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1. GENERAL SPECIFICATION

1.1 Description

The V90502-DT043WV is a color active matrix Thin Film Transistor (TFT) Liquid Crystal Display (LCD)
that uses amorphous silicon(a-Si) TFT as a switching device. This model is composed of a single 4.3 inches
transmissive type main TFT-LCD panel. The resolution of the panel is 480 x 800 pixels and can display up to

16.7M color.
1.2 Feature
-TN type for main TFT-LCD panel
-Structure COG+FPC+BL

-Full, Normal (Still), Partial, Sleep, Standby mode are available

1.3 Application
-Display terminals for cellular phone

1.4 General Specification

No. Iltem Specification Unit Remark
1 LCD Size 4.3 inch -

2 | Panel Type a-Si TFT active matrix - -

3 Resolution 480 x (RGB) x 800 pixel -

4 | Display Mode Normally white, Transmissive - -

5 | Display Number of Colors 16.7M - -

6 | Viewing Direction 12 o’clock(Viewing direction) - Note
7 | Contrast Ratio 500(Typ) - -

8 | Luminance 350(Typ) cd/m? -

9 | Module Size 60.64(W ) x 104.1(L) x 2.0(T) mm Note
10 | Active Area 56.16(W) x 93.6(L) mm Note
11 Pixel Pitch 0.108(W ) x 0.108 (L) mm -

12 | Weight 26.5 g -

13 | Driver IC NT35510 - -

14 | Driver IC RAM Size 480x24x800 bit -

15 | Light Source 8 LEDs White - -

6 |interface MPU parallel 16/18/24-bit _ 'T;f[‘:ré;’

RGB-SPI connection

17 | Operating Temperature -20~70 T -

18 | Storage Temperature -30~80 C -

Note: Please refer to the mechanical drawing.
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2. BLOCK DIAGRAM
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3. MECHANICAL DRAWING
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1. GENERAL TOLERANCE: 0. 2.
2. (...) TS REFERENCE DIMENSION.
3.% CRITICAL DIMENSION
4.C
5.
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No: PIN NAME

1 JLEDK 27 |DB13

2 |LEDA 28 |DB12

S Y 29 |DB11

4 | XR 30|DB10

5 YD 31 |1DB9

6 | XL 32|DB8

7 |GND 33|DB7

8 [V 34 |DB6

9 [ NC 35 |DB5

10 | IOVCC |36 |DB4

11 | TE 37 |DB3

12 | sSbO 38 |DB2

13 | SDI 39 | DBI

14 |[/WR_SCL |40 |DBO

15 |/CS 41 |ENABLE
16 |/RESET 42 | DOTCLK
17 |DB23 43 [HSYNC
18 |DB22 44 [VSYNC
19 |DB21 45 [LED_PWM
20 |DB20 46 | LED_ON
21 |DB19 47 | RS

22 |DB18 48 |/RD

23 |DB17 49 [IMO

24 | DB16 50 | IM1

25| DB15 51 | GND
26 | DB14

Display Type 4.3"TFT/TRANSMISSIVE
Panel | Viewing Angle U/b/L/R 50/65/60/60

Driver IC NT35510

Interface MCU/SPI-RGB interface

Operating Voltage

VCI=2.85V, 10VCC=1.8V

OMPLTABLY RoHS. K(BL_EN) A(VLED) ABRE Luminance 270(MIN.), 300(TYP)
: < HEN .
VARP: <0. 3mn Rlcls o Center coordinate | TBD
Sz (CIRCUIT DIAGRAM) L Backlight WHITE(20mA)
DOTS DETAIL Connector type ZIF
» . . . . »” Operation Temp. —-20°C TO 70°C
Not to use the substances and their applications or SUCCESS Management Standard for Environment-related Substances to be Controlled Storage Temp 30T 0 BOC
DRAW | YC 13.06.17 |TF PRAVING MO
CHECKED WXF 13.06. 17 MODULE SPEC.
05 unT [ mm [scAle [ AT
02 APPROVED | YB 13.06. 17 3rd Angle G- | SHEET 10F 1
01 shenshougu | 13.06.17 |CUSTOMER'S
VER. [SYMBOL AMENDMENT SIGN DATE |APPROVAL
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4. INTERFACE ASSIGNMENT

