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1. Basic Specifications

Screen Size(Diagonal) : 2.5”

Color Depth: 262k colors

Number of dots : 320 (RGB) x 160

Active Area : 56.6x28.3 mm

Dot Pitch : 0.14x0.14 mm

Display Technology : a-Si TFT active matrix

Display Mode : Transmissive with Normally black

Pixel Configuration : RGB Vertical Stripe

Viewing Direction : Full View

Backlight Type: LEDs

Outline Dimension : 62.5 x 37.8 x 3.0 mm (exclude FPC)
(see dwg for details)

Operating Temperature : -20 ~ +70°C (No Condensation)

Storage Temperature : -30 ~ +80°C (No Condensation)

Note:

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

1.1 Block Diagram

LEDA

LEDK Backlight Circuit

320(RGB) x 160 pixels
TFT Panel

DBO~DB17 s

VCI, I0VCC, GND et TET Driver
ILI9342C or equivalent

IMO~3
D/C(SCL), SDA et

ICS, MVR(DIC), /RD, /RES, TE  me—
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1.2 Terminal Functions

Pin

Pin

No. | Name 1/O Descriptions
1 GND P | Power Ground
2 DBO 18-bit parallel bi-directional data bus for MCU system and RGB interface
I/O | mode
19 DB17 Fix to GND level when not in use
20 GND P | Power Ground
21 VCI P | High voltage power supply for analog circuit blocks
22 IOVCC P | Low voltage power supply for interface logic circuits
Chip select input pin (“Low” enable)
23 ICS I | This pin can be permanently fixed “Low” in MPU interface mode only
If not used, this pin should be connected to IOVCC or GND
24 GND P | Power Ground
(D/IC)This pin is used to select “Data or Command” in the parallel
interface
25 | DiC(scL) I (SCL)This pin is used serial interface clock in 3-wire 9-bit/4-wire 8-bit
serial data interface
8080- I /8080-II system(/WR): Server as a write signal and writes data at
the rising edge
26 | IWR(DIC) ! 4-line sygsterr? (D/C): Serves as command or parameter select
Fix to IOVCC or GND level when not in use
27 IRD | S_erver as a read signal and MCU reapl data the rising edge
Fix to IOVCC or GND level when not in use
When IM[3]: High, Serial in/out signal
28 SDA I/O | The data is applied on the rising edge of the SCL signal
Fix to IOVCC or GND level when not in use
This signed will reset the device and must be applied to properly initialize
29 IRES || the chip
Signal is active low
30 GND P | Power Ground
Tearing effect output pin to synchronize MPU to frame writing, activated
31 TE O | by S/W command. When this pin is not activated, this pin is low
If not use, open this pin
32 PWM o Output pin for PW!\/I(P_uIse Width Modulation) signal of LED driving
If not use, open this pin
33 GND P | Power Ground
34 IMO I
35 IM1 I
36 IM2 || Notel
37 IM3 |
38 LEDA P | BL anode signal
39 LEDK P | BL cathode signal
40 GND P | Power Ground
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*Notel:
Interface Logic Signals
Pin Name | I/O Type Descriptions
- Select the MCU interface mode
MCU-Interface DB Pin in use
e e Mode Register | GRAM
0| 1| o | o |89MCUBSDbitbus D[7:0] | D[7:0]
interface I
0| 1| 1| o |BOMCUIGbitbus | o | prsig)
interface I
o | 1| o | 1 |B8OMCUO9-bitbus D[7:0] | D[8:0]
interface I
0o | 1| 1 | 1 |BOMCUISbItbus | o | pri7:)
interface I
L] a0 | 1| SmestidER T on mour
IM[3:0] | (IOVCC/GND) Z-wire 8-bit data
1 1 1 1 o SDA: In/OUT
serial interface I
80 MCU 16-bit bus _ D[17:10]
0 0 1 0 interface I D[8:1] D[8:1]
80 MCU 8-hit bus . .
0 | 00| 0 | ] D[17:10] | D[17:10]
80 MCU 18-bit bus . .
0 0 1 1 interface I D[8:1] D[17:0]
80 MCU 9-bit bus . .
0 0 0 1 interface I D[17:10] | D[17:9]

MPU parallel interface bus and serial interface select
If use RGB interface must select serial interface
*: Fix this pin at IOVCC or GND
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2. Absolute Maximum Ratings

Iltems Symbol Min. Max. Unit | Condition
Supply Voltage VCC -0.3 +4.2 V | GND =0V

Logic Voltage IOVCC -0.3 +4.2 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.
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3. Electrical Characteristics

