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1. General Specifications

Screen Size(Diagonal) : 2.8”
Active Area : 57.6x43.2 (mm)
Number of dots : 320 x 240 (RGB)
Pixel Pitch: 0.18x0.18(mm)
Color Depth: 65k colors
Display Technology : a-Si TFT active matrix
Display Mode : Transmissive with Normally black
Display Interface : MCU 8bit/SPI
Viewing Direction : Full View
Touch Panel : -
Surface Treatment : HC
Touch Interface: -
Operating Temperature : -20 ~ +70°C
Storage Temperature : -30 ~ +80°C

Note:

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

1.1 Block Diagram

BLEN™ 1| Backlight Circuit
320x 240(RGB) pixels
TFT Panel
\/SS
\V/plp] S —— .
TFT Driver
DOSDAY DUSDOWD7 = ST7789VI or equivalent
FMARK. /RES. /RD. /WR, D/C(SCL). /CS m——
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1.2 Terminal Functions

zi: Pin No. Pin o Descriptions
(K1) (K2) Name 80-8bit(default) 4-SPI
1 1 VsS

> 5 VSS P Negative power supply,0V.

Backlight enable
3 3 BLEN I BLEN = H: turn off Backlight.
BLEN = L: turn on Backlight. *1

4 4 VDD P Positive power suppl
5 5 VDD P PRY.
RD | Read enable input, active Please fix this pin at
low. IOVDD
. . : Display data/command
7 7 | mR@rcy| 1 | Nriteenableinput,active | co0ion pin in 4-line

low. L
serial interface.

Register Select

D/C=H, Transferring the
8 8 D/C(SCL) I Display Data.

D/C =L, Transferring the
Control Data.

This pin is used to be
serial interface clock.

Chip Select
9 9 /CS | /CS=L, enable access to the LCD module.
/CS=H, disable access to the LCD module.

The data is latched on
10 10 DO(SDA) I/0 the rising edge of the
SCL signal.

SPI interface output pin.
Data Input. The data is output on
the rising edge of the
SCL signal.

11 11 D1(SDO) | /0

Please fix this pin at

17 17 D7 -~ IOVDD or GND level.
Reset signal
18 18 /RES | /RES =L, Initialization is executed.
/RES = H, Normal running.
19 19 FMARK 0] Displaying Timing Frame Signal.
20~28 20~30 NC - -
*1 :The PWM frequency is between 2k Hz and 10kHz.
Mode Install No install
80-8bit (default) |R8,R13( O0R,0603,5%) R10,R11,R12

R12(0R,0603,5%)

4-SPl R10,R11(100R,0603,5%)

R8,R13
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2. Absolute Maximum Ratings

VDD =5V, VSS=0V, Top=25°C

Items Symbol Min. Max. Unit | Condition
Supply Voltage VDD -0.3 +5.5 V | VSS=0V

Input Voltage Vin -0.3 +4.6 V | VSS=0V
Operating Temperature Tor -20 +70 °C | No Condensation
Storage Temperature Tsr -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 Characteristi

CSs

VDD =5V, VSS=0V, Top=25°C

Items Symbo MIN. TYP. MAX. Unit | Condition /
| Application Pin
Operating Voltage VDD 4.8 5.0 5.2 V_ | VDD
IOVDD 3.2 3.3 34 V | lovDD
Input High Voltage Vin 0.7* 1I0vDD - IOVDD \Y /RES,DO(SDA),D1~D7,
Input Low Voltage Vi 0 - 0.3*IO0vDD | V |/CS,/RD,/WR,BLEN,
D/C(SCL)
Output High Voltage Vor 0.8* IOVDD - IOVDD V_ | D0~D7, SDO,FMARK
Output Low Voltage VoL 0 - 0.2* IOVDD V
: Ioo - 80 - mA | Backlight are ON
Operating Current loo - 10 - mA | Backlight are OFF
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3.2 AC Characteristics
8080 Mode System Bus Timing