PIN NO. | SYMBOL FUNCTION DESCRIPTIONS
1 LEDK Power supply for backlight (anode).
2 LEDA Power supply for backlight (cathode).
3 YU Touch panel interface for YU,prepared for RTP.Open this pin if without RTP
4 XR Touch panel interface for XR,prepared for RTP.Open this pin if without RTP
5 YD Touch panel interface for YD,prepared for RTP.Open this pin if without RTP
6 XL Touch panel interface for XL,prepared for RTP.Open this pin if without RTP
7 GND Ground
8 VCI Power supply 2.85V
9 NC No connection
10 IOVCC Power supply 1.8V
Tearing effect output pin to synchronize MCU to frame writing, activated by S/W
1 TE comman.d. o . o
When this pin is not activated, this pin is output low.
If not used, please open this pin.
Serial output signal in SPI I/F. The data is output on the rising/falling edge of the
12 SDO SCL signal. If the host places the SDI line into high-impedance state during the
read interval, the SDI and SDO can be tied together.
This pin is not used for 80-series MPU I/F, please open this pin.
Serial input signal in SPI I/F. The data is input on the rising/falling edge of the
13 SDI SCL signal.
This pin is not used for 80-series MPU I/F, please connect to GND this pin.
14 MWR SCL Writes strobe signal to write .data yvhen WRX is “Low” in 80-series MPU I/F.
- SCL: A synchronous clock signal in SPI I/F.
15 /CS Chip select signal
16 /RESET |Reset
24-bit bi-directional data bus for 80-series MPU I/F and 24-bit input data bus for
17~40 DB23~DB0 RGB IF..
For RGB I/F:
24-bit/pixel: D[23:16]=R[7:0], D[15:8]=G[7:0] and D[7:0]=B[7:0]
Data enable signal in RGB I/F mode 1.
41 ENABLE |This pin is not used for RGB mode 2, 80-series MPU or MIPI I/F, please
connect to GND this pin.
Pixel clock signal in RGB I/F.
42 DOTCLK |This pin is not used for 80-series MPU or MIPI I/F, please connect to GND this
pin.
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Horizontal sync. Signal in RGB I/F.

43 HSYNC |This pin is not used for 80-series MPU or MIPI I/F, please connect to GND this
pin.
Vertical sync. Signal in RGB I/F.
44 VSYNC  [This pin is not used for 80-series MPU or MIPI I/F, please connect to GND this
pin.
This pin is connect to the external LED driver.
Itis a PWM type control signal for brightness of the LED backlight. The width of
45 LED_PWM |LEDPWM
signal is set from 256 values between 0% (Low) and 100% (High)
If not used, please open this pin.
46 LED_ON [Test pin, not accessible to user. Must be left open.
Display data / command selection in 80-series MPU I/F.
47 RS RS ="0": C.ommand
RS ="1": Display data or Parameter
This pin is not used for 9/16-bit SPI I/F, please connect to IOVCC this pin.
Reads strobe signal to write data when RDX is “Low” in 80-series MPU
48 /RD interface.
This pin is not used for SPI or MIPI I/F, please connect to IOVCC this pin.
IM[1:0] | Display Data Command
49 IMO 01 80-series 16-bit MPU I/F, 80-series 16-bit MPU I/F, DB[15:0]
DB[15:0]
10 80-series 18-bit MPU I/F, 80-series 18-bit MPU I/F, DB[17:0]
DBJ[17:0]
10 80-series 24-bit MPU I/F, 80-series 24-bit MPU I/F, DB[23:0]
DBJ[23:0]
50 IM1 , — .
11 RGB I/F, D[23:0] 16-bit SPI (SCL rising edge trigger),
SDI/SDO
51 GND Ground
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5. ELECTRICAL SPECIFICATION
5.1. APPLICATION CIRCUIT
5.1.1 MPU Interface

VCI VCI
TOVCC TOVCC
GND GND
LEDK LEDK
LEDA LEDA
LED PWM LED PWM
IOVCC or GND M1 =
TOVCC or GND MO S
o
= /CS /CS
kS /RESET /RESET
. DBO-DB23 DBO-DB23
= /WR /WR SCL
— J/RD /RD
8 RS RS
Eg TE TE
© x| LED ON
~ 8D
p—
GND DOTCLK
GND HSYNC
GND VSYNC
GND ENABLE
GND SDI

Note:
1.For different IM[1:0] value,data bus will be different,refer to INTERFACE ASSIGNMENT;
2.MPU 18/24 bit interface is determined by IM[1:0] and initial code(3A00h)

MPU 18-bit:(0x3A00,0x66)

MPU 24-bit:(0x3A00,0x77)
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5.1.2 RGB-SPI Interface