3.1 DC Characteristic
GND =0V, Top=25°C

Items Symbol MIN. TYP. MAX. Unit Application Pin
Analog Operating | 2.6 2.8 3.4 v Vel
Voltage
Logic Supply lIOVCC 1.65 1.8 3.4 Vv lIOVCC
Voltage
nput Hioh Vi | ovec : lovcC | V | DBO-DB17, WR, /RD,
g 53 D/C, ICS, SDA, IRES,
Input Low Voltage Vi GND - IOVCC \ IMO~IM3,
Output High 0.8 i
Voltage Von IOVCC IoveC v DB0~DB17, SDA, TE,
Output Low 0.2 PWM
Voltage VoL GND i IOVCC v
Operating Current lvee - TBD - mA VCI
3.2 LED Backlight Circuit Characteristics
ILeba =40mMA, Top=25°C
Iltems Symbol MIN. TYP. MAX. Unit | Remark
Forward Voltage Vi 2.8 3.0 3.2 V | One LED
Forward Current If - 20 - mA | One LED
Backlight quer WBL 360 mw
Consumption
Cautions:

Exceeding the recommended driving current could cause substantial damage to the backlight and shorten its lifetime.

LED A o N N, N, [© LEDK
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3.3 AC Characteristics

3.3.1 Display Parallel 18bit Interface Timing Characteristics (8080- I system)

tehw
N

tehw

ics ( tet
tes » tcsh | < test >
N\ N\
pIc K K
7 7
tast taht
tue
IWR N\ tye R
\( 7/ tuweh k
< tdst . tdnt
DB[17:0] 21 si
(Write)
N 4
trestrestm tant
tast tretrefm
/RD h trautraifm ¢ trdh/trdhim h
\ Trat/ty: todh ) k
DB[17:0] iL ;“
(Read)
GND=0V, Top=25°C°C
Signal Symbol Parameter : SREC Unit Description
Min. Max.
DIC Tast Address setup time 0 - ns i
TanT Address hole time(Write/Read) 10 -
Techw Chip select “H” pulse width 0 -
Tcs Chip select setup time(Write) 15 -
/CS Tres Chip select setup time(Read ID) 45 - ns -
Tresem Chip select setup time(Read FM) 355
Tese Chip select wait time(Write/Read) 10
Twc Write cycle 66 -
WR TwrH Control pulse “H” duration 15 - ns -
TwrL Control pulse “L” duration 15 -
Tost Data setup time 10 - For maximum
D[17EO]' Tour | Data hold time 10 - CL=30pF
BESO]O I Trar | Read access time(ID) - 40 ns E‘Ij_rzg‘;'!mum
D[7:0] Tratem | Read access time(FM) - 340
TopH Ouput disable time 20 80
Tre Read cycle(ID) 160
/RD(ID) TroH Control pulse “H" duration(ID) 90 When read ID data
TroL Control pulse “H” duration(ID) 45
Trerm Read cycle(FM) 450 ns
/RD(FM) Tronem | Control pulse “H” duration(FM) 90 ngﬁqnerrenaedr;g;;n
Troem | Control pulse “H” duration(FM) 355
Note:

*1. Input signal rise/fall time should be less than 15ns .
*2. Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals
*3. Please refer to ILI9342C datasheet for details
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3.3.2 Display Parallel 18/16/9/8bit Interface Timing Characteristics (8080-1II system)

tohw tehw
L
Ics o { test
tes tesh | tess
N N\
DIC K K
7 7
t'lSt t1ht
twc
IWR N twal N
\ / twch k
< 7
tost tdnt
DB[17:0] 24 ;i
(Write)
N 7
tresitresfm taht
tost trotichim
IRD b ’ N
\ tratrdifm / trdn/tranfm
oy todh . k
DB[17:0] il( :LI,
(Read)
GND=0V, Tpp=25°C
. Symbo Spec. . L
Signal I Parameter Min. Max. Unit Description
DIC TasT Address setup time 0 - ns i
TanT Address hole time(Write/Read) 10 -
Tehw Chip select “H” pulse width 0 -
Tcs Chip select setup time(Write) 15 -
/ICS Tres Chip select setup time(Read ID) 45 - ns -
Tresem | Chip select setup time(Read FM) 355
Tese Chip select wait time(Write/Read) 10
Twe | Write cycle 66 -
WR Twrn | Control pulse “H” duration 15 - ns -
Twre | Control pulse “L” duration 15 -
D[17:0], Tpst | Data setup time 10 - For maximum
D[17:10] Tour | Data hold time 10 - CL=30pF
&D[8:1], Trar | Read access time(ID) - 40 ns Etln_r_gnr'!mum
D[17:10], | Tgratem | Read access time(FM) - 340 =op
D[17:9] Toon | Ouput disable time 20 80
Tre Read cycle(ID) 160
/RD(ID) Tron | Control pulse “H” duration(ID) 90 When read ID data
TroL | Control pulse “H” duration(ID) 45 ns
Treew | Read cycle(FM) 450
/RD(FM) Tronem | Control pulse “H” duration(FM) 90 ngﬁqnerrenaedr;g;;n
Troem | Control pulse “H” duration(FM) 355
Note:

