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1. General Description

LS0144T03-S-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 1.44 inch and the resolution is 128(RGB)*128, the panel can
display up to 262k colors.

2. Physical Features

TFT-LCD Module

Display Mode
Active matrix TFT, Transmissive type
Display Format Graphic 128(RGB) X 128 Dot-matrix
Input Data 4-line serial interface
Viewing Direction ™
(Grayscale Inversion)
Drive NV3023B
3. Mechanical Specification
Item Specification Unit
Module size (HX'VXD) 27.9 X32.64 X2.1 mm
Number of dots 128(RGB) X128 pixel
Active area (HXV) 25.49X26.5 mm




M{E (F%) ERFEERAE
Lesson Smart Dispaly Technology Co.,Ltd

SSON
4. Qutline D

L=

iImension

i 0 ¥ Z 5 [ g
Customer No.: CUSTOMER_NO.
—027.940,1— — ~—2.10£0.1
0
T |[°24 AArte T[-0.80%0.1 PIN | DESCRIPTION
# 1 TR0
4 < 128(RGBYx128 DOTS m H_HVM
ﬂ - 144/[TFT 3 SDA
M Ip) 12 Oklock 4 SCL
a8 8 RS
(@8]
i 6 |RESET
/ /CS
# AT - 7 8 | GND
I ° | NC
o 10 | vce
& - 11 | LEDK
« k 13 | GND
+s. —~013 W
-10.79+ —
MDS/VA: MDS VIEWING AREA
NOTES: 1
1.DISPLAY TYPE: Main LCD:  Transmissive,TN PN © w= oo
2, UPERATING TEMP: -10°C~60°C et
3, STORAGE TEMP + -20°C~70°C S
4. MAIN LCD DRIVER: NV3023B
NWQﬁTi@j&, 7 NO. 7 NAME 7 QTY 7 Part No. Tmémx && NOTE [ |
6. ROHS COMPLIANCE CUSTOMER APPROVE AMEND e MiE (AR) EEMBBRAR
w,méﬁ%§<DBQmﬁ%QBBﬁ Mechanical | Electrical [y CONTENT4 owps | [PRODUCT Na DRAW NO. | REV
S ARATAAL Amdls BA).Enmilt O CONTENT3 DATES | pECIvAL 1.50144T03-5-V1 BE A
9. TP #4 ¢ saaa R ™ CONTENT2 DATE? x w mmm DWN CHEN DSN  IE F
TOLERANCE OF SEGMENTS TO EDGE DF GLASS: +0.2MM ™ CONTENTL DATEL ,MMH,\E ChkD | BHA APPD A
NO. CONTENT DATE lw‘@\izg IN SCALEUNIT mm 71mmﬁ SIS
T [ 2 3 + 3 [ S [ A




=
L = SSO N Z{E (hR) BERREERLE
= Lesson Smart Dispaly Technology Co.,Ltd

5. Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Supply voltage VCC -0.3 4.8 Vv
Supply voltage lovCC -0.3 3.6 Y% Note1
. Note2
Operating temperature TOPR -10 60 C
Storage temperature TSTR -20 70 T
6. Electrical Characteristics
Rating Uni
Item Symbol Min Typ Max t Remark
Supply voltage VCC 2.4 2.75 4.8 \%
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*10vVCC — 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 NC
2 NC
3 SDA 1/0 Serial input/output data.
4 SCL I Clock signa.
5 RS I Data/command selection pin in 4-line serial interface.
6 RESET I This signal will reset the device and it must be applied to
properly initialize the chip.
7 CS I Chip selection signal.
8 GND P Ground .
9 NC
10 VCC P Power supply for analog circuit blocks
11 LEDK P Backlight LED cathode pin.
12 LEDA P Backlight LED Anode pin.
13 GND P Ground .
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7-3 Timing Characteristics

