408] 7726 295.5 18 70 886 SO[474] 6934 295.5 18 70
821 SO[409] 7714 1905 18 70 887 SO[475] 6922 190.5 18 70
822 SOJ[410] 7702 85.5 18 70 888 SO[476] 6910 85.5 18 70
823 SO[411] 7690 295.5 18 70 889 SO[477] 6898 295.5 18 70
824 SQO[412] 7678 190.5 18 70 890 SO[478] 6886 190.5 18 70
825 SO[413] 7666 85.5 18 70 891 SO[479] 6874 85.5 18 70
826 SO[414] 7654 295.5 18 70 892 SO[480] 6862 295.5 18 70
827 SQO[415] 7642 190.5 18 70 893 S0[481] 6850 190.5 18 70
828 SO[416] 7630 85.5 18 70 894 S0[482] 6838 85.5 18 70
829 SO[417] 7618 295.5 18 70 895 SO[483] 6826 295.5 18 70
830 S0OJ[418] 7606 190.5 18 70 896 S0OJ[484] 6814 190.5 18 70
831 SO[419] 7594 85.5 18 70 897 SO[485] 6802 85.5 18 70
832 S0O[420] 7582 295.5 18 70 898 SO[486] 6790 295.5 18 70
833 SQO[421] 7570 190.5 18 70 899 SO[487] 6778 190.5 18 70
834 SO[422] 7558 85.5 18 70 900 SO[488] 6766 85.5 18 70
835 SO[423] 7546 295.5 18 70 901 S0O[489] 6754 295.5 18 70
836 S0O[424] 7534 190.5 18 70 902 S0[490] 6742 190.5 18 70
837 SO[425] 7522 85.5 18 70 903 SO[491] 6730 85.5 18 70
838 SO[426] 7510 295.5 18 70 904 SO[492] 6718 295.5 18 70
839 SO[427] 7498 190.5 18 70 905 SOJ[493] 6706 190.5 18 70
840 S0O[428] 7486 85.5 18 70 906 SO[494] 6694 85.5 18 70
841 SOJ[429] 7474 295.5 18 70 907 SO[495] 6682 295.5 18 70
842 SO[430] 7462 190.5 18 70 908 SO[496] 6670 190.5 18 70
843 SO[431] 7450 85.5 18 70 909 SO[497] 6658 85.5 18 70
844 SQ[432] 7438 295.5 18 70 910 S0[498] 6646 295.5 18 70
845 SO[433] 7426 190.5 18 70 911 S0[499] 6634 190.5 18 70
846 SO[434] 7414 85.5 18 70 912 SO[500] 6622 85.5 18 70
847 SO[435] 7402 295.5 18 70 913 SO[501] 6610 295.5 18 70
848 SO[436] 7390 190.5 18 70 914 SO[502] 6598 190.5 18 70
849 SO[437] 7378 85.5 18 70 915 SO[503] 6586 85.5 18 70
850 SO[438] 7366 295.5 18 70 916 SO[504] 6574 295.5 18 70
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917 SO[505] 6562 190.5 18 70 983 SO[571] 5770 190.5 18 70
918 SOI[506] 6550 85.5 18 70 984 SO[572] 5758 85.5 18 70
919 SO[507] 6538 295.5 18 70 985 SO[573] 5746 295.5 18 70
920 SO[508] 6526 190.5 18 70 986 SO[574] 5734 190.5 18 70
921 SO[509] 6514 85.5 18 70 987 SO[575] 5722 85.5 18 70
922 SO[510] 6502 295.5 18 70 988 SO[576] 5710 295.5 18 70
923 SO[511] 6490 190.5 18 70 989 SO[577] 5698 190.5 18 70
924 SO[512] 6478 85.5 18 70 990 SO[578] 5686 85.5 18 70
925 SO[513] 6466 295.5 18 70 991 SO[579] 5674 295.5 18 70
926 SO[514] 6454 190.5 18 70 992 S0OI[580] 5662 190.5 18 70
927 SO[515] 6442 85.5 18 70 993 SO[581] 5650 85.5 18 70
928 SOJ[516] 6430 295.5 18 70 994 SO[582] 5638 295.5 18 70
929 SO[517] 6418 190.5 18 70 995 SO[583] 5626 190.5 18 70
930 SO[518] 6406 85.5 18 70 996 SO[584] 5614 85.5 18 70
931 SO[519] 6394 295.5 18 70 997 SO[585] 5602 295.5 18 70
932 SO[520] 6382 190.5 18 70 998 S0O[586] 5590 190.5 18 70
933 SO[521] 6370 85.5 18 70 999 SO[587] 5578 85.5 18 70
934 SO[522] 6358 295.5 18 70 1000 S0[588] 5566 295.5 18 70
935 SO[523] 6346 190.5 18 70 1001 SOI[589] 5554 190.5 18 70
936 SO[524] 6334 85.5 18 70 1002 SO[590] 5542 85.5 18 70
937 SOJ[525] 6322 295.5 18 70 1003 SO[591] 5530 295.5 18 70
938 SO[526] 6310 190.5 18 70 1004 SO[592] 5518 190.5 18 70
939 SO[527] 6298 85.5 18 70 1005 SO[593] 5506 85.5 18 70
940 SO[528] 6286 295.5 18 70 1006 S0O[594] 5494 295.5 18 70
941 SO[529] 6274 190.5 18 70 1007 SO[595] 5482 190.5 18 70
942 SO[530] 6262 85.5 18 70 1008 SO[596] 5470 85.5 18 70
943 SO[531] 6250 295.5 18 70 1009 SO[597] 5458 295.5 18 70
944 SO[532] 6238 190.5 18 70 1010 SO[598] 5446 190.5 18 70
945 SO[533] 6226 85.5 18 70 1011 SO[599] 5434 85.5 18 70
946 SO[534] 6214 295.5 18 70 1012 SO[600] 5422 295.5 18 70
947 SO[535] 6202 190.5 18 70 1013 SO[601] 5410 190.5 18 70
948 SO[536] 6190 85.5 18 70 1014 S0[602] 5398 85.5 18 70
949 SO[537] 6178 295.5 18 70 1015 S0[603] 5386 295.5 18 70
950 SO[538] 6166 190.5 18 70 1016 S0[604] 5374 190.5 18 70
951 SO[539] 6154 85.5 18 70 1017 SO[605] 5362 85.5 18 70
952 SO[540] 6142 295.5 18 70 1018 SO[606] 5350 295.5 18 70
953 SO[541] 6130 1905 18 70 1019 S0[607] 5338 190.5 18 70
954 S0O[542] 6118 85.5 18 70 1020 SO[608] 5326 85.5 18 70
955 SO[543] 6106 295.5 18 70 1021 SO[609] 5314 295.5 18 70
956 SO[544] 6094 190.5 18 70 1022 SQO[610] 5302 190.5 18 70
957. SO[545] 6082 85.5 18 70 1023 SO[611] 5290 85.5 18 70
958 SO[546] 6070 295.5 18 70 1024 S0[612] 5278 295.5 18 70
959 SO[547] 6058 190.5 18 70 1025 SO[613] 5266 190.5 18 70
960 SO[548] 6046 85.5 18 70 1026 S0[614] 5254 85.5 18 70
961 SO[549] 6034 295.5 18 70 1027 SO[615] 5242 295.5 18 70
962 SO[550] 6022 190.5 18 70 1028 S0O[616] 5230 190.5 18 70
963 SO[551] 6010 85.5 18 70 1029 SO[617] 5218 85.5 18 70
964 SO[552] 5998 295.5 18 70 1030 S0[618] 5206 295.5 18 70
965 SOJ[553] 5986 190.5 18 70 1031 SO[619] 5194 190.5 18 70
966 SO[554] 5974 85.5 18 70 1032 S0[620] 5182 85.5 18 70
967 SOI[555] 5962 295.5 18 70 1033 SO[621] 5170 295.5 18 70
968 SO[556] 5950 190.5 18 70 1034 S0[622] 5158 190.5 18 70
969 SO[557] 5938 85.5 18 70 1035 S0[623] 5146 85.5 18 70
970 SOI[558] 5926 295.5 18 70 1036 S0[624] 5134 295.5 18 70
971 SO[559] 5914 190.5 18 70 1037 SOI[625] 5122 190.5 18 70
972 SO[560] 5902 85.5 18 70 1038 S0[626] 5110 85.5 18 70
973 SQO[561] 5890 295.5 18 70 1039 SO[627] 5098 295.5 18 70
974 SO[562] 5878 190.5 18 70 1040 SO[628] 5086 190.5 18 70
975 SO[563] 5866 85.5 18 70 1041 S0[629] 5074 85.5 18 70
976 SO[564] 5854 295.5 18 70 1042 SO[630] 5062 295.5 18 70
977 SO[565] 5842 190.5 18 70 1043 SO[631] 5050 190.5 18 70
978 SO[566] 5830 85.5 18 70 1044 SO[632] 5038 85.5 18 70
979 SO[567] 5818 295.5 18 70 1045 S0[633] 5026 295.5 18 70
980 SO[568] 5806 190.5 18 70 1046 SO[634] 5014 190.5 18 70
981 SO[569] 5794 85.5 18 70 1047 SO[635] 5002 85.5 18 70
982 SO[570] 5782 295.5 18 70 1048 SO[636] 4990 295.5 18 70
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1049 SO[637] 4978 190.5 18 70 1115 SO[703] 4186 190.5 18 70
1050 S0[638] 4966 85.5 18 70 1116 SO[704] 4174 85.5 18 70
1051 SO[639] 4954 295.5 18 70 1117 SO[705] 4162 295.5 18 70
1052 S0O[640] 4942 190.5 18 70 1118 SQO[706] 4150 190.5 18 70
1053 SO[641] 4930 85.5 18 70 1119 SO[707] 4138 85.5 18 70
1054 S0O[642] 4918 295.5 18 70 1120 SQO[708] 4126 295.5 18 70
1055 SO[643] 4906 190.5 18 70 1121 SQO[709] 4114 190.5 18 70