*1. Input signal rise/fall time should be less than 15ns .
*2. Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals
*3. Please refer to 1LI9342C datasheet for details
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3.3.3 Display Serial Interface Timing Characteristics (3 line SPI Timing)
. t.
4 » t tes -
1 f¢ » ¥
ICS
I 1
t t t
- O »
1. t
[ ta
1 i
@ < SCL
O L %
T i b
- - L
tr
ten. t..
3 i
SDA (DIN) f
(Host) _ 1
\ t, t
- _* »- .‘.
a SDA (DOUT) Hi-2 {
& |(Driver) !
GND=0V, Top=25°C
Signal Symbol Parameter : Spce Unit Description
Min. Max.
Tsce SCL - /CS 20 -
P ?HW /CS “H” Pulse Width ;18 s )
CSss . .
Teen /CS — SCL Time(Write) 30 .
Tscyew | Serial clock cycle(Write) 100 -
Tshw SCL “H” pulse width (Write) 35 -
scL Tsiw SCL “L" pulse width (Write) 35 - ns )
Tscycr Serial clock cycle(Read) 150
Tsur SCL "H” pulse width (Read) 60
Tsir SCL “L” pulse width (Read) 60
(Input) TspH Data hold time(Write) 30 ns CL=30pF
SDA Tacc Access time(Read) 10 - For minimum
(Output) Ton Output disable time(Read) 15 50 CL=8pF
Note:

*1. Input signal rise/fall time should be less than 15ns .

*2. Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals

*3. Please refer to ILI9342C datasheet for details
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3.3.4 Display Serial Interface Timing Characteristics (4 line SPI Timing)

D/iC

SCL

SDA (Input)

SDA (OCutput)

X X

—
JER N v

._-J" T‘..l.rc.l'rfrg "h._.

- ..tv.r:h'!trdl. W Lv:hff.rdh e

\

/
X}dtdar < tan >

GND=0V, Top=25°C

; Spec. . L
Signal Symbol Parameter Min. | Max Unit Description
IcS Tecss Chip select time(Write) 30 - ns i
TecsH Chip select hold time(Write) 30 -
Twe Serial clock cycle(Write) 100 -
TwrH SCL “H” pulse width (Write) 35 -
scL TwrL SCL “L" pulse width (Write) 35 - ns i
Tre Serial clock cycle(Read) 150
Tron SCL “H” pulse width (Read) 60
TroL SCL “L" pulse width (Read) 60
D/C Tas D/C setup.nme . 10 - ns i
Tan D/C hold time(Write/ Read) 10 -
SDA Tos Data setup time(Write) 30 For maximum
(Input) Ton Data hold time(Write) 30 ns CL=30pF
SDA Tacc Access time(Read) - 50 For minimum
(Output) Tob Output disable time(Read) 15 50 CL=8pF
Note:
*1. Input signal rise/fall time should be less than 15ns .
*2. Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals
*3. Please refer to ILI9342C datasheet for details
f.<15ns tr=15ns
70% 70%
30% 30%
URL: www.topwaydisplay.com Document Name: LMT025ENPFWA-Manual-Rev0.1.docx
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3.4 Reset Timing

