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1. Basic Specifications

Screen Size(Diagonal) :
Color Depth:
Number of dots :
Active Area :

Dot Pitch :

Display Technology :
Display Mode :

Pixel Configuration :
Viewing Direction :
Backlight Type:
Outline Dimension :

Operating Temperature :
Storage Temperature :

Note:

2.8

65k colors

240 (RGB) x 320

43.2x57.6 mm

0.18x0.18 mm

a-Si TFT active matrix
Transmissive with Normally black
RGB Stripe

Full View

LEDs

48.4 x 69.2 x 2.5 mm (exclude FPC)
(see dwg for details)

-20 ~ +70°C (No Condensation)

-30 ~ +80°C (No Condensation)

1. Color tone may slightly change by temperature and driving condition.

1.1 Block Diagram

LEDA —

LEDK1, LEDK2, LEDK3, LEDK4

Backlight Circuit

240(RGB) x 320 pixels
TFT Panel

DBO~DB15  me———

VCC, IOVCC, GND

IMO,IM123
SCL,SDA,SDO

TFT Driver
ST7789VI or equivalent

FMARK, /RESET, /RD, /WR, D/C, /CS  ——
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1.2 Terminal Functions
Pin | Pin /o Descriptions
No. | Name 80-16bit |  80-8bit | 4-SPI
1 LEDA P | LED Anode
2 LEDK1 LED Cathode1
3 LEDK2 P LED Cathode2
4 LEDK3 LED Cathode3
5 LEDK4 LED Cathode4
6 GND P | Power Ground
7 VCC P | Analog and Logic power supply
8 IOVCC P | Interface power supply
9 IM123
IM123 | IMO | MPU Interface Mode | Data pin
0 0 80-8bit parallel I/F |DB[7:0]
10 IMO 0 1 | 80-16bit parallel I/F | DB[15:0]
. . . SDA:In
1 0 | 4-line 8bit serial I/F 1I SDO: out
11 /RESET | | Reset signal: active Low
Chip Select
12 /CS | | /CS=L, enable access to the LCD interface
/CS=H, disable access to the LCD interface
D/C(SCL) Register Select
13 | | D/C = H, Transferring the Display Data
D/C =L, Transferring the Control Data
Display data/command
/WR=L->H, /RD=H; . . . .
14| /IWR(DIC) ! Data or Instruction latch into the LCD module :selechon pin in 4-line serial
interface.
15 RD | /WR=H,/ RD=L; Please fix this pin at VCC or
Data or Status read form the LCD module | GND
16 N The data is latched on the
SDA | | Please fix this pin at VCC or GND level. rising edge of the SCL signal.
SPI interface output pin.
17 SDO O | ould leave open The data is output on the
rising edge of the SCL signal.
18 DBO DBO
19 DB1 DB1
20 DB2 DB2
21 DB3 DB3
22 DB4 DB4 e
53 DB5 I/0 Data Bus DB5 glﬁ%sltz:‘/lélthls pin at VCC or
24 DB6 DB6 '
25 DB7 DB7
2_6 D},38 Connect
33 | DBI5 GND
34 FMARK O | Frame mark Output signal(could leave open)
35 GND P | Power Ground
36 NC/VPP
37 NC(YU)
38 NC(XR) - | No connect
39 NC(YD)
40 NC(XL)
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2. Absolute Maximum Ratings
Items Symbol Min. Max. Unit | Condition
Supply Voltage VCC -0.3 +4.6 V | GND =0V
Logic Voltage IOVCC -0.3 +4.6 V | GND =0V
Operating Temperature Top -20 +70 °C | No Condensation
Storage Temperature Tst -30 +80 °C | No Condensation

Cautions:

Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional oper-
ation of this device at other conditions beyond those listed in the specification is not implied and prolonged exposure to
extreme conditions may affect device reliability.

