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1. Introduction

1.1 Scope of application

LCD specification: Dots 720xRGBx720
As to basic specification of the driver IC, refer to the IC (NV3051F)

specification and data book.
All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL;
ALL Viewing Type LCD

720 dot-segment and 720 dot-common outputs;
16.7M Color can be selected by software;
White LED back light;

4lane MIPI interface

1.3 Applications:
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally Black --
Drive element TFT active matrix -
Number of pixels 720*3RGB(H)X720(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.141H) X 0.141(V) mm
Active area 101.52(H) x 101.52(V) mm
Viewing direction ALL O'CLOCK --
TFT Driver IC NV3051F -
TFT interface 4lane MIPI interface -
Approx. Weight TBD g
LCM Size(W*H*T) 105.60(W) x109.87(H) x2.13(T) mm

Touch structure

Touch Driver IC

Touch Interface




REV DESCRIPTION DRG DATE DRAWN BY
First Desi 2022. 03. 15
~—105.60£0.15(BL) fret DocH :
. )
Jowoo?oov -0.30 YT
I + . -
S g x 04.60£0.2(UP POL) --0.50 5134015 0. T STNBOL
D 3 3 & |F——01.52(LCD AA) 2.04 ALV 1| LEDA
5 | LEDK
3 LEDK
4 VCI
| 5 10VCC
7 6 RESET
| 7 TE
7 8 PWM
— — 9 GND
! | 0 DOP
— O 1
=I5 | s
B8 %A , ” 12 | G\
= 329 BOE!4. 0 i EN L
— N DN ““\‘\AT L
1S 720%720 IPS X 15 | G\D
C © o 7 | ALk 16 | CLKP
o 2S5 7 17_| CLKN
= %) | 18 | GND
< 7 19 | D2P
I 20 | D2N
7 21 | GND
! 22 | D3P
— o 7 [ 23 | D3N
24 | GND
e —— 25 | TP INT
26 TP_SDA
a 27 | TP SCL
% o . 28 | TP RESET
4 9 p 29 | TP VCI
B [ HS + 30 GND
= 82 st
X 4 S
15.5040.1 ~FPC+PI=0.30+0.03 50101
NOTES : 0.30£0.03
1. DISPLAY TYPE: 4.0”, 720%720 TFT LCD , 1P0.5%(30—1)=14.50+0.05
1 2. DISPLAY MODE: transmissive Normally Black
3. VIEWING DIRECTION: ALL e
4. DRIVER IC:NV3051F Tﬁﬁﬁwn_n__n_n__k_l_/
s 4 4 &
5. LOM (White 9 AVG 1/9) iAo o i
wim:ﬂ:mmw”mwﬁwwﬁm&q (TYP) IF=20mA V=18V
niformity:80%MI) N S il . —
> 6. BACK LIGHT:4 chip white LEDs If=20mA, Vf=16.8V-19. 2V met__ﬂm_.\ﬁw_uwwmwww._m%v_‘%ﬂﬁ._wm\&y/&
7. OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C SART
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. : 7 ETO40HDO1-T gﬁ(_.”m 7 OO
Unspecified Tolerances: 0. 20mm m%w m
DRAWN BY: LYH DATE: PROJECTION:
Modification mark:
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A. A CHECKED BY: DATE: SCALE:N.T.§ ?z:“ mm
10. REQULREMENTS ENVIROMMENTAL PROTECTION: RoHS oPROVED BY- f SHEET- 1 OF 1
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit
LCM Operating Temperature Torr -20 +60 °C
LCM Storage Temperature Tste -30 +70 °C
Humidity RH -- 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I1/10 VDDIO 1.65 1.8 3.3 \%
Supply Voltage for(DC/DC) VDD 2.7 3.3 3.6 \%
Iop =~ 100 - mA
Current Consumption
Iop-sLeep -- 150 - uA

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 6 white LEDs. The characteristics of the back-light

are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage Ve 16.8 -- 19.2 \% --
Forward current Ir - 20 - mA -

Luminance(With LCD) Lv - 500 - cd/m? -
LED life time N/A -- 30,000 - Hr Note 1

Note:

(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at
[1=20mA/LED. The LED life time could be decreased if operating I is larger than 25mA/LED.