Shorter than Sps SR
a
/RES |

Display Status Normal operation X Resatting

tRT

Initial condition
Default for H/W reset

GND=0V, Tpp=25°C

Item Symbol MIN. TYP. MAX. Unit

Reset LOW pulse width trw 10 - - us

Reset time trT - - 120 ms
URL: www.topwaydisplay.com Document Name: LMT025ENPFWA-Manual-Rev0.1.docx
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4. Functions
4.1 Display Commands
|Regulative Command Set
Command Function DICX [RDX[WRX D17-8 o7 )] D5 O D3 D2 D1 D0 | Hex
Mo Operation 0 1 XX 0 0 [i] 0 0 0 0 0 00h
Software Reset 0 1 21X 0 0 1] 0 0 0 0 1 01h
0 1 XX 0 0 0 0 0 1 0 0 04h
1 1 1 XX X X X X X X X x XX
Read Display Idi.arrtiﬁca‘tic:-n 1 ; 1 wx D1 [7-0] 3
Infom ation
1 1 1 XX 102 [7:0] 00
1 1 1 xX 103 [7:0] 0o
0 1 1 XX 0 0 0 0 1 0 0 1 0%h
1 1 1 XX X X X X X X X x XX
. 1 1 1 21X D [31:25] x 00
Read Display Status
1 1 1 XX X D [22:20 D [18:18] 81
1 1 1 xX X X | X X X D [10:8 0o
1 1 1 XX D [7:5] X X X x x 00
0 1 1 XX 0 0 [i] 0 1 0 1 0 OAh
Read Display Power Mode 1 1 1 XX X X X X X x x x XX
1 ! 1 XX D72 0 0 ]
0 1 1 XX 0 0 0 o 1 0 1 1 0Bh
Read Display MADCTL 1 1 1 21X X X X X X X X x XX
1 1 1 XX D2 0 0 00
0 1 1 xX 0 0 1] 0 1 1 0 0 OCh
Read Display Fixel Format 1 1 1 XX X X X X X x x x XX
1 1 1 XX X DPI [2:0 X DBl [2-0 il
0 1 1 21X 0 0 1] 0 1 1 0 1 0Dh
Read Display Image Format 1 1 1 XX X X X X x x x XX
1 1 1 XX X X X X D [2:0] 00
0 1 1 21X 0 0 0 0 1 1 1 0 OEh
Read Display Signal Mode 1 | 1 KK X X X X X X X x K
1 1 1 xX D2 0 0 0o
. ) ) 0 1 1 XX 0 0 0 0 1 1 1 1 OFh
Read Display Self-Diagnostic 1 | 1 W " " " " " " « ” W
Result
1 1 1 21X D [F:A] X X X X X x 00
Enter Sleep Mode a 1 1 XX a a 4] 1 i} 0 o a 10h
Sleep OUT 0 1 x¥ 0 0 4] 1 o] 0 0 1 11h
Partial Mode ON 0 1 21X 0 0 0 1 0 D 1 0 12h
Mormal Display Made ON 0 1 xX 0 0 4] 1 0 D 1 1 13h
Display Imversion OFF 0 1 KX a 0 a ] 0 o 0 20h
Display Inversion OM a 1 XX a a a i} 0 o 1 21h
0 1 XX 0 0 o 0 1 1 0 26h
Gamma Set
1 1 21X GC [7:0] 01
Display OFF 0 1 XX 0 0 0 1 D 0 0 28h
Display OM 0 1 xX 0 0 0 1 0 0 1 28h
0 1 XX 0 0 0 1 0 1 0 248h
1 1 XX SC [15:8] XX
Column Address Set 1 1 KX SC [7:0] XX
1 1 XX EC [15:8] XX
1 1 XX EC [7:0] XX
0 1 21X 0 | 0 | 1 | 0 1 0 | 1 1 2Bh
1 1 XX SP [15:8] XX
Page Address Set 1 1 XX SP[7:0] XX
1 1 XX EF [15:8] XX
1 1 XX EP [F:0] XX
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. D 1 1 XX | 0 | 0 | | 0 | 1 | 1 | 0 | 0 2Ch
Memaory Write
1 1 1 O [17:0] X
D 1 1 X 0 | 0 | | 0 | 1 | 1 | 0 | 1 2Dh
1 1 1 XX ROO [5:00 XX
1 1 1 XX Rnn [5:0] X
1 1 1 X R31 [5:00 X
1 1 1 XX 500 [5:0] XX