3. Electrical Characteristics

3.1 DC Characteristics
VCC=3.3V, GND=0V, Top=25°C

Items Symbol MIN. TYP. MAX. Unit | Application Pin
Logic Supply Voltage | IOVCC 3.2 3.3 3.6 V VCC,IOVCC
: 0.7 SDA,/RD,/WR,
Input High Voltage Vin lovCC J lovCC V' |breiics,scL,
IM123,IMO,
Input Low Voltage Vi - - 1.0 \Y/ /RESET,
DB0~DB15
. 0.8
Output High Voltage VoH IOVCC - IOVCC Vv DBO~DB15,
0.2 SDO,FMARK,
Output Low Voltage VoL GND - IOVCC Vv
Operating Current Ivee - 8.6 21.5 mA VCC
3.2 LED Backlight Circuit Characteristics
Top=25°C
Items Symbol MIN. TYP. MAX. Unit | Remark
Forward Voltage Vr 2.8 3.0 3.2 V | Foreach LED
Forward Current i - 20 - mA | Foreach LED
Operating Life Time - - 30,000 - Hrs | For each LED

Note1:LED CIRCUIT DIAGRAM

LEDK1

LEDA LEDK2

=

o

LEDK3

LEDK4

No. of LEDs = 4pcs

Note 2:LED: VF =3.0V, IF =20mA(TYP)
Note 3:IF is defined for one LED.
Optical performance should be evaluated at Ta=25°C only.
If LED is driven by high current, high ambient temperature & humidity condition.

The life time of LED will be reduced. Operating life means brightness goes down to 50%
initial brightness.

Typical operating life time is estimated data.

Note 4:Under LCM operating, the stable forward current should be inputted. And forward voltage is
for reference only.
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3.3 AC Characteristics

8080 Mode System Bus Timing

Tenw I l< Tenw
cS | b - P j Tosgy |
= S <
| Tes o Tesn ! [ Tear
| 1 l ] I —_
DIC WX | I K [
M I 1 [
T | | | HT—’I (I
AST - Twe | | AHT | .’_] |
WR : :A'\ng T ;;Z:: Town =;_\_i
I — I | |
: : | [ Tost ; Il Tour | |
DB[15:0] 1 V.H;Z:: i | :gz
Write I l Vio | I
: :___ Tres/Tresem »l h@ :
| ! | | ! |
:.‘-ﬂ,.: :_1 Trc/TrReFm : : : ;:
/RD Vin = Tro/TroLEm 7|Zi§ Trow/ TROUFM _’_| |
[ '
Trat/TraTFM :4—>l k%
DB[15:0] Vit |
read Vi
VCC=3.3V, GND=0V, Top=25°C
Signal Syr:lbo Parameter Min Specl\.nax Unit Description
D/C TasT Address setup time 5 - ns i
TanT Address hole time(Write/Read) 13 -
Tchw Chip select “H” pulse width 5 -
Tcs Chip select setup time(Write) 20 -
S Tres Chip select setup time(Read ID) 60 - ns i
Trcsem | Chip select setup time(Read FM) 460
Tecse Chip select wait time(Write/Read) 13
TecsH Chip select hold time 13
Twc | Write cycle 86 -
/WR Twrn | Control pulse “H” duration 20 - ns -
TwrL | Control pulse “L” duration 20 -
Topst | Data setup time 13 - For maximum
Tonr | Data hold time 13 - CL=30pF
DB[15:0] Trar | Read access time(ID) - 52 ns Eir_?",]:'mum
TratFm | Read access time(FM) - 442 =op
Topon | Ouput disable time 14 104
Tre Read cycle(ID) 208
/RD(ID) Tron | Control pulse “H” duration(ID) 120 When read ID data
TroL | Control pulse “H” duration(ID) 60 ns
Trcrm | Read cycle(FM) 585 Wh qf
/RD(FM) | Tronrm | Control pulse “H” duration(FM) 120 . en read from
: rame memory
TroLrm | Control pulse “H” duration(FM) 460
Note:

*1. Input signal rise/fall time should be less than 15ns .
*2. All timing is using 20% and 80% of VDD as the reference.
*3. Please refer to ST7789VI datasheet for details
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4 line SPI Timing

ICS
TscvewTseyer 2 i T i "’J
| Tt w/Te P Tsoo
SCL : : i ¢ SLW hl.lll :
| Tsi/Tsur | :
e |
P Tsos | ¢ Tson |
Vi . R :
soa X S
Vi ; | 7!4
/ : Toeg | Tocy
DiC ™ *
7=r£ Tace 4 Ton ¢
- r
3 Vi 5‘(
DOUT d ;
)'ﬁ “r'li:.%
vce=3.3,6ND=0v,ToP=25°C
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Teen Chip select hold time (write) 15 ns
ICS Teas Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tenw Chip select "H" pulse width 40 ns
Tacvew Serial clock cycle (Write) 16 ns
: -write command & data
Tamw SCL *H” pulse width (Write) 7 ns
ram
Tsuw SCL “L" pulse width (Write) T ns
SCL
Tacycr Serial clock cycle (Read) 150 ns
- -read command & data
Tshr SCL “H" pulse width (Read) 60 ns
ram
Tar SCL “L" pulse width (Read) 60 ns
_ Tocs D/CX setup time 10 ns
D/C
Toch D/CX hold time 10 ns
SDA Taos Data setup time T ns
(DIN) Teon Data hold time 7 ns
i Tacc Access time 10 50 ns | For maximum CL=30pF
Ton Cutput disable time 15 50 ns For minimum CL=8pF

