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1. General Description

LS050141-MP-V1 is a transmissive type a-Si TFT-LCD (amorphous silicon thin film transistor

liquid crystal display) module, which is composed of a TFT-LCD panel, a driver circuit and a

backlight unit. The panel size is 4.96inch and the resolution is 480(RGB)*854, the panel can
display up to 16.7M colors.

2. Physical Features

TFT-LCD Module

Display Mode
Active matrix TFT, Transmissive type
Display Format Graphic 480(RGB) X 854 Dot-matrix
Input Data MIPI

Viewing Direction

(Grayscale Inversion) Free (IPS)
Drive ST7102
3. Mechanical Specification
Item Specification Unit
Module size (HX'VXD) 64.08 X115.76 X2.31 mm
Number of dots 480(RGB) X854 pixel
Active area (HXV) 61.78X109.91 mm
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5. Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Supply voltage VCC -0.3 +3.3 Vv
Supply voltage lovce -0.3 +3.3 Y% Note1
. Note2
Operating temperature TOPR -20 60 C
Storage temperature TSTR -30 80 C
6. Electrical Characteristics
Rating Uni
Item Symbol Min Typ Max t Remark
Supply voltage IOvCC - 1.8 3.3 Vv
Supply voltage VCC - 3.3 3.3 \%
Note1
L level VIL 0 - 0.3*I0VCC| V
Input Voltage
H level VIH 0.7*lovCC — IOvVCC V
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7. Module Function Description
7-1. Block Diagram Of LCM

TFT-LCD

I

Soure Driver

Gate Driver

T~

W61 yoegq

Interface
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7-2. Pin Description

PIN NO. Symbol /10 Description
1 VCC P power supply
2 IOVCC P power supply
3 NC
4 RESET | Reset pin.
5 GND P Ground
6 CLKN I MIPI DSI differential clock pair
7 CLKP I MIPI DSI differential clock pair
8 GND P Ground
9 DON I MIPI DSI differential data pair. (Data lane 0)
10 DOP I MIPI DSI differential data pair. (Data lane 0)
11 GND P Ground
12 D1N I MIPI DSI differential data pair. (Data lane 1)
13 D1P I MIPI DSI differential data pair. (Data lane 1)
14 GND P Ground
15 A P Power for LED backlight anode
16 K P Power for LED backlight cathode
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7-3 Timing Characteristics

MIPI DC Characteristic
Vi]li..\f.{x ________ " B0 9 B Vi]li..‘tl.’\x
Voupn ];PL{X_QUEHL%[@_ LP-EX Input High
Vlli,.\ll.\' ______________________________________________ VIIL.\{I.\'
LP-RX Threshold
VIL.MA.‘{ _______________________________________________ VII...'LM‘{
_—F - === T T ———— VIHI!S
LP-RX Input Low HS-RX __ _x ________ N ek i
HY-RX Common S
V{]L.M.‘L‘; Inpuf Range Mode \‘ h/ V
) _' _D_T;a:“__{n_“’— |I1le1 le::‘f_ _______ —_—— CMEXDC,MIN
(IND _.....__......:.:‘____. —: ______________ A_;_
V(]I,.\IIN VII.I!S
Low Power Low Power High Speed
Transmatter Receiver Receiver
Figure 76 MIPI Signaling Voltage Levels
Specification
Parameter Symbol Unit
MIN TYP MAX
Operation Voltage for MIPI Receiver
Low power mode operating voltage VLPH - 1.2 - V'
MIPI Characteristics for High Speed Receiver
Single-ended input low voltage VILHS -40 - - m\/
Single-ended input high voltage VIHHS - - 460 my/
Common-mode voltage VCMRXDC| 70 - 330 my/
Differential input impedance ZID 80 100 125 ohm
MIPI Characteristics for Low Power Mode
Pad signal voltage range W -50 - 1350 my
Logic 0 input threshold VIL 0 - 550 m\
Logic 1 input threshold VIH 880 - - my/
Output low level VOL -50 - 50 mv
Output high level VOH 11 1.2 1.3 \'
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7.3.1 MIPI Timing

= PRESNACNAENAEIN
BRI s i e ares |
DSLCIK- - SRR
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| | DSI-CLK+
Dl )
DSI-CLK-
Figure 77 High Speed Mode - Clock Channel Timing
Specification
Signal Symbol Parameter Unit | Description
MIN TYP MAX
DSI-CLK+/- 2%Ulmst Double Ul instantaneous 1.6 - 10 ns
DSI-CLK+/- Ulinesta Ulinste Ul instantaneous half 0.8 - 5 ns
fDSI-CLK+/- Fosick DSI-CLK+/- frequency 100 - 625 MHz
DSI-Dn+/- Tos Data to clock setup time 0.15 - - ul
DSI-Dn+/- Ton Data to clock hold time 0.15 - - ul
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Figure 78 High-Speed Data Transmission
Specification Un
Parameter Symbol
MIN TYP MAX it
Time to drive LP-00 to prepare for HS transmission Ths-PrePare 40+4UlI - 85+6UI ns
Time from start of t HS-TRAIL or t CLK-TRAIL period to start of LP-11 state Teor - - 105+12U1 ns
Time to enable data receiver line termination measured from when Dn crosses VILMAX Ths-Termen - - 35+4UI ns
Time to drive flipped differential state after last payload data bit of a HS transmission Ths-traiL B60+4Ul - - ns
Time-out at RX to ignore transition period of EoT Ths-skr 40 - 145+10U1 | ns
Time to drive LP-11 after HS burst Tusear 100 - - ns
Length of any Low-Power state period Tiex 50 - - ns
Sync sequence period Thssrnc - 8ul - ns
Minimum lead HS-0 drive period before the Sync sequence Tuszero 105+6UI - - ns
Time interval during which the HS receiver should ignore any Clock Lane HS transitions,
Teiksernie 95 - 300 ns
starting from the beginning of Teikrrerar
Time interval during which the HS receiver shall ignore any Data Lane HS transitions,
starting from the beginning of Txs-rrerar.
Thsserrie 85+6Ul - 145+10U1 | ns
The HS receiver shall ignore any Data Lane transitions before the minimum value, and
the HS receiver shall respond to any Data Lane transitions after the maximum value.