Calor SET
1 1 1 XX Gnn [5:0] X
1 1 1 X 563 [5:0] X
1 1 1 XX BOO [5:0] XX
1 1 1 XX Bnn [5:0] X
1 1 ! X B31 [5:0] XX
0 1 ! XX 0 0 0 1 1 1 0 2Eh
Memory Read 1 i 1 XX X X X X X X X X XX
1 i 1 D[17:0] XX
0 1 1 XX 0 | 0 | | 1 | 0 | D | 0 | 0 30h
1 1 1 xx SR [15:8] oo
Partial Area 1 1 1 XX SR [7:0] oo
1 1 1 XX ER [15:8] oo
1 1 1 xx ER [7:0] EF
D 1 1 XX 0 | 0 | 1 0 D | 1 | 1 33h
1 1 1 XX TFEA [15:8] oo
1 1 1 xx TFA [F:0] oo
\Vertical Scrolling Definition 1 1 1 XX WVSA [15:8] oo
1 1 1 XX VSA [7:00 FO
1 1 1 xx BFA [15:8] oo
1 1 1 XX BFA [7:0] oo
Tearing Effect Line OFF 0 1 | Ho 0 0 1 L 1 0 0 34h
. . . D 1 1 xx 0 0 1 0 1 0 1 35h
Tearing Effect Line OMN
1 1 1 XX X X X X x x x M oo
0 1 1 XX 0 Ju] 1 0 1 1 0 36h
Memory Access Control -
1 1 1 xx MY MX MY ML BGR | MH x X oo
D 1 1 XX 0 0 1 0 1 1 1 37h
Vertical Scrolling Start Address 1 1 | Ho VSP [15:8] oo
1 1 1 xx VSP [7:00 oo
Idie Mode OFF D 1 1 XX 0 0 1 1 D 0 0 38h
Idle Mode OM 0 1 1 XX 0 Ju] 1 1 D 0 1 3%h
. D 1 1 X 0 0 1 1 D 1 0 3Ah
FPixel Format Set
1 1 ! XX X DRI [2:0] X CBI [2:0] i a]
D 1 l XX 8] 1 0 1] 0 1 0 0 44h
Set Tear Scanline 1 1 ! X X X X X X X X STS[8] | 0O
1 1 1 XX STS [7:0] oo
0 1 1 XX 0 1 0 o] 0 1 0 1 45h
) 1 i 1 XX X X x X X X X XX
Get Scanline
1 t 1 XX X X X X X GTS [B]| GTS [8] | DO
1 i 1 o GTS [0 oo
. . . D 1 1 XX 0 | 1 | 0 0 J] | 0 | 1 A1h
Write Display Brightness
1 1 1 XX DBV [F:0] oo
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0 XX 0 1 0 1 0 0 1 0 52h
Read Display Brightness i I xx x x 3 *x X X X X, L
1 I XX DBV [7:0] 0o
0 1 XX 0 1 0 1 0 0 1 53h
Write CTRL Display I
1 1 XX X X BCTRL| X oD BL X % 0o
0 l XX 0 1 0 1 0 1 0 0 54h
Read CTRL Display 1 | 1 XX X X X X X X X X XX
1 I XX X X BCTRL| X oD BL X 0o
Write Contant Adaptive 0 1 1 XX 4] 1 0 1 0 1 0 55h
Brightness Control 1 { X ¥ ¥ X ® ® ® C [1:0] oo
Read C Adapti 0 1 XX 0 1 D 1 ] 1 0 S6h
ead Content Adaptive ;
Brightness Control ! I xx hd X x X X X X X W
1 I xx X X X X X X C [1:0] 0o
Write CABC Minimum 0 1 ! XX 0 1 D 1 1 1 1 o] 5Eh
Brightness 1 { X CME [7:0] ili]
o 0 ! XX 0 1 0 1 1 1 1 5Fh
Read CABC Minimum 1 K WK X X ® X X X % % | xx
Brightness
1 ] X CME [7:0] 0o
Read Automnatic 0 XX 0 1 1 o 1 0 0 0 GeH
Brightness Control 1 | WA ¥ X x x X X b ¥ W
Self-Diagnostic Result i f K o7 o6 x ® ® ® x ¥ oo
D wKAE 1 1 0 1 1 0 1 8] DAah
Read 1D 1 1 WK X X x x x X X X XX
1 I X Module’'s Manufacture [7:10] E3
0 xx 1 1 0 1 1 0 1 1 DBh
Read ID2 1 1 XX X X X X X X X X X
1 1 XX LCD Meodule ! Driver Version [7:0] Hx
0 1 xx 1 1 0 1 1 1 0 0 DCh