Tenw 1 l< Tenw
ics IS L j Tosgy |
e =  a— | [N |
| Tes | | Tesn ! [N | Tose
| ] 1 ] | 1
D/C Vi | I :Z (o1
ML | | | 1
f—————>
[ I 1< >
/WR Lo '_\_V'“;—HV Twr 77;—,_”%'4 Y i
o — I | |
! | | 1 Tost | | ToHT | I,
| | 1 | 1 1
. VA
oet7 0 = e
write | ; M | :
| le Tres/TresFm ol l‘%’l |
| ! | | ! |
| Tast | L Trce/TrcEm : : ! __I
| |
/RD Vin 1) Tro/TroLem j Tron/ TROHFM | |
(| ' I
| ] '
Trat/TrATFM :<—>l l-‘%
DB[ 7 0] Vi )
read Vil

VDD =5V, VSS=0V, Top=25°C

Signal Syr:ibo Parameter Min.specMax. Unit Description
D/C Tast Address setup time 5 - ns i
TanT Address hole time(Write/Read) 13 -
Tehw Chip select “H” pulse width 5 -
Tes Chip select setup time(Write) 20 -
IS Tres Chip select setup time(Read ID) 60 - ns i
Tresem | Chip select setup time(Read FM) 460
Tese Chip select wait time(Write/Read) 13
Tesh Chip select hold time 13
Twe | Write cycle 86 -
/WR Twrn | Control pulse “H” duration 20 - ns -
Twre | Control pulse “L” duration 20 -
Tost Data setup time 13 - For maximum
Tonr | Data hold time 13 - CL=30pF
DB[7:0] Trar | Read access time(ID) - 52 ns For_m'”'mum
Tratem | Read access time(FM) - 442 CL=8pF
Toon | Ouput disable time 14 104
Tre Read cycle(ID) 208
/RD(ID) Tron | Control pulse “H” duration(ID) 120 When read ID data
Tro. | Control pulse “H” duration(ID) 60 ns
Treew | Read cycle(FM) 585 When read from
/RD(FM) Tronrm | Control pulse “H” duration(FM) 120 frame memo
- ry
Troem | 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
URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-NAN-Manual-Rev0.4.doc
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4 line SPI Timing

ICS
SCL e
P Tsw/Tsur | = :
DI S |
Tsps ¢ 1 Tspu |
Vi ' P :
SDA "X *
Vi . 74
: i Tnoy
| i |
DiC Vi | S’(
Vi i |
4 7'[ t Tace Ton
- [
1 Vi =3
SDO z: " :§
VDD =5v, vss=ov, Top=25°C
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesh Chip select hold time (write) 15 ns
1CS Tees Chip select setup time (read) 60 ns
Tecc Chip select hold time (read) 65 ns
TeHw Chip select “H" pulse width 40 ns
Teevew Serial clock cycle (Write) 16 ns
- -write command & data
Tarw SCL “H" pulse width (Write) 7 ns
ram
Tauw SCL “L" pulse width (Write) 7 ns
SCL
Tscver 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 Teps Data setup time 7 ns
(DIN) Teow Data hold time 7 ns
Tacc Access time 10 50 ns | For maximum CL=30pF
SDO Tou Output 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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3.3 Reset Timing

Shorter than Sus

/RES

—\u—\i}

tRT
Display Status Normal operation X Resetting )1

Initicl condition
[Default for H/W reset]

VCC=3.3V, GND=0V, Top=25°C

Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width trw 10 - - us
Reset time Trr - - 170 ms
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4. Functions

