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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe

2) Interface Mode: RGB 18bit

3) Driver IC:  NV3052CGRB; Touch IC: FT6336U
4) Operation Temperature: -20~70°C

5) Storage Temperature: -30~80°C

6) Backlight Type: White LED

7) Display mode: Normally Black

8) Pixel Density: 254 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element TFT - -
Screen Size 4.0 Inch Diagonal
Resolution 720(W)*3(RGB)*720(H) Dots -

Interface RGB - 18bit
Module Power Consumption 0.7128 Watt Typ.
Active Area 71.93(W)*71.93(H) mm -
Pixel pitch (W*H) 0.0999(W)*0.0999(H) mm -
CTP_Module Size (W*H*D) 84(W)*84(H)*3.19(D) mm Typ
Luminance 300 cd/m? Typ.
Viewing Direction ALL O’clock
Display Color 262K Colors 18bits
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage VCI -0.3 6.6 A% Notel
LED forward current Ir -0.001 20 mA For each led,Notel
LED Reverse Voltage VR - 5 \Y For each led,Notel
Operating temperature Top -20 70 °C Notel,2
Storage temperature Tst -30 80 °C Notel,2
Humidity Hat 10 90 %RH Notel,3

(Ta=+25°C,GND=0V)

Notel:If the module exceeds the absolute maximum ratings, it may be damaged permanently. Also
if the module operates with the absolute maximum ratings for a long time, the reliability may
drop.

Note2: In case of temperature below 0°C,the response time of liquid crystal (LC) becomes slower
and the color of panel darker than normal one.

Note3: Temp. <60°C , 90% RH MAX.

Temp. >60°C , Absolute humidity shall be less than 90% RH at 60°C.
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3. MECHANICAL DRAWING
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 LEDA P Power supply for backlight anode
2 LEDK1 P Power supply for backlight cathode
3 LEDK2 P Power supply for backlight cathode
4 GND P Power Ground
5 VCI P Power supply for LCM
6 RESET | The signal will reset the LCM, Signal is active low.
7 IM1 - NC
8 IM2 - NC
9 SDA /O Data input/output
10 SCK I Clock input
11 CS I Chip select pin for SPI interface
12 PCLK I Dot clock signal for RGB interface operation
13 DE I Data input enable. Display access is enabled when DE is
« H »
14 VSYNC I Horizontal sync signal, Negative polarity
15 HSYNC I Horizontal sync signal, Negative polarity
Blue data input DB0-DB5(B0-BS)
16-33 DB0-DB17 I Green data input DB6-DB11(G0-G5)
Red data input DB12-DB17(R0-R5)
34 GND P Power Ground
35 TP_INT O Interrupt signals for TP
36 TP_SDA /O 12C data signal for TP
37 TP_SCL I 12C clock signals for TP
38 TP_RESET I The signal will reset the TP,Signal is active low
39 TP_VCI P Power supply for TP
40 GND P Power Ground

[: Input; O: Output; P: Power
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4.2 Block Diagram
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S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage VCI 2.5 2.8 6.0 A% -
Power Supply Current vel - 26 - mA Notel
Logic Input High Voltage Vi 0.7VCI - VCI \Y -
Logic Input Low Voltage Vi 0 - 0.3VCI \Y -
Panel Power Consumption Pvop - 0.7128 - Watt Notel
Module Power Consumption Prem - 0.0728 - Watt Notel,2

(Ta=+25°C,GND=0V)

Notel:Measurement Conditions (Video Mode): Full Screen Red Pattern,VDD=1.8V,60Hz Refresh.
Note2: Prcm= Pvop+ Per, About Psr information, inference to 5.2 Back Light Driving Section.

5.2 Back Light Driving Section

Forward Voltage Vr - 16 - \Y Notel
Forward Current Ir - 40 - mA Notel
Backlight Power consumption PsL - 0.64 - Watt Notel
LED life time - 30000 - - Hours Note2

LED Quantity 10 PCS

(Ta=+25°C,GND=0V)

Notel:The “LED life time” is defined as the module brightness decrease to 50% of original

brightness at ILep=20mA(Per Led). The LED life time could be decreased if operating

Itep is larger than 20mA.

JAg—

A AN
A A1 A A1 A1
A AN
A A1 A A1 A1

— K
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5.3 Power On/Off Sequence
5.3.1 Power On Timing of External Power IC
IOVCC and VCI can be applied in any order. IOVCC and VCI can be powered down in any order.

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

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

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

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

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

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

Also between receiving Sleep In command and Power Off Sequence.

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

The power on/off sequence is illustrated below:
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5.3.2 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 IOVCC have been applied — otherwise correct functionality 1s not guaranteed.