Read ID3 1 1 XX X X X X X X X X X
1 1 XX LCD Module / Driver 1D [7:0] XX
Extended Command Set
Command Funetion DICK |RDX[WRX D178 o7 Dg il D4 03 02 D1 oo Hex
RGE Interface 0 1 1 X 1 0 1 1 0 o] D Ji] BOh
Signal Control 1 1 X ByPass MODE[ RCM [1:0] X VWSPL | HSPL | DPL | EPL 40
0 1 1 XX 1 0 1 1 0 o] D Bih
Frame Control N
1 XX X X X X X DIVA [1:0] 00
{In Normal Mode) B
1 X X x x RTHA [4:0] 1c
0 1 1 XX 1 0 1 1 0 o] 1 | 0 B2h
Frame Control N
1 XX X X X x X CIVE [1:0] 00
(In Idle Maode) N
1 XX X x x RTHE [4:0] ic
. c | 0 1 1 XX 1 0 1 1 0 o] 1 | B3h
tr i
rams fLantra 1 K x x | x| = ® X pive 0] | oo
{In Partial Mode) N
1 XX X x x RTHC [4:0] ic
. . 0 1 1 XX 1 0 1 1 D 1 D | Ji] B4h
Display Inversion Control N
1 X X x x X x X DINWI1:0] 00
0 1 1 XX 1 0 1 1 D D 1 BSh
1 1 X 0 WFP [E:0] 2
Blanking Porch Control 1 1 K ] WVBP [6:0] 2
1 1 XX 0 HFP [G:0] 04
1 1 X HEF [7:0] 14
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Display Function Control D t K 1 4] 1 1 0 1 1 0 Bah
1 t XX X X X X PTG [1:0] PT [1:0] oA
1 t MK REW G5 | 55| SM ISC [3:0] 80
1 t WK ® X ML [5:0] D
1 t XX X X PCDIV [5:0 04
Eriry Mode Set 0 o 1 0 1 1 0 1 1 1 ETh
1 WK ® X X X X |GoM | DTE [ GAs 07
0 t XX 1 ] 1 1 1 0 0 0 Bgh
Backlight Control 1 1 t o X X X X X X X X nx
1 t WK ® X X X TH_UI [3:0] 2]
0 t XX 1 ] 1 1 1 0 0 1 Boh
Backlight Control 2 1 t M X X X X x X X nx
1 t WK TH_MV [3:0] TH_ST [3:0] EB
0 t XX 1 ] 1 1 1 0 1 0 BAh
Backlight Control 2 1 t o X X X X x X X X WX
1 t W o X X X DTH_UI [3:0] 04
0 t XX 1 ] 1 1 1 0 1 1 BBh
Backlight Control 4 1 t o X X X X x X X X WX
1 t xx DTH_MV [3:0] DTH_ST [3:0] Ag
0 t XX 1 ] 1 1 1 1 0 0 BCh
Backlight Control & 1 t MK X X X X x X X X nx
1 t WK DIMZ [3:0] X DIMA [2:0 43
0 t XX 1 | ] 1 | 1 1 1 0 1 BDh
Backlight Control § ; ) XX R F— LEDPW 00
MOPL
) 0 t XX 1 | ] | 1 | 1 | 1 1 1 0 BEh
Backlight Control 7 N
1 M FWM_DIV[T:0] Do
0 t MM 1 0 0 | 0 | 0 | 0 | 0 COh
Power Control 1 1 t XX X X X VRH1 [4:0] 0
1 t M X X X VRHZ [4:0] 0
0 t MM 1 0 0 0 ] | 0 | 1 Cth
Power Control 2 N
1 *X 0 V[0l 0 BT [2:0] oo
Fower Control 3 0 t XX 1 o] o o | o [ 1 0 | can
[For Mormal Mode) 1 t MK 1 DCAT [2-0) 0 DCAD [2:0] B2
Sower Control 4 0 t XX 1 0| o o | o | 1 | 1 | con
iFor Idia Mode) 1 t o 1 DCE1 [2:0] 0 DCBO [2:0] B2
Fower Control 5 0 t XX 1 1 o] o 0 | o | o | can
(For Partial Mode) 1 t K 1 DCC1 [2:0] | DCCO [2:0] B2
0 t WK, 1 1 | 0 | 0 0 1 | 0 | 1 C5h
VCOM Control 1 "
1 WK n/id WCM[E:0] F2
0 t XX 1 1 0 1] 1] 1 1 0 | ceh
Get GFIOD~T Status 1 1 WK A A X X X X X K| oxx
1 1 WK GPI [7:0] oo