4.1 Display Commands

Instruction | D/C | /WR| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
NOP 0 t - 0 0 0 0 0 0 0 0 (00h) No operation
SWRESET 0 T - 0 0 0 0 0 0 0 1 (01h) | Software reset
0 t - 0 0 0 0 0 1 0 0 (04h) | Read display ID
1 1 - - - - - - - - - Dummy read
RDDID 1 1 - ID17 ID16 ID15 D14 D13 D12 D11 ID10 ID1 read
1 1 - ID27 ID26 D25 D24 D23 D22 D21 D20 ID2 read
1 1 - ID37 ID36 ID35 D34 D33 D32 D31 D30 ID3 read
Read display
0 t - 0 0 0 0 1 0 0 1 (09h)
status
1 1 - - - - - - - - - Dummy read
RDDST 1 1 - BSTON MY MX MV ML RGB MH ST24 -
1 1 - ST23 IFPF2 | IFPF1 | IFPFO | IDMON [PTLON [SLOUT |NORON -
1 1 - ST15 ST14 [INVON| ST12 ST11 |DISON | TEON | GCS2 -
1 1 - GCS1 GCsS0 | TEM ST4 ST3 ST2 ST1 STO -
Read display
0 t - 0 0 0 0 1 0 1 0 (0Ah)
power
RDDPM
1 1 - - - - - - - - - Dummy read
1 1 - BSTON | IDMON | PTLON [SLPOUT [NORON | DISON 0 0
0 t - 0 0 0 0 1 0 1 1 (0Bh) | Read display
RDD
1 1 - - - - - - - - - Dummy read
MADCTL
1 1 - MY MX MV ML RGB MH 0 0 -
Read display
0 t - 0 0 0 0 1 1 0 0 (0Ch)
RDD pixel
COLMOD 1 1 - - - - - - - - - Dummy read
1 1 - 0 D6 D5 D4 0 D2 D1 DO -
Read display
0 t - 0 0 0 0 1 1 0 1 (0Dh)
image
RDDIM
1 1 - - - - - - - - - Dummy read
1 1 - VSSON 0 INVON 0 0 GC2 GC1 GCO0 -
Read display
RDDSM 0 t - 0 0 0 0 1 1 1 0 (0Eh)
signal
1 1 - - - - - - - - - Dummy read
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Instuction | DWCX | WRX |RDX| D17-8 o7 D6 C5 O o3 02 | Dl Hex Funcion
1 i - TEOH TEM 0 a 0 a a i} -
Fad display
i} - o i} o a 1 i 1 {IFh) | s=f-dlagnosic
RODOSDR result
1 1 t - - - - - Daumny read
1 1 t - or D& 0 a 0 a i} i} -
SLPM i} - o i} o 1 0 a a i} {10m) Sleepin
SLPOUT i} - 0 i} 0 1 0 a a 1 [11h) Shkeap oun
PTLON i} - 0 i} 0 1 0 a i i} 112h) | Partial moda on
Parial of
HORON i} - o i} o 1 0 a i 1 {13h)
[ommal)
Cisplay Inversion
INWVOFF i} - 0 i} a 0 a i} i} {200
ol
Display Imverslon
MO i} - o i} a 0 a a 1 21h)
o
i} - 0 i} a [ a a 1 {260 | Cisplay Imversion
GAMSET
1 - o i} o a =3 02 e | =00 o
DISPOFF u} - 0 u} a a a i} {25 Display of
CRSPON i} - 0 i} a a i} 1 2am) Display on
Column address
i} - o i} a a i i} (2Ah)
et
1 - X515 o4 | X513 | X=12 bl by [ B bt ¥ adorees sSat
CASET
1 x57 i ESE x54 x53 Xa2 X5 ¥=0 I=X8=X
1 XE1E XE14 | XE13 | XE12 ¥E1 ¥E1D | XE3 XEB ¥ addrees stat
1 XET ¥EE ¥ES XE4 XE3 ¥E2 XE1 ¥ED SSEESX
i} - 0 i} a a 1 1 (28N | Row address set
1 - YEIE ¥Ei4 | Y513 | =12 hia! YE10 | ¥ED b ] ¥ addrees shat
RASET 1 &7 Y35 Y55 b Y53 Y2 51 b 1] [V i
1 YEIG YEi4 | YE13 | YE12 YE1 YE1Q | ¥E3 YES ¥ addrees start
1 YET YE& YEE YE4 YE3 b= ¥E1 YEO SZYEZY
u} - 0 u} a 1 a i} (2Ch)|  Memony write
1 D[ITE]| D[ DiH Da] D[4 OifE] | D[ | Od[1] | DI
FARINE
1 Defi7E]| Cuff] | O] Crfd] O3] Duf2] | Cegi) | OO Wite dats
1 Dr{17:8]| On7] | Dnf§] | Onfs] | Orf%] | O3] | D2 | Onf1] | Onfo;
RAMRD i} - 0 i} a 1 i i} (2Eh) | Memony read
URL: www.topwaydisplay.com Document Name: LMTO028ENHFWA-NAN-Manual-Rev0.4.doc
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TOPWAY

