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1. General Description

LS050107-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 4.94 inch and the resolution is 720(RGB)*1280, the panel
can display upto 16.7M colors.

2. Physical Features

TFT-LCD Module

Display Mode
Active matrix TFT, Transmissive type
Display Format Graphic 720(RGB) X 1280 Dot-matrix
Input Data MIPI

Viewing Direction

(Grayscale Inversion) Free (IPS)
Drive NV3051F
3. Mechanical Specification
Item Specification Unit
Module size (HX'VXD) 64.55 X117.35 X1.57 mm
Number of dots 720(RGB) X 1280 pixel
Active area (HXV) 61.56X109.44 mm
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1 GND
(61.56 AN ~———081£0.05 2 | GND
. 3] NC
0.76 _ | 4 GND
1.57
i 5 NC
SOHDM3423EUJ74B02713 6 NC
TN 7] ne
8 NC
9 GND
10| GND
= 5.0 7 NFT 11| LEDA
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5 2 ON: 14| NC
= 15| LEDK
16| LEDK
17| LEDK
18| LEDK
19| GND
20| GND
21| MIPI_2P
22| MIPI_2N
23| GND
24 | MIPI_1P
3 125 | MIPI_1N
5 26 | GND
27 | MIPI_CKP
”,wﬂw 28 | MIPI_CKN
29 | GND
30 | MIPI_OP
31| MIPI_ON
32| GND
NOTES : 33 |MIPI_3P
1. LED CIRCUIT DIAGRAM: 34 | MIPI_3N
35| GND
36 | NC/ID
ZO._|mm 37 | RESET
38 NC
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NO. CONTENT DATE lw‘@\izoa IN'SCALE | UNIT mm 7 SHEET: 4 W%
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5. Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Supply voltage VCC -0.3 6.6 Vv
Supply voltage lovCC -0.3 4.5 Y% Note1
. Note2
Operating temperature TOPR -20 70 C
Storage temperature TSTR -30 80 C
6. Electrical Characteristics
Rating Uni
Item Symbol Min Typ Max t Remark
Supply voltage VCC 2.5 2.8 6.0 \%
Supply voltage IOVCC 1.65 1.8 3.6 \%
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
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PIN NO. Symbol /10 Description
1-2 GND P ground
3 NC
4 GND P ground
5 NC
6 NC
7 NC
8 NC
9-10 GND P ground
11-13 LEDA P LED anode
14 NC
15-18 LEDK P LED cathode
19-20 GND P ground
21 MIPI_2P I Negative MIPI differential data inputs
22 MIPI_2N I Negative MIPI differential data inputs
23 GND P ground
24 MIPI_1P I Negative MIPI differential data inputs
25 MIPI_1N I Negative MIPI differential data inputs
26 GND P ground
27 MIPI_CKP I Negative MIPI differential clock inputs
28 MIPI_CKN [ Negative MIPI differential clock inputs
29 GND P ground
30 MIPI_OP I Negative MIPI differential data inputs
31 MIPI_ON I Negative MIPI differential data inputs
32 GND P ground
33 MIPI_3P I Negative MIPI differential data inputs
34 MIPI_3N I Negative MIPI differential data inputs
35 GND P ground
36 NC
37 RESET I Reset signal
38 NC
39 IOVCC P Power voltage
40 VDD Power voltage
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7-3 Timing Characteristics

7.3.1. Reset timing characteristics

RESX

Internal
Status

Short than Sus

Loist

N

lormal Operation

>< Reseting

Initial Condition
(Default for H/'W Reset)

VSS=0V, IOVCC=1.65V to 3.6V, VCI=2.5V to 6.0V, Ta =-30°C to 85°C

Symbol Parameter R;’,',“‘:d MIN | TYP | MAX Note Unit

in

T *1) Reset low pulse width RESX 10 - - - us

) When reset applied during
B B B > Sleep in mode b
* o ote T o

] Bl 2) Reset complete time Whelissoat aphie

- - - 120 during S ms
uring Sleep out mode

Table: Reset input timing

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

Note 2:

which maximum time is 120ms, when Reset Starts in Sleep Out mode. The display remains the blank state in

RESX Pulse

Action

Shorter than 5us

Reset Rejected

Longer than 10us

Reset

Between 5us and 10us

Reset starts

(It depends on voltage and temperature condition. )

During the resetting period.