0 t XX 1 | 1 | 0 | 1] | 1] 1 | 1 | 1 CTh
1 t o GPO[F:0] Ali]
Set GPIOD-T Status i oF
1 *X X X x X X X IE B 02
0 t XX 1 | 1 | 0 | 0 | 1 | 0 | 0 0 [ csh
1 t MM EXTCA[F-0] FF
Set EXTC "
1 xX EXTC2[7-0] 03
1 t XX EXTCI7-0] 42
0 t XX 1 1 0 1 o | o | o | o | oon
MW Memary Write 1 t *X X X X X PGM_ADR [3:0] oo
1 t M PGM_DATA [7:0] nx
0 t W, 1 | 1 | 0 | 1 | 0 | ] | 0 | 1 Dih
i 1 t XX KEY [23:18] 55
MV Memory Protection Key .
1 M KEY [15:8] AR
1 t W, KEY [7:0] A6
URL: www.topwaydisplay.com Document Name: LMT025ENPFWA-Manual-Rev0.1.docx
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D XX 1 1 D 1 J] 0 1 0 D2h
1 1 XX X X x X X X X X
NV Memory Status Read ID3_CNT ID2_CNT
1 i 1 XX MADCTL_CNT [1:0] [1-0] (1] ID1_CHNT [1:00 xx
1 t 1 XX BUSY | X X | X X | WMF_CHNT [2:00 X
0 1 XX 1 1 0 1 D 0 1 1 C3h
1 1 1 XX X X X X X X X X XX
Read |04 1 1 XX 0 0 0 0 D 0 0 0 oo
1 1 XX a 0 1 0 0 1 1 23
1 1 XX a | a 4] 0 4] 1 g 42
) 0 1]t M 1 1 0 1 1 1] 0 Dgh
Get External Register by 5P
1 1 XX X X X EMSPI SPI_EXT ORD [2:0] oo
J] 1 X, 1 1 1 O L | 4] | J] 0 EDh
1 1 } X, x X X X, WPD [3:0] 0o
1 1 t XX X X WP1 [5:0] 05
1 1 XX X X VP2 [5:0] 08
1 1 XX X X X X | VP4 [3:00 04
1 1 XX X X X VPG [4:00 13
1 1 XX X X X X | VP13 [3:0] D&
Positive Gamma 1 1 XK X WP20 [6:0 34
Correction 1 1 XX VP36 [3:0] VP2T [3:0] BA
1 1 X, x WP43 [6:0 485
1 1 } X, x X X X, VPS0 [3:0] o7
1 1 t XX X X X VPET [4:0] E
1 1 XX X X X X | VPSS [3:0] D&
1 1 XX X X VPE1 [5:0] 1B
1 1 XX X X VP2 [5:0] D
1 1 XX X X X X VPE [3:0] OF
0 1 XX 1 1 1 0 D | 0 | 0 E1h
1 1 XX X X X X WD [4:0] oo
1 1 } KX x X WM1 [5:0] 22
1 1 1 XX X X VM2 [5:0] 25
1 1 XX X X X X | W4 [3:0] 04
1 1 XX X X X VMG [4:0] OF
1 1 XX X X X X | W13 [3:0] 08
Megative Gamma 1 1 XX X WVM20 [6:0] 38
ComecticnE 1 1 L WMN3E [3:0] | VHIT [3:00 56
1 1 XX X VM43 [6:0] 4B
1 1 XX X X X X WHED [3:00 05
1 (1] WK * X ® VHST [4:0] oc
1 (1] WK * X ® ¥ | WNES [3:0] 0A
1 1 XX X X WVMET [5:0] LT
1 1 XX X X VMNEZ [5:0] 34
1 1 XX X X X X WHA3 [4:0 OF
Digital Gamma Control 1 ] 1 XK 1 1 1 o 0 | o | 1 | i} EZh
1% Parameter 1 1 XK RCAD [3:0] BCAD [3:0] XX
: 1 1 XX RCAx [3:0] BCaAx [3:0] X
16" Parameter 1 1 WK RCA1S [3:0] BCA1S [3:0] WX
Digital Gamma Control 2 ] 1 1 XK 1 | 1 | 1 o 0 | o | 1 E3h
1* Parameater i i t W RFAD [3:0] BFAD [3:0] XX
1 1 XX RFEAx [3:0] BF&x [3:0] XX
4" Paramater 1 1 KK RFAR3 [3:0] BFAG3 [3:0] e
0 1 XX 1 1 1 1 D 1 1 0 FBh
Interface Control 1 ! L MY EOR | MK EOR | WV EDT A |BcR EOR | X X | WEMODE o1
1 1 XX X X EFF [1:0] X X MDT [1:0] oo
1 1 XX X X ENDIAN | X Ok [1:00 RM | RIM 0o