IresTLacTiom Do | WO | D D178 DT (= DS il D3 o =y | DO e Fuarsciiom
1 1 - - - - - - - - Dy resd
1 1 D 1TTE] D7) D s Ds] D[] D3] Dy Daf1] Doy
1 1 D 1 75 D] OS] OS] D] - | Do) D 1 D=y Resd ASts=
1 1 Dl 1 78] D] Dnfs] DrS] gy | DS D=9 D[] [l ey
Partia sartand
o o o 1 O o a = == i
ICress set
1 PSS PSSl 14 PSLTS = PsL P=11a === PSS Parzal st=rt
acciress (0.
ETLAR 1 ST PSLS PSS eoLa =2SL3 P=L2 = P=Ln
1.2, 1P}
1 EL1E5 PEL 14 ~EL13S PEL12 PELA PEL10 FELS PELS FarTa =no
aoarass (0, 1.2,
1 PELT PELS PELS e PEL3 PEL2 PEL1 PELD
3, . )
Werticsl soroilng
(w] o o 1 o o 1 1 ==l
chefiritson
1 TEAALS TRAtL T3 TEA12 T TEA1Q TR TEAS
1 TEAT TFAS TFAS TFEA-L TEAS TEAZ TEA TFEAD
WSCRIDEF
1 wWEATS WA 1A WEAIS WEATZ2 wWSAaT1 WSATD WEAS WSAR
1 ST WSS WSS WA WSAS WA R =" ] WSO
1 BEiFALS BFAI4 BFALS B 2 BF&E BFR&a&10 BFAS BFRaE
1 =T BiFaS BFAasS =2 gt N =EFAa3 BFREAZ BEFad BFRaO
Tearhng efMact
TEOFET (w] o o 1 O 1 o o {S=8m)
I ofT
Teammg STacs
TEON (w] i o 1 D 1 [+ ] 1 ]
e O
1 - - - - - TERA
Moy cats
(w] o o 1 o 1 1 D ==l
BT CTL IOCESE COrrol
1 [ e LT P L RSE o a D -
Wertkcall soroiling
o o o 1 i 1 1 1 {=Tmn)
SEMn aocress
WSHCTRSADD
1 WSS WEP1L [ Wese13 || WSz =R WSP 0D =P WSPe
1 wSPET WSS WSS WS WSR3 wSP2 w=E WSRO
DS (w] o o 1 a a [ ==l ol rreoae o
[ ] L] (=] L L= ] 1 0 a 1 ==l (L S-Rag e s —uy]

Document Name: LMTO028ENHFWA-NAN-Manual-Rev0.4.doc

URL: www.topwaydisplay.com

Page: 11 of 19


http://www.topwaydisplay.com/

TOPWAY LCD Module User Manual LMTO28ENHFWA-NAN

instruction | DvCx | wRx |RDx| D178 | O7 DE o5 1] o3 0o o o0 | Hex Functon
Imertace pixsl
i . 0 i 1 o 1 D |@an)
COLMOD fonmat
T - 0 DE o5 D4 0 0o 1l o0 Intertace fomat
Wemony anite
o | 1| . 0 i - 1 - 1 (i D |i3ch)
Contnue
rapawrc | 1| 1 | 1 |opTE| o | ;| | owE | oo | oo | oo | oapp | Do
1| 1 | 1 |ogimeE| osp | Dwge | Oogs) | Oogd] | DogE) | DwgE | oogn | owm Witte data
1 | 1 | 1 |oapi78)| o | O | Ogs) | Ong | Om@ | Om@ | oep) | Onpoy
Memony read
0| 1| . 0 i - 1 - 1 1 0 |@En
Contnue
1 1 t - - - - - - - - - Dummy Read
RAMRDC

1 | 1|+t |oprs| oim | oug | oiE | o | oiE | D@ | oopg | Do
1 1 f|DiTE| Coff] | OegE | Oof3] | Oogd] | Do) | Oog2] | Cefd] | O
1 | 1|t |opi7s)| o | OmE | Omgs) | Ong | Om@ | Om@ | oop | Onpo