1056 SO[644] 4894 85.5 18 70 1122 SO[710] 4102 85.5 18 70
1057 SO[645] 4882 295.5 18 70 1123 SO[711] 4090 295.5 18 70
1058 S0O[646] 4870 190.5 18 70 1124 SOJ[712] 4078 190.5 18 70
1059 SO[647] 4858 85.5 18 70 1125 SO[713] 4066 85.5 18 70
1060 S0[648] 4846 295.5 18 70 1126 SOJ[714] 4054 295.5 18 70
1061 SO[649] 4834 190.5 18 70 1127 SQO[715] 4042 190.5 18 70
1062 SO[650] 4822 85.5 18 70 1128 SO[716] 4030 85.5 18 70
1063 SO[651] 4810 295.5 18 70 1129 SQO[717] 4018 295.5 18 70
1064 SO[652] 4798 190.5 18 70 1130 SO[718] 4006 190.5 18 70
1065 SO[653] 4786 85.5 18 70 1131 SO[719] 3994 85.5 18 70
1066 SO[654] 4774 295.5 18 70 1132 SO[720] 3982 295.5 18 70
1067 SO[655] 4762 190.5 18 70 1133 SOJ[721] 3970 190.5 18 70
1068 SO[656] 4750 85.5 18 70 1134 SO[722] 3958 85.5 18 70
1069 SO[657] 4738 295.5 18 70 1135 SOJ[723] 3946 295.5 18 70
1070 SO[658] 4726 190.5 18 70 1136 SO[724] 3934 190.5 18 70
1071 SO[659] 4714 85.5 18 70 1137 SO[725] 3922 85.5 18 70
1072 SO[660] 4702 295.5 18 70 1138 SO[726] 3910 295.5 18 70
1073 SO[661] 4690 190.5 18 70 1139 SQ[727] 3898 190.5 18 70
1074 SO[662] 4678 85.5 18 70 1140 SO[728] 3886 85.5 18 70
1075 SO[663] 4666 295.5 18 70 1141 SO[729] 3874 295.5 18 70
1076 SO[664] 4654 190.5 18 70 1142 SO[730] 3862 190.5 18 70
1077 SO[665] 4642 85.5 18 70 1143 SO[731] 3850 85.5 18 70
1078 SO[666] 4630 295.5 18 70 1144 SOJ[732] 3838 295.5 18 70
1079 SO[667] 4618 190.5 18 70 1145 SO[733] 3826 190.5 18 70
1080 SO[668] 4606 85.5 18 70 1146 SO[734] 3814 85.5 18 70
1081 SO[669] 4594 295.5 18 70 1147 S0[735] 3802 295.5 18 70
1082 SO[670] 4582 190.5 18 70 1148 SO[736] 3790 190.5 18 70
1083 SO[671] 4570 85.5 18 70 1149 SO[737] 3778 85.5 18 70
1084 SO[672] 4558 295.5 18 70 1150 SO[738] 3766 295.5 18 70
1085 SOI[673] 4546 1905 18 70 1151 SO[739] 3754 190.5 18 70
1086 SO[674] 4534 85.5 18 70 1152 SO[740] 3742 85.5 18 70
1087 SO[675] 4522 295.5 18 70 1153 SO[741] 3730 295.5 18 70
1088 SO[676] 4510 190.5 18 70 1154 SQO[742] 3718 190.5 18 70
1089 SO[677] 4498 85.5 18 70 1155 SO[743] 3706 85.5 18 70
1090 SO[678] 4486 295.5 18 70 1156 SO[744] 3694 295.5 18 70
1091 SO[679] 4474 190.5 18 70 1157 SQO[745] 3682 190.5 18 70
1092 SO[680] 4462 85.5 18 70 1158 SO[746] 3670 85.5 18 70
1093 SO[681] 4450 295.5 18 70 1159 SO[747] 3658 295.5 18 70
1094 S0[682] 4438 190.5 18 70 1160 SOJ[748] 3646 190.5 18 70
1095 SO[683] 4426 85.5 18 70 1161 SO[749] 3634 85.5 18 70
1096 S0O[684] 4414 295.5 18 70 1162 SO[750] 3622 295.5 18 70
1097 SQO[685] 4402 190.5 18 70 1163 SQO[751] 3610 190.5 18 70
1098 SO[686] 4390 85.5 18 70 1164 SO[752] 3598 85.5 18 70
1099 SO[687] 4378 295.5 18 70 1165 SO[753] 3586 295.5 18 70
1100 S0O[688] 4366 190.5 18 70 1166 SO[754] 3574 190.5 18 70
1101 SO[689] 4354 85.5 18 70 1167 SO[755] 3562 85.5 18 70
1102 SO[690] 4342 295.5 18 70 1168 SO[756] 3550 295.5 18 70
1103 SO[691] 4330 190.5 18 70 1169 SO[757] 3538 190.5 18 70
1104 SO[692] 4318 85.5 18 70 1170 SO[758] 3526 85.5 18 70
1105 SO[693] 4306 295.5 18 70 1171 SO[759] 3514 295.5 18 70
1106 SO[694] 4294 190.5 18 70 1172 SO[760] 3502 190.5 18 70
1107 SO[695] 4282 85.5 18 70 1173 SO[761] 3490 85.5 18 70
1108 SO[696] 4270 295.5 18 70 1174 SQO[762] 3478 295.5 18 70
1109 SO[697] 4258 190.5 18 70 1175 SO[763] 3466 190.5 18 70
1110 S0O[698] 4246 85.5 18 70 1176 SO[764] 3454 85.5 18 70
1111 SO[699] 4234 295.5 18 70 1177 SO[765] 3442 295.5 18 70
1112 SO[700] 4222 190.5 18 70 1178 SO[766] 3430 190.5 18 70
1113 SO[701] 4210 85.5 18 70 1179 SO[767] 3418 85.5 18 70
1114 SO[702] 4198 295.5 18 70 1180 SO[768] 3406 295.5 18 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
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1181 SO[769] 3394 190.5 18 70 1247 S0O[835] 2602 190.5 18 70
1182 SO[770] 3382 85.5 18 70 1248 S0OI[836] 2590 85.5 18 70
1183 SO[771] 3370 295.5 18 70 1249 SO[837] 2578 295.5 18 70
1184 SO[772] 3358 190.5 18 70 1250 SO[838] 2566 190.5 18 70
1185 SO[773] 3346 85.5 18 70 1251 SO[839] 2554 85.5 18 70
1186 SO[774] 3334 295.5 18 70 1252 SO[840] 2542 295.5 18 70
1187 SO[775] 3322 190.5 18 70 1253 SO[841] 2530 190.5 18 70
1188 SO[776] 3310 85.5 18 70 1254 S0[842] 2518 85.5 18 70
1189 SO[777] 3298 295.5 18 70 1255 SO[843] 2506 295.5 18 70
1190 SO[778] 3286 190.5 18 70 1256 S0O[844] 2494 190.5 18 70
1191 SO[779] 3274 85.5 18 70 1257 SO[845] 2482 85.5 18 70
1192 SO[780] 3262 295.5 18 70 1258 S0O[846] 2470 295.5 18 70
1193 SO[781] 3250 190.5 18 70 1259 SO[847] 2458 190.5 18 70
1194 SO[782] 3238 85.5 18 70 1260 S0[848] 2446 85.5 18 70
1195 SO[783] 3226 295.5 18 70 1261 SO[849] 2434 295.5 18 70
1196 SO[784] 3214 190.5 18 70 1262 SO[850] 2422 190.5 18 70
1197 SO[785] 3202 85.5 18 70 1263 SO[851] 2410 85.5 18 70
1198 SO[786] 3190 295.5 18 70 1264 S0O[852] 2398 295.5 18 70
1199 SO[787] 3178 190.5 18 70 1265 SOI853] 2386 190.5 18 70
1200 SO[788] 3166 85.5 18 70 1266 SO[854] 2374 85.5 18 70
1201 SO[789] 3154 295.5 18 70 1267 SOJ855] 2362 295.5 18 70
1202 SO[790] 3142 190.5 18 70 1268 SO[856] 2350 190.5 18 70
1203 SO[791] 3130 85.5 18 70 1269 SO[857] 2338 85.5 18 70
1204 SO[792] 3118 295.5 18 70 1270 SO[858] 2326 295.5 18 70
1205 SO[793] 3106 190.5 18 70 1271 SO[859] 2314 190.5 18 70
1206 SO[794] 3094 85.5 18 70 1272 SO[860] 2302 85.5 18 70
1207 SO[795] 3082 295.5 18 70 1273 SO[861] 2290 295.5 18 70
1208 SO[796] 3070 190.5 18 70 1274 S0O[862] 2278 190.5 18 70
1209 SO[797] 3058 85.5 18 70 1275 SOI[863] 2266 85.5 18 70
1210 SO[798] 3046 295.5 18 70 1276 SO[864] 2254 295.5 18 70
1211 SO[799] 3034 190.5 18 70 1277 SO[865] 2242 190.5 18 70
1212 S0O[800] 3022 85.5 18 70 1278 SO[866] 2230 85.5 18 70
1213 SO[801] 3010 295.5 18 70 1279 S0I[867] 2218 295.5 18 70
1214 S0O[802] 2998 190.5 18 70 1280 S0[868] 2206 190.5 18 70
1215 SO[803] 2986 85.5 18 70 1281 SO[869] 2194 85.5 18 70
1216 SO[804] 2974 295.5 18 70 1282 SO[870] 2182 295.5 18 70
1217 SOI[805] 2962 1905 18 70 1283 SO[871] 2170 190.5 18 70
1218 SO[806] 2950 85.5 18 70 1284 SO[872] 2158 85.5 18 70
1219 SO[807] 2938 295.5 18 70 1285 SO[873] 2146 295.5 18 70
1220 S0O[808] 2926 190.5 18 70 1286 SO[874] 2134 190.5 18 70
1221 SO[809] 2914 85.5 18 70 1287 SO[875] 2122 85.5 18 70
1222 SO[810] 2902 295.5 18 70 1288 S0[876] 2110 295.5 18 70
1223 SO[811] 2890 190.5 18 70 1289 SO[877] 2098 190.5 18 70