There is no timing restriction upon this hardware reset.

trew

tfpw=+/- no limit

IoVCC

)

=~

VCI —/

Time when the latter signal rises up to 0% if its

nol 90% of 2.6V

| Typical Value. @ . g. When VC| comes later, this
time is defines at the cross point of 90% of 275V,

Time when the former signal falls up to 90% ifits
Typical Value. e . g . When VC| comes later, this :l._
time is defines at the cross point of 30% of 2,73V,

not 90% of 2.6V
tfnmq:=¢.-. i linelt tl"w.csxur- o it

B e e e e e |/
CSX HorlL X

P o e T el L8 e FARY

trrvwmesc=+/-no limit

RESX 3,0%.{ /
(Power down in
Sleep Out mode) Wrewsese=+/-no limil teweeso=min. 120ms
RESX \ 74 i
fPUWEf down in ki tfewnesz=min. O .._;
Sleep Out mode)

tfewresci=is applied to RESX falling in the Sleep Out Mode.
tfeumesz=is applied to RESX faling in the Sleep In Mode.
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5.3.3 Case 2 -- RESX line is held high or unstable by host at power on
If RESX line i1s held Low (and stable) by the host during Power On, then the RESX must be held
low for mimmum 10sec after both VCI and IOVCC have been applied.

IovCC

trﬁw
tfpw=+/- no limit
Zé Time when the latter signal rises up to 90% ifits LS
|| Typical Value. e . g . \When VCI comes later, this
time is defines at the cross point of 9056 of 275V, \

VCI 7

not PG of 2.6V

Py

time is defines at the cross poi
not 90% of 2.6V

Time when the former signal falls up to 908 it its
Typical Value. e . g. When WCI comes later, this l

nt of 90% of 275V,

tfrwesi=+cna timit TPy si= -+ no limit
e L Pty p g oLy ~ |,
#
CSX Horl : S
T - LS
trevres=min.10us
RESX

(Power down in
Sleep Out mode)

RESX

30%;Z

treveress=min. 10us

tfewresxa=min 120ms

30% 7Z

(Power down in
Sleep Out mode)

thrvreso=min

tfrwresm=is applied to RESX falling in the Sleep Oul Mode.
tfrwrese=is applied to RESX falling in the Sleep In Mode.

5.3.4 Case 2 -- RESX line is held high or unstable by host at power on

The uncontrolled power off means a situation when e g_there is removed a battery without the controlled

power off sequence. There will not be any damages for the display module or the display module will not

cause any damages for the host or lines of the interface.

At an uncontrolled power off the display will go blank and there will not be any visible effects withun
(TBD) second on the display (blank display) and remains blank until “Power On Sequence” powers it up.
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5.4.0 12C interface timings

¥ et > et
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Parameter Symbol Min. Max. Unit

SCL low period tio 1.3 - us

SCL high period thi 0.6 - us

SCL setup time for START condition tst 0.6 - us
SCL setup time for STOP condition tsta 0.6 - us
SCL hold time for START condition tha1 0.6 - us
SDA setup time tstz 0.1 - us

SDA hold time thaz 0 - us

Note: 3.3V communication interface, 400Kbps communication speed,
pull-up resistance 2K
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5.4.1AC Characteristics

Hgbr -— LT ML
VS 'L
HS —i VL
lENS tENH
\FViH VT
| I
DE VL VL
troot 1 — PWOL light y e PWDH
VIH]| T ViH VIHT
PCLK 4 WL Vit = tcyen \
tPDS tPOH
D[23:0] T ViH _ Vi
A w Write Data i F\
Signal Symbol Parameter min | max Unit Description
tsvNes VS/HS setup time 5 - ns
VS tsvicH VS/HS hold time 5 - ns
DE tens DE setup time 5 - ns
tENE DE hold time 5 - ns 24/18/16-bat
D[23-0] tros Data setup time 5 - ns bus RGB
= trDH Data hold time 5 - s interface
PWDH PCLE high-level period 13 - ns mode
PCLK PWDL PCLE low-level period 13 - ns
tcven PCLE cycle time 28 - ns
trghr. frabf PCLE_HS.VS nise/fall ume = 15 ns
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5.5 Timing Diagram

C3X

SCL

o 77T

00

Tcss Tecvons Tecron

‘T'.'I'\-'-\."T".Irl:
et

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

Signal Symbol Parameter MIN | MAX | Umt | Description
Tess Chip select setup time 15 - 13
Tesw Chip select hold time 15 - ns
CSX -
Tscc Chip select setup time 20 = s
Teewr Chip “H” pulse width 40 - ns
Tscyew Serial clock cycle (Write) 66 - ns
Tsaw SCL “H" pulse width (Write) 10 - ns -
Taw SCL “L” pulse width (Write) 10 : ns
SCL
Tscver Senal clock cycle (Bead) 150 - ns
T SCL"H"” pulse width (Fead) 60 - ns -
Taxz SCLYL" pulse width (Read) 60 - s
Ts5D5 Data setup time 10 - ns
Tson Data hold time 10 " ns )
SDI Tacc Access time 10 50 ns For maxinmm
C1=30pF
Tos Catput disable time 7 For minimum
15 30 ns i
Cr=8pF
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5.5.1 Timing Parameters