RGB —SPI Controlling Board

VCI
IOVCC
GND

LEDK

LEDA
LED PWM

I0OVCC
10VCC

/CS
/RESET
DB0-DB23
DOTCLK
HSYNC
VSYNC
ENABLE

SDO
SDI
SCL

I0VCC
I0VCC

VCI
I0VCC
GND

LEDK

LEDA
LED_PWM

M1
IMO

/CS
/RESET

DB0O-DB23

DOTCLK
HSYNC

VSYNC

ENABLE

SDO
SDI

/WR_SCL

/RD
RS
LED ON
TR

LCM
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5.2. ABSOLUTE MAXIMUM RATINGS

STANDARD VALUE
ITEM SYMBOL | CONDITION UNIT
MIN TYP MAX
Power Supply for Analog VCI Ta=25°C -0.3 - 5.0 \%
Power Supply for Digital 10 IOVCC Ta=25°C -0.3 - 3.6 \%

Note: Permanent damage to the device may occur if maximum values are exceeded or
reverse voltage is applied.

5.3. TYPICAL OPERATION CONDITION
5.3.1 DC Characteristics

ITEM SYMBOL | CONDITION STANDARD VALUE UNIT
MIN TYP MAX
Power Supply for Analog VCI Ta=25°C 2.5 2.85 3.6 \%
Power Supply for Digital 10 IOVCC Ta=25°C 1.65 1.8 3.3 \%
Input Signal “H” Level Vi - 0.710vCC - IOvVCC V
Input Signal “L” Level Vi - 0 - 0.3I0vCC V
Output Signal “H” Level Vou lon=-0.1mA 0.8lovcC - IOVCC V
Output Signal “L” Level VoL lo.=0.1mA 0 - 0.210vcC| V
Frame Frequency frrRAME - 50 70 80 Hz

Note: To prevent IC latch up or DC operation in LCD panel, the power on/off sequence
should follow the driver IC specification.
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5.3.2 Current Consumption

Item Symbol Values Unit Remark
type | Max.
RGB-SPI 24-bit Interface
Normal(Still) Mode loc 30 50 mA |Note1
Standby Mode [e - 150 UA |Note2

Note1: Test Condition
Typ: IOVCC=VCI=2.85V

Display Pattern: All Pixel Black

Frame Rate=60Hz at 2-dot Inversion

Operating Temperature: 25C

Max. current check pattern:

Black

Note2: In the standby mode, all the internal display operations are suspended including the

internal R-C oscillator.
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5.4. BACKLIGHT SPECIFICATION
5.4.1 BACKLIGHT CIRCUIT

DR T T T T

K(BL_EN) o—Kf—K—KI—FKF—FK—FK—FKI—~K——0 A(VLED)

5.4.2 ELECTRICAL CHARACTERISTICS (T=25C)

STANDARD VALUE
PARAMETER SYMBOL | CONDITION UNIT
MIN | TYP | MAX

FORWARD VOLTAGE

VF IF=20mA 29 | 32 | 34
(Single LED Chip) m Y
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5.5. INTERFACE TIMING CHARACTERISTICS
5.5.1 PARALLEL 80-SERIES MPU INTERFACE

Y
CcsX
- \
D/ICX N
S 7
ta‘\ST ) twe .
WRX Vi N t-.*\-;L Z;. tw? T 4
Vie ‘t.t-.l-T X
P tic"ltRCFM .
s ;RD.”RDLFE o
RDX 71 P on/tronen :Iﬁ( Vi -Z 3‘ Vi
D[23:0]
Fig. 7.3.1 Parallel interface characteristics (80-Series)
(VSS=VSsI=DVSS=0V, VDDI=1.65V to 3.3V, VDD=2.5V t0 3.6V, Ta=-30t0 70 C)
Signal Symbol Parameter MIN MAX Unit Description
twc Write cycle 33 ns
WRX twrH Control pulse "H" duration 15 ns
twrL Control pulse “L" duration 15 ns
tre Read cycle (ID) 160 ns
RDX(ID) tROH Control pulse “H" duration (ID) 90 ns | When read ID data
tROL Control pulse “L" duration (ID) 45 ns
tRCFM Read cycle (FM) 400 ns
When read from frame
RDX(FM) trowFm | Control pulse “H” duration (FM) 250 ns memory
troLFm | Control pulse “L" duration (FM) 150 ns
tasT Address setup time (Write) 0 ns
D/ICX ) Address setup time (Read) 10 ns
taHT Address hole time 2 ns
tosT Data setup time 15 ns
toHT Data hold time 10 ns
D[17:0] tRaT Read access time (ID) 40 ns
tratFm | Read access time (FM) 150 ns
topH Output disable time 5 ns