1224 SO[812] 2878 85.5 18 70 1290 S0[878] 2086 85.5 18 70
1225 SO[813] 2866 295.5 18 70 1291 SO[879] 2074 295.5 18 70
1226 S0O[814] 2854 190.5 18 70 1292 S0I[880] 2062 190.5 18 70
1227 SO[815] 2842 85.5 18 70 1293 S0[881] 2050 85.5 18 70
1228 SO[816] 2830 295.5 18 70 1294 S0[882] 2038 295.5 18 70
1229 SO[817] 2818 190.5 18 70 1295 SO[883] 2026 190.5 18 70
1230 SO[818] 2806 85.5 18 70 1296 S0[884] 2014 85.5 18 70
1231 SO[819] 2794 295.5 18 70 1297 S0O[885] 2002 295.5 18 70
1232 S0O[820] 2782 190.5 18 70 1298 S0[886] 1990 190.5 18 70
1233 SO[821] 2770 85.5 18 70 1299 S0[887] 1978 85.5 18 70
1234 SO[822] 2758 295.5 18 70 1300 S0[888] 1966 295.5 18 70
1235 S0O[823] 2746 190.5 18 70 1301 SOI[889] 1954 190.5 18 70
1236 S0O[824] 2734 85.5 18 70 1302 S0[890] 1942 85.5 18 70
1237 SO[825] 2722 295.5 18 70 1303 SOJ[891] 1930 295.5 18 70
1238 SO[826] 2710 190.5 18 70 1304 SO[892] 1918 190.5 18 70
1239 SO[827] 2698 85.5 18 70 1305 S0[893] 1906 85.5 18 70
1240 S0O[828] 2686 295.5 18 70 1306 SO[894] 1894 295.5 18 70
1241 SO[829] 2674 190.5 18 70 1307 S0[895] 1882 190.5 18 70
1242 S0O[830] 2662 85.5 18 70 1308 SO[896] 1870 85.5 18 70
1243 SO[831] 2650 295.5 18 70 1309 S0[897] 1858 295.5 18 70
1244 SO[832] 2638 190.5 18 70 1310 SO[898] 1846 190.5 18 70
1245 SO[833] 2626 85.5 18 70 1311 SO[899] 1834 85.5 18 70
1246 S0[834] 2614 295.5 18 70 1312 S0O[900] 1822 295.5 18 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
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1313 |SHIELDING_AGND| 1810 190.5 18 70 1379 S0[910] -2478 | 295.5 18 70
1314 |[SHIELDING_AGND| 1798 85.5 18 70 1380 SO[911] -2490 190.5 18 70
1315 |SHIELDING_AGND| 1786 295.5 18 70 1381 S0O[912] -2502 85.5 18 70
1316 |[SHIELDING_AGND| 1726 310.5 40 40 1382 S0OJ[913] -2514 295.5 18 70
1317 |[SHIELDING_AGND| 1646 310.5 40 40 1383 S0O[914] -2526 190.5 18 70
1318 |[SHIELDING_AGND| 1566 310.5 40 40 1384 SO[915] -2538 85.5 18 70
1319 |[SHIELDING_AGND| 1486 310.5 40 40 1385 S0O[916] -2550 | 295.5 18 70
1320 |SHIELDING_AGND| 1406 310.5 40 40 1386 S0[917] -2562 | 190.5 18 70
1321 |SHIELDING_AGND| 1326 310.5 40 40 1387 S0[918] -2574 85.5 18 70
1322 |SHIELDING_AGND| 1246 310.5 40 40 1388 S0OJ[919] -2586 295.5 18 70
1323 |SHIELDING_AGND| 1166 310.5 40 40 1389 S0[920] -2598 | 190.5 18 70
1324 |SHIELDING_AGND| 1086 310.5 40 40 1390 S0J[921] -2610 85.5 18 70
1325 |[SHIELDING_AGND| 1006 310.5 40 40 1391 S0J[922] -2622 295.5 18 70
1326 |SHIELDING_AGND| 926 310.5 40 40 1392 S0[923] -2634 | 190.5 18 70
1327 |SHIELDING _AGND| 846 310.5 40 40 1393 S0O[924] -2646 85.5 18 70
1328 |SHIELDING_AGND| 766 310.5 40 40 1394 S0[925] -2658 | 295.5 18 70
1329 [SHIELDING_AGND| 686 310.5 40 40 1395 S0O[926] -2670 | 190.5 18 70
1330 |SHIELDING_AGND| 606 310.5 40 40 1396 S0[927] -2682 85.5 18 70
1331 |SHIELDING_AGND| 526 310.5 40 40 1397 S0J[928] -2694 295.5 18 70
1332 |SHIELDING_AGND| 446 310.5 40 40 1398 S0[929] -2706 | 190.5 18 70
1333 |SHIELDING_AGND| 366 310.5 40 40 1399 S0J[930] -2718 85.5 18 70
1334 |SHIELDING_AGND| 286 310.5 40 40 1400 SO[931] =2730.\| 295.5 18 70
1335 |SHIELDING _AGND| 206 310.5 40 40 1401 S0[932] -2742 190.5 18 70
1336 |SHIELDING _AGND| 126 310.5 40 40 1402 S0O[933] -2754 85.5 18 70
1337 |SHIELDING_AGND| 46 310.5 40 40 1403 S0[934] -2766 | 295.5 18 70
1338 |SHIELDING_AGND -34 310.5 40 40 1404 S0OJ[935] -2778 190.5 18 70
1339 |[SHIELDING_AGND| -114 310.5 40 40 1405 S0[936] -2790 85.5 18 70
1340 |SHIELDING_AGND| -194 310.5 40 40 1406 SO[937] -2802 | 295.5 18 70
1341 |[SHIELDING AGND| -274 310.5 40 40 1407 SO[938] -2814 190.5 18 70
1342 |SHIELDING_AGND| -354 310.5 40 40 1408 SO[939] -2826 85.5 18 70
1343 [SHIELDING_AGND| -434 310.5 40 40 1409 S0[940] -2838 295.5 18 70
1344 |SHIELDING_AGND| -514 310.5 40 40 1410 SO[941] -2850 190.5 18 70
1345 |[SHIELDING_AGND | -594 310.5 40 40 1411 $0[942] -2862 85.5 18 70
1346 |SHIELDING _AGND| -674 310.5 40 40 1412 S0[943] -2874 295.5 18 70
1347 |[SHIELDING AGND| -754 310.5 40 40 1413 SO[944] -2886 190.5 18 70
1348 [SHIELDING AGND|. -834 310.5 40 40 1414 S0[945] -2898 85.5 18 70
1349. |SHIELDING _AGND{| -914 310:5 40 40 1415 S0[946] -2910 | 295.5 18 70
1350 [SHIELDING AGND| -994 310.5 40 40 1416 S0[947] -2922 190.5 18 70
1351 |SHIELDING AGND| -1074 | 310.5 40 40 1417 S0[948] -2934 85.5 18 70
1352 . |[SHIELDING AGND| -1154 310.5 40 40 1418 S0O[949] -2946 295.5 18 70
1353 |SHIELDING AGND| -1234 | 3105 40 40 1419 S0[950] -2958 | 190.5 18 70
1354 |SHIELDING AGND| -1314" | 310.5 40 40 1420 SO[951] -2970 85.5 18 70
1355 [SHIELDING AGND| =1394 | 310.5 40 40 1421 S0O[952] -2982 | 295.5 18 70
1356 [SHIELDING AGND| -1474 310.5 40 40 1422 SOJ[953] -2994 190.5 18 70
1357 |SHIELDING AGND| -1554. 1 310.5 40 40 1423 S0[954] -3006 85.5 18 70
1358 [SHIELDING AGND| -1634 3105 40 40 1424 SOJ[955] -3018 295.5 18 70
1359 |SHIELDING AGND| -1714\ | 310.5 40 40 1425 SO[956] -3030 | 190.5 18 70
1360 |SHIELDING AGND| -1794-| 310.5 40 40 1426 SO[957] -3042 85.5 18 70
1361 |[SHIELDING AGND| -1874 310.5 40 40 1427 SO[958] -3054 295.5 18 70
1362 |SHIELDING AGND| -1954 | 310.5 40 40 1428 SO[959] -3066 | 190.5 18 70
1363 [SHIELDING AGND| -2034 310.5 40 40 1429 SO[960] -3078 85.5 18 70
1364 [SHIELDING AGND| -2114 310.5 40 40 1430 SO[961] -3090 295.5 18 70
1365 |SHIELDING AGND| -2194 | 310.5 40 40 1431 S0[962] -3102 | 190.5 18 70
1366 |SHIELDING AGND| -2274 | 310.5 40 40 1432 SO[963] -3114 85.5 18 70
1367 [SHIELDING AGND| -2334 295.5 18 70 1433 SOJ[964] -3126 295.5 18 70
1368 |SHIELDING AGND| -2346 | 190.5 18 70 1434 SO[965] -3138 | 190.5 18 70
1369 |[SHIELDING AGND| -2358 85.5 18 70 1435 SO[966] -3150 85.5 18 70
1370 SO[901] -2370 | 295.5 18 70 1436 SO[967] -3162 | 295.5 18 70
1371 S0O[902] -2382 | 190.5 18 70 1437 S0[968] -3174 | 190.5 18 70
1372 SQO[903] -2394 85.5 18 70 1438 SO[969] -3186 85.5 18 70
1373 SO[904] -2406 | 295.5 18 70 1439 S0[970] -3198 | 295.5 18 70
1374 SQO[905] -2418 | 190.5 18 70 1440 SO[971] -3210 | 190.5 18 70
1375 SO[906] -2430 85.5 18 70 1441 S0[972] -3222 85.5 18 70
1376 SO[907] -2442 | 295.5 18 70 1442 SO[973] -3234 | 295.5 18 70
1377 SO[908] -2454 | 190.5 18 70 1443 SO[974] -3246 | 190.5 18 70
1378 SO[909] -2466 85.5 18 70 1444 SOI[975] -3258 85.5 18 70