i} i 1 - 0 1 o a 0 1 i} i} 144n) | St tear seanling
TESCAN 1 i i - M15 Mid M3 Mi2 M1 Wi0 Yo HE
1 - N7 ME ] M4 [ & W2 M HE
i} 1 i - 0 1 o a 0 i i} 1 {45h)| Getscanine
1 i t - - - - - - - - - Durmmy Read
ROTESCAM
1 1 t - - - - - 4o HE
1 1 t - N7 ME M5 N4 M3 M2 M1 bk
i} 1 1 - o 1 o 1 o a a i 5N e e
WRDISEW
1 i i - DEwT DEVE | DEWS | DBEVE | DEV3 | DEVZ | DBV | DEVD beighiness
Fiead dspiay
i} - 0 1 o 1 0 i} 1 i} )
brighiness value
RDDISE
1 i t - - - - - - - - - Cumny read
1 1 t - DawT DEVE | DBWS | DBEVS | DEv3 | DEVZ | DBV | DEVD
Wifia CTRL
i} 1 1 - o 1 o 1 o a 1 i {53h)
WRCTRLD disHay
1 - 0 i} BCTRL a oo BL i} i}
Faad CTRL
i} - o 1 o 1 o i a i} {54
ROCTRLD value dsiplay
1 1 t - - - - - - - - - Cwumny read
1 i t - o i} BCTRL a oo BL a i}
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Imsuction | DWCxX | WRX |RDXK | D17-8 wr D& 5 w1 O3 Oz ol oo Hex Funciion
Wine comant
adaptive
o - o 1 o 1 o 1 il 1 =5h) orighiness
WRCACE
conitrol and Color
Enhancaminst
1 1 1 - CECTRL o CE1 CED o a (] Co
FRead conient
adaptive
o - o 1 o 1 o 1 1 o SEN)
orighiness
RODCABC
corind
1 1 - - - - - DRIy reaa
1 1 t - o CECTRL o a o a 1 Co
Wilie CABC
D T 1 - o 1 o 1 1 1 1 D (SEN) I
WRCABCMNE
beighiriess
1 T 1 - CMBT | CMBS | CMBES | CMB4 | CMBS | CMEZ | CMB1 | CMBd
Raan CABC
o T 1 - o 1 o 1 1 1 1 1 ISFh) iU
ROCABCME beighiTess
1 1 - - - - - DRIy reaa
1 1 t - CMB?7 | CMB5 | CMES | CMBa | CMES | CMEZ | CMB1 | CMBa
Raad Automatic
Brightness
o 1 - o 1 a 1] il o {E5N) Contal
I Sasif-Diagnostic
A==
1 1 - - - - - DRy reaa
1 1 - o7 DE o i o il il D -
D T 1 - 1 1 o 1 1 a 1 D DA Fead 101
R0 1 1 t - - - - - - - - - Dy read
1 1 T - D7 IDE ID1S 14 D13 Dz D1 e} 1+ Fead parametes
o T 1 - 1 1 o 1 1 a 1 1 D Fizad 102
ROID2 1 1 - - - - - Cauminy read
1 1 T - D27 ID2E. D25 D24 D23 el D21 o2 Fead parametes
ROID3 o T 1 - 1 1 o 1 1 1 a o e ] Fead 103
Instruction |D/CX |WRX |RDX| D17-3 D7 D& D5 D4 D3 D2 D1 DO Hex Function
1 1 T - - - - - - - - - Dummy read
1 1 1 D37 1D36 D35 D34 D33 D32 ID31 D30 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

Item Symbol | Condition Min Typ Max Unit Remark
oT 70 80 -
View Angles o8 CR=10 7o 80 " | Degree [Note2,3
oL 70 80 -
R 70 80 -
Contrast Ratio CR 6=0° 600 800 - Note 3
TonN
Response Time 25C - 25 35 ms Note 4
TorF
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 0.286 | 0.336 | 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=0° 65 70 - % Note 5
Luminance L ®=0° 230 280 - cd/m*  |Note 7

1. the ambient temperature is 25°C.

2. The test systems refer to Note 1 and Note 2.

URL: www.topwaydisplay.com
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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. Normal line | £=50"
All input terminals LCD panel must et 12 o'clock direction
be ground when measuring the center area of the panel. i
Y £
, , P, - BX .
Measuring surroundings: Dark room Vo T L .
- _’/ e |"<_\\\ ’-,'," P A
. . - o i - 7 g - A =
Measuring temperature: Ta=25C. o=180" { P i x/ A o=0
-da & oA
[ e FPC [ o
" =27’
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%.
(ﬂehiu (TFT OFF) l Black (TFT ON) White (TFT OFF})
B 4 100%
ZE | ——— ¢ —————————
52
g2
TE | w0 ————— —————————
g | m .
& _.{TI’II
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.
_ _Area of RGB triangle X100% Luminance Uniformity (U) = Lmin/ Lmax
~  Area of NTSC triangle ° L—memme 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 wi
<
D ® ®
9
- & 6 6
g
@ ©)

Note 7: Definition of Luminance:
Measured the luminance of white state at center point
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6.