Note : The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are
specified as 30% and 70% of VDDI for Input signals.
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3.4 Reset Timing

Shorter than 5ups RW
L
/RES |

Display Status MNormal aperation X Resetting Initial condition

[Default for H/W reset]

tRT

VCC=3.3V, GND=0V, Top=25°C

Item Symbol MIN. TYP. MAX. Unit

Reset LOW pulse width trw 10 - - us

Reset time TrT - - 170 ms
URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-Manual-Rev0.2.doc
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4. Functions

4.1 Display Commands

Imsmuction | DWCK | WRX |RDX | D17-3 oy D 5 O 03 02 iyl D Hexl Furction
HIoP o 1 i - 0 o 0 a D a a i} 00N | Mooperaion
SNRESET o 1 i - D o 0 a 0 a a 1 {01h) | Software reset
o 1 i - [ o 1 a 0 i a i} i0dh) | Read display IO
1 s B . - - s - - - - - DTy read
RDOID 1 1 t - D7 D16 115 014 1013 D2 1011 D0 101 read
1 1 t - D27 1026 102E D24 1023 D2 D21 [ B 102 r2ad
1 1 | - Da7 D36 103S D34 1033 D3z 1031 D30 103 read
Fzad dspiay
o 1 - D o 0 a a a 1 oen)
LS
i i t - - - - - Cwumry read
ROCET 1 1 t - BSTON W WX LT ML RGE MH T4 -
1 1 t - 5T23 IFRF2 | IFFF1 | IFPFD | DKM | PTLOM | SLOUT | MORON -
1 1 t - STiS STid |INWOM| STi2 ST | DISON | TEON | GCS2 -
i 1 t - LE iy GCE0 | TEM 574 213 - ] 5T =T -
Rzad dspiay
o 1 i - D o O a i a 1 i} AN
DOET
RODFEM
1 1|t - - - - - - - - - DRIy read
1 1 t - BETON | IDMOM | PTLON | SLPOUT | NORON | DISON a W]
o 1 i - 0 o .+ a i a i i (0Bh) | Feead clsplay
LK
1 ol |- - - - - - - - - - DTy read
MADCTL
i i t - MY WX W ML RGE WH a i} -
Fzad dspiay
o 1 i - D o [k a 1 1 a i {3Ch]}
RO Dl
COLMOD 1 1 t - - - - - - - - - Coumrmy read
1 1 t - D DE (B} O I B P | D -
Fzad dspiay
o 1 i - D o 0 a 1 1 a 1 {J0h}
mage
RDDIM
1 i 1 - - - - - - - - - Doy read
1 1 t - WESOH o INCM a I i =1 ol -
Fead dsplay
o 1 i - 0 o F a 1 1 1 W] (OEN])
ROCEM signal
1 i [k - - - - - - - - - DTy read
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Instuction | DVCX | WRX |RDX | Di7-8 o7 D& 05 =1 (W] 02 ()| Dl Hex Furcton
i i t - TEOH TEM .+ a 0 a a o -
Feead dsplay
o 1 i - 0 o F a 1 1 1 1 {DFN) | sef-dagnosic
ROOSDR TesUlt
i i t - - - - - - - - - Dumnmy read
i 1 t - o7 D& 1 a o a a o -
SLPIMN o 1 i - D o 0 1 0 a a o {100 Sespin
