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1. Introduction

1.1 Scope of application

This LCD module should be designed for mobile phone use.
LCD specification: Dots 280xRGBx1424.
As to basic specification of the driver IC, refer to the IC (NV3052C)
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 O’CLOCK Type LCD

280 dot-segment and 1424 dot-common outputs;
16.7M Color can be selected by software;

White LED back light;

24bit RGB 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 280*3RGB(H)X1424(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (W*H) 0.120(W)x 0.120(H) mm
Active area 33.60(H) x170.88 (V) mm
Viewing direction ALL O’'CLOCK
TFT Driver IC NV3052C -
TFT interface 24bit RGB Interface -
Approx. Weight TBD g
LCM Size(W*H*T) 38.20(W) x182.47(H) x3.50(T) mm

Touch structure

Touch Driver IC

Touch Interface
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* REV * DESCRIPTTON * DRG DATE * DRAWN BY
_ _ First Desing _ 2022.09.01 _

——+—=—3.50%0. 2

L S NO. [ SYMBOL
01 [LEDA
1 02 |LEDK
. J 03 |[vee (3. 3v), U
3 ] 04 |GND
3 ] 05 | GND
A J 06 [ DEN
A J 07 [ VSYNC
A ] 08 | HSYNC
2 09 | CLK
A J 10 [B7 —_—
A 11 [B6
2 12 [B5
o 13 [B4
o B 14 [ B3
g 15 [ B2
g b 16 [ B1
g g 17 [ BO
g ‘ 18] G7 C
19 [ G6
20 | G5
21 [ G4
22| G3
1 23] G2
1 24 | Gl
3 25 [ GO —
3 26 | R7
A J 27 | R6
R5
i P 29 | R4

30 | R3

31| R2
B 32 | R1

» 33 | RO
34 | RESET
35| CS
36 | SCL
37 | spA

176. 80 (LCD)
170. 88 (LCD AA)

182.47+0. 1(BL)

5

50.000.

3.5040.3

R
. i 0.50+0.
NOTES: L é ; - y
1. DISPLAY TYPE: 6.9”, 280%1424 TFT LCD o080 1 - rono s g.w*zo‘:ﬁmmﬂ%ﬂ , | ww (‘mww. 3V)
2. DISPLAY MODE: transmissive Normally Black 40 | GND

w.ﬁmfzzzmnioznz._.
».
m.

DRIVER IC:NV3052C
LCM (White 9 AVG 1/9) :
Brightness: 500cd/uf (TYP)
Uniformity:80%(MIN) T£=80mA V=15V N __ N 4HEMM . %m’ I\
> 6. BACK LIGHT: 10 chip white LEDs I1f=80mA, Vf=14V-16V \N_AL ﬂﬂ.\m._u wa.\‘_\/ W._H%\_» WMD H >
OPERATING TEMP: -20° C TO 70° C, STORAGE TEMP: -30° C TO 80° C AR
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. : 7 ETO70WQ02-T oo 7

NO. :

Unspecified Tolerances: £0. 20m DRANN 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_ﬁ mm
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS

)

laike

OURI

— KB & R ——

APPROVED BY: DATE: SHEET: 1 OF 1

8 7 6 5 X 4 | 3 | 2 | 1
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Toprr -20 +70 °C
LCM Storage Temperature Tste -30 +80 °C
Humidity RH 10 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for 1/0 VDDIO -- -- - Y,
Supply Voltage for(DC/DC) VDD 25 3.3 3.3 \%
Ioo 7 - -- mA
Current Consumption
Ipp-sLeep == - -- uA

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 10 white LEDs. The characteristics of the back-light are
shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 14 - 16 V -
Forward current IF - 80 - 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:

A A A A A

LEDA — LEDK

A A A A A
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5. Module Function Description

remarks
Pin No. Symbol LCM Description
1 LEDA POWER SUPPLY- FOR BACKLIGHT CATHODE
2 LEDK POWER SUPPLY+ FOR BACKLIGHT ANODE
3 VCC 3.3V Power Supply For LCD.
4~5 GND Power ground
6 DE Data enable signal in RGB I/F mode 1
7 VS Vertical sync. Signal in RGB I/F
8 HS Horizontal sync. Signal in RGB I/F
9 CLK Dot clock signal for RGB interface operation.
10~17 B7~B0 8 bit data bus display blue data
18~25 G7~G0 8 bit data bus display green data
26~33 R7~R0 8 bit data bus display red data.
34 RESET Global reser pin
35 CS Chip selection signal.
36 SCL Serial clock signal.
37 SDA Serial data input/output pin.
38 GND Power ground
39 VCC 3.3V Power Supply For LCD.
40 GND Power ground
CTP PIN Description:
Pin No. Symbol CTP Functional Notes
1 CTP_RST 2.8V Touch panel reset
2 CTP_INT 2.8V Touch panel interrupt output
3 GND Power ground
4 CTP_SDA 2.8V Touch panel 12C data
5 CTP_SCL 2.8V Touch panel 12C clock
6 CTP_VCC 2.8V Touch panel Power supply 2.8~3.3V
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6. Timing Characteristics

Case 1 — RESX line is held high or unstable by host at power on

If RESX line 1s held High or unstable by the host during Power On, then a Hardware Reset must be

apphlied after both VCI and IOVCC have been applied - otherwise cormrect functionality is not guaranteed,
There 15 no timing restriction upon this hardware reset.