Backlight circuit diagram shown in below:

LED- A G &L &L LKL
g R o e > e B

LED-K
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5. Module Function Description

Pin No. Symbol LCM Functional Notes
1 LEDA Power supply for backlight anode input terminal.
2 LEDK Power supply for backlight cathode input terminal.
3 LEDK Power supply for backlight cathode input terminal.
4 VCI Power Supply For LCD.
5 I0VCC power supply for the I/O circuit (1.65~3.3V)
6 RESET Reset pin. Setting either pin low initializes the LSI
7 TE Tearing effect output pin.
8 PWM PWM (Pulse Width Modulation) Signal Of LED Driving.
9 GND Power Ground
10 MIPI_DOP MIPI-DSI Data differential signal input pins
11 MIPI_DON MIPI-DSI Data differential signal input pins
12 GND Power Ground
13 MIPI_D1P MIPI-DSI Data differential signal input pins
14 MIPI_DIN MIPI-DSI Data differential signal input pins
15 GND Power Ground
16 CLKP MIPI-DSI CLOCK differential signal input pins
17 CLKN MIPI-DSI CLOCK differential signal input pins
18 GND Power Ground
19 MIPI_D2P MIPI-DSI Data differential signal input pins
20 MIPI_D2N MIPI-DSI Data differential signal input pins
21 GND Power Ground
22 MIPI_D3P MIPI-DSI Data differential signal input pins
23 MIPI_D3N MIPI-DSI Data differential signal input pins
24 GND Power Ground
25 CTP_INT Touch panel interrupt output
26 CTP_SDA Touch panel I12C data
27 CTP_SCL Touch panel 12C clock
28 CTP_RESET | Reset pin. Setting either pin low initializes the LSI
29 CTP_VCI Power Supply For LCD.
30 GND Power Ground
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6. Timing Characteristics
Power On/Off Sequence

Case 1 — RESX line is held high or unstable by host at power on
If RESX line 15 held High or unstable by the host during Power On, then a Hardware Reset must be

applied after both VCI and 1OVCC have been applied — otherwise co
There is no timing restriction upon this hardware reset.

rrect functionality 15 not guaranteed.

IOVCC

{rew
tfpw=+/- no limit
T - - T Y
7 ime when the labier signal nses up lo is S
1 Typecal Value. & . g . Whan VIC| comes later, this
VC i time is defines at the cross point of 90% of 275V, ,

ol 20% of 2.6V

Tirme when the former signal falls up to 50% ifits
Typical Value, & . g . When VCI comes later, this
time is defines at the cross peint of 90% of 275V,

not 90% of 2.6V
trwcsi=+i no bt IrPwecsr=+i- no limi
. I e . 1
CSX Horl X
N i it D i i i et - N
Irevmess=+/-no limit
RESX ;wb.: s
(Power down in
Sleep Out mode) o| Wrevmusa=-+l-no limit tfewnesi=min, 120ms
RESX ?ﬂ;t P _ N
{(Power down in trwresz=min. 0 ’1—
Sleep Out mode)

tewmesii=is applied to RESX falling in the Sleep Out Mode.
tfrwmesa=is applied to RESX faling in the Sleep In Mode.
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High speed mode
Specification
Parameter Symbol Parameier , Unit
i MIN | TYP [MAX
High Speed Mode
DSI-CLK+H- 2X Wi Double Ul mstantaneous 222 - 25 ns
DSI-CLK+-  |Ulmsta , Ulnste Ul instantaneous Halfs 1.11 - 125 ns
DS1-Dn+/- Ta Data to clock setup time 015 3 - Ul
DS1-Din+/- Ta Data to clock hold time 015 - - Ul
DSI-CLK+- Tanck Differential rise time for clock 150 : 0.3U1 ps
DSI1-Dn+/- Tarniwa Differential rise time for data 150 - 0.3U1 ps
DSI-CLK+- Ttk Differential fall time for clock 150 - 0.3U1 ps
DS1-Dn+/- Tanaxa Differential fall ime for data 150 - 0.3U1 ps
DI s v g
DSHCLK- | : 2, SO
! Uknists | Ul L!
I 1
| ' |
I 2UIist |
I |
[T S SR S =£
DSHCLK-
DSIDnt — — - — — . — . — . —
DEHDN ¢ 1 e e =,
tormats tormata
(I T | | terow |
DEI-CLK+- [ |
DE-Dne -