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N@VATEK TFT LCD Driver with TCON
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1445 SO[976] -3270 | 2955 18 70 1511 S0[1042] -4062 | 295.5 18 70
1446 SO[977] -3282 190.5 18 70 1512 SO[1043] -4074 190.5 18 70
1447 SO[978] -3294 85.5 18 70 1513 SO[1044] -4086 85.5 18 70
1448 S0O[979] -3306 | 295.5 18 70 1514 SO[1045] -4098 | 295.5 18 70
1449 S0O[980] -3318 | 190.5 18 70 1515 SO[1046] -4110 | 190.5 18 70
1450 SO[981] -3330 85.5 18 70 1516 SO[1047] -4122 85.5 18 70
1451 S0[982] -3342 | 295.5 18 70 1517 SO[1048] -4134 | 295.5 18 70
1452 S0O[983] -3354 | 190.5 18 70 1518 SO[1049] -4146 | 190.5 18 70
1453 S0O[984] -3366 85.5 18 70 1519 SO[1050] -4158 85.5 18 70
1454 S0[985] -3378 295.5 18 70 1520 SOJ[1051] -4170 295.5 18 70
1455 SO[986] -3390 | 190.5 18 70 1521 SO[1052] -4182 | 190.5 18 70
1456 S0[987] -3402 85.5 18 70 1522 SOJ[1053] -4194 85.5 18 70
1457 S0[988] -3414 | 295.5 18 70 1523 SO[1054] -4206 | 295.5 18 70
1458 SO[989] -3426 | 190.5 18 70 1524 SO[1055] -4218 | 190.5 18 70
1459 S0O[990] -3438 85.5 18 70 1525 SO[1056] -4230 85.5 18 70
1460 SO[991] -3450 | 295.5 18 70 1526 SO[1057] -4242 | 295.5 18 70
1461 S0O[992] -3462 | 190.5 18 70 1527 SO[1058] -4254 | 190.5 18 70
1462 SO[993] -3474 85.5 18 70 1528 SO[1059] -4266 85.5 18 70
1463 S0O[994] -3486 295.5 18 70 1529 SOJ[1060] -4278 295.5 18 70
1464 SO[995] -3498 | 190.5 18 70 1530 SO[1061] -4290 | 190.5 18 70
1465 S0O[996] -3510 85.5 18 70 1531 SO[1062] -4302 85.5 18 70
1466 SO[997] -3522 | 295.5 18 70 1532 SO[1063] 14314 | 295.5 18 70
1467 SO[998] -3534 | 190.5 18 70 1533 SO[1064] -4326 | 190.5 18 70
1468 SO[999] -3546 85.5 18 70 1534 SO[1065] -4338 85.5 18 70
1469 SO[1000] -3558 | 295.5 18 70 1535 SO[1066] -4350 |295.5 18 70
1470 SO[1001] -3570 | 190.5 18 70 1536 SO[1067] -4362 | 190.5 18 70
1471 SO[1002] -3582 85.5 18 70 1537 SO[1068] -4374 85.5 18 70
1472 SO[1003] -3594 | 295.5 18 70 1538 SO[1069] -4386 | 295.5 18 70
1473 SOJ[1004] -3606 190.5 18 70 1539 SO[1070] -4398 190.5 18 70
1474 SOJ[1005] -3618 85.5 18 70 1540 SO[1071] -4410 85.5 18 70
1475 SO[1006] -3630 | 295.5 18 70 1541 SOJ[1072] -4422 [\ 295.5 18 70
1476 SO[1007] -3642-1 190.5 18 70 1542 SO[1073] -4434 | 190.5 18 70
1477 SO[1008] -3654 85.5 18 70 1543 SO[1074] -4446 85.5 18 70
1478 SO[1009] -3666 .| -295.5 18 70 1544 SO[1075] -4458 . |\ 295.5 18 70
1479 SO[1010] -3678 |:190.5 18 70 1545 SO[1076] -4470 [-190.5 18 70
1480 SO[1011] -3690 85.5 18 70 1546 SO[1077] -4482 85.5 18 70
1481 SO[1012] -3702. | 2955 18 70 1547 SO[1078] -4494 | 295.5 18 70
1482 S0[1013] -3714 190.5 18 70 1548 SO[1079] -4506 190.5 18 70
1483 SO[1014] -3726 85.5 18 70 1549 S0[1080] -4518 85.5 18 70
1484 SO[1015] -3738 | 295.5 18 70 1550 SOJ[1081] -4530 | 295.5 18 70
1485 SO[1016] -3750 | 190:5 18 70 1551 S0[1082] -4542 | 190.5 18 70
1486 SO[1017] -3762 85.5 18 70 1552 SOJ[1083] -4554 85.5 18 70
1487 S0O[1018] 3774 | 295.5 18 70 1553 S0O[1084] -4566 | 295.5 18 70
1488 SO[1019] -3786 | 190.5 18 70 1554 SOJ[1085] -4578 | 190.5 18 70
1489 S0O[1020] -3798 85.5 18 70 1555 SO[1086] -4590 85.5 18 70
1490 SOJ[1021] -3810 295.5 18 70 1556 S0J[1087] -4602 295.5 18 70
1491 SO[1022] -3822 | 190.5 18 70 1557 S0OJ[1088] -4614 | 190.5 18 70
1492 SO[1023] -3834 85.5 18 70 1558 SO[1089] -4626 85.5 18 70
1493 S0O[1024] -3846 | 295.5 18 70 1559 S0OJ[1090] -4638 | 295.5 18 70
1494 SO[1025] -3858 | 190.5 18 70 1560 SO[1091] -4650 | 190.5 18 70
1495 SO[1026] -3870 85.5 18 70 1561 S0O[1092] -4662 85.5 18 70
1496 S0O[1027] -3882 | 295.5 18 70 1562 SO[1093] -4674 | 295.5 18 70
1497 S0[1028] -3894 | 190.5 18 70 1563 SO[1094] -4686 | 190.5 18 70
1498 SO[1029] -3906 85.5 18 70 1564 SOJ[1095] -4698 85.5 18 70
1499 SOJ[1030] -3918 295.5 18 70 1565 SO[1096] -4710 295.5 18 70
1500 SO[1031] -3930 | 190.5 18 70 1566 SO[1097] -4722 | 190.5 18 70
1501 SO[1032] -3942 85.5 18 70 1567 SO[1098] -4734 85.5 18 70
1502 SO[1033] -3954 | 295.5 18 70 1568 SO[1099] -4746 | 295.5 18 70
1503 SO[1034] -3966 | 190.5 18 70 1569 S0O[1100] -4758 | 190.5 18 70
1504 SO[1035] -3978 85.5 18 70 1570 SO[1101] -4770 85.5 18 70
1505 SO[1036] -3990 | 2955 18 70 1571 S0[1102] -4782 | 295.5 18 70
1506 SO[1037] -4002 | 190.5 18 70 1572 SQO[1103] -4794 | 190.5 18 70
1507 SO[1038] -4014 85.5 18 70 1573 SO[1104] -4806 85.5 18 70
1508 SO[1039] -4026 | 295.5 18 70 1574 SO[1105] -4818 | 295.5 18 70
1509 S0O[1040] -4038 | 190.5 18 70 1575 SO[1106] -4830 | 190.5 18 70
1510 SO[1041] -4050 85.5 18 70 1576 SO[1107] -4842 85.5 18 70
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1577 SO[1108] -4854 | 295.5 18 70 1643 SO[1174] -5646 | 295.5 18 70
1578 SOJ[1109] -4866 190.5 18 70 1644 SO[1175] -5658 190.5 18 70
1579 SO[1110] -4878 85.5 18 70 1645 SO[1176] -5670 85.5 18 70
1580 SO[1111] -4890 | 295.5 18 70 1646 SO[1177] -5682 | 295.5 18 70
1581 S0[1112] -4902 | 190.5 18 70 1647 S0[1178] -5694 | 190.5 18 70
1582 SO[1113] -4914 85.5 18 70 1648 SO[1179] -5706 85.5 18 70
1583 SO[1114] -4926 | 295.5 18 70 1649 SO[1180] -5718 | 295.5 18 70
1584 SO[1115] -4938 | 190.5 18 70 1650 SO[1181] -5730 | 190.5 18 70
1585 SO[1116] -4950 85.5 18 70 1651 S0O[1182] -5742 85.5 18 70
1586 SOJ[1117] -4962 295.5 18 70 1652 SO[1183] -5754 295.5 18 70
1587 SO[1118] -4974 | 190.5 18 70 1653 SO[1184] -5766 | 190.5 18 70
1588 SO[1119] -4986 85.5 18 70 1654 SO[1185] -5778 85.5 18 70
1589 SO[1120] -4998 | 295.5 18 70 1655 SO[1186] -5790 | 295.5 18 70
1590 SO[1121] -5010 | 190.5 18 70 1656 SO[1187] -5802 | 190.5 18 70
1591 SO[1122] -5022 85.5 18 70 1657 SO[1188] -5814 85.5 18 70
1592 SO[1123] -5034 | 295.5 18 70 1658 SO[1189] -5826 | 295.5 18 70
1593 SO[1124] -5046 | 190.5 18 70 1659 SO[1190] -5838 | 190.5 18 70
1594 SO[1125] -5058 85.5 18 70 1660 SO[1191] -5850 85.5 18 70
1595 SOJ[1126] -5070 295.5 18 70 1661 SO[1192] -5862 295.5 18 70
1596 SO[1127] -5082 | 190.5 18 70 1662 SO[1193] -5874 | 190.5 18 70
1597 SO[1128] -5094 85.5 18 70 1663 SO[1194] -5886 85.5 18 70
1598 SO[1129] -5106 | 295.5 18 70 1664 SO[1195] -5898, | 295.5 18 70
1599 SO[1130] -5118 | 190.5 18 70 1665 SO[1196] -5910 | 190.5 18 70
1600 SO[1131] -5130 85.5 18 70 1666 SO[1197] -5922 85.5 18 70
1601 SO[1132] -5142 | 295.5 18 70 1667 SO[1198] -5934 |295.5 18 70
