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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 : Normal Black, Transmissive
Display Interface : RGB
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 . .
| Backlight Circuit
320 x 240(RGB) pixels
TFT Panel
VSS
TFT Driver
SDA (D0), SDO (D1)~D7 sy ST7789VI or equivalent
D/C(/WR), SCL(D/C) , /ICS,/RES, FMARK, /RD ———
URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-NAN-1-Manual-Rev0.1
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1.2 Terminal Functions

Pin . Descriptions

Pin No. :
(’:'(01-) (k2) | Pin Name |10 Fgq gpiy 4-SPI (default)
1 1 VSS

5 > VSS P | Negative power supply,0V

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

4 4 VDD P | Positive power suppl
5 5 VDD P PRY
Read enable input, active Please fix this pin at
6 NC(/RD) I low VDD
. . : Display data/command
7 7 D/C (/WR) [ Write enable input, active selection pin in 4-line

low s
serial interface.

Register Select

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

D/C =L, Transferring the
Control Data

This pin is used to be
serial interface clock.

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

The data is latched on
10 10 SDA (D0) I/0 the rising edge of the
SCL signal.

SPI interface output pin.
The data is output on

11 11 SDO (D1) I/O | Data Input the rising edge of the
SCL signal.
12 12 NC(D2) 1/0
' ' Please fix this pin at
17 17 NC(D7) Vo VDD or GND level.
Reset signal
18 18 IRES | | /RES =L, Initialization is executed
/RES = H, Normal running.
19 19 NC(FMARK) | O | Displaying Timing Frame Signal
20~28 | 20~30 NC - |-
*1 :The PWM frequency is between 2k Hz and 10kHz.
Mode Install No install
4-SPI R10,R11(100R,0603,5%) RS R13
(default) |R12(0R,0603,5%) '
80-8bit R8,R13( OR,0603,5%) R10,R11,R12
URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-NAN-1-Manual-Rev0.1

Page: 4 of 20



http://www.topwaydisplay.com/

TOPWAY

LCD Module User Manual

LMTO28ENHFWA-NAN-1

2. Absolute Maximum Ratings

VDD =5V, VSS=0V, Top=25TC

ltems 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 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

VDD =5V, VSS=0V, Top=25TC

Iltems Symbo MIN. TYP. MAX. Unit | Condition /
I Application Pin
Operating Voltage VDD 4.8 5.0 5.2 V | VDD
IOVDD 3.2 3.3 3.4 V | 10VDD
Input High Voltage ViH 0.7* I0VDD - IOVDD V IRES, SDA (D0),D1~D7,
Input Low Voltage Vi 0 - 0.3* I0VDD V | /CS,/RD,/WR,BLEN,
D/C(SCL)
Output High Voltage Vo 0.8* IOVDD - IOVDD V | D0~D7, SDO,FMARK
Output Low Voltage VoL 0 - 0.2* I0VDD V
. Iob - 80 - mA | Backlight are ON
Operating Current lop - 10 - mA | Backlight are OFF
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3.2 AC Characteristics

4 line SPI Timing

/CS
Tsovew/Tsover }.' “" Tosn
SCL -~
] Tsuw/Tsur | N ;
{ Tsos 1 | Tsom |
Vi : P :
SDA ;Xz *
v, . 74
| s T
D/C - : |
Wi ' *
Vi : |
4 7'4 | Tace 4 Tom
- [
: Vi
SDO Z: ; :
VDD =5V, VSS=0V, Top=25C
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tes Chip select hold time (write) 15 ns
IC8 Teas Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Tonw Chip select "H" pulse width 40 ns
Tseovew Serial clock cycle (Write) 16 ns
- -write command & data
Tarw SCL "H” pulse width {Write) 7 ns
ram
T SCL “L" pulse width (Write) 7 ns
SCL
Tsover Serial clock cycle (Read) 150 ns
-read command & data
Tsur SCL"H" pulse width (Read) 60 ns
ram
Tanr SCL“L" pulse width (Read) 60 ns
) Tocs D/CX setup time 10 ns
D/C
TocH D/CX hold time 10 ns
SDA Tans Data setup time 7 ns
(DIN) Teon Data hold time 7 ns
Tace Access time 10 50 ns | For maximum CL=30pF
SDO Ton Qutput 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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8080 Mode System Bus Timing