Note: VSS=VSSI=DVSS=GND
VDDI=IOVCC
VDD=VCI

The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
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5.5.2.SPI-3 SERIAL INTERFACE

CSX
tesH tonw
tscrew / tscver - < >

SCL

SDA

(SDI)

SDA

(SDO)
Fig. 7.3.2 3-pin serial interface characteristics
(VSS=V38I=DVSS=0V, VDDI=1.65V10-3:3V, VDD=2.5V 10 3.6V,.Ta=-3010 70 C)
Signal Symbol Parameter MIN MAX Unit Description

tscycw | Serial clock-cycle (Write) 100 - ns
tsHw SCL"H" pulse width-(Write) 40 - ns
tsrw SCL “L" pulse width (Write) 40 - ns
tscycr | Serial clock cycle (Read GRAM) 300 - ns
SCL 1sHR SCL “H" pulse width-(Read GRAM) 140 - ns
tsLr SCL“L" pulse width (Read GRAM) 140 - ns
tscycr | Serial clock cycle (Read ID) 300 - ns
1sHR SCL "H” pulse width (Read ID) 140 - ns
tsLR SCL "L" pulse width (Read ID) 140 - ns
tsps Data setup time 20 - ns
SDI (SDO) tspH Data holg time 20 . ns
facc Access time . 120 ns
toH Output disable time 5 - ns
tcHw Chip select "H" pulse width 45 - ns
CsX fcss Chip select setup time 20 . ns
tcsH Chip select hold time 50 - ns

Note: VSS=VSSI=DVSS=GND
VDDI=IOVCC
VDD=VCI
The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
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5.5.3.RGB INTERFACE

VS

HS

DE

PCLK

. tvsvns L tusvnn N
< » | »
Vi
Vie 7
thsvus | | trsvn >
» |« >
N
Vi
e L tocss s e tocsH 51
tocve
dl
<
L\ foww
< »
toos

1

D0~D23

Fig. 7.3.4 RGB interface characteristics
(VSS=VsSI=DVSS=0V, VDDI=1.65V to 3.3V, VDD=2.5V to 3.6V,Ta = -30 to 70 C)

Signal Symbol Parameter MIN TYP MAX Unit Description
VS tvsyns | VSYNC setup time 10 ns
tvsyn | VSYNC hold time 10 ns
thsyNs HSYNC setup time 10 ns
HS tscycr | HSYNC hold time 10 ns
tHvPD HSYNC to VSYNC falling edge 400 ns
tocyc PCLK cycle time 33 125 ns
PCLK toLw PCLK "L" pulse Wildth 11 ns
toHw PCLK "H" pulse width 11 ns

fDFREQ PCLK frequency 8 30 MHz

DE tocss DE setup time 10 ns
tocsH DE hold Time 10 ns
D0~D23 tops RGB Data setup time 10 ns
tDDH RGB Data hold time 10 ns

Note: VSS=VSSI=DVSS=GND

VDDI=IOVCC
VDD=VCI

The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
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5.6. RESET TIMING CHARACTERISTICS

Shorter than Sus

RESX

Internal , , Initial Condition

Status Normal Operation >< Resetting (Default for H/W reset)

Fig. 7.3.10 Reset input timing
(V8sS=\/ssI=DVvsS=0V, VDDI=1.65V to 3.3V, VDD=2.5V to 3.6V,Ta = -30 to 70 C)
Signal Symbol Parameter MIN TYP MAX Unit Description
tRESW Reset "L" pulse width (Note 1) 10 - - ps

When, reset applied

Y - 5 ms
RESX i
tresT Reset complete time (Note 2) during Sleep In Mode
When reset applied

during Sleep Out Mode

- 120 ms

Note 1) Spike due to.an electrostatic discharge on RESX line does not cause irregular system reset according to
the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset
Between 5us and 10us Reset Start

Note 2) During the resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is'120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in
Sleep In-mode) and then return to Default condition for H/W reset.
Note 3) During Reset Complete Time, values in OTP memory will be latched to internal register during this period.
This loading is done every time when there is H/W reset complete time (tres7) within Sms after a rising
edge of RESX.

