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* Description

This is a color active matrix TFT (Thin Film Transistor) liquid crystal display (LCD) that uses amorphous silicon TFT as a switching
devices. This model is composed of a Transmissive type TFT-LCD Panel, driver circuit ,back-light unit. The resolution of a 3.97"
TFT-LCD contains 480(RGB) x 800 pixels, and can display up to 16.7M colors.

* Features
* Display Mode: HFFS TFT, Transmissive/ Normally Black
* Active screen size: 3.97" Diagonal TFT.

* Display Colors of TFT LCD : 16.7M Colors
e Number of Dots : 480(RGB)X800

¢ Pixel Pitch (mm): 0.108 (H) x 0.108(V)

* Viewing Direction: Free

* Input Voltage : 2.5V~ 3.3V

e Control IC: NT35510

¢ Interface Type : MIPI/MDDI

¢ Operating Temperature: -20°C - 70°C

¢ Storage Temperature:-30°C - 80°C

* Backlight Color : White

* Mechanical Information

Item Min. Typ. Max. Unit Note
Horizontal(H) - 57.08 - mm 0.2
Module
Vertical(V) -- 98.2 - mm 0.2
size
Depth(D) - 1.95 -- mm +0.1
Weight -- --- -- g
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1. OUTLINE DIMENSION
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2. INPUT TERMINAL PIN ASSIGNMEN

Pin NO. | Symbol Level Function
1 GND L Power Ground
2 IM1 H/L IM1=0: MIPIDSI, IM1=1: MDDI
3 SDA H/L | IIC_SDA for MDDI
4 SCL H/L | IIC_SCL for MDDI
5 RESX H/L | This signal will reset the device and must be applied to properly initialize
the chip. Signal is active low.
6 IOVCC H A supply voltage to the digital circuit. (1.8V/2.8V)
7 GND L Power Ground
DO_N H/L | This pin is DSI DO- differential data signals if MIPI interface is used.
8 This pin is MDDI_DATAQ_M differential strobe signals if MDDI interface
is used
9 NC / No Connect
Do P This pin is DSI DO+ differential data signals if MIPI interface is used.
10 This pin is MDDI_DATAOQ_P differential strobe signals if MDDI interface
is used.
11 GND L Power Ground
CLK_N H/L | This pin is DSI CLK- differential clock signals if MIPI interface is used.
12 This pin is MDDI_STB_M differential strobe signals if MDDI interface is
used.
13 NC / No Connect
CLK_P H/L | This pin is DSI CLK+ differential clock signals if MIPI interface is used.
14 This pin is MDDI_STB_P differential strobe signals if MDDI interface is
used.
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15 GND L Power Ground
D1_N H/L | This pin is DSI D1- differential data signals if MIPI interface is used.
16 This pin is MDDI_DATA1_M differential strobe signals if MDDI interface
is used.
17 NC / No Connect
D1_P H/L | This pin is DSI-D1+ differential data signals if MIPI interface is used.
18 This pin is MDDI_DATA1_P differential strobe signals if MDDI interface
is used.
19 GND L Power Ground
ERR H/L CRC and ECC error output pin for MIPI interface. This pin is output low
20 when it is notactivated.
When this pin is activated, it output high if CRC/ECC error found.
21 VCC H A supply voltage to the analog circuit. (2.8V type)
TE H/L | Tearing effect output pin to synchronize MCU to frame writing, activated
by S/Wcommand.
22
When this pin is not activated, this pin is output low.
If not used, please open this pin.
23 LEDK L Backlight Cathode
24 LEDA H Backlight Anode
25 GND L Power Ground
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SHORE INDUSTAIES

3. LCD OPTICAL CHARACRERISTICS
3.1 Optical Specifications
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4. ELECTRICAL SPECIFICATIONS
4.1 Absolute Maximum Rating (VSS=0V)

4.2 DC Characteristics
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4.3 LED Backlight Characteristics

The back-light system is edge—lighting type with 8chips White LED in Series.