Tenw | l< Tenw
/CS Min \'/‘L | | JZ:LTCSF '
[ ~ 2l . L,
| Tes | | Tesh ! [ Tese
| l 1 1 | 1
D/C Vi I I 1
Mi I - K [
O |
TasT ! 1 Twe : l TanT | J :
I
/WR o '-\._V'“G—HV TweL jh—mm ' < i
I — | I |
| | ] 1 TosTt | | TouT | | |
| l 1 I 1 |
DB[7:0 1 i | 1
e - =<
: L Tres/TresFm o I‘M :
| ! | I ! |
| Tast | 1 Tre/Trerm | ! : |
] 1
! 1 I
/RD Vin I\ Tro/TroLEm 7.Z|F Trow/ TrROLEM : |
| ] '
Trat/ TrATFM Ir(—)l Je ToDH
DB[ 7 :0] i v :P
read ViL
VDD =5V, VSS=0V, Top=25°C
. Symbo Spec. : -
Signal I Parameter Min. Max. Unit Description
D/C Tast Address setup time 5 - ns )
TauT Address hole time(Write/Read) 13 -
Tcuw | Chip select “H” pulse width 5 -
Tcs Chip select setup time(Write) 20 -
IcS Tres Chip select setup time(Read ID) 60 - ns i
Tresem | Chip select setup time(Read FM) 460
Tcse Chip select wait time(Write/Read) 13
Tcsh Chip select hold time 13
Twc | Write cycle 86 -
/WR Twru | Control pulse “H” duration 20 - ns -
TwrL | Control pulse “L” duration 20 -
Tpst | Data setup time 13 - For maximum
Towr | Data hold time 13 - CL=30pF
DB[7:0] Trat | Read access time(ID) - 52 ns E(IJ_r_rgwI!mum
Tratem | Read access time(FM) - 442 =op
Toon | 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
Trcem | Read cycle(FM) 585 Wh 4t
/IRD(FM) Trourm | Control pulse “H” duration(FM) 120 f en read from
— - rame memory
TroLem | 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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3.3 Reset Timing