1602 SO[1133] -5154 | 190.5 18 70 1668 SO[1199] -5946 | 190.5 18 70
1603 SO[1134] -5166 85.5 18 70 1669 SO[1200] -5958 85.5 18 70
1604 SO[1135] -5178 | 295.5 18 70 1670 SO[1201] -5970 | 295.5 18 70
1605 SOJ[1136] -5190 190.5 18 70 1671 SO[1202] -5982 190.5 18 70
1606 SOJ[1137] -5202 85.5 18 70 1672 S0O[1203] -5994 85.5 18 70
1607 SO[1138] -5214 | 295.5 18 70 1673 SO[1204] -6006_[. 295.5 18 70
1608 SO[1139] -5226-1 190.5 18 70 1674 SO[1205] -6018 [ 190.5 18 70
1609 S0O[1140] <5238 85.5 18 70 1675 SO[1206] -6030 85.5 18 70
1610 SO[1141] -5250 | -295.5 18 70 1676 SQ[1207] -6042 |\ 295.5 18 70
1611 S0[1142] -5262 |190.5 18 70 1677 SO[1208] -6054 |[-190.5 18 70
1612 S0[1143] -5274 85.5 18 70 1678 SO[1209] -6066 85.5 18 70
1613 S0[1144] -5286. | 295.5 18 70 1679 SO[1210] -6078 | 295.5 18 70
1614 S0[1145] -5298 190.5 18 70 1680 SO[1211] -6090 190.5 18 70
1615 SO[1146] -5310 85.5 18 70 1681 S0[1212] -6102 85.5 18 70
1616 SOJ[1147] -5322 295.5 18 70 1682 SO[1213] -6114 295.5 18 70
1617 S0O[1148] -5334 | 1905 18 70 1683 SO[1214] -6126 | 190.5 18 70
1618 SO[1149] -5346 85.5 18 70 1684 SOJ[1215] -6138 85.5 18 70
1619 SO[1150] -5358 | 295.5 18 70 1685 SO[1216] -6150 | 295.5 18 70
1620 SO[1151] -5370 | 190.5 18 70 1686 SO[1217] -6162 | 190.5 18 70
1621 SO[1152] -5382 85.5 18 70 1687 SO[1218] -6174 85.5 18 70
1622 SOJ[1153] -5394 295.5 18 70 1688 SO[1219] -6186 295.5 18 70
1623 SO[1154] -5406 | 190.5 18 70 1689 S0O[1220] -6198 | 190.5 18 70
1624 SO[1155] -5418 85.5 18 70 1690 SO[1221] -6210 85.5 18 70
1625 SO[1156] -5430 | 295.5 18 70 1691 SQO[1222] -6222 | 295.5 18 70
1626 SO[1157] -5442 | 190.5 18 70 1692 SO[1223] -6234 | 190.5 18 70
1627 SO[1158] -5454 85.5 18 70 1693 SQO[1224] -6246 85.5 18 70
1628 SO[1159] -5466 | 295.5 18 70 1694 SO[1225] -6258 | 295.5 18 70
1629 SO[1160] -5478 | 190.5 18 70 1695 SO[1226] -6270 | 190.5 18 70
1630 SO[1161] -5490 85.5 18 70 1696 SO[1227] -6282 85.5 18 70
1631 SOJ[1162] -5502 295.5 18 70 1697 S0O[1228] -6294 295.5 18 70
1632 SO[1163] -5514 | 190.5 18 70 1698 SO[1229] -6306 | 190.5 18 70
1633 SO[1164] -5526 85.5 18 70 1699 S0O[1230] -6318 85.5 18 70
1634 SO[1165] -5538 | 295.5 18 70 1700 SO[1231] -6330 | 295.5 18 70
1635 SO[1166] -5550 | 190.5 18 70 1701 S0O[1232] -6342 | 190.5 18 70
1636 SO[1167] -5562 85.5 18 70 1702 SO[1233] -6354 85.5 18 70
1637 SO[1168] -6574 | 295.5 18 70 1703 SO[1234] -6366 | 295.5 18 70
1638 SO[1169] -5586 | 190.5 18 70 1704 SO[1235] -6378 | 190.5 18 70
1639 SO[1170] -5598 85.5 18 70 1705 SO[1236] -6390 85.5 18 70
1640 SO[1171] -5610 | 295.5 18 70 1706 SO[1237] -6402 | 295.5 18 70
1641 SO[1172] -5622 | 190.5 18 70 1707 SO[1238] -6414 | 190.5 18 70
1642 SO[1173] -5634 85.5 18 70 1708 SQO[1239] -6426 85.5 18 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

1709 S0O[1240] -6438 | 295.5 18 70 1775 SO[1306] -7230 | 295.5 18 70
1710 S0O[1241] -6450 190.5 18 70 1776 SO[1307] -7242 190.5 18 70
1711 S0[1242] -6462 85.5 18 70 1777 SO[1308] -7254 85.5 18 70
1712 S0O[1243] -6474 | 295.5 18 70 1778 SO[1309] -7266 | 295.5 18 70
1713 SO[1244] -6486 | 190.5 18 70 1779 SO[1310] -7278 | 190.5 18 70
1714 SO[1245] -6498 85.5 18 70 1780 SO[1311] -7290 85.5 18 70
1715 SO[1246] -6510 | 295.5 18 70 1781 SQO[1312] -7302 | 295.5 18 70
1716 S0[1247] -6522 | 190.5 18 70 1782 SO[1313] -7314 | 190.5 18 70
1717 S0[1248] -6534 85.5 18 70 1783 SO[1314] -7326 85.5 18 70
1718 S0O[1249] -6546 295.5 18 70 1784 SO[1315] -7338 295.5 18 70
1719 SO[1250] -6558 | 190.5 18 70 1785 SO[1316] -7350 | 190.5 18 70
1720 SOJ[1251] -6570 85.5 18 70 1786 SO[1317] -7362 85.5 18 70
1721 SO[1252] -6582 | 295.5 18 70 1787 SQO[1318] -7374 | 295.5 18 70
1722 SO[1253] -6594 | 190.5 18 70 1788 SO[1319] -7386 | 190.5 18 70
1723 SO[1254] -6606 85.5 18 70 1789 SO[1320] -7398 85.5 18 70
1724 SO[1255] -6618 | 295.5 18 70 1790 SO[1321] -7410 | 295.5 18 70
1725 SO[1256] -6630 | 190.5 18 70 1791 SQO[1322] -7422 | 190.5 18 70
1726 SO[1257] -6642 85.5 18 70 1792 SO[1323] -7434 85.5 18 70
1727 SOJ[1258] -6654 295.5 18 70 1793 S0O[1324] -7446 295.5 18 70
1728 SO[1259] -6666 | 190.5 18 70 1794 SO[1325] -7458 | 190.5 18 70
1729 S0OJ[1260] -6678 85.5 18 70 1795 S0O[1326] -7470 85.5 18 70
1730 SO[1261] -6690 | 295.5 18 70 1796 S0O[1327] 17482, | 295.5 18 70
1731 SO[1262] -6702 | 190.5 18 70 1797 SO[1328] -7494 | 190.5 18 70
1732 SO[1263] -6714 85.5 18 70 1798 SO[1329] -7506 85.5 18 70
1733 SO[1264] -6726 | 295.5 18 70 1799 SO[1330] -7518 | 295.5 18 70
1734 SO[1265] -6738 | 190.5 18 70 1800 SO[1331] -7530 | 190.5 18 70
1735 SO[1266] -6750 85.5 18 70 1801 SO[1332] -7542 85.5 18 70
1736 SO[1267] -6762 | 295.5 18 70 1802 SO[1333] -7554 | 295.5 18 70
1737 SO[1268] -6774 190.5 18 70 1803 SO[1334] -7566 190.5 18 70
1738 SO[1269] -6786 85.5 18 70 1804 SO[1335] -7578 85.5 18 70
1739 SO[1270] -6798 | 295.5 18 70 1805 SO[1336] -7590 [\ 295.5 18 70
1740 SO[1271] -6810-1 190.5 18 70 1806 SO[1337] -7602 [ 190.5 18 70
1741 SO[1272] <6822 85.5 18 70 1807 SOJ[1338] <7614 85.5 18 70
1742 SO[1273] -6834 | 295.5 18 70 1808 S0O[1339] -7626 [\ 295.5 18 70
1743 SO[1274] -6846 | 190.5 18 70 1809 SQO[1340] -7638 |[-190.5 18 70
1744 S0[1275] -6858 85.5 18 70 1810 SO[1341] -7650 85.5 18 70
1745 SO[1276] -6870. | 295.5 18 70 1811 SO[1342] -7662 | 295.5 18 70
1746 SQ[1277] -6882 190.5 18 70 1812 S0[1343] -7674 190.5 18 70
1747 SO[1278] -6894 85.5 18 70 1813 S0[1344] -7686 85.5 18 70
1748 SO[1279] -6906 | 295.5 18 70 1814 SQ[1345] -7698 | 295.5 18 70
1749 S0O[1280] -6918 | 190:5 18 70 1815 SO[1346] -7710 | 190.5 18 70
1750 SO[1281] -6930 85.5 18 70 1816 SO[1347] -7722 85.5 18 70
1751 S0O[1282] 16942 | 295.5 18 70 1817 S0O[1348] -7734 | 295.5 18 70
1752 S0O[1283] -6954 | 190.5 18 70 1818 SO[1349] -7746 | 190.5 18 70
1753 SO[1284] -6966 85.5 18 70 1819 SO[1350] -7758 85.5 18 70
1754 S0OJ[1285] -6978 295.5 18 70 1820 SOJ[1351] -7770 295.5 18 70
1755 SO[1286] -6990 | 190.5 18 70 1821 SO[1352] -7782 | 190.5 18 70
1756 S0[1287] -7002 85.5 18 70 1822 SO[1353] -7794 85.5 18 70
1757 S0O[1288] -7014 | 295.5 18 70 1823 SO[1354] -7806 | 295.5 18 70
1758 SO[1289] -7026 | 190.5 18 70 1824 SO[1355] -7818 | 190.5 18 70
1759 S0O[1290] -7038 85.5 18 70 1825 SOJ[1356] -7830 85.5 18 70