SLPCUT o 1 1 - I o 0 1 0 a a 1 (1R} Sleap o
PTLOH o 1 i - 0 o . i 1 a 1 o 1120 | Partial mode on
Parial o
NOROM o 1 i - 0 o .+ i 0 a i i {13n)
[Mormal)
Cespizy Inversion
INVOFF o 1 1 - D o 1 a 0 a a o 20
oft
Cisplay Imversion
MO o 1 i - 0 o i a 0 a a i 121h)
on
o 1 1 - 0 o ] a -k a a 1 {260 Cespiay Inversion
GANSET
1 1 1 - I o 0 a 53 02 =CH E an
DISPOFF o 1 i - 0 o i a i a a o |35 Cisplay of
DiSPON o 1 1 - 0 o i a i a a 1 124 Cisplay on
Colurmn address
o 1 - D o a a 1 o [2AM)
52l
1 1 - X515 514 | X513 | X512 G X=10 X513 X558 X adoress st
CASET
i 1 i X57 X6 55 X54 53 xX52 X5 X=0 I=XS=K
i 1 i XE1S XEid | XEf2 | XE12 ¥E1l | XE10 | XE3 ¥EE ¥ addness start
1 ] 1 XET ¥EE EES B4 KE3 ¥EZ XEl ¥ED SSXEZK
o 1 i - 0 o 1 a 1 a 1 1 (28h] | Row address set
1 1 1 - Y515 Yold | Y513 | Y512 Yo 11 Y10 ¥59 = Y addness st
RASET i 1 i Y57 Y36 Y55 Y54 Y53 Y2 Y51 Y Q=Y52Y
1 1 i YE15 YEid | YEI3 | YE12 YE1l | YEI0 | ¥E3 YEE ¥ address start
1 1 1 YE7 YEE YES =] YE3 YE2 YE1 YED SSYEZY
o| 5|4 - [ o | a i 1 a O |i2ch)| Memony wite
1 1 1 |DA[ITE]| CA[E DifE | D5 | Dd[g Di@] | DI | Od[1] | DIm
FRAMNR
1 1 1 |DgimE]( Doff] | OefE | OofS] | OCofd] | OCofd] | Coed2) | Degt) | D Wirtte data
1 | 1|1 |og7E| o | OnE | orgs) | o | Deg | Doz | Ongn | Do
RAMRD o 1 - 0 o i a i 1 1 o (2EN) | Memony nead
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ImsTuction | DVCK | WRX |RDX | D17-3 o7 D& -1 O 03 0z o i 1] Hex Furcdon
1 s B - - ; - - - > : DTy read
1 i t |DfiTE]| D[ DifE | DigE | DA[E i@ | DI | O[] | DA
1| 1|t |oogmE| Do) | O | O] | O] | O | Do | Or) | O Read dats
1| 1| 1 |oogr7E]| o7 | OafE | Oegs] | Ongq) | Ongs] | Oog | Onp1) | Do
Paiial sartend
o 1 1 0 W] 1 1 D a a W] 30N
address set
1 1 1 - PSL1S | PSLI4 | PSLA3| PSL1Z | PSLIT | PSLI0 | PSS | PSLE Sara stan
address; (0,
FTLAR 1 1 1 - PoLY PSLE PSLE PSLA PSLE P2 | PEL PELO
1.2, P}
1 1 i - PELIS | PEL14 | PEL13| PEL1Z | PEL11 | PEL1D | PELS | PELS Faria end
adadness (0, 1,2,
1 1 1 - PELY PELE PELS: PEL PELZ | PEL2 | PELY PELD
3., F}
Wiertical scroiling
o 1 1 0 i} 1 0 a i 1 5l
definition
1 1 i - TFAIS | TRAT4 | TRATZ | TFAIZ | TFATI | TRFAID | TRAS | TRAS
1 1 1 - TFrAT TFAG TFAS TFAL TFAZ | TRAZ | TFA1 TFAD
WSCRDEF
i 1 i - VESAIS | WEAL4 | VSA13 | VBAIZ | WBAT | WSAID | VIAD | WGAB