Shorter than Sus

/RES

Display Stafus

tRT

MNarmal aperation

X Resetting

Initicl condition
Defgult for H/W reset

VCC=38.3V, GND=0V, Top=25°C

Iltem 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 1 - 0 0 0 0 0 0 0 0 (00n) 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 D15 D14 D13 D12 D11 D10 ID1 read
1 1 - D27 D26 D25 D24 D23 D22 D21 D20 ID2 read
1 1 - D37 D36 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 GCS0 TEM ST4 ST3 ST2 ST1 STO -
Read display
0 t - 0 0 0 0 1 0 0 (DAR)
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 GCOo -
Read display
RDDSM 0 i - 0 0 0 0 1 1 1 0 (OEh)
signal
1 1 - - - - - - Dummy read
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Instruction | DvCx |wRx |RDX| D17 | O7 DE o5 o4 03 oo o 00 | Hex Functon
11| - TECN | TEM 0 o 0 o o D -
F=ad dsplay
i - D i 0 o 1 1 1 |@Fn)| serdagnostc
RODDSOR Esult
I I I - - - - - - - - - Dumry read
11| - o7 D& 0 a 0 0 0 i -
SLPIN i - 0 D 0 1 0 o o 0 |qom)| Sespin
swpouT | D - D i 0 1 0 0 0 1 [itin)| Siespos
PLON | D - D i 0 1 0 0 1 0 |{t=)| Partial mode on
Partal of
NOROM | D - 0 D 0 1 0 o 1 1 |1
[Nomal)
Display Inversion
IMVOFF | D - D i a 0 0 0 0|
off
Display Inversion
INVOM i - 0 D o 0 o o 1 |
an
i - D i a 0 0 0 1 | (26"} | Display Inversion
GAMSET
1 - 0 D 0 o GC3 | o2 | oot | Goo on
mSPOFF | D - D i (i 0 0 0 || Dspayor
DISPON | D - D i a 0 0 1 |{om)| Dispayon
Column adarees
i - 0 D o o 1 0 |c2an)
gat
i - X515 | xsi4 | xs43 | xoi2 | xet | xS0 | xso | xss X addrees st
CASET
1 ®o7 | o6 | s | xoe | x=3 [ xSz | ot | xS0 OsXSsX
1 XEIS | xE14 | xE12 | xE1z | XEN | xEW0 | xE3 | xEB X addrees st
i XE7 | xEe | XES | xEa | xE3 | xER | XE1 | XED SSXEsX
D - 0 D o o 1 1 |i2Bn) | Row address sat
1 - Y515 | vs14 | vsi2 | vsiz | ven | vsio | vse | vse ¥ aduress st
RASET i vo7 | vse | ves | yse | vsz [ vse | vt | vSD 0= YSSY
1 YEIE | ¥E14 | vE12 | vE1z | vEn | vEi0 | vEs | vEm ¥ address start
1 ver | ves | vEs | vEsa | vE2 | vE2 | YE1 | ¥YED SSTESY
i - D i (i 1 0 0 |¢cn)| Memorywrte
1 pip7E]| o] | o1 | onE | oig | oE | Do | oo | oo
FAMWR
1 Dogi7:s| Dogr] | Doge | Oogs) | Ooge) | OwE | Doy | oogn | owm Witte data
1 Dn(178]| On[r] | On[E | DniS] | Orf<] | Dn@E] | Onf2 | On[1] | DOm0
RAMRD | D - D i o 1 1 0 |i2En)| wemonyread
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IrssarLeciion DCa | WWiFD [RIDx | D178 | w D DS et D3 o D1 DD Hiemx Furscton
1 1 - - - - - - - - Cmurmrry Fres
1 1 D1 TE] C[T] DS DES] D1 ) D13 D=y Dag1] Doy
1 1 D 1 753 D] Dags] D] m | - | Do) D 1 D=y Resd St
1 1 D 1 78] D] onis] g | D] D3] D29 D] Do)
Partia sarvend
o D o 1 O [n a = =]
ICAress sat
1 PSS = =T I PSLTS PSL12 PSsL =110 == =] PSS Parzal st=rt
acciress (3.
LA 1 Lo ey PSLS SIS oA 2SL3 PSLs == P=Ln
1.2, ..17)
1 PEL1ES PEL 14 EL1S PELi12 PELA PEL10 PELS PELES Farta =no
aoarass (0. 1.2,
1 PELT PELS PELS e == PEL3 PEL2 o = FELD
3, . )
Wertical sorolng
o o [+ ] 1 o a 1 1 == )]
chefirtson
1 TEALS T TEA13 TEA12 T TEA1Q TFEAD TS
1 TEAT TFEAES TEAS TFEAaL TEAS TEAZ TEA TFEAD
WSCRIDEF
1 WEAI1S TS W=AI3 WEAIZ WAt WSATD WEAS WSAR
1 wSAT NS WA WA WSATS WA A= | WSO
1 (=2 ot B BFa 14 A3 BFaiz BF&T BFR&10 BFAS BFRaE
1 SiEATT BFAaS BFAS =2 N =EFAa3 [ = BFAa BFRaO
Teartig SfTacs
TEOFET ] L o 1 O 1 a o (3=
In= OfT
Teamg STacs
TEOMN o 0o o 1 i 1 a 1 ==}
e O
1 - - - - - TERA
Moy ciata
o o o 1 o 1 1 D ==l
BT TL JOCEEE COrTEol
1 Pt L Pu LY . RsE a a D -
Wertkcall soroiling
o o o 1 i 1 1 1 [T
SEMn aocress
WSHCTRSADD
1 W15 W1 WSE13 WSP12 w11 WSP D wWSPe wSPE
1 w=PT WSPE WP WS WSR3 wSP2 R=g | WSRO
DA o o o 1 a a D {35 ol rmoass o
[l ] Rt ] o L o 1 [n a 1 == N ] [fa P Rag s — gl
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Imstuction | DvCx |WRX |RDx| D178 | o7 DE oS D4 o3 02 o D0 | Hex Function
Intertace phesl
0| 1| . 0 D 1 1 1 i 1 0 |@an)
COLMOD format
I . 0 DE oS D4 0 o o oo Irerface format
Wemony write
0| 1| . 0 D - 1 - 1 o o0 |mEch)
contnue
ravwre | 1 | 0 | 1 |opTE)| o | ong | o | oig | o9 | oo | oo | D
1| 1| 1 |ogime| oy | owge | ogs | Oofd] | DogE | Owgm | oqn | O Witte data
1 1 1 |Dn7E]| Dn[7] | DnfE | OniS] | On(<] | DeiE] | OnfZ] | OeQ1] | Onf
Memony raad
0| 1| . 0 D 1 1 1 1 1 o0 |@EEn
contnue
11 ]+ . - - - - - - - Dummy Read
RAMRDC