I Reference for Differential
ClockData input

Full HE swini
Woltage

Figure: AC characteristics for MIPI-DSI High speed mode
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Low power mode
Specification
Parameter | Symbol Parameter Unit
MIN |TYP| MAX
Low Power Mode
Length of LP-00, LP-01, LP-10 or LP-11 .
QEPDO - | TLPRM periods MPU Display Module 0 g : s
Length of LP-00, LP-01, LP-10 or LP-11
Dy | EEED periods Display Modulen MPU 4 : : s
DSl- Dt~ (TTA-SURED Time-out before the MPU start driving TLPXD - IXTLPXD | ns
DSl- D+~ | TTA-GETD Time todrive LP-00 by display module SXTLPXD - - ns
DSL Do+~ | TTA-GOD Time to drive LP-00 :f;[rjmmmﬂund request = AXTLPXD i} ) o
DSEDO+- | Ratio TLPX Ratio of TLI"'}{IT'-.“I_Jr TL!’XD between MCLI and 2”3 ) 1
display module
; ; | | f . :
MCU is controlling Control Change Display Module is Contralling
|
Ti T Ti | I
DSII04 : PEM o FEM Rt LM I | — Tirxo Turxn
el 5 . ; rommr [ e s AN =
DSI-D0- \ | P b I i
I'I ll.l' l'-‘l I I J_J
LRIl LPI0.  LPOO _LPI0D 1 LP-00) ; LP10 . . LPII
— -— - - { t - » >
b I TI ALETT I i
Figure: BTA from the MCU to the Display Module
Dhisplay Module is Controlling | Control Change [ P ML is controlling
'-I-ll."1 ——
| I
5 1=+ Tirxn - Tirxn o Il:l'\.l": I | ) R . Tk, i
psLoo- . % ".1 ,-r._._ -".I'l '.-Mlll."\-l | J"_ S AR
L] J. .'l | |.
LP-10 ,  TP-l0___Lpon,___tr-o__ JI L0 ; R 5 Li-1]
L] Tranon I

Figure: BTA from the Display Module to the MCU
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Bursts
Specification
Parameter Symbol Parameter Unit
MIN TYP| MAX
[High Speed Data Transmission Bursts
DSI-Dir+- TLPX Desbaiuif oy ow pomes 50 2 : ns
state period
DSI- Dn+/- | THS- PREPARE | Time todrive LP-00 to prepare for 40ns+4U1 - | 8snstoUN |
HS transmission 3
THS, THS-PREPARE+time to drive HS-()
DSE Dert/- | PREPAREFTHS- [T05 "o ) =F e 2 £70e 55 145ns+10U1 - - i
ZERO efore SYNC SeqUENCe
Time to enable Data Lane Tk S P b
DSI- Dn+/- TD-TERM- EN | recever line termination measured - 3 5ns+H4UI
E reach VTERM-EN ns
from when Dn crosses VIL{max)
DSl= Dn+f= THS=SKIP Time-out at R}( to i:gnnn: transition 40 :: 3 5ns+4 U1
period of EoT ns
Time to drive flipped differential
D5l- Dn+/- THS-TRAIL  |state after last payvload data bit of a {max (8UL 60ns+4U1)| - -
HS transmission burst e
DSI- Dn+/- THS-EXIT Time to drive LP-11 after HS burst 100 - - e
DSI- Dn+.|r- TfﬂT T"T": .ﬁ.'ﬂll'l 5ta|.-t ﬂ-j‘- 11HS'TR|'*\.II.. 5 o J{]Snﬁ"']lljl %
perind to start of LP-11 state :
DSWLKHMMMWMMEDDMWM D
=T Lot —wda— T s preranE—sta] HErEaDela— | Hesmo—a) :
Discornec
DS -Drr- Termigale
-"u"ll{mirl]__-_E i e e A5 SRy R SR S PR R g S R Ry T M e R Bl TRy B
VI o o e e B e e e e e e e e e e e ] e e = — —
Pvrermer{max) , "__\ / :fl Xfﬁ . AR -
T CuTERMER— le—T s
LP-11| LR LP00 Teor LP-11

— ThsseTie —+

Thsrrmestt— T HEor—e

Figure: High Speed Data Transmission Bursts

10
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P Symbel P = Smc Uni
el el it
arameter ym arameter TYP

Switching the dock Lane between clock Transmission and Low Power Mode

lme that the transmitter shall continue sending
IDSI-CLE+- [TCLE-POST HS clock after the last associated Data Lane has | 60ns+520U1 - - ns
fransitioned to LP mode

Time that the HS clock shall be driven prior to
IDSI-CLK+/- [TCLK-PRE amy associated Data Lane beginning the transition & - - B]
from LP to HS mode

Time to drive LP-00 to prepare for HS clock

IDSI-CLK+/- [TCLK-PREPARE R 38 - 05 ns
krans mission
Time to enable Clock Lane receiver line Time for Dn