IoOVCC

VCl —/7

{rew

tfpw=+/- no limit

|

Tirme when the latler signal nses up to 30% if its
Typical Value. & . g. When VG| comes later, this
lime is defines at the cross paint of 90% of 275V

nod 80% of 2.6V

CSX Horl

b

r

nat 90% of 2.6V

Time when the fiommer signal falls up to 50% ifus
Typical Value. e . g . When VCI comes later, thes
time is defines at the cross point of 90% of 275V,

tfrwrse=si no lm

h----------------’\

{revmesz=+/-no limit

RESX
(Power down in
Sleep Out mode)

o)

IrPuecaz=+i- no limt

r-—--—--ﬂ-------\

&

X

</

RESX
(Power down in
Sleep Out mode)

trewnisa=-+l-no limit

thevwenesi=min. 120ms

o)

> /

tfwesai=is applied to RESX faling in the Sleep Out Mode.
thrwmesc=is applied to RESX faling in the Sleep In Mode.

tfewresa=min. 0 F-_—
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Parallel 24/18/16-bit RGB Interface Timing Characteristics

15¥M
| e .
Vs W VH
HS - VL
tENS IENH ‘
VM VIHT]
DE A i ViL
e PWDL ok le— PWDH
ViHT T ViH ViHT
PCLK i
B tPDS 5 POH
D[23:0] T ViH , "u"lﬂ‘i"'
A\ Write Data ViLF,
Signal Symbol Parameter min | max Unit Description
: tsvNes VS/MHS setup time 5 - ns
ki tSVNCH V5/HS hold time 5 - ns
DE NS DE setup time 5 - ns
tEsH DE hold time 5 - ns 2411 &/ 16=but
D[230] tros Data setup time 5 - ns bus RGB
s troH Data hold time 5 - ns inter face
PWDH PCLEK high=level peniod 13 - ns mode
; PWDL PCLK low-level period 13 - ns
e toven PCLK cycle time 28 - ns
frghr trghf PCLE, HS, VS riseffall time - 15 ns

Note 1: IOVCC=1.65to 3.6V, VCI=2.5 to 6V, VSSA=VES=0V, Ta=-30to 70C




llthRl laike

Reset timing characteristics

RESX

Short than Sus

tae=t

Internal
Status

Mormal Operaton

>< Reseting

Initial Conditien
{Default fir HAY Reset)

VES=DV, IOVCC=1.65V to 3.6V, VCI=2.5V t0 6.0V Ta=-307C 1o 70°C

Symbol Parameter R;f,‘““' MIN [ TYP | MAX Note Unit
1ns
feci *1) Reset low pulse width RESX 10 - - - us
When reset applied during
B o B 3 Sleep in mode o
i #7 ime
Laest 2) Reset complete time ] ] ] - T L
I during Sleep out mode ;

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

the table below,

Table: Reset input timing

RESX Pulse Action

Shorter than Sus Reset Rejected

Longer than | 0us Reset
Reset starts

Between 5us and 10us

(It depends on voltage and temperature condition. )

Mote 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 In mode) |, 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 nsing edge of RESX, there is a H/W reset complete time (Trest) which lasted 5ms. The loading

operation will be done every time during this reset.

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

F 1 0us N

4|

10us

Resetis accepted

W

FL Less than 20ns width positive spike will be rejected

Mote 5. It s necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command
camnot be sent for 120 msec.
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7.0ptical Characteristics

Parameter

Condition

Unit

[TaRe6eaC]

Viewing
Angle
Range

Harizontal

E’&DE

Vertical

@

ha

o

CR=10

Degq.

Degq.

Deq.

s|2|8(3

glalz|z 8

Deg.

MNote 4.1

Contrast Ratio

Cell Transmittance

Tr

900:1

1200:1

Center,
Perpendicular@2
5
BLL: silicate, with
BEF
Mote 4.2

36 (MW
fh{E | 7+
Linms
BE)

41(H
. &

oy |

BE)

Center,
Perpendicular@2
5L
BLU: silicate, with
BEF
Mote 4.3

Reproduction
of color

0.286

0.301

0.316

0.314

0.329

0.344

BOE=Z: & Fonly
CF, With
oc, @ “C"
light, CIE 1931
Mote 4.4

Colar Gamut

65

only CF, Without
OC, @ "C" light,
CIE 1931

Response Time

Tr+Tf

Ta=25°C
=0

as

Mote 4.5

10
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Note 4.1: Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12 o'dock
direction with respect to the optical axis which is normal to the LCD surface (see Figure 8).

<Figure 5. Viewing Angle Range Is Defined As Follows>

uUprP

(12 o'clock)
@©=800 ',
yu-

LEFT oy Y.L ——--xr--- RIGHT
(9 o'clock) TET-LC (3 o'clock)
®=1800 ®=00
Hidule =
"-yd
DOWN
(6 o'clock)
©=2700

Note 4.2: Contrast measurements shall be made at viewing angle of ©@=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. Luminance Contrast Ratio (CR) is defined mathematically.

R Luminance when displaying a white raster

Luminance when displaying a black raster

Note 4.3: Transmittance is the Value with Polarizer.

Note 4.4: The color chromaticity coordinates specified in Table 16 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.

Note 4.5: The electro-optical response time measurements shall be made as Figure 9 by
switching the “data” input signal ON and OFF. The times needed for the luminance to change
from 10% to 90% is Tr, and 90% to 10% is Tf.

<Figure 6. Response Time Testing>

Tf Tr
L — | |-— — | |-—

o 5

%0
Optical
Response

0| white N - white
black

11
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8. Reliability Test Item

6 Thermal and cold shock

Static state, -20°C (30min) ~60°C

(30min) , 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +80°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +70°C / 96H non-display.display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare

High Temperature un-allowed.
5 o 50°C x 90%RH /96H

/Humidity storage 2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

12