1| 1|t |ompry DifF | o1 | oig | owE | D | oapng | oom

D[]
1 1 f [DwiT&| Coff] | Degf] | OofS] | OCofd] | Owfs] | Cogd] | Oefi] | O]
Dn{7]

1| 1|t |oimsy DnfE] | Drgs] | onig) | DnEp | Onf | Onpr) | Onm

1] - 1 0 a 0 1 a o (44 | 52t ear scanling
TESCAN 1 1 i - H15 M14 M13 H12 M1 NiD Ha HE
1 - N7 ME N3 M M3 W2 W1 L
i} 1 i - 0 1 0 a o 1 a 1 45h) | Getscanine
i i t - - - - - - - - - Curnmy Read
ROTESCAM
1 1 t - - - - - - - Hg ME
1 1 T - N7 ME M5 M M3 W2 W1 WL
L A - 0 1 0 1 0 a a T [EN) | e dssiay
WRDISEY
1 1 i - DEvT DEVE | DEVS | DBWS OEv3 | DBvz2 | DBVt | DENVD brighiness
Fead dsplay
W] - 0 1 0 1 0 a 1 o 5
brighiness valus
RDOISE
1 1 t - - - - - - - - - Dumny read
i i t - ODEv? | DBEVeE | DBvS | DBEVE | DEWV3 | DBEVZ | DBV | DENVD
Wiiie CTRL
1] 1 1 - 0 1 0 1 0 a 1 1 153
WRCTRLD olemay
1 - 0 o BCTRL a DD BL a o
Read CTRL
1] - 0 1 0 1 0 1 a o =)
RODCTRLD value gsiplay
1 1 t - - - - - - - - - Durmny read
1 1 T - 0 o BCTRL a DD BL a o
URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-NAN-1-Manual-Rev0.1

Page: 12 of 20


http://www.topwaydisplay.com/

TOPWAY LCD Module User Manual LMTO28ENHFWA-NAN-1

Imstuction | DWCx | WRX |RDXK | D17-8 o7 DG CES O ] Oz o oo Hiex Funciion
WIe coment
adaptive
o - o 1 o 1 o 1 a 1 =00 mrighiness
WRCACE
control and Color
enhancamineat
1 T 1 - CECTRL o CE1 CED o a [} oo
Fead content
adaptive
o - o 1 o 1 o 1 1 o SEn)
orighiness
ROCABC
ool
1 1 - - - - - - - - - Dy read
1 1 t - o CECTRL o a o a [} o
Wirlie CABC
D T 1 - o 1 o 1 1 1 1 o (SEN) FFET
WRCABCNE
brighiress
1 1 1 - CMBT | CMBE | CMBS | CMB4 | CWES | CMEZ | CMB1 | CMED
Read CABC
D T 1 - o 1 o 1 1 1 1 1 JSFN) FFET
ROCABCME brighiress
1 1 - - - - - - - - - Caunmiy read
1 1 t - CMBT | CMB5 | CMBES | CMB4 | CMES | CMBZ | CMB1 | CMED
Read Automatic
Brighiness
D I 1 - o 1 1 a 1 a a o JESN) Contal
- SET-DANOENC
Racait
1 1 t - - - - - - - - - DTy reaa
1 1 T - o7 DE o a o a a o -
o T 1 - 1 1 0 1 1 a 1 o {Dvain) Fead 101
ROADE 1 1 t - - - - - - - - - CoirTTy reaa
1 1 T - D7 D16 D15 014 113 Dz 1C11 13 Read parameter
o T 1 - 1 1 0 1 1 a 1 1 (D) Fead 102
ROA? 1 1 - - - - - - - - - CoirTTy reaa
1 1 T - D27 D26 ID2s D24 IC23 o2z 1021 12 Read parameter
ROND3 o T 1 - 1 1 0 1 1 1 a o e ] Fead 103
Instruction |DJICX |WRX|RDX| D17-8 D7 D& Ds D4 D3 D2 D1 Do Hex Function
1 1 1 - - - - - - - - - Dummy read
1 1 1 D37 D36 D35 ID34 ID33 D32 D31 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
eT 70 80 -
View Angles 0B CR=10 /0 80 . Degree |Note2
oL 70 80 -
B6R 70 80 -
Contrast Ratio CR 6= 0° 600 800 - Note 3
) Ton
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
L 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 ©O=0° 65 70 - % Note 5
Luminance L ®=0° 230 280 - cd/m*  |Note 7