SDI
(write)

sSDO F- s
(read) - e

Figure. 10.4 4-line Serial Interface Timing Characteristics

Signal Symbol Parameter Min. Max. Unit Description
tces Chip select setup time (Write) 15 ns
cax tesh Chip select setup time (Write) 15 ns
tcss Chip select hold time (Read) B0 ns
tesh Chip select hold time (Read) 65 ns
DCX tas Address setup time 10 ns
tah Address hold time (Wnte/Read) 10 ns
sCL twe Write cycle 16 ns
(write) twrh Control pulse *H” duration T ns
twrl Control pulse *L" duration 7 ns
scL tre Read cycle 150 ns
(read) trdh Control pulse *H” duration 60 ns
trdi Control pulse “L” duration &0 ns
SDIsSDO tds Data setup time 7 ns
(write) tdt Data hold time 7 ns
SDIFSDO fracc Read access time - S0 ns
{read) tod Output disable time 15 50 ns

2.4 Reset Input Timing

Shorter than Sps
v
RESX
tRY
v
Internal Status Normal Operation X Resetting )Et (Dafaush fos AN raset)
Figure. 10.5 Reset input timings
Symbol Parameter R;':_.t:d Min. Max. Unit
trw Reset pulse width® RESX 10 - us
5
- - ms
e Reset complete time ™ (N1°;%5)
- & (Note 8, 7) ms
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2.5 Power on/off sequence

Internal DC/DC power mode IOVCC=VCCH=1.65V ~ 3.3V, VCI=VCIP=2.6V ~ 3.3V. Option1: Host
send initial setting than SLPOUT and DISP ON.

Power on sequence

[IPWON= Sms
165V ~ 3.3V
: 28V -33v
tRamp i
VClI
% IRPWIRES >= 10ms
T
HW Resel / ‘1 [
- ﬁ;:u l?:umm
TRESETL=10us
Command
Data
Power Status r m‘:

Option2: Host only send SLPOUT and DISP ON

Power on sequence

165V~ 3.3V
26V -3.3V
/. B—
SLPOUTIET)  DEF ONeE)
TRESETL-mus ]
Command
/Data 2t
mnand/
Data
e TNy . S—

Power up tRamp for

02mS 20ms
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Power Off Option1:

Power off sequence
No limit

HW Reset

iy | il

Command Command MIPIEP-11
Data S

e NG limil

e 5‘“‘“_

Back-light V
power }
Power Off Option2:
Power off sequence
No limit
e
IovCcC b
vel
i DISP OFF SLPIN
Pagunlma PTu_mm
120ms

Command Cominand MIPL:LP-11
/Data o \

o limit N limit

Power Status

Back-light

10
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8. Electro-Optical Characteristics

Item Symbol | Condition | Min. | Typ. | Max. | Unit | Remark
3:00 8, - 60 - .
s 6:00 0 = 60 - °
Viewing R CR210 Note3.2.1
Angle 9:00 Oy - 60 - ®
12:00 B¢ - 60 - =
Response Time Ton+Toff B=0=0" - - 32 ms | Note3.2.2
Contrast Ratio CR B=0=0" 400 600 - Note3.2.3
Luminance L 8=0=0" 220 240 - | cdym | with CG
W, TBD
White
W, TBD
R TBD
Reproduction | Red With C
of colo Ry Hommal TBD light
G, 0=0=0" -0.03 TBD +0.03
Green
G, TBD
B. TBD
Blue
B, TBD
Uniformity 1895 U 8=0=0" 80 - %
NTSC a5 il 2 % 9==0" 45 50 %
¢ =90 *
{ 12:00 ) 1."11 H :

= (900)

TFTLCD
MODULE *

L g =270 "
yd  (600)

Viewing angle is the angle at which the contrast ratio is greater than 10.The angles are determined

for the horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the

LCD surface.
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%
° —
100 _—-\1
90 ....................
Optical
Response
10 -
0 white

Response time is the time required for the display to transition from white to black (Rising time, Tr)

ll\nnvltwn-sr--nv-\--nlsvli\ LR RS Y

black

and from black to white (Falling time, Tf) for additional information.

Contrast Ratio (CR) is defined mathematically as:
Surface Luminance with all white pixels

Contrast Ratio=

Surface Luminance with all black pixels

Surface luminance is the center point across the LCD surface 500mm from the surface with all pixels

displaying white.

12
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