LCD Module Design and Handling Precautions

Please ensure VO, VCOM is adjustable, to enable LCD module get
the best contrast ratio under different temperatures, view angles and
positions.

Normally display quality should be judged under the best contrast
ratio within viewable area. Unexpected display pattern may come out
under abnormal contrast ratio.

Never operate the LCD module exceed the absolute maximum
ratings.

Never apply signal to the LCD module without power supply.

Keep signal line as short as possible to reduce external noise
interference.

IC chip (e.g. TAB or COG) is sensitive to light. Strong light might
cause malfunction. Light sealing structure casing is recommended.

Make sure there is enough space (with cushion) between case and
LCD panel, to prevent external force passed on to the panel;
otherwise that may cause damage to the LCD and degrade its display
result.

Avoid showing a display pattern on screen for a long time (continuous
ON segment).

LCD module reliability may be reduced by temperature shock.

When storing and operating LCD module, avoids exposure to direct
sunlight, high humidity, high or low temperature. They may damage or
degrade the LCD module.

Never leave LCD module in extreme condition
storage/operate temperature) for more than 48hr.
Recommend LCD module storage conditions is 0 C~40 C <80%RH.
LCD module should be stored in the room without acid, alkali and
harmful gas.

Avoid dropping & violent shocking during transportation, and no
excessive pressure press, moisture and sunlight.

LCD module can be easily damaged by static electricity. Please
maintain an optimum anti-static working environment to protect the
LCD module. (eg. ground the soldering irons properly)

Be sure to ground the body when handling LCD module.

Only hold LCD module by its sides. Never hold LCD module by
applying force on the heat seal or TAB.

When soldering, control the temperature and duration avoid damaging
the backlight guide or diffuser which might degrade the display result
such as uneven display.

Never let LCD module contact with corrosive liquids, which might
cause damage to the backlight guide or the electric circuit of LCD
module.

Only clean LCD with a soft dry cloth, Isopropyl Alcohol or Ethyl
Alcohol. Other solvents (e.g. water) may damage the LCD.

Never add force to components of LCD module. It may cause invisible
damage or degrade the module's reliability.

When mounting LCD module, please make sure it is free from
twisting, warping and bending.

Do not add excessive force on surface of LCD, which may cause the
display color change abnormally.

LCD panel is made with glass. Any mechanical shock (e.g. dropping
from high place) will damage the LCD module.

(max./min

Protective film is attached on LCD screen. Be careful when peeling off

N7 = R = f—r = b 308

Al

THVER VO, VCOM F1EmE, DB LRI G R BRI AN [ )
3 R LR AEAS R A R B S R, 1Rk
IEBI B AENT LU, 17 45 0645 7 FH HaL % 15 B 0t B R T
i

TR RV SR AR R SR R R FRAE IE R T L N
PLEAE (V. A) JERI AT, JEIES X LS T s T g
SHIAETHAM E R R, MERX .

T 1A B KA e . LA M R T SR B

HH MP 7N BRIA

BB EERIEN AT, A BRI I% s

To

HRATREA G SR RER:, DB B s B (S
ST

SRR IR TC 5 H (U TAB B COG) X 48 A2k A iUk, 5
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7.
7.

7

this protective film, since static electricity may be generated.

Polarizer on LCD gets scratched easily. If possible, do not remove
LCD protective film until the last step of installation.

When peeling off protective film from LCD, static charge may cause
abnormal display pattern. The symptom is normal, and it will turn back
to normal in a short while.

LCD panel has sharp edges, please handle with care.

Never attempt to disassemble or rework LCD module.

If display panel is damaged and liquid crystal substance 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.

CTP Mounting Instructions

1 Bezel Mounting (Figure 1)
The bezel window should be bigger than the CTP active area. It
should be=0.5mm each side.
Gasket should be installed between the bezel and the CTP surface.
The final gap should be about 0.5~1.0mm.
It is recommended to provide an additional support bracket for
backside support when necessary (e.g. slim type TFT module without
mounding structure). They should only provide appropriate support
and keep the module in place.
The mounting structure should be strong enough to prevent external
uneven force or twist act onto the module.