1 1 1 - WSAT WEABE | VEAS | VEAd VEAZ | VBAZ | WIAT | VEAD
1 1 1 - EFA1S | BFAI4 | BFANS | BRA1Z | BRATT | BFAID | BFAS | BFAS
1 T i - BFAT BFAG SFAS BFAd BFAZ | BFAZ | BFAI BFAD
Tearing effect
TEOFF o 1 i 0 O i i o i a i} e L]
Ine ot
Tearing affect
TEON o ] 1 [ W] 1 1 0 1 a 1 {350
Ine an
1 1 1 - - - - - - TEM
Memory a3
o 1 0 i} 1 0 1 1 o] {358
MADCTL Ao corrol
1 1 Ky W ] AL RGE a a i} -
iertheal scroiling
o 1 1 - D i} 1 1 | 1 1 1 13
s address
WECREADD
1 1 1 - WSS | WS4 | VEP13 | VEP12 | VBRI | WEPED | WSP9 | WERE
i 1 i - WIRT | WSPE | WEPS | WSP4 | WSP3 | WSPZ | VEPi 'SP
IDMOFF o 1 1 - 0 i} 1 1 1 a a i} (350 | 1de mode o
IDRACHN o 1 i - 0 i} 1 1 1 a a 1 1350 | lde mode on
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ImsTuction | DVCK | WRX |RDX| D178 oy D& (¥ 5] O WE] 02 o D Hew Furetion
Irfzrtace phasl
v} 1 - | o i 1 i a i o (AAh]
COLMOD format
i 1 i - 0 D& o5 (%1 0 D2 o 0 Iriarface format
Memory wiite
i} 1 i - D o i i i 1 a o {3CH)
COMTruE
RAMNRC | 1 r | 1 |oipiFsE| ooE | o | o\ | o | oEl | DiE | oA | Do
1| 1|1 |oqmE| o] | Dge | DS | Onge | OqF | Ow | D) | Oy Wit datz
1| 1|t |ogmE| On7] | Do | Dogs) | Onig | Do) | Do | Onf1] | Onfoy
Memony raad
W] 1 i - D o 1 1 i 1 1 o {(3ER])
confinue
i 1 { - - - - - - - - - Durrimy Fiead
RAMRDC
1 1 | + |oapivs)| Do | oifE | DE | o[ | DiE] | D@ | D[] | DI
1 1 t |CofiTE]( DCoff] | Deff] | OnfS) | Cofd] | O3] | Ood2) | Ceft) | O
1 1 f |DaiTE]( Dafr] | DnfS | DniS] | Onfd] | DnfE] | DnfE | Do[1] | Dol
v} 1 - 0 1 o a I i a o {44 | Set tear scaniing
TESCAN i | i - M5 M4 M3 Ni2 M1 Ni0 il NE
1 1 - NT ME M5 M M3 M2 M Lk
i} 1 i - 0 1 o a 0 1 a i 4sh)| Gatscanine
1 1 t - - - - - - - - - Durmmy Fead
ROTESCAN
1 i - - - - - - - Na HE
1 1 T - N7 ME NS R N3 N2 M1 WL
o | 1 - 0 1 o 1 0 0 0 150 e dispray
WRDISEW
1 T 1 - DEvT DEvE | DBVS | DEW4 DEv3 | DBvz | DBV1 | DEVD baghinees
Fiaad dsplay
v} 1 i - 0 i o i 0 a i o {52
brighiness vales
ROOISE
1 i K - - - - - - - - - DumTy read
1 1 T - DiET DEvE | DEvS | DBEW4 Oev3 | DBvz | DBV | DEVD
Wime CTRL
o 1 1 - D 1 o 1 0 a 1 1 (=)
WRCTRLD dlepiay
1 | - D o BCTRL a DD BL a o
Read CTRL
o | 1 - D 1 0 1 ' 1 a o (i)
ROCTRLD value oEiplay
1 1 1 - - - - - - - - - Dy read
i i t - 0 1] BCTRL a oo BL a o
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FnstTuciion