. the display will be blanked (The display is entering blanking sequence,

Sleep In mode) , then return to default condition for H/W reset.

Note 3: During Reset Complete Time, ID1/ID2/1D3 and VCOM value in OTP will be latched to internal register.
After a rising 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.
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7.3.3.1. High speed mode

Specification 2
Parameter Symbol Parameter Unit
MIN | TYP |MAX
High Speed Mode
DSI-CLK+H- 2 XUiinst Double Ul instantaneous 222 - 25 ns
DSI-CLK+/- Ulmsta . Ulnists Ul instantaneous Halfs 1.11 = 125 ns
DSI-Dn+/- Tas Data to clock setup time 0.15 = - Ul
DSI-Dn+/- Tan Data to clock hold time 0.15 - - Ul
DSI-CLK+/- T arcti Differential rise time for clock 150 i 0.3U1 ps
DSI-Dn+/- Tartdata Differential rise time for data 150 = 0.3U1 ps
DSI-CLK+/- Tanen Diftferential fall time for clock 150 & 0.3U1 ps
DSI-Dn+/- Tandaa Differential fall time for data 150 4 0.3U1 ps
DSI-CLK+- — = — - — . —. -

DSI-CLK-

|
Ulinsta ..I

DSICLES - - — « —  — - —  — _\/ \iﬁ_
DSI-CLK- Beior oo Jimec pmmnan i
DS o s v a4 o i £ _\/ \/
DSI-Dn- T val

DSI-CLK+/-
DSI-Dn/-

)V Reference for Differential
Clock/Data input

Full HS swirig
Voltage

Figure: AC characteristics for MIPI-DSI High speed mode
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7.3.3.2. Low power mode

Specification .
Parameter | Symbol Parameter Unit
MIN TYP| MAX
Low Power Mode
\ e Length of LP-00, LP-01, LP-10 or LP-11 o
BEEDGH: SRR periods MPU Display Module N i B =
» = Length of LP-00, LP-01, LP-10 or LP-11 -
- EAD periods Display Modulen MPU >3 . ) "
DSI- DO+~ |TTA-SURED Time-out before the MPU start driving TLPXD - 2XTLPXD ns
DSI- DiH/- | TTA-GETD Time to drive LP-00 by display module SXTLPXD - - ns
DSL- Do+~ | TTA-GOD I'ime to drive LP-00 i.;tpcantmarmmd request — AXTLPXD ) ) i
DSI- - | Ratio TLPX Ratio of 1 LPXI\;J' I'LPXD between MCU and 23 ) i
isplay module
. . I I . . .
MCU is controlling Control Change Display Module is Controlling
<> T
|
T T, il I I
DSL-D0+ Lpxs 5 LN - |.|':\.~.|: | l - T . Tiexn ;
T S PRt N ."'""‘.T..\.\.-.u.ul | U
DSI-DO0- ! ! [ S | 2
|.i ‘f ll‘ | | Ji
. i ) .
LP-11 _ LP-10_ _LP00_ LP-10, _ ‘ LP-00 ]  LP-10 LP-11 N
> - > - t { > >
* | TI-\-Rﬂ-Il'I I ¥

Figure: BTA from the MCU to the Display Module

Display Module is Controlling

S 1-D0+

DE1-10-

Tirxn

- : Control Change :

MCU is controlling

[

i
I

T

T

e =

LP-11

LP-10

LP-00 LP-10 LIP-00)