ISYN
b tomes ,
VS —H- VIH
HS T Vi
tEns tEnH
VM VIHT
1 1
DE VI Vi,
okt ) fo— PWOL bgbc of le— PWDH
VIHT 1 ViH VIHT
PCLK ' ! \
-_'Ir"u"u Vit teven |\
. tPDS tPOH
D[23:0] T ViH : VIHTY
Lo Write Data Vit
Signal Symbol Parameter min | max Unit Description
d ts¥Nes VE/MHS setup time 5 - ns
VS/HS tsyncE W5/HS hold time 5 - ns
DE tExs DE setup time 5 - ns
tENE DE hold time 3 - ns 24/1%/16-bit
D[23-0] tros Data setup time 5 - ns bus RGE
_' troE Data hold time 3 - ns interface
PWDH PCLE high-level period 13 - ns mode
PCLE PWDL PCLE low-level .permd 13 - ns
tcyco PCLE cycle time 28 - ns
trgha, trghe PCLE_HS. VS riseffall ime - 15 ns

Note 1: IOVCC=1.65 to 3.6V,

VCI=25 to 6V, V3SA=VSS=IV, Ta=30 to 70°C
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
Contrast Ratio | C/R 6=0° 800 1000 - - Note(4)
NTSC Ratio S 0 =0° 63 68 % Note(7)
Luminance L 0 =0° - 300 - cd/m2 | Note(5)
Lumi
HIRARCE Uy 0 =0° 75 80 . % | Note(3)
uniformity
Response Time | Tr+ Tr 25°C - 35 - ms Note(2)
Wx 0.2891
Wy 0.3328
Rx 6=0° 0.650
(Center)
Ry Normal 0.318 NTSC
Color viewing —+0.03 +0.03 |(xy) | Note(®)
Coordination G angle 0.263
B/L On
Gy 0.565
Bx 0.140
By 0.086
0L - 85 -
0 r ) 85 -
Viewing Angle C/R>10 Degree | Note(1)
0u ) 85 -
0p ) 85 -

Test Conditions:
1. the ambient temperature is+25°C.
2. The test systems refer to Note 8.
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Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12" o’clock
d»=80°
/

6" o'clock
»=270°

Note2: Definition of Response time: Sum of Tr and Tr

Black White Black

§ 100%

& 80%

=2

<

D

5

— 10%

-

8 /

Tr Tf

Note 3: Definition of Luminance Uniformity: Active area is divided into 9 measuring areas,
every measuring point is placed at the center of each measuring area.

Min Luminance of white among 9-points

i Uniformie = . | — x100%
Hminance LRttty = "Max Luminance of white among 9-points R

e E 3. He
____é): _________ (52): _________ @T__l 1\”64
5 ; ; V/3.
YO A o
; Vi3,
s d— a— 5T

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel

Contrast ratio (CR) = Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black" state
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Note 5: Definition of Luminance: Center Luminance of white is defined as luminance values of
Ipoint average across the LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio:

Area of RGB triangle

NTSC ratio = : :
O T T Area of NTSC triangle

520

Note 8: Definition of 193l £IE EhrommEroyte Dasrcum optical
measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the
optical properties are measured at the center point of the LCD screen.(Response time is measured by
Photo detector TOPCON BM-7, Field of view: 1°/Height: 500mm.)

Photo detector MNormal line
e=p=0"
— 1
=90°
500mm 12 o’clock direction

-~
7
®=180° / / PD=0°

g
P z
e =
D=270"
6 o'clock direction

- g Active Area
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7. RELIABILITY

High Temperature Storage Ta =+80°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-30°C / 96Hours Notel,2,3
High Temperature Operating Ta =+70°C / 96Hours Notel,2,3
Low Temperature Operating Ta =-20°C / 96Hours Notel,2,3
Temperature Cycle storage Test -30°C/30min S$+80°C /30min for Note2,3
30cycles, Transfer time less than Smin
Thermal humidity storage Test 60°C x 90%RH / 96Hours Note2,3
Package Vibration Test Frequency: 10Hz~55Hz,Amplitude:1.5mm, 1 Note2
hrs for each direction of X, Y, Z
Packing shock test Drop to the ground from 1m height, Note2

1 corner, 3 edges, 6 surfaces.

Inspection after Test:

cosmetic specification.

hours at room temperature.

Notel:Ta is the ambient temperature of samples.
Note 2: In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but doesn’t guarantee all the

Note 3: Before cosmetic and function tests , the product must have enough recovery time, at least 2
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8. PACKAGE DRAWING

14. PACKING SPECIFICATIONS
141 INNER BOX SPECIFICATIONS T B D

(To be updated after customer
approval for new packing.)

Ten (**) trays with Product
+ empty tray as cover = Eleven {**) trays

Master carton

Insert four (4) inner cartons within a master carton
Maximuim quantity per a master carton @ * ® * X ® = ®**nsg

T T T T T T
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