1760 SO[1291] -7050 | 295.5 18 70 1826 SO[1357] -7842 | 295.5 18 70
1761 S0[1292] -7062 | 190.5 18 70 1827 SO[1358] -7854 | 190.5 18 70
1762 SO[1293] -7074 85.5 18 70 1828 SO[1359] -7866 85.5 18 70
1763 SO[1294] -7086 295.5 18 70 1829 S0O[1360] -7878 295.5 18 70
1764 SO[1295] -7098 | 190.5 18 70 1830 SO[1361] -7890 | 190.5 18 70
1765 SO[1296] -7110 85.5 18 70 1831 SO[1362] -7902 85.5 18 70
1766 S0O[1297] -7122 | 295.5 18 70 1832 SO[1363] -7914 | 295.5 18 70
1767 S0[1298] -7134 | 190.5 18 70 1833 SO[1364] -7926 | 190.5 18 70
1768 S0O[1299] -7146 85.5 18 70 1834 SO[1365] -7938 85.5 18 70
1769 S0O[1300] -7158 | 295.5 18 70 1835 SO[1366] -7950 | 295.5 18 70
1770 SO[1301] -7170 | 190.5 18 70 1836 SO[1367] -7962 | 190.5 18 70
1771 S0[1302] -7182 85.5 18 70 1837 SO[1368] -7974 85.5 18 70
1772 SO[1303] -7194 | 295.5 18 70 1838 SO[1369] -7986 | 295.5 18 70
1773 SO[1304] -7206 | 190.5 18 70 1839 SO[1370] -7998 | 190.5 18 70
1774 SO[1305] -7218 85.5 18 70 1840 SO[1371] -8010 85.5 18 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

1841 SO[1372] -8022 | 2955 18 70 1907 S0O[1438] -8814 | 295.5 18 70
1842 SOJ[1373] -8034 190.5 18 70 1908 S0O[1439] -8826 190.5 18 70
1843 SO[1374] -8046 85.5 18 70 1909 S0O[1440] -8838 85.5 18 70
1844 SO[1375] -8058 | 295.5 18 70 1910 SO[1441] -8850 | 295.5 18 70
1845 SO[1376] -8070 | 190.5 18 70 1911 S0[1442] -8862 | 190.5 18 70
1846 SO[1377] -8082 85.5 18 70 1912 SO[1443] -8874 85.5 18 70
1847 SO[1378] -8094 | 295.5 18 70 1913 SO[1444] -8886 | 295.5 18 70
1848 SO[1379] -8106 | 190.5 18 70 1914 SO[1445] -8898 | 190.5 18 70
1849 S0O[1380] -8118 85.5 18 70 1915 S0O[1446] -8910 85.5 18 70
1850 SOJ[1381] -8130 295.5 18 70 1916 S0[1447] -8922 295.5 18 70
1851 S0O[1382] -8142 | 190.5 18 70 1917 S0[1448] -8934 | 190.5 18 70
1852 SOJ[1383] -8154 85.5 18 70 1918 S0[1449] -8946 85.5 18 70
1853 SO[1384] -8166 | 295.5 18 70 1919 S0O[1450] -8958 | 295.5 18 70
1854 SO[1385] -8178 | 190.5 18 70 1920 SO[1451] -8970 | 190.5 18 70
1855 SO[1386] -8190 85.5 18 70 1921 SQO[1452] -8982 85.5 18 70
1856 S0O[1387] -8202 | 295.5 18 70 1922 SO[1453] -8994 | 295.5 18 70
1857 S0O[1388] -8214 | 190.5 18 70 1923 SO[1454] -9006 | 190.5 18 70
1858 SO[1389] -8226 85.5 18 70 1924 SO[1455] -9018 85.5 18 70
1859 SOJ[1390] -8238 295.5 18 70 1925 S0O[1456] -9030 295.5 18 70
1860 SO[1391] -8250 | 190.5 18 70 1926 SO[1457] -9042 | 190.5 18 70
1861 SO[1392] -8262 85.5 18 70 1927 SO[1458] -9054 85.5 18 70
1862 SO[1393] -8274 | 295.5 18 70 1928 SO[1459] 19066, | 295.5 18 70
1863 SO[1394] -8286 | 190.5 18 70 1929 SO[1460] -9078 | 190.5 18 70
1864 SO[1395] -8298 85.5 18 70 1930 SO[1461] -9090 85.5 18 70
1865 SO[1396] -8310 | 295.5 18 70 1931 SO[1462] -9102 | 295.5 18 70
1866 SO[1397] -8322 | 190.5 18 70 1932 SO[1463] -9114 | 190.5 18 70
1867 SO[1398] -8334 85.5 18 70 1933 SO[1464] -9126 85.5 18 70
1868 SO[1399] -8346 | 295.5 18 70 1934 SO[1465] -9138 | 295.5 18 70
1869 S0J[1400] -8358 190.5 18 70 1935 SO[1466] -9150 190.5 18 70
1870 SO[1401] -8370 85.5 18 70 1936 SO[1467] -9162 85.5 18 70
1871 S0[1402] -8382 | 295.5 18 70 1937 SO[1468] -9174 [\ 295.5 18 70
1872 SO[1403] -8394-1 _190.5 18 70 1938 SO[1469] -9186 [ 190.5 18 70
1873 S0[1404] <8406 85.5 18 70 1939 SO[1470] -9198 85.5 18 70
1874 SO[1405] -8418 | 295.5 18 70 1940 S0O[1471] -9210 [\ 295.5 18 70
1875 S0[1406] -8430 |:190.5 18 70 1941 SQO[1472] -9222 [.190.5 18 70
1876 S0[1407] -8442 85.5 18 70 1942 SO[1473] -9234 85.5 18 70
1877 S0[1408] -8454. | 2955 18 70 1943 SO[1474] -9246 | 295.5 18 70
1878 S0[1409] -8466 190.5 18 70 1944 S0[1475] -9258 190.5 18 70
1879 S0[1410] -8478 85.5 18 70 1945 S0[1476] -9270 85.5 18 70
1880 SO[1411] -8490 | 295.5 18 70 1946 SQO[1477] -9282 | 295.5 18 70
1881 S0O[1412] -8502 | 190:5 18 70 1947 S0O[1478] -9294 | 190.5 18 70
1882 S0O[1413] -8514 85.5 18 70 1948 SO[1479] -9306 85.5 18 70
1883 S0[1414] -8526 | 295.5 18 70 1949 S0[1480] -9318 | 295.5 18 70
1884 S0[1415] -8538 | 190.5 18 70 1950 SOJ[1481] -9330 | 190.5 18 70
1885 S0[1416] -8550 85.5 18 70 1951 S0[1482] -9342 85.5 18 70
1886 S0OJ[1417] -8562 295.5 18 70 1952 S0[1483] -9354 295.5 18 70
1887 S0[1418] -8574 | 190.5 18 70 1953 S0[1484] -9366 | 190.5 18 70
1888 SO[1419] -8586 85.5 18 70 1954 S0O[1485] -9378 85.5 18 70
1889 S0[1420] -8598 | 295.5 18 70 1955 S0[1486] -9390 | 295.5 18 70
1890 SO[1421] -8610 | 190.5 18 70 1956 S0[1487] -9402 | 190.5 18 70
1891 S0O[1422] -8622 85.5 18 70 1957 SQO[1488] -9414 85.5 18 70
1892 S0[1423] -8634 | 295.5 18 70 1958 S0[1489] -9426 | 295.5 18 70
1893 S0[1424] -8646 | 190.5 18 70 1959 S0[1490] -9438 | 190.5 18 70
1894 S0[1425] -8658 85.5 18 70 1960 SO[1491] -9450 85.5 18 70
1895 S0J[1426] -8670 295.5 18 70 1961 S0[1492] -9462 295.5 18 70
1896 S0[1427] -8682 | 190.5 18 70 1962 S0O[1493] -9474 | 190.5 18 70
1897 S0O[1428] -8694 85.5 18 70 1963 SQO[1494] -9486 85.5 18 70
1898 S0[1429] -8706 | 295.5 18 70 1964 SO[1495] -9498 | 295.5 18 70
1899 S0[1430] -8718 | 190.5 18 70 1965 S0O[1496] -9510 | 190.5 18 70
1900 S0[1431] -8730 85.5 18 70 1966 S0[1497] -9522 85.5 18 70
1901 S0[1432] -8742 | 295.5 18 70 1967 S0[1498] -9534 | 295.5 18 70
1902 S0[1433] -8754 | 190.5 18 70 1968 S0O[1499] -9546 | 190.5 18 70
1903 S0[1434] -8766 85.5 18 70 1969 SO[1500] -9558 85.5 18 70
1904 SO[1435] -8778 | 295.5 18 70 1970 SO[1501] -9570 | 295.5 18 70
1905 S0[1436] -8790 | 190.5 18 70 1971 SO[1502] -9582 | 190.5 18 70
1906 S0[1437] -8802 85.5 18 70 1972 SQO[1503] -9594 85.5 18 70
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C NT51021 SPEC
N@VATEK TFT LCD Driver with TCON
Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

1973 SO[1504] -9606 | 295.5 18 70 2039 SO[1570] -10398 | 295.5 18 70
1974 SOJ[1505] -9618 190.5 18 70 2040 SO[1571] -10410 | 190.5 18 70
1975 SO[1506] -9630 85.5 18 70 2041 SO[1572] -10422 | 85.5 18 70
1976 SO[1507] -9642 | 295.5 18 70 2042 SO[1573] -10434 | 295.5 18 70
1977 S0[1508] -9654 | 190.5 18 70 2043 SO[1574] -10446 | 190.5 18 70
1978 SO[1509] -9666 85.5 18 70 2044 SO[1575] -10458 | 85.5 18 70
1979 SO[1510] -9678 | 295.5 18 70 2045 SO[1576] -10470 | 295.5 18 70
1980 SO[1511] -9690 | 190.5 18 70 2046 SO[1577] -10482 | 190.5 18 70
1981 SO[1512] -9702 85.5 18 70 2047 SO[1578] -10494 | 85.5 18 70
