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

PRODUCT SPECIFICATION
FORILCD MODULE

Revision: 1.0

Model No: LS020T08-M-V'1
Module Type: COG+FPC+B/L

APPROVED SIGNATURE

m Approved Product Specification only
o Approved Product Specification and Samples

Prepared By hecked B Approved By




=
L = S S 0 Z{E (hR) BERREERLE
L Lesson Smart Dispaly Technology Co.,Ltd

Contents
BB
1. General DeSCriPtioN .........cooviiiiiiieie e 3
2. Physical Features.......ccoooiiiiiiii e 3
3. Mechanical Specification . ... ..., 3
4. Outline DIMENSION ........coiiiiiie e 4
5. Absolute Maximum Ratings .. ... 5
6. Electrical CharacteristiCs ................coccciiviieieiiee e, 5
7. Module Function DescCription ..........cccoouiiiiiiiiiii e 6
8. Electro-Optical Characteristics ... 10
9.Records Of Version ...........c.oooooiiiiii 12



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

1. General Description

LS020T08-M-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 2.01 inch and the resolution is 128(RGB)*160, 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 160 Dot-matrix
Input Data 8bit 8080
Viewing Direction ™
(Grayscale Inversion)
Drive JD9850
3. Mechanical Specification
Item Specification Unit
Module size (HX'VXD) 37.68 X513 X2.8 mm
Number of dots 128(RGB) X160 pixel
Active area (HXV) 31.87X39.84 mm




2 4 5 [ 6

iImension

M{E (F%) ERFEERAE

Lesson Smart Dispaly Technology Co.,Ltd

Customer No.: CUSTOMER_NO. :

=Tr< A
SiHE B L

IR

NE

L

M E

SSON
4. Qutline D

L=

BL 37.6840.10 ————LCM 282010 No:| PIN NAME ||
LCD&CF 34.67:0. 1.51 1 BL 2.6£0.10 »_ m—n\ﬂ
oL 34.17 {—176 Lco 2 BL A
Anstere 20 ~|tyoross g FREHE 0 7 0. 4 g FRORE B 20, 4 3 6D
1 i 1 4 | b8y B
i
QW HJ20013N-A m HJ20013N-A 5
H 6 E
e 7 cs
: e A A |
R B B A 0. 6nn 8 | RsB
3 s 2 [ 2
Eog s s 9 RS
10 WRB
|| 1 RDB c
12 DB7
i i 1 | PR
5 240,15 —} M 2:0.15 —H— 14 DB5
I hi g
i u _ 3 L 15 \mi
. 16 DB3
2.03 —~ 23£0.05(P=1.0"23) —~
7.26:0.5 26.08£0.15 ————= 17 DB2
18 DBI
D
19 DBO
e
FPC = Z 20| o
1D (GND)
e FPCRETFHiTE [
E\ A 2 Ne B
iz 23 e
LEDA © T B u|
. ATP R IT A TP 34K0. 45mm? _A\
. RBREESUTHIBCAD 1:1 Hi? _ LA
e " 55¢:3 LED £
BB 2 A 2.873. 2V/60mA
TN/QQVGA (T=0. 4MM)
7 NO. 7 NAME 7 QTY 7 Part No. Tm_/:mz && NOTE
0. 15 Ft45° RS . N — [ |
CUSTOMER APPROVE AMEND i AE (AR EEREBRAR
i i CONTEN' E PRODUCT NO. DRAW NO. REV
Mechanical Electrical X0y CONTENT4 DATEA | o coance: ¢
™ CONTENT3 DATE3 | DECIMAL LS020T08-M-V1 K5 A
X0n CONTENT2 DATE2 | **20  Town  CHEN DSN  CHEN F
Xx .20
oL CONTENT1 DATEL  |_~ 4 qiae |CHKD  CHEN APPD  LUO
NO. CONTENT DATE lw‘ @\704 IN'SCALE | UNIT mm TImmﬂ )
1 2 3 T 4 [ 5 [ 6