Bezel

)]//

(7 Lo

- DRI R BRI R e B S A, 2 e R TSR
%T%T%Tﬁf)ﬁﬂﬁ

- EZARIBER ORI, RS AR R A R i BT R AR

ﬁ%%éf, WO IEF AR, AT AERLIN TR] AT 2% o

T R G e o B L & i

VAN B 3 0 SO VR R e AR

AR B L, AR A T RETR AR
AT, A0S ANTT P £, i foh 380 B2 JPk AR AR
AL 2 5 IE KRS .

71@1{@% (Mﬂ&n
FPENER 0N KT CTP shEX IR, &L shEX M

=0. 5mm.
- THAES CTP AR M R EE R, HE & AIBRZ)N 0. 5~
1. Omm.

S VS IS A T TR AL BRI S48 (91 I 2 2 285 A 7 7
TET B, WEASUR 8 24 3243 DAGR R A B

ARG NLRAT B3R,
PAK(SIAEE:IY: 32 ol

LA LA MEASYE 50 7 A

Gasket
CTP Cover Lens

S CTP Sensor

~~ TFT (+PCBA)

Mounting Bracket (or Module’s Holes)

Figure 1

.2 Surface Mounting (Figure 2)

As the CTP assembling on the countersink area with double side
adhesive.

The countersink area should be flat and clean to ensure the double
side adhesive installation result.

The Bezel is recommend to keep a gap (=0.3mm each side) around
the cover lens for tolerance.

It is recommended to provide an additional support bracket with
gasket for backside support when necessary (e.g. TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

12N ZHE (ME 2
B T I3 EL A (58 OUT e R I CTP R 5t & T, ok
O T P RSP EL7 19 TS DAGRAIE R, I 2 5.

ZEFHIEIRZE, SEWNHES CTP 3R 2 MV A S H
=0. 3mm [A]RH.

B ERAE TS R L EE I B B S 4
FIIR TFT B0

(Bl e 24 4
JSZASU R P38 24 S 4% DL R R AR 67

The mounting structure should be strong enough to prevent external|-  ZZ3E 45K N B R0 H93R R, DARH 1L ANEAS Y &) Jy i d il
uneven force or twist act onto the module TVER B E.
Bezel Double Side Adhesive CTP Cover Lens
< == | - CTP Sensor
|~ TFT (+PCBA)
- ]

Support Bracket

Figure 2

Gasket
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7.3 Additional Cover Lens Mounting (Figure 3)

For the case of additional cover Lens mounting, it is necessary to
recheck with the CTP specification about the material and thickness
to ensure the functionality.

It should keep a 0.2~0.3mm gap between the cover lens and the CTP
surface..

The cover lens window should be bigger than the active area of the
CTP.It should be=0.5mm each side.

It is recommended to provide an additional support bracket for
backside support when necessary (e.g. slim type TFT module without
mounding structure). They should only provide appropriate support
and keep the module in place.

The mounting structure should be strong enough to prevent external
uneven force or twist act onto the module.

Cover Lens

73 EMNFER (B 3)

A MBI R ke, AR IR, AU EEE>
ot RS PR AT D% g RO A B FEE ) 5 .

WIS AR 5 CTP RIAIZ [AIN. B 0. 2~0. Smm [A]RH.

DY TS SE AR B KT CTP IR Xk, %14 B sh e X B
=0. 5mm,

LSS LN A S TR B AL P D0 SZ 48 (B an e e 3 aE R i T
TRT #EHL) , AN FH & 2 S 4% DR RR A &

ARG NI RAT RS IR, LARIT AR 5] ) B
PAK(SIAEE:IY: 32 ol

Gaskets

e

| CTP Sensor (+Lens)

-

= —— TFT (+PCBA)

Mounting Bracket (or Module's Holes)

Figure 3

RTP Mounting Instructions

It should bezel touching the RTP Active Area (A.A.) to prevent
abnormal touch.lt should left gab D=0.2~0.3mm in between. (Figure
4)

Outer bezel design should take care about the area outside the A.A.
Those areas contain circuit wires which is having different thickness.
Touching those areas could de-form the ITO film. As a result bezel
the ITO film be damaged and shorten its lifetime.