1982 SOJ[1513] -9714 295.5 18 70 2048 SO[1579] -10506 | 295.5 18 70
1983 SO[1514] -9726 | 190.5 18 70 2049 SO[1580] -10518 | 190.5 18 70
1984 SOJ[1515] -9738 85.5 18 70 2050 SO[1581] -10530 85.5 18 70
1985 SO[1516] -9750 | 295.5 18 70 2051 SQO[1582] -10542 | 295.5 18 70
1986 SO[1517] -9762 | 190.5 18 70 2052 SO[1583] -10554 | 190.5 18 70
1987 SO[1518] -9774 85.5 18 70 2053 SO[1584] -10566 | 85.5 18 70
1988 SO[1519] -9786 | 295.5 18 70 2054 SO[1585] -10578 | 295.5 18 70
1989 SO[1520] -9798 | 190.5 18 70 2055 SO[1586] -10590 | 190.5 18 70
1990 SO[1521] -9810 85.5 18 70 2056 SO[1587] -10602 | 85.5 18 70
1991 SOJ[1522] -9822 295.5 18 70 2057 SO[1588] -10614 |.295.5 18 70
1992 SO[1523] -9834 | 190.5 18 70 2058 SO[1589] -10626 | . 190.5 18 70
1993 SOJ[1524] -9846 85.5 18 70 2059 SO[1590] -10638 85.5 18 70
1994 SO[1525] -9858 | 295.5 18 70 2060 SO[1591] -10650| 295.5 18 70
1995 SO[1526] -9870 | 190.5 18 70 2061 SO[1592] -10662 |, 190.5 18 70
1996 SO[1527] -9882 85.5 18 70 2062 SO[1593] -10674 | . 85.5 18 70
1997 SO[1528] -9894 | 295.5 18 70 2063 SO[1594] -10686 | 1295.5 18 70
1998 SO[1529] -9906 | 190.5 18 70 2064 SO[1595] -10698 | 190.5 18 70
1999 SO[1530] -9918 85.5 18 70 2065 SO[1596] -10710 | 85.5 18 70
2000 SO[1531] -9930 | 295.5 18 70 2066 SO[1597] -10722 | 295.5 18 70
2001 SOJ[1532] -9942 190.5 18 70 2067 SO[1598] -10734 _|-190.5 18 70
2002 SO[1533] -9954 85.5 18 70 2068 SO[1599] -10746 | 85.5 18 70
2003 SO[1534] -9966 | 295.5 18 70 2069 SO[1600] -10758 |\ 295.5 18 70
2004 SO[1535] -9978-1 190.5 18 70 2070 SO[1601] -10770 [ 190.5 18 70
2005 SO[1536] <9990 85.5 18 70 2071 SO[1602] -10782 | .85.5 18 70
2006 SO[1537] -10002 | 295.5 18 70 2072 S0O[1603] -10794 .. 295.5 18 70
2007 SO[1538] -10014 | <190.5 18 70 2073 SO[1604] -10806 |-190.5 18 70
2008 SO[1539] -10026 | 85.5 18 70 2074 SO[1605] -10818 | 85.5 18 70
2009 SO[1540] -10038 | 295.5 18 70 2075 SO[1606] -10830 | 295.5 18 70
2010 SQO[1541] -10050 | 190.5 18 70 2076 S0O[1607] -10842 | 190.5 18 70
2011 SO[1542] -10062 | 85.5 18 70 2077 S0O[1608] -10854 | 85.5 18 70
2012 SO[1543] -10074 | 295.5 18 70 2078 SO[1609] -10866 | 295.5 18 70
2013 SO[1544] -10086 | 190:5 18 70 2079 SO[1610] -10878 | 190.5 18 70
2014 SO[1545] -10098. | 85.5 18 70 2080 SO[1611] -10890 | 85.5 18 70
2015 SO[1546] -10110.| 295.5 18 70 2081 SO[1612] -10902 | 295.5 18 70
2016 SO[1547] -10122 | 190.5 18 70 2082 SOJ[1613] -10914 | 190.5 18 70
2017 SO[1548] -10134. . 85:5 18 70 2083 SO[1614] -10926 | 85.5 18 70
2018 SOJ[1549] -10146 [ 295.5 18 70 2084 SO[1615] -10938 | 295.5 18 70
2019 SO[1550] -10158 | 190.5 18 70 2085 SO[1616] -10950 | 190.5 18 70
2020 SO[1551] -10170-| 85.5 18 70 2086 SO[1617] -10962 | 85.5 18 70
2021 SO[1552] -10182 | 295.5 18 70 2087 SO[1618] -10974 | 295.5 18 70
2022 SO[1553] -10194 | 190.5 18 70 2088 SO[1619] -10986 | 190.5 18 70
2023 SO[1554] -10206 | 85.5 18 70 2089 S0O[1620] -10998 | 85.5 18 70
2024 SO[1555] -10218 | 295.5 18 70 2090 SO[1621] -11010 | 295.5 18 70
2025 SO[1556] -10230 | 190.5 18 70 2091 SO[1622] -11022 | 190.5 18 70
2026 SO[1557] -10242 | 85.5 18 70 2092 S0O[1623] -11034 | 85.5 18 70
2027 SOJ[1558] -10254 | 295.5 18 70 2093 S0O[1624] -11046 | 295.5 18 70
2028 SO[1559] -10266 | 190.5 18 70 2094 SOJ[1625] -11058 | 190.5 18 70
2029 SO[1560] -10278 | 85.5 18 70 2095 SO[1626] -11070 | 85.5 18 70
2030 SO[1561] -10290 | 295.5 18 70 2096 SO[1627] -11082 | 295.5 18 70
2031 SO[1562] -10302 | 190.5 18 70 2097 S0O[1628] -11094 | 190.5 18 70
2032 SO[1563] -10314 | 85.5 18 70 2098 SO[1629] -11106 | 85.5 18 70
2033 SO[1564] -10326 | 295.5 18 70 2099 SO[1630] -11118 | 295.5 18 70
2034 SO[1565] -10338 | 190.5 18 70 2100 SO[1631] -11130 | 190.5 18 70
2035 SO[1566] -10350 | 85.5 18 70 2101 SO[1632] -11142 | 85.5 18 70
2036 SO[1567] -10362 | 295.5 18 70 2102 SO[1633] -11154 | 295.5 18 70
2037 SO[1568] -10374 | 190.5 18 70 2103 SO[1634] -11166 | 190.5 18 70
2038 SO[1569] -10386 | 85.5 18 70 2104 SQO[1635] -11178 | 85.5 18 70
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C NT51021 SPEC
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Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size

2105 SO[1636] -11190 | 2955 18 70 2171 SO[1702] -11982 | 295.5 18 70
2106 SO[1637] -11202 | 190.5 18 70 2172 SO[1703] -11994 | 190.5 18 70
2107 SO[1638] -11214 | 85.5 18 70 2173 SO[1704] -12006 | 85.5 18 70
2108 SO[1639] -11226 | 295.5 18 70 2174 SQO[1705] -12018 | 295.5 18 70
2109 SO[1640] -11238 | 190.5 18 70 2175 SO[1706] -12030 | 190.5 18 70
2110 SOJ[1641] -11250 85.5 18 70 2176 SO[1707] -12042 85.5 18 70
2111 SO[1642] -11262 | 295.5 18 70 2177 SO[1708] -12054 | 295.5 18 70
2112 SO[1643] -11274 | 190.5 18 70 2178 SO[1709] -12066 | 190.5 18 70
2113 SO[1644] -11286 | 85.5 18 70 2179 SO[1710] -12078 | 85.5 18 70
2114 SOJ[1645] -11298 | 295.5 18 70 2180 SO[1711] -12090 | 295.5 18 70
2115 SO[1646] -11310 | 190.5 18 70 2181 SO[1712] -12102 | 190.5 18 70
2116 SOJ[1647] -11322 85.5 18 70 2182 SO[1713] -12114 85.5 18 70
2117 SOJ[1648] -11334 | 295.5 18 70 2183 SO[1714] -12126 | 295.5 18 70
2118 SO[1649] -11346 | 190.5 18 70 2184 SO[1715] -12138 | 190.5 18 70
2119 SO[1650] -11358 | 85.5 18 70 2185 SO[1716] -12150 | 85.5 18 70
2120 SO[1651] -11370 | 295.5 18 70 2186 SO[1717] -12162 | 295.5 18 70
2121 SOJ[1652] -11382 | 190.5 18 70 2187 SO[1718] -12174 | 190.5 18 70
2122 SO[1653] -11394 | 85.5 18 70 2188 SO[1719] -12186 | 85.5 18 70
2123 SOJ[1654] -11406 | 295.5 18 70 2189 SOJ[1720] -12198 |.295.5 18 70
2124 SO[1655] -11418 | 190.5 18 70 2190 SO[1721] -12210 | 190.5 18 70
2125 SOJ[1656] -11430 85.5 18 70 2191 SO[1722] -12222 85.5 18 70
2126 SO[1657] -11442 | 295.5 18 70 2192 SO[1723] -12234 | 295.5 18 70
2127 SO[1658] -11454 | 190.5 18 70 2193 SO[1724] -12246 |, 190.5 18 70
2128 SO[1659] -11466 | 85.5 18 70 2194 SO[1725] -12258 | 85.5 18 70
2129 SO[1660] -11478 | 295.5 18 70 2195 SO[1726] -12270 | 295.5 18 70
2130 SO[1661] -11490 | 190.5 18 70 2196 SO[1727] -12282 | 190.5 18 70
2131 SO[1662] -11502 | 85.5 18 70 2197 SO[1728] -12294 | 85.5 18 70
2132 SO[1663] -11514 | 295.5 18 70 2198 SO[1729] -12306 | 295.5 18 70
2133 SO[1664] -11526 | 190.5 18 70 2199 SO[1730] -12318 |-190.5 18 70