Test Conditions:
1. the ambient temperature is 25°C.

2. The test systems refer to Note 1 and Note 2.
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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. 5 i ®=9D"
All input terminals LCD panel must g+ ¢ | 12 o'clock direction
be ground when measuring the center area of the panel. '

i 6, {

Photo detector = | ; i et
" > + ' O3>
Field | i <
®=180° ) e ®=0°
500mm - | Active Area i
TFT-LCD Module / L /
LCD Panel 1— - ya - 5
l _/FPC o l,
| ‘ | ©=270° ’
: 6 o'clock direction
The center of the screen
Measuring surroundings: Dark room
Measuring temperature: Ta=25C.
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%.

(J.'hibe (TFT OFF) Black (TFT ON) White (TFT opf})

100%
oy ———=—

Fhoto detector oulput
|Relabrve value)

W —=————
0%
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-mmemmn 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 W3 Wi
=
&D ® ®
3
1H9 ©® ©
3
&) ©)

Note 7: Definition of Luminance:
Measured the luminance of white state at center point
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6. B B AR R BT A A AU

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 (max./min
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

THTER VO, VOOM M¥sE, AR LRI d s B ERAE A [F 1)
{8 R BE T DA R AE S T8 (R AR A AL B SRR B, 3
REIS BB LU E, 1 55 0005 N P L 1 B N ELE
AT

TR A R AR 2% T A S A AR AE IE 5 X B
T UABALE (V. A) Y A EEAT IR, AR I8 0BG RE R ¥ Pl
AeS AT B8R A R, BEREX ).

THZIAE S R AUE (LA A M Vs S e e

TR B BB IRM AT, A BoR B A5
To

TR T B GRS SR R, DA S X T SRR L)
R

FERR R R TC 5 F (1 TAB BY, COG) 48 Ah R Ml A UK,
PEICFREE T AT RS2 SR A BRI BRI AR R 2, TRR
RAARERIS

T L SRR L 55 405 2 T A B AR A 1 2 [ (rl sk R A
B, DA SR s AR R B R 52 A i
PR BRI ERTHE .

TG s BEAE RS — NI TR G5, A H B
FREZ I T A A B — BT TA) 528 — K T
VO S AR PR T S A A PR B vk T P
HZIERDCESS . iR miREURIR A AN B
RRREER,  TORE I BRI i T s AR PR A B R

T ZITERRBRIREE (B K/ fe/MEAifs/ TAEIRE) T FH i
B BR PGB 48 /ML L.

VR b RN A 2548 0 C~40 C <80%RH.
W2 BRI iE T E b, Bk, AEAK
W2

TEIEHEFE Y, B S B R AR YR SR 2 R )
T EEE, miRE, SRR

VR Bl SRR B, 5 52 AR IR, T 55 b BRAIEV A S s
HAER # i TAERR S R B A . (0 ISR IER B2
Hh, 25)

SEGE A BN H T B RN R

T FFR BRI U UBOREER,  B 1k # 4Rk TAB
AL

SRR AR, T R G BRI . SRR ()
VLR Sl sim e, SEERATEARARARK
4,

T 27058 FH AR 7K S5 5 P A e i A e, DG i ok
SR B L .