DCx

WRR

D173

Funcion

VWIRICACE

[=]

=y )

WTe corent
adaptive
orighiness
control and Color

enhancamnst

CED

=]

[=]

Fead coment

CIECTRL

[=]

=]

WRCASCME

Wile CABC
(il tai T o]

brighimess

ChET

CMES

CWEZ

L= 2154

WD

[=]

Read CABC
minimmem

brightness

Crurmmy read

ChIDS

CMES

CWEZ

Wbt

WD

ROASCSON

Fiead Automatic
Brightness
Coneol
St Dlagnostic

Fasart

Cwsmrmy resd

ROIDE

DR

Fead 101

CrumnTy read

FRead parameter

FRead 102

Daurmny read

Fead parameier

ROID3

Read I03

Instruction

D17-8

D7

D6

D5

D4

D3

D2

D1

Do

Function

Dummy read

ID37

ID36

ID35

D34

D33

D32

1D31

ID30

Read parameter

Notes:

1. There will be no abnormal visible effects on the display when S/W or H/W Reset are applied.
2. Please refer to ST7789VI datasheet for details.

4.2 Power off the LCD Module
It recommends that enter Sleep Mode before power off the LCD module.

4.3 Refreshing The LCD Module

It recommends that the operating modes and display contents be refreshed periodically to prevent
the effect of unexpected noise.
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5. Optical Characteristics
VCC=3.3V, GND=0V, Top=25°C

Item Symbol | Condition Min Typ Max Unit Remark
oT 70 80 -
View Angles 6B CR=10 70 80 ) Degree |Note2,3
oL 70 80 -
OR 70 80 -
Contrast Ratio CR 6=0° 600 800 - Note 3
TonN
Response Time 25C - 25 35 ms Note 4
ToFF
X 0.287
White 0.237 0.337
y 0.265 0.315 0.365
Red X 0.586 0.636 0.686
- Backlight is
Chromaticity y 0286 | 0336 | 0.386 Note 1,5
X on 0.285 | 0.335 | 0.385
Green
y 0.564 0.614 0.664
X 0.099 0.149 0.199
Blue
y 0.021 0.071 0.121
Uniformity u 75 80 - % Note 6
NTSC S ©=0° 65 70 - % Note 5
Luminance L ®=0° 230 280 - cd/m*  |Note 7
1.ILepa= 80mA, and the ambient temperature is 25°C.
2. The test systems refer to Note 1 and Note 2.
URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-Manual-Rev0.2.doc
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Note 1: Definition of optical measurement system. Note 2: Definition of viewing angle range and measurement system.
The optical characteristics should be measured in dark room. The definition of viewing angle:
After 5 Minutes operation, the optical Refer to the graph below marked by 6 and @
properties are measured at the center point of the LCD screen. " i ®=00"
All input terminals LCD panel must B:‘;]":;_ ine | 12 o'clack direction
be ground when measuring the center area of the panel. !
& | i
~ ér
Measuring surroundings: Dark room ; // . = SN, B ’
_J". i IE P ; )'.
Measuring temperature: Ta=25C. s | e "
b= 03 ; Kb A =)
1 ! Active Area - e
[ i S
[T
" pa270 '
6 o'clock direction
Note 3: Definition of contrast ratio Note 4: Definition of Response time
The definition of contrast ratio (Test LCM using SR-3A (1°)): Definition of Response time.
Contrast _ _Luminance When LCD is at "White” state The response time is defined as the LCD optical switching time
Ratio(CR) Luminance When LCD is at “Black” state interval between “White” state and
(Contrast Ratio is measured in optimum common electrode “Black” state. Rise time (Ton) is the time between photo detector
voltage) output intensity changed from 90%

to 10%. And fall time (Torr ) is the time between photo detector
output intensity changed from 10%

to 90%.
(&".lhite [TFT OFF) Black (TFT M) White (TFT opf]()
B 4 100%
R e e S
g3 i
iz :
52 |1 —————AAg—— e i
g B i
Note 5: Definition of color chromaticity (CIE1931) Note 6: Definition of Luminance Uniformity
Definition of Color of CIE1931 Coordinate and NTSC Ratio. Active area is divided into 9 measuring areas (Refer Fig. 2). Every
measuring point is placed at the
Color gamut: center of each measuring area.
S= Area of RGB triangle X100% Luminance Uniformity (U) = Lmin/ Lmax
~  Area of NTSC triangle ° L--meee- Active area length W----- Active area width
Lmax: The measured Maximum luminance of all measurement
position.
Lmin: The measured Minimum luminance of all measurement
position.
w
We Wi w3
g
&D © ®
3
- @) ® ®
3
& ©)

Note 7: Definition of Luminance:
Measured the luminance of white state at center point

URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-Manual-Rev0.2.doc
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6. Precautions for Use of LCD Modules

6.1 Handling Precautions

6.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc

6.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or clothes, promptly
wash it off using soap and water.

6.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

6.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

6.1.5 If the display surface is contaMinated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the
following:

— Ketone

— Water

— Aromatic solvents

6.1.6 Do not attempt to disassemble the LCD Module.

6.1.7 If the logic circuit power is off, do not apply the input signals.

6.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

6.1.8.1 Be sure to ground the body when handling the LCD Modules.

6.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

6.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

6.1.8.4 The LCD Module is coated with a film to protect the display surface. Be care when peeling
off this protective film since static electricity may be generated.

6.2 Storage precautions

6.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

6.2.2 The LCD modules should be stored under the storage temperature range. If the LCD modules
will be stored for a long time, the recommend condition is:

Temperature : 0°C~40°CRelatively humidity:<80%

6.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

6.3 Transportation Precautions

6.3.1 The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.

URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-Manual-Rev0.2.doc
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