=
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 3.6 Vv
Supply voltage lovCC -0.3 3.3 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 2.6 - 3.6 \%
Supply voltage IOVCC 1.65 - 3.3 \%
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
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7-2. Pin Description
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PIN NO. Symbol /10 Description
1 BL_K P Power for LED backlight cathode
2 BL A P Power for LED backlight anode
3 GND P Ground
4 VDD P power supply
5 IOVCC P power supply
6 TE (0] Tearing effect output pin to synchronize MPU to frame writing.
If not used, open this pin.
7 CS I Chip select input pin.
Low enable. High disable.
8 RETB I This signal will reset the device and must be applied to
properly initialize the chip.
9 RS I -Data/command selection pin in parallel interface.
When DCX="1", data is selected.
When DCX='0', command is selected.
10 WR I Write enable in MCU parallel interface.
11 RD I Read enable in 6800/8080 MCU parallel interface.
12 D7 I parallel interface data bus.
13 D6 I parallel interface data bus.
14 D5 | parallel interface data bus.
15 D4 | parallel interface data bus.
16 D3 | parallel interface data bus.
17 D2 | parallel interface data bus.
18 D1 | parallel interface data bus.
19 DO | parallel interface data bus.
20 GND P Ground
21 ID(GND) P Ground
22 NC
23 NC
24 NC
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7-3 Timing Characteristics

10.3.1.

WRX_SCL

8080 Series Parallel 18/16/9/8-bit Interface Characteristics
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Figure. 10.1 8080 Series Parallel interface Timing Characteristics
(T,=25°C, IOVCC=1.8V, VCIP=2.8V, VCI=2.8Y)

Signal Symbaol Parameter Min. Max. | Unit Description
. tast Address setup fime 0 - ns
taht Address hold time (write/read) 10 - ns
tchw CSX “H” Pulse Width 0 ns
tes Chip select setup time (write) 15 ns
csx tfrcs Chip select setup time (read 1D} 45 ns
trcsfm | Chip Select setup time (read FM) 355 ns
tesf Chip select wait time {write/read) 10 ns
tesh Chip select haold time 10 ns
twe Wite cycle 66 ns
WRX tarh Control pulse “H” duration 15 ns
tarl Control pulse “L” duration 15 ns
tre Read cycle (ID) 160 ns
RDX{ID) trdh Control pulse “H” duration (D) a0 ns
trdl Control pulse “L” duration (1D} 45 ns
frefm | Read cycle (FM) 450 ns
RDX(FM) | trdhfm | Control pulse “H” duration (FM) 90 ns
frdifm | Control pulse “L” duration { FM) 355 ns
Tdst Data setup time 10 ns
tdht Data hald time 10 ns
D[17:0] trat Read access time (ID) 40 ns
tratfim | Read access time (FM) 340 ns
todh Output disable time 20 a0 ns
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10.3.5. Reset Input Timing

Shorter than 5ps

i
trRT

4 -

; ; Inifial Conditio
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Figure. 10.6 Reset input timings

Symbol Parameter Rel_atad Min. Max. Unit
pins
trw Reset pulse width® RESX 10 . us
5
- - ms
ks Reset complete time® (N;}IZ% 5)
i i _(Note 6. 7) Ee

Note: (1  The reset complete time also required time for loading 1D bytes from OTP to registers. This loading is done
every time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.
(2) 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 5 ps Reset Rejected
Longer than 10 ps Reset
Between 5 ys and 10 ys | Reset Start

(3) 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 returns to Default condition for HW reset.

(4) Spike Rejection also applies during a valid reset pulse as shown below:

10us

e

Reset is accepted

10ps

e P P P P

—M Less than 20ns width positive spike will be rejected.

(5) When Reset is applied during Sleep In Mode.

(6) When Reset is applied during Sleep Out Mode.

(7) 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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8. Electro-Optical Characteristics

Item Symbol Coc';'r?iti Min. | Typ. Max. Unit Remark
Response time Tr +Tf - 30 40 ms Note 1
Contrast Ratio CR ?’é =% 200 400 — | — | Note2
Transmittance T% 5.1 6.1 - %

Color W x = 0.304 | -
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 0.340
6, 45
i 0 25
Viewing B
angle 6, CR> 10 _ 45 — Deg. Note 3
6, 45
Luminance /
(1, = 60m4) L 300 350 - cd/m2 Note4
Y VPPV AL WGLLLULIULL UL,
Tr T
? white
100
90 Sessssspmsnsspasendss (__ ______________________________ 3_. ____________
Optical / \
Response
TO fvererreserrrnenes B e e e e e e i s i [ e
of] —— N
black black
FIG. 3 The definition of viewing angle
=0
Up z
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®=180 X p=0
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©=270

(6:00)
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Note(4) Backlight circuit
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