Item Symbol Min. Typ. Max. Unit Note
Forward Current I - 18 - mA -
Forward Voltage VE -- 24.8 A% -

Luminance Lv 280 330 - cd/m2 IF=18mA
Uniformity Avg --- - - % -
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4.4 AC Timing Diagram
MIPI DSI Timing Characteristics

4.4.1 HIGH SPEED MODE

(VS5=VSSI=DV5S=0V, VDDI=1.65V 10 3.3V, VDD=2.3V t0 4.8V, Ta=-3010 70 C)

Signal Symbol Parameter MIN TYP MAX | Unit Description
DSI-CLE+/- | 2xUlnst | Double Ul instantaneous 4 - 25 ns
DSI-CLK#/- E:::“ Ul instantaneous halfs 2 - 125 | ns | Ul=Ulnsa = Ulinse
DSI-Dn+/- tos Data to clock setup time 0.15xU! - - ps
DSI-0n+/- toH Data to clock hold fime 0.15xUl - - ps
DSI-CLK+/- torTcee | Differential rise time for clock 150 - 0.3xul ps
DSI-0n+/- toaTpaTa | Differential rise time for data 130 - 0.3xUI ps
DSI-CLK+/- torTer | Differential fall time for clock 150 - 0.3xuUI ps
DSI-0On+/- torroera | Differential fall time for data 130 - 0.3xUl s

Note) Dn = D0 and D1.

tos
] ]
DSI-CLK+ DSI-D0+ E
i
'
DSI-CLK- DSI-D0- bt
i
DSI-CLK+ -t Ly
DSI-CLK-

Fig. 7.6.4 DSlclock channel timing

TpFreLk toRTCLK
IpFroara tpRTDATA

- ﬂ—l-

o

;....:“........E-..... :
A2

60% : DSI-CLK+/.,

""""" DSI-D0+/-

0V reference

Full HS Swing Voltage

Fig. 7.6.5 Rising and fall time on clock and data channel
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4.4.2 LOW POWER MODE
(VSS=VSSI=DVSS=0V, VDDI=1.65V to 3.3V, VDD=2.3V to 4.8V,Ta = -30 to 70°C)

Signal Symbol Parameter MIN TYP MAX Unit Description
Length of LP-00, LP-01,
DSI-DO+/- TLexm LP-10 or LP-11 periods a0 - 7o ns Input

MPU = Display Module

Length of LP-00, LP-01,

DS1-DO+- TLrxo LP-10 or LP-11 periods a0 - 75 ns Qutput
Display Module = MPU
Time-out before the MPU

DS1-D0O+/- Tra-5URED i TLPxD - 2¥Tirxp ns Output
start driving

DS1-DO+/- Tra-seTD T o dove LP-00:hy SXTLPxD - - ns Input

display module

Time to drive LP-00 after
DS1-DO+/- Tracoo AxTLrxD - - ns Qutput
turnaround reguest - MPU

MPU is Controlling Control Change Display Module is Controlling
DSID0+ m=e=c=-=- = A Trasumem 0 1 e |

- | ¢
DSHDO- A\ ) " ;
| NS B P N () e \ |\~ /

DSIDO+
DsI-Do-

Fig. 7.6.6 Bus Turnaround (BAT) from MPU to display module Timing

Display Module is Controlling ‘Eontrcl Change

TA-GOD

DSHDO+ = -\ / \ /
DSI-DO- \ A ; % ; /
qy ¥ I ey T )

DSI-DO+
DSI-DO-

Fig. 7.6.7 Bus Turnaround (BAT) from display module to MPU Timing
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4.4.3 mpDI Timing Characteristics

ASI-T-400NA3MN/S

(VS5=V35I=DV55=0V, VDDI=1.65V to 3.3V, VDD=2.3V to 4.8V Ta=-30t0 70 C)

Signal Symbol Parameter MIN | TYP | MAX | Unit | Description
I;EDD[: '—DS:E - P;::n 1/Thit Data transfer rate - 384 | 450 | Mbps
Ir.‘EDD[l”:DS;TB Q_P;Eru |Tskew-pair| | Differential transfer input skew - 0.05 ns
II1BDDI:: l—DS;E g PFi:rII |Tskew-data] | Data/Strobe input skew = 03 ns
Note) MDDI_DATA_P/M = MDDI_DATAO_P/M and MDDI_DATA1_P/M.
MDDI_DATA_P /MDDI_STB_P X&
Tskew-pair 4P| Tskew-pair

MDDI_DATA_M/ MDDI_STB_M

Fig. 7.6.10 Skew between MDDI positive and negative signal pair

MDDI_DATAPIM

MDDI_STB_P/M

Tskew-data

% Tskew-data

Fig. 7.6.11 Skew between MDDI_DATA_P/M and MDDI_STB_P/M
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4.4.4Reset Input Timing