IDSI-CLE+- [TCLEK-TERM=- EN permmation measured from when Dn crosses to reach - 38 ns
I 1L e YTERM-EN

s CLE+- TCLK-PREPARE [ITCLK-PREPARE + time for lead HS-0 drive 300 ) ) -

HFTCLE-ZERO pertod before starting Clock

sk CLE+- TCLK-TRAIL Time to drive HS differential state after last 60 i . i

pavload clock bit of a HS transmission burst

g Time from start of TCLE-TRAIL period to start of| 105ns+
FSI-CLkH— TeoT  P-11 siate - - 12Ul ns

Disconnect
Terminator

DEHCLEH-

L VIHmilf — = =

VL imas] T T T
[Drisg

DSHOM- Tenl

EVIHming |

L VIL(mex) |

—I

Figure: Switching the clock Lane between clock Transmission and Low Power Mode

11



llthRl laike

Reset timing characteristics

Shart than Sus
RESX
t'.u =1 N
L
Internal 8 g Initial Conditian
Mormial Opers R X
Status ST G (Default for HW Reset)

VSS=0V, IOVCC=1.65V to 3.6V, VCI=2.5V to 6.0V, Ta=-30"C 1o 70°C

Symbol Parameter II;I;::'I MIN | TYP | MAX Note Unit
T *1) Reset low pulse width RESX 10 - - - us
When reset applied during
) = ) 5 Sleep in mode i
%7 v
T 2) Reset complete time : ) y - hisasssan i o
E during Sleep out mode )

Table: Reset input timing

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

the table below.
RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 1 0us Reset
Reset starts

Between Sus and 10us

(It depends on voltage and temperature condition. )

MNote 2: During the resetting period, the display will be blanked (The display is entering blanking sequence,
which maximum time 15 120ms, when Reset Starts in Sleep Out mode. The display remains the blank state in
Sleep Inmode) , then return to default condition for HW reset.

Mote 3: During Reset Complete Time, ID1AD2AD3 and VCOM value in OTP will be latched to internal register.
After a rising edge of RESX, there 5 a H/'W reset complete time (Trest) which lasted 5ms. The loading

operation will be done every time during this reset.

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

10us N
i |

I

Fegset is accepled

10us

L M|
I i
W
—4 Fi Less than 20ns width positive spike will be rejected

Mote 5. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command
camnot be sent for 120 msec.

12
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7. Optical Characteristics

Parameter Symbol | Condition| Min. Typ. | Max. Unit | Remark
_ 0, 80 85 - Deg.
Horizontal B = o 5
Viewi 5 - - eq.
Jlew_lng Angle 9 CR > 10 NG
range 1 80 85 - Deg.
Vertical
O, 80 85 = Deg.
Luminance Contrast ratio CR 1000 1200 - Note 2
@§Silicate
BLU
Transmittance (pol) T(%) 4.55 5.35 - %% POL:HC+
Clear
MNote 3
White luminance uniformity AY o=0° %
\ e, e (Center) 0.262 0.292 0.322
White Chromaticity Normal
Yo g 0.307 0.337 0.367
Viewing
Xg Angle 0.620 0.650 0.680 CF
Red :
Ve 0.292 | 0322 | 0352 @C Light
Note 4
Reproduction el Xg 0.250 0.280 0310
of color Ye 0533 | 0.563 | 0.593
s 8 0.105 0.135 0.165
Blue
Y5 0.111 0.141 0171
Response Time Ta=25°"C
(Rising + Falling) ' | 0=r : e | v | s | BGe

13
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Note :

3

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12
o'clock direction with respect to the optical axis which is normal to the LCD surface.
Contrast measurements shall be made at viewing angle of 8= 0° and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set first
to white, then to the dark (black) state. (See FIGURE 1 shown in Appendix) Luminance
Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster
Luminance when displaying a black raster

CR =

Transmittance is the Value with Polarizer(HC+Clear) & silicate BLU (Film structure is
on Table 4.1)

The color chromaticity coordinates specified in the above Table shall be calculated
from the spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

5. The electro-optical response time measurements shall be made as FIGURE 1 shown in
Appendix. The times needed for the luminance to change from 10% to 90% is Tr, and
90% to 10% is TT1.

TFT Off (Black) TFT On (White) TFT Off (Black)
A —> IT +—Tf
100%
S0%
10% |
0% |—o—ou— >
Time

Figure1l Response Time Testing

14
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8. Reliability Test Item

/Humidity storage

6 Thermal and cold shock

Static state, -20°C (30min) ~70°C

(30min) , 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment
3 High Tempe. Operating +60°C / 96H non-display,display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare
High Temperature un-allowed.
5 50°C x 90%RH /96H
2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

15