DRI PSRRI A1, S P4 I B L I 4 VR i o R T
FCAbAT: R 7 (U0 2 7K) #RA T BESRIR R AL

R R R Ty sl w {h pvecrd (S VS i VG sk =R )
PR BR R M 7 ity P 5

ROV it AR RS S 1 55 0 Y T i Y S s R
BRI o

EG TR BRI, R T BB R )
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7. ctp Mounting Instructions

7.1 Bezel Mounting (Figure 1) i
The bezel window should be bigger than the CTP active

7.2 Surface Mounting (Figure 2)

reliability.

When mounting LCD module, please make sure it is freg
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 shockl
(e.g. dropping from high place) will damage the LCD
module.

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

TR DR T AT AP, BB R LI 5 B BT e
G} L
- DRIV S AR ' Ao S R, 22 e R R
REARZSE TR
HEARIE RO, LR R T R B BT R
AL, N IEE TGN, FTEERIE RN E .

o

T RIRE G R e R B L & i

AN B P 3 ) B SO VR e S AR

R B U, AR R T RER Y ARG
WARATIRRZ, XS AN AT 2, S i B B JPk Ak
ik, A AR 2 S i KA TE e

7. BRI R S

area. It should be=0.5mm each side.

Gasket should be installed between the bezel and the|

CTP

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

surface,|

7.1 MHEZ 3 (fE 1D

- ZPEMERE DS T CTP SEIX I, KB B EEX N
=0. 5mm.

THES CTP TR [F] B8 e g, & MBRZN 0. 5~
1. Omm.

BRI FE T T B2 A RN S48 (1) 4 T 22 2 45 4 1) 3 Y
TET A , SR @ 24 S8 LR AR AL B

- RSN R R RIRE,  DAR AN A 5] ) B
ih A fE 2R L.

module.

Bezel

=7

Gasket
CTP Cover Lens

- CTP Sensor

"~ TFT (+PCBA)

Figure 1

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 (20.3mm each
side) around the cover lens for tolerance.

It is recommended to provide an additional support
bracket with gasket for backside support when necessaryi

Mounting Bracket (or Module’s Holes)

7.2 RN (T 2)
- R IHE RLEA (8 AU R G CTP 45 Mt G i,
b U TSR3 HL 9 T DLORUIE RS G 2 52

ZEIHMERZE, BUOHES CTP BR 2 M EEE
=0. 3mm [A] .

TSV B R S T PR A AT IR B I S 48 (a0 TG 2 25 45
FAITED TRT BEERL) . REARFHE 243 33 DA AR IR LA,
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7.3 Additional Cover Lens Mounting (Figure 3)

(e.g. 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

Double Side Adhesive

- RGN RAT BRI, DART RSN 5] ) i
fth 4 BB L.

CTP Cover Lens

=1

S CTP Sensor

| TFT (+PCBA)

- ]

Support Bracket

Figure 2

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.

Gasket

7.3 Eindiik (BHE 3D
- REE BRI LR, NERORILThEE, AULEEE
7 i B A O SR AR R AN JE B I 1 B

WIS EAR S CTP R AN EA 0. 2~0. 3mm [A]H.

PRI S B B KT CTP BIAEIX I, &L B shEIX M
=0. 5mm,

BV I AR T T B2 A RN S48 (1) 4 T 22 e 45 4 1) e Y
TRT Bid) , AR I 2 S 4% DR B A .

- RGN R RS IRE,  DAR AN 5] ) s
ik (RAEE I e u

Cover Lens Gaskets
& — | CTP Sensor (+Lens)
L e |
I
=~ TFT (+PCBA)
-,

Mounting Bracket (or Module's Holes)

Figure 3

8. HifHAR bR IR T

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

R I HE B IS AESNIE X (A AL ) B BGRENE, HHES
FE R A 35 5% (RTP) 2Z 18] N B A — %2 [ 2B D=0. 270, 3mm 2
ia]. (P 4)

- UCTTTERERY, BV P A CR A Ak LR I A (9 R CRAIE B 1
Xk, DAL IXISAE AT i — &Y, 7ELE X I T
PRAERT ITO Film TR, 255 FH 1TO0 H3RT KA
Ao PRI RTP FIIBE iR ER(E, 7F RTP STHHEZ [
M) (Gasket) , FRATEBCE T THINE RN 36 30 1E X (112
%%, MHELZE V. A XFIFEE B=0. 50mm; & Nl %%
F V. A XHEEES C=0. 50mm.  (FH&] 4)