10
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Figure 79 Switching the Clock Lane between Clock Transmission and Low-Power Mode

Specification
Parameter Symbol Unit
MIN TYP MAX

Time that the transmitter shall continue sending HS clock after the last

T cik-rost 60+52U1 - - ns
associated Data Lane has transitioned to LP mode
Detection time that the clock has stopped toggling T cikmss = - 60 ns
Time to drive LP-00 to prepare for HS clock transmission T cierrerare 38 - 95 ns
Minimum lead HS-0 drive period before starting Clock T cucererare +T cuezero 300 - = ns
Time to enable Clock Lane receiver line termination measured from when

T cucrermen - - 38 ns
Dn cross VIL MAX
Minimum time that the HS clock must be set prior to any associated date

T CLK-PRE 8 - - UI
lane beginning the transmission from LP to HS mode
Time to drive HS differential state after last payload clock bit of a HS

T ciktraL 60 - - ns
transmission burst

Note: 3-Lane = (1000 / fmipi * 8 * 52 -Ths_traiL- 60) / (1000/fmipi)

4-Lane = (1000 /frip* 8 * 39 -Tits rrar- 60) / (1000/nizi)

Example: 3-Lane, 600Mbps - n = (1000 /600 * 8 * 52 - Trs_tra- 60) /(1000/600) = 340

4-Lane, 600Mbps : n = (1000 /600 * 8 * 39 - Ths_trar- 60) / (1000/600) = 236

11
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MPU is Controlling

Control Change Display Module is Controlling
u 1
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Figure 80 Bus Turn-around Procedure

Specification
Parameter Symbol Unit
MIN TYP MAX
Length of any Low-Power state period : Master side Tiex 50 - 75 ns
Length of any Low-Power state period : Slave side Tiex 475 - 52.5 ns
Ratio of Tiex (MASTER) Tiex (SLAVE) between Master and Slave side Ratio Tirx 2/3 - 2/3
Time-out before new TX side start driving T tasure Teex - 2 Tirx ns
Time to drive LP-00 by new TX T 1acer - g Tiex 2 ns
Time to drive LP-00 after Turnaround Request T mso - 4 [ ex - ns

12
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Less than 20ns width positive spilre will be rejected.

Figure 81 Reset Operation

Resert is accepted

20ns

Figure 82 Reset Noise Rejected Diagram

Reset Timing Characteristics 10VC C=1.8v Ta=25°C

Specification
Parameter Symbol Unit
Min. Typ. Max.
Reset low width Trst_width 1 - - ms
Reset time Trst_time 120 - - ms
OPF noise reject | Trst_op_nrj - - 10 us

- Dwring the reset period, the display will be blanked, then retum to default condition for IC initialization

13
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8. Electro-Optical Characteristics

Item Symbol Cogr?iti Min. | Typ. Max. Unit Remark
Response time Tr +Tf - 25 30 ms Note 1
Contrast Ratio CR ?’6 =By 1000 | 1200 - - Note 2
Transmittance T% - 4.68 - %

Color W x = 0.301 | -
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 0.329
6, 80
AW 0 - 80 —
Viewing B
angle 6, CR> 10 _ 80 — Deg. Note 3
6, 80
Luminance /
(1, = 40mA) L - 320 - cd/m2 Note4
(Dthe ambient temperature is 25°C.
(@The test systems refer to Note 2.
Note 1: Definition of viewing angle range
Nomal line
G=0=0"
O=90"
! 12 o'dlock direction
. [ &
i ':.-f:’;'/ A:ﬁvenfﬁﬂéﬁ/(‘ =
7 m
Fig. 4:! De.!.mnson of viewing angle

14
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Note 2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes operation, the optical properties
are measured at the center point of the LCD screen.

Photo detector | Normal line

r Y 6=0=0°
®=90°
12 o'clock direction
500mm P
©=180° // % @=0°

// ) ,ﬁcl;ive Area /’{/ /
Licm

| v
74
27
®=270°
6 o'clock direction

Fig. 4-2 Optical measurement system setup
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Note 3: Definition of response time

The response time is defined as the LCD optical switching time interval between “White” state and “Black” state.
Rising time (Tr) is the time between photo detector output intensity changed from 10% to 90%. And falling time

Tf) is the time between photo detector output intensity changed from 90% to 10%.
( p P ty g

Black White Black
% 100%
g 90%
=
M
5
c 10%
L
T: T;

Note 4: Definition of contrast ratio

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

the "Black" state
Note 5: Definition of color chromaticity
Color coordinates measured at center point of LCD.

Note 6: All input terminals LCD panel must be ground while measuring the center area of the panel. The LED

driving condition is IL=21mA/ LED.
Note 7: The transmittance is measured with full white pattern(Gray 255)

Luminance of LCD module
Luminance of Backlight

Center Transmittance(Tr%) =

Note 8: Definition of Brightness uniformity
Brightness uniformity = Luminance(MIN)/Luminance(MAX) X 100%

Luminance(MAX) and Luminance(MIN) are the maximum and minimum luminance value measure at the

position "1-13" on the screen.

16
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Note(4) Backlight circuit

LED CIRCUIT DIAGRAM (4*3=12LEDs)
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