2134 SOJ[1665] -11538 85.5 18 70 2200 SO[1731] -12330 85.5 18 70
2135 SO[1666] -11550 | 295.5 18 70 2201 SO[1732] -12342 |\ 295.5 18 70
2136 SO[1667] -11562-] 190.5 18 70 2202 SO[1733] -12354 | 190.5 18 70
2137 SO[1668] -11574 | 85.5 18 70 2203 SO[1734] -12366. | .85.5 18 70
2138 SO[1669] -11586. | 295.5 18 70 2204 SQ[1735] -12378 . 295.5 18 70
2139 SO[1670] -11598 | ¢190.5 18 70 2205 SO[1736] -12390 [-190.5 18 70
2140 SO[1671] -11610 | 85.5 18 70 2206 SO[1737] -12402 | 85.5 18 70
2141 SO[1672] -11622 | 2955 18 70 2207 SO[1738] <12414 | 295.5 18 70
2142 SQ[1673] -11634 | 190.5 18 70 2208 SO[1739] -12426 | 190.5 18 70
2143 SO[1674] -11646 | 85.5 18 70 2209 S0O[1740] -12438 | 85.5 18 70
2144 SOJ[1675] -11658 | 295.5 18 70 2210 SO[1741] -12450 | 295.5 18 70
2145 SO[1676] -11670 | 190:5 18 70 2211 SO[1742] -12462 | 190.5 18 70
2146 SO[1677] -11682 | 85.5 18 70 2212 SO[1743] -12474 | 85.5 18 70
2147 SO[1678] -11694 | 295.5 18 70 2213 SQO[1744] -12486 | 295.5 18 70
2148 SO[1679] -11706 | 190.5 18 70 2214 SOJ[1745] -12498 | 190.5 18 70
2149 SO[1680] -11718 4 \85:5 18 70 2215 SO[1746] -12510 | 85.5 18 70
2150 SOJ[1681] -11730 [\ 295.5 18 70 2216 SO[1747] -12522 | 295.5 18 70
2151 SO[1682] -11742 | 190.5 18 70 2217 SO[1748] -12534 | 190.5 18 70
2152 SO[1683] -11754°| 85.5 18 70 2218 SO[1749] -12546 | 85.5 18 70
2153 S0O[1684] -11766 | 295.5 18 70 2219 SQO[1750] -12558 | 295.5 18 70
2154 S0O[1685] -11778 | 190.5 18 70 2220 SO[1751] -12570 | 190.5 18 70
2155 S0O[1686] -11790 | 85.5 18 70 2221 SQO[1752] -12582 | 85.5 18 70
2156 SO[1687] -11802 | 295.5 18 70 2222 SO[1753] -12594 | 295.5 18 70
2157 S0[1688] -11814 | 190.5 18 70 2223 SO[1754] -12606 | 190.5 18 70
2158 SO[1689] -11826 | 85.5 18 70 2224 SOJ[1755] -12618 | 85.5 18 70
2159 SOJ[1690] -11838 | 295.5 18 70 2225 SO[1756] -12630 | 295.5 18 70
2160 SO[1691] -11850 | 190.5 18 70 2226 SOJ[1757] -12642 | 190.5 18 70
2161 SOJ[1692] -11862 85.5 18 70 2227 SO[1758] -12654 85.5 18 70
2162 SO[1693] -11874 | 295.5 18 70 2228 SO[1759] -12666 | 295.5 18 70
2163 SO[1694] -11886 | 190.5 18 70 2229 SOJ[1760] -12678 | 190.5 18 70
2164 SO[1695] -11898 | 85.5 18 70 2230 SO[1761] -12690 | 85.5 18 70
2165 SO[1696] -11910 | 295.5 18 70 2231 SO[1762] -12702 | 295.5 18 70
2166 S0O[1697] -11922 | 190.5 18 70 2232 SO[1763] -12714 | 190.5 18 70
2167 S0O[1698] -11934 | 85.5 18 70 2233 SO[1764] -12726 | 85.5 18 70
2168 SO[1699] -11946 | 295.5 18 70 2234 SO[1765] -12738 | 295.5 18 70
2169 SO[1700] -11958 | 190.5 18 70 2235 SO[1766] -12750 | 190.5 18 70
2170 SO[1701] -11970 85.5 18 70 2236 SO[1767] -12762 85.5 18 70
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Pad No Pin Name X-pos | Y-pos | X-size | Y-size Pad No Pin Name X-pos | Y-pos |[X-size | Y-size
2237 SO[1768] -12774 | 295.5 18 70 2270 SO[1801] -13170 | 295.5 18 70
2238 SOJ[1769] -12786 | 190.5 18 70 2271 SO[1802] -13182 | 190.5 18 70
2239 SO[1770] -12798 | 85.5 18 70 2272 |SHIELDING_AGND| -13194 | 85.5 18 70
2240 SOJ[1771] -12810 | 295.5 18 70 2273 COMS5_IN -13206 | 295.5 18 70
2241 SO[1772] -12822 | 190.5 18 70 2274 |SHIELDING_AGND | -13218 | 190.5 18 70
2242 SOJ[1773] -12834 85.5 18 70 2275 |SHIELDING_AGND | -13230 85.5 18 70
2243 SO[1774] -12846 | 295.5 18 70 2276 COM5_OouUT -13242 | 295.5 18 70
2244 SOJ[1775] -12858 | 190.5 18 70 2277 |SHIELDING_AGND | -13254 | 190.5 18 70
2245 SO[1776] -12870 | 85.5 18 70 2278 RPI_EVEN -13314 | 310.5 40 40
2246 SOJ[1777] -12882 | 295.5 18 70 2279 RPI_EVEN -13394 | 310.5 40 40
2247 SO[1778] -12894 | 190.5 18 70 2280 COMR1_OUT -13474 | 310.5 40 40
2248 SOJ[1779] -12906 85.5 18 70 2281 COMR1_OUT -13554 | 310.5 40 40
2249 SO[1780] -12918 | 295.5 18 70 2282 COMR2_OUT -13634 | 310.5 40 40
2250 SO[1781] -12930 | 190.5 18 70 2283 COMR2_OUT -13714 | 310.5 40 40
2251 SOJ[1782] -12942 85.5 18 70 2284 |SHIELDING_AGND| -13794 | 310.5 40 40
2252 S0O[1783] -12954 | 295.5 18 70 2285 |SHIELDING_AGND | -13874 | 310.5 40 40
2253 SOJ[1784] -12966 | 190.5 18 70 2286 |SHIELDING_AGND| -13954 | 310.5 40 40
2254 SO[1785] -12978 | 85.5 18 70 2287 XONR -14093 | 320.5 120 20
2255 SOJ[1786] -12990 | 295.5 18 70 2288 OEVR -14093 | .282.5 120 20
2256 SO[1787] -13002 | 190.5 18 70 2289 UDR -14093 | 2445 120 20
2257 SOJ[1788] -13014 85.5 18 70 2290 CKVR -14093 | 206.5 120 20
2258 SO[1789] -13026 | 295.5 18 70 2291 STV2R -14093 | 168.5 120 20
2259 SO[1790] -13038 | 190.5 18 70 2292 STVIR -14093" | 1305 120 20
2260 SO[1791] -13050 | 85.5 18 70 2293 SYNC6R -14093 | 92.5 120 20
2261 SO[1792] -13062 | 295.5 18 70 2294 SYNC5R -14093 | . 54.5 120 20
2262 SO[1793] -13074 | 190.5 18 70 2295 SYNC4R -14093 | 16.5 120 20
2263 SO[1794] -13086 | 85.5 18 70 2296 SYNC3R -14093 | -21.5 120 20
2264 SO[1795] -13098 | 295.5 18 70 2297 SYNC2R -14093 | -59.5 120 20
2265 SOJ[1796] -13110 | 190.5 18 70 2298 SYNCI1R -14093 -97.5 120 20
2266 SOJ[1797] -13122 85.5 18 70 Left Alignment Mark  |-14095.5( -273 115 115
2267 SO[1798] -13134 | 295.5 18 70 Right Alignment Mark |14095.5 |, -273 115 115
2268 SO[1799] -13146-] 190.5 18 70
2269 S0O[1800] -13158 | 85.5 18 70
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17. Appendix A : BIST pattern

R-> G - B - Black - White - Color Bar > Horizontal 256 gray scale - Vertical 256 gray scale ->
Crosstalk pattern > Chess board (L255/L0) - Flicker pattern > White border > L32 gray ->L64 gray -L128 gray >

RGBW - Pixel chess board
Note: 18,19 and 20 are not in the automation sequence.

1. Red 2. Green 3. Blue 4. Black 5. White 6. Color Bar 7. H 256 gray
11. Flicker 12. White
8.V 256 gray 9. Crosstalk  10. Chess board  (pot inversion) border 13.L32 gray. 14. L64 gray

B

. 18. H 256 RGB | /19.V'256-RGB 20. Random
15. L128 gray 16..RGBW 17. Rixel'chess gray

gray

Figure 36. BIST pattern
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18. Important Notice

The Company shall make use of the Confidential Information solely for the Purpose. The Company is
prohibited from using the Confidential Information other than the Purpose, including but not limited to the
human life safety related to, such as Aviation navigation systems, Surgical instruments, Military equipments,
Automotive Driver Safety Assistant System etc.
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