LP-10

LP-11

I
I
I
|
I
I
t
|

-Ill'-\-(iilll

Figure: BTA from the Display Module to the MCU
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7.3.3.3. Bursts
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Specification
Parameter Symbol Parameter Unit
MIN TYP[ MAX
[High Speed Data Transmission Bursts
DSI-Dn/- TLPX Length of any low-power 50 ) ) m
state period
DSI-Dn+- | THS- PREPARE | T'me © d}"{‘:‘; LP-00 lo: propace dor 40ns+4U1 - | ssnstoun |
S transmission :
i [THS-PREPARE+time to drive HS-(
DSI- Dn+/- |PREPARE+THS-| B 145ns+10U1 - -
il before the sync sequence ns
ZERO y
Time to enable Data Lane Time for Dn to
DSI- Dnt+/- | TD-TERM- EN | receiver line termination measured s = - 35ns+4U1
reach VTERM-EN ns
from when Dn crosses VIL(max)
DSI- D/~ THS-SKIp | Time-outat RX to igr_mrc transition ] ) 55ns+4 U1
period of EoT 40 I
Time to drive flipped differential
DSI- Dn+/- THS-TRAIL | state after last pavload data bit of a | max (8UI, 60ns+4U1)| - - i
HS transmission burst ;
DSI- Dn+/- THS-EXIT Time to drive LP-11 after HS burst 100 - - ns
DSI- Dn+/- TeoT (inse fhom gfort jof THE-TRAIL, . - |10sns+12u1|
period to start of LP-11 state :

DSI-Dint/-
- WVIH( min)

W resen (max )

+ VIL{max) :_:_:_i_ :_ - - = ;
N\ E A—

psi-cLx+-00000POC0CNO0COCOCAPOOPON0QRONAC

e TLrx —mld—T senceane —wl ns.zeaobld— | Hs.svic—m

LP-11

le—T o.rermen—»
LP-00

—— Tus.serne —»

Figure: High Speed Data Transmission Bursts
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Specification )
Parameter Symbol Parameter Unit
MIN TYP | MAX
Switching the clock Lane between clock Transmission and Low Power Mode
[Time that the transmitter shall continue sending
IDSI-CLK+/- [TCLK-POST HS clock after the last associated Data Lane has | 60ns+352U1 = = ns
[ransitioned to LP mode
[Time that the HS clock shall be driven prior to
|DSI-CLK+/- [ICLK-PRE any associated Data Lane beginning the transition 8 - - Ul
from LP to HS mode
Ibsi-cLk+- WCLK-PREPARE l'me to drwc LP-00 to prepare for HS clock 18 i 95 s
[ransmission
[Time to enable Clock Lane receiver line l'me for Dn
IDSI-CLK+/- |[ICLK-TERM- EN jtermination measured from when Dn crosses fo reach - 38 ns
ViLimax) VTERM-EN
: ICLK-PREPARE  [TCLK-PREPARE + time for lead HS-0 drive
S1- CLK+/- : < - - s
[Pt +TCLK-ZERO period before starting Clock e e
e ez [Time to drive HS differential state after last
Rk O ks RELR= TRl payload clock bit of a HS transmission burst 60 N - o
DSI-CLK+/- lreoT [Time from start of TCLK-TRAIL period to start of ~ ) 105ns+ i
. = LP-11 state 12U1 :
Disconnect
DSI-CLK+/- erminator
R e, e e e s e et ot Ve e T B g i T e
ViLmax) —_ T T T S T T T TN T N T T /e ey
Disgonnect
DSKDN+- T
- VIH(min) — — ]
- VIL({max) /,__,

Figure: Switching the clock Lane between clock Transmission and Low Power Mode
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8. Electro-Optical Characteristics
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Conditi

Item Symbol on Min. Typ. Max. Unit Remark
Response time Tr +Tf _ - 50 -- ms Note 1
Contrast Ratio CR 2’6 = Oy —_ 800 — — Note 2
Transmittance T% 2.87 3.19 — %

Color W x = 0.321
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 0.346
6, 80
i 6 — 80 —
Viewing B
angle 6, CR> 10 _ 80 — Deg. Note 3
6, 80
Luminance
(1, = 40mA) L - 300 — cd/m2 Note4

4.2 Measuring Condition
m Measuring surrounding: dark room
= Ambient temperature: 25+2°C
= 30min. warm-up time.

4.3 Measuring Equipment
m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity

and BM-5A for other optical characteristics.

m Measuring spot size : 20 ~ 21 mm

13
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Note (1) Definition of Viewing Angle:
Bu

12’ o’clock
O=90°

®=180°

6’ o’clock
O=270°

Note (2) Definition of Contrast Ratio(CR) :
measured at the center point of panel

Luminance with all pixels white
CR =

Luminance with all pixels black

Note(4) Backlight circuit

K2

12 LED
1F=40MA  VEF=18V-19. 2V

14
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