Shorter than Sus
RESX
Internal : . Initial Condition
Status Normal Operation >< Resetting (Default for HIW reset)
Fig. 7.6.12 Reset input timing
(V35=V53I=DV35=0V, VDDI=1.65V to 3.3V, VDD=23V to 4.8V Ta = -30 fo 70 C)
Signal Symbol Parameter MIN TYP MAX Unit Description
taesw | Reset "L" pulse width (Note 1) 10 2 = [s
5 \iZ When reset applied
RESX . i i
trest | Reset complete time (Note 2) iy Sicep I Modc
190 b When reset applied
' ) during Sleep Out Mode
Note 1) Spike due ta-an electrastatic discharge on RESXJine does nat cause irreqular system reset according to
the table below:
RESX Pulse Action
Shorter than S(is Reset Rejected
Longer than 10us Reset
Between 5us and 10us Reset Start

Note 2) During the resettingpernod. the display will be blanked (The display is entering blanking sequence, which
maximum time 1s 120 ms, when Reset Starts in Sleep Out —maode. The display remains the blank state in

Sleep In-maode) and then return to Default condition for H/W reset.

Note 3) During Reset Complete Time, values in OTF memory will be latched to internal register during this period.
This loading is done every time when there is H/W reset complete time (tzest) within 5ms after a rising

edge of RESX.
Note 4) Spike Rejection also applies during a valid reset pulse as shown bslow:
1U|l$__-
: ] Reset is accepted
1[:','.5

—,-ui,'.-.-wu,_l fﬂ_ﬁwd-wﬂy’mﬁl’-ﬁﬂfﬁr{,‘u
T

158 Less than 1usec width positive spike will be rejected.

Note 5) It is necessary fo wait Smsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec
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6 . OPERATING PRINCIPLE & METHODS

Please refer to NT35510 datasheet for more details.

7. CAUTIONS AND HANDLING PRECAURIONS
7.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.

Do not warp or twist the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage,

this may cause improper operation or damage to the module and back-light unit.

(3) Note that polarizers are very fragile and could be easily damaged. Do not press or scratch
the surface.

(4) Do not allow drops of water or chemicals to remain on the display surface.

If you have the droplets for a long time, staining and discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.

Do not use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl
chloride. It might permanent damage to the polarizer due to chemical reaction.

(7) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or
mouth. In case of contact with hands, legs, or clothes, it must be washed away thoroughly

with soap.

(8) Protect the module from static, it may cause damage to the CMOS ICs.

(9) Use finger-stalls with soft gloves in order to keep display clean during the incoming inspection
and assembly process.

(10) Do not disassemble the module.
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(11) Protection film for polarizer on the module shall be slowly peeled off just before use so that
the electrostatic charge can be minimized.

(12) Pins of I/F connector shall not be touched directly with bare hands.

(13) Do not connect, disconnect the module in the “Power ON” condition.

(14) Power supply should always be turned on/off by the item 5.1 Power On Sequence &5.2 Power Off Sequence

7.2 Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0 to 35 °C and
relative humidity of less than 70%
(2) Do not store the TFT-LCD module in direct sunlight.
(3) The module shall be stored in a dark place. When storing the modules for a long time,
be sure to adopt effective measures for protecting the modules from strong ultraviolet
radiation, sunlight, or fluorescent light.
(4) It is recommended that the modules should be stored under a condition where no condensation
is allowed. Formation of dewdrops may cause an abnormal operation or a failure of the module.
In particular, the greatest possible care should be taken to prevent any module from being
operated where condensation has occurred inside.
(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order

not to be stressed.
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8. Reliability

Test Iltem Test Condition

High Temperature Operation | 70°C for 96 hours

Low Temperature Operation | -20°C for 96 hours

High Temperature Storage | 80°C for 96 hours

Low Temperature Storage | -30°C for 96 hours

High Temperature Operation
60°C, 90%RH for 96 hours

Humidity Operation
Thermal Shock -30°C(30min) ~+25°C(5min)~ +80°C(30min) for 100 cycles
Vibration Test Frequency: 10~55Hz Amplitude:1.0mmSweep Time: 11min|
(No Operation) Test Period: 6 Cycles for each direction of X, Y, Z

10. Packing
TBD
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