- EBFIHES RTP 43R, N2 RS B THE U5 RTP 41l

from the RTP. (Figure 4)

HITEEE E=0. 2mm.  (FE] 4)
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Bezel E: =0.2mm Foam Gasket

/ D: 0.2~0.3mm

J/ RTP ITO Fil
; -.‘_] h _/..f’ ilm

/ s (+PCBA)

I ]

|

—w

S —

Gasl-{e:t B: =0.5mm _RTP Active Area
c: ~05mm_| |, RTP View Area
Figure 4
In general design, - EE R
RTP V.A. should be bigger than the TFT V.A. RTP (IATHRIX V. A, NAS/NT TET HIATHRX V. A
and RTP A.A. should be bigger than the TFT A.A. K RTP IEIEX A A. RA/NT TFT BIZERX A A
(Figure 5) (F+ & 5)

Foam Gasket RTP Active Area

Bezel
/ TFT Active Area
e E—
X /T RTP Film
| L |

y— T

[~ TFT (+PCBA)
]

Gasket TFT View Area
-
RTP View Area
|—————

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.

URL: www.topwaydisplay.com Document Name: LMT028ENHFWA-NAN-1-Manual-Rev0.1
Page: 19 of 20



http://www.topwaydisplay.com/

TOPWAY

LCD Module User Manual

LMTO28ENHFWA-NAN

*1,
*2,
*3,
#*4,
*3,
*,
*7,

*4d,
#*9,

Mat

#1100,

Kl Ternlnal
6.3 Mo | Pk Mome
— 72,8401 3-18 L VSS
- 41,232 26 LEPCEY 2 |VSS
A 1Y ] 3.0MAX 3 | BLEN
~ o = e ! ’ 4 VDD
— o /‘\. Peel Tope S S VDD
L & [NCO/RDD
) Nl 7 [ D/CUWRD
il 8 [SCLCD/Cy
& 9/Cs
@] 10 | SDACDD
= i b 11 [ SDOD
= fes @l < 3 o 12 [NCD2y
=t e 320x240(RGE) Pixels ARG T 15 | NCCD3)
A= K %A Center @ oM 14 [NC(D4)
= q] [ : & A5 o 15 [ NC(D9y
g4y B[ _ xR c 16 | NC(D6)
B I v = R | [ s z 17 [NC(D7)
|l ¥E o s} 18] /RES
N = 2 R e 19 [NCCF MARKD
At I 3 20 NC
@ 21| NC
@ 22| NC
.i= ] 23 NC
A = 24[NC
1 NE 5[ NC
= 3 A 26| NC
4—@2.2(TH) N 28 t:
o7 BN 10.0 — =
60.3(Bezel Openlhg? 8.5
0,95 4.2
Q3
o
o (V4
jun] o
0 L s
[ I
———————————————————— —— e 018
Components Height
& Details
Scale=30/1
e -
LCD Display Type @ TFT, Transmissive (Full Wisw? B
Operatihg Yoltage 1+ 30V, Loglc Voltoge 1 3.3V
Backlight :+ White LEDs &
Pixel &rrongment 1 RCE-STRIPE %:E-hrglze [oTe
Color Depth 1 &3k Colors ) LMTOZBENHFWA-NAN-1 Outline Twg
i : ¢ it? g ' i !
EEﬁféc?ﬁrFace SPAED Bhie " MK-007739-1-1 20520614
q ; ol T 7 e
Kl P2,0,1x20+1x8 PCB Pad e =
Operating Temperature @ —20°C~70°C Fpproved Lhecked Drawn BChancL
Storage Temperoture 1 —30°C~80°C “hahgLlu
[t should keep o gop of ot least 0.2mm between the case and module surfoce To PWAY

URL:

www.topwaydisplay.com

Www.topwaysz.com

Document Name: LMT028ENHFWA-NAN-1-Manual-Rev0.1

Page: 20 of 20



http://www.topwaydisplay.com/
http://www.topwaysz.com/