Note 4) Spike Rejection also applies during a valid reset pulse as shown below:
|<— 10ps —D-|
Reset is accepted

|-u|— 10ps ——|
Less than 20ns which positive spike will be rejectd
—»| |-— 20ns

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

(Ta=+25°C, VCI=+2.85V IOVCC=+1.8V, [gz=20mA)

- Values .
Iltem Symbol Condition - Unit Remark
Min. Typ. Max.
Left 6L 50 60 -
Viewing Right O CR=10 >0 60 - degree | Note 1,2
Angle Range Top (OF 40 50 -
Bottom 02 50 60 -
Response Time Too*Tor | popra, . 16 | 32 | ms |Note23
Contrast Ratio CR g‘:gzgl - 500 - - Note 2,4
Luminance L hormal | 300 | 350 | - | odim® | Note25
, Wx - 0.30 -
White Wy - 037 -
Rx - 0.61 -
Color Red Ry - 0.36 -
- Normal
Chromaticity G Gx 6=h=0" - 0.31 - - Note 2,6
(CIE1931) reen Gy - 0.59 -
Bx - 0.15 -
Bl - -
ue By 0.09
Color Gamut NTSC CIE1931 - 60 - % -
. . . N I
Luminance Uniformity U efgzgo 75 80 % Note 2,7




Page:19 /23

Note 1: Definition of viewing angle range

Normal line
0=0=0°

12 o’clock direction
»=90°

$=180*

N |/

: 7 Active Area
/

i LCD Panel
/
®=270°
6 o’clock direction

Fig. 1 Definition of viewing angle

Bottom

Fig. 2 Definition of viewing angle for display

Note 2: Definition of optical measurement system
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The optical characteristics should be measured in a dark room with ambient temperature T,=+25°C. The
optical properties are measured at the center point of the LCD screen after 5 minutes operation. (Equipment:
Photo detector TOPCON BM-5AS Field of view: 1°/Height: 500mm.)

Photo detector

Normal line
0=0=0°

12 o’clock direction
500mm s

Z ®=0°

®=180"

/
/ /
Z

/
Active Area

7

I 4 LCD Panel
/
o=270°
6 o’clock direction

Fig. 3 Optical measurement system setup

Note 3: Definition of response time

The response time is defined as the LCD optical switching time interval between “White” state and “Black”
state. Rise time (T,n) is the time between photo detector output intensity changed from 90% to 10%, and fall
time (Tox) is the time between photo detector output intensity changed from 10% to 90%.

K White (TFT OFF) White (TFT OFP>
.

Black (TFT ON)

-0
= 9
(? o 4100%
— O
g_% 90%
<
o Q
< O
m_i
=z o
K=
B 10%
- 0
0%

Fig. 4 Definition of response time
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Note 4: Definition of contrast ratio

Luminance measured when LCD on the "White" state

Contrastratio (CR) = :
Luminance measured when LCD on the "Black" state

Note 5: Definition of luminance
Measured at the center area of the panel when LCD panel is driven at “white” state.
Note 6: Definition of color chromaticity (CIE1931)

Color coordinates measured at the center point of LCD when panel is driven at “White”, “Red”, “Green” and
“Blue” state respectively.

Note 7: Definition of luminance uniformity

To test for uniformity, the tested area is divided into 3 rows and 3 columns. The measurement spot is placed
at the center of each circle as below.

. . . I—min
Luminance Uniformity (U.) = L
max
L------- Active area length W----- Active area width

L/6

QOC
moOC
DOC

Fig. 5 Definition of luminance uniformity

L/3

L/3

L,...: The measured minimum luminance of all measurement position.

Lmax : The measured maximum luminance of all measurement position.




Page:22 /23

7. RELIABILITY TESTS

ITEM

CONDITION

CRITERION

Operating Temperature Test

High Temperature: +70 °C+3°C, 72 hrs

Low Temperature: -20 °C+3°C, 72 hrs

No defects in display and
operational functions

Storage Temperature Test

High Temperature: +80 °C+3°C, 120 hrs

Low Temperature: -30 °C+3°C, 120 hrs

No defects in display and
operational functions

Humidity Endurance Test

60 °C+3C, 90%+3%RH, 72 hrs

No defects in display and
operational functions

Thermal Shock Test

-30 °C (30mins)~
+80 °C (30mins) 10 cycles

No defects in display and
operational functions

Vibration Resistance Test

Operating Time: thirty minutes
exposure for each direction (X,Y,2)
Sweep Frequency:10~55Hz (1 min)
Amplitude: 1.5mm

No defects in display and
operational functions

Mechanical Shock

100G 6ms, X, +Y, +Z 3 times for
each direction

No defects in display and
operational functions

Electro Static Discharge

+ 2KV, Human Body Mode,
100pF/1500Q

No defects in display and
operational functions

NOTE:

1) The samples must be free from defect before test, must be restored at room condition at least for 2 hours
after reliability test before any inspection.
2) Before test the function of TP, the sample must be placed in room temperature for 24hrs after RA test.