It is suggested to protect those areas with gasket (between the bezel
and RTP).The suggested figures are B=0.50mm; C=0.50mm. (Figure
4)

The bezel side wall should keep space E= 0.2 ~ 0.3mm from the RTP.

oG T HE ELRE FEZE DI (A A) LSRR e, MHiHES

FHLBE A B 57 (RTP) 22 [ 8 B35 — & i 25 B D=0. 270. 3mm 2.
A, (BT 4)

BT TR, By = P T (R 4 A B O R F Al CRIE A A
X3, RO XIBAE ST S — G B, 18 M X I i 1
fERF ITO Film BTHRK, 25 T8 IT0 Bk AR A 6 -
RS RTP AU SRR/, 76 RTP STHEZ (R phi)
(Gasket) , FRATEWBITTIHERE 3680 E X (%%, TH
MEAZEF) V. A, X (BB B=0. 50mm; M NHZF V. A X
HIBEES C=0. 50mm. (P&l 4)

TR THTHIAE 5 RTP 4360, 25 RE 2 THTHE 9 ] 5 RTP 4MI )

(Figure 4) (8] $E E=0. 2mm. (P 4)
Bezel E: =0.2mm Foam Gasket
AN / D: 0.2~0.3mm
B | J \‘—] + RTP ITO Film
| L
i T |
[ T
/ S TFT (+PCBA)
// |
Gaskst B: =0.5mm _RTP Active Area
C: =0.5mm_ _ RTF Wiew Area
Figure 4
In general design, - R

RTP V.A. should be bigger than the TFT V.A.
and RTP A.A. should be bigger than the TFT A.A.

RTP By fLIX V. A RIA/NF TFT AALX V. A
M RTP IBIEIX AL A, NAS/NT TFT HISHEX A A.

(Figure 5) (Kt 5)
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Foam Gasket RTP Active Area

Bezel
/ TFT Active Area
e E—
B s RTP Film
| L |

j— T

™ TFT (+PCBA}
]

Gasket TFT View Area
-
RTP View Area
le——————

Figure 5

Warranty
This product has been manufactured to our company’s specifications as a part for use in your company’s general
electronic products. It is guaranteed to perform according to delivery specifications. For any other use apart from
general electronic equipment, we cannot take responsibility if the product is used in medical devices, nuclear power
control equipment, aerospace equipment, fire and security systems, or any other applications in which there is a direct
risk to human life and where extremely high levels of reliability are required. If the product is to be used in any of the
above applications, we will need to enter into a separate product liability agreement.

- We cannot accept responsibility for any defect, which may arise form additional manufacturing of the product
(including disassembly and reassembly), after product delivery.

- We cannot accept responsibility for any defect, which may arise after the application of strong external force to the
product.

- We cannot accept responsibility for any defect, which may arise due to the application of static electricity after the
product has passed our company’s acceptance inspection procedures.

- When the product is in CCFL models, CCFL service life and brightness will vary according to the performance of the
inverter used, leaks, etc. We cannot accept responsibility for product performance, reliability, or defect, which may
arise.

- We cannot accept responsibility for intellectual property of a third part, which may arise through the application of
our product to our assembly with exception to those issues relating directly to the structure or method of
manufacturing of our product.
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Note: C

¥1, LCD Display Type : TFT, Transmissive (Full View) oo T
¥2, Uperating Voltage @ 5.0V, Logic Voltage : 3.3V B | Add K2 FFC Socket 2022-11-01
*3, Backlight + White LEDs Luo Lin
%4, Pixel Arrangment : RGB-STRIPE A |Remove the FFC Socket |p0p0-05-07
xS, Color Depth : 65k Colors Do e fate

6. Signal Interface : MCU 8bit/SPI LMTO2BENHF WA-NAN Outline Dwg
x7, Connector: M MK-006849k-1-1 5%560—03—87

K1: P2.0,1x20+1x8 PCB Pad , - -

Ke: 30Pin PQ.S FFC Socket Or Equivalent K2 Host FFC Detoiles ica;lze/ldhilos E:'tr:r*; Rl : A
¥8. Operating Temperature : —20°C~70°C cale= pprove ecke rawn -
x9, Storage Temperature : —-30°C~80°C Conductor Siole —— Lo Lin
%10, It should keep a gap of at least 0.2mm between the case and module surface ?% %%%
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