Note:

*1. Please refer to ILI9342C datasheet for details
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4.2 Power off the LCD Module

IOVCC and VCI can applied any order.

VCI and IOVCC can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VCI and IOVCC must be powered down
minimum 120msec after RESX has been released.

During power off, if LCD is in the Sleep In mode, IOVCC and VCI can be powered down minimum
Omsec after RESX has been released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.
The backlight is turned on, after sending the signal, the backlight is turned off, before the signal is
turned off.

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.

5. Optical Characteristics

Iltem Symbol | Condition Min Typ Max Unit Remark
eT 70 80 -
View Angles oB CR=10 70 80 j Degree |Note2,3
oL 70 80 -
6R 70 80 -
Contrast Ratio CR 0= 0° 600 800 - Note 3
) Ton
Response Time 25°C - 30 40 ms Note 4
Torr
X
White 0.252 0.302 0.352
y 0.265 0.315 0.365
Red X 0.575 0.625 0.675
C Backlight is
Chromaticity y 0271 | 0321 | 0371 Note 1,5
X on 0.275 | 0.325 | 0.375
Green
y 0.577 0.627 0.677
X 0.107 0.157 0.207
Blue
-0.005 0.045 0.095
Uniformity U 75 80 - % Note 6
NTSC O=0° 65 70 - % Note 5
Luminance L ®=0° 250 300 - cd/m* |Note 7

1. Ir= 40 mA, and 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.

The optical characteristics should be measured in dark room.
After 5 Minutes operation, the optical

properties are measured at the center point of the LCD screen.
All input terminals LCD panel must

be ground when measuring the center area of the panel.

Measuring surroundings: Dark room

Measuring temperature: Ta=25C.

Note 3: Definition of contrast ratio
The definition of contrast ratio (Test LCM using SR-3A (1°)):
Contrast Luminance When LCD is at “White” state

Ratio(CR) Luminance When LCD is at “Black” state
(Contrast Ratio is measured in optimum common electrode
voltage)

Note 5: Definition of color chromaticity (CIE1931)
Definition of Color of CIE1931 Coordinate and NTSC Ratio.

Color gamut:
Area of RGB triangle

X100%

Area of NTSC triangle

Note 2: Definition of viewing angle range and measurement system.
The definition of viewing angle:
Refer to the graph below marked by 6 and @

Normalline | T o0,
B:;JH:S e | 12 o'clock direction
1
8, ol
- 1
~ e o
o S
g e - i’ . J-,.- g
/// M /
T
®=180° s i T
| y
1

('. e f/

" =270
6 o'clock direction

Note 4: Definition of Response time
Definition of Response time.

The response time is defined as the LCD optical switching time
interval between “White” state and

“Black” state. Rise time (Ton) is the time between photo detector
output intensity changed from 90%
to 10%. And fall time (Torr) is the time between photo detector
output intensity changed from 10%
to 90%.

(v’.lhihe (TFT OFF)

Black (TFT O

White (TFT DFI:})

Phato detection output
[Relatrve value)

Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every
measuring point is placed at the

center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L--mm-- 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.

!
e e 0

9
. & ©® 6

g
& ® 06

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

6. YR B R AR BR i A I A

Please ensure V0, 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 com 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.

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|

(max./min

THEER VO, VOOM FIBE, LA RV A s B ERAE AN [ HY
IR T UL AEAN IR AL A A B B, )
BEIR B SR AR X LU BT, 1 55 oRg I P FL B b5 B D on L E
A

TR TRV S AR 10 A58 7 5 A 2 R R A I 0 B
T OURHLTE (V. A) Y A EEAT A, AR IR 8O0 B R R Rl
RE IR RUN BoR A R, BRERX 2.

TH I S R AUE (B LAA M VBt s

WIER A BB IR AT, A BRIk E
.

TR REAR RS TR MR, DU G Vi S R L)
R/

AL AR ] TC 85 Fr (31 TAB B COG) W2 4M R M) A UK,
WEYEIAE T AT RE S 5 R BN BRI RE AR, HRR
FARE I 155

T TRV s AR 5 41 5% 2 8] R B R % 119 2 () (nl 48 P At
), LA S i R on S AR R B R 52 A s
PR BRI ER R .

B S S s BEAESE — TN A [R5, AT B
RECI ARG s V38 oL B B — B ) e — K I
ORI e T R S R ] o i
HZFERDC BT SR R AR N A A YR
TR, TORE I R s B R R R R 2

T ZITE PR IR S (I K/ B/ NMEAit/ TAEIRE) N A% FH 8l
B R EYGE T 48 /NSTRLE.

T b TN R A 25128 0 0 C~40 C <80%RH.
W BRI T v, mitE, AESK
W2

TEEH R, B2 G BRI SR 2R B,
B FEETE, SRR, SPHOGRRE.

0 BN AR A, 5 52 AR IR, 1 55 b PRIE VR S T AR
HAER # i  TAERR ST sk AR AE . (0 ISR IER B
i, 25)

SR B R TR RN RS L

T T RRR s R I W BSOS e, B 1 4 R 4K 8k TAB
T2 ST
TR, R R R . SRR ]
MR ZIN GRS m . SEERANEARURK
4,

T 71 FH AR 7 S5 P ek P VR A B A AR R, DL A
SR B L .

DCATAE PSRBT A1, S A B L T 455 VR o R T
FCAbAE R 7 (0 2 7K) #8AG T BESRIR VB AR

R/ 9R i TR T oAy S i e § S DS i3 VG et = 1)
PR BRSPS

REMCYR it W AR S 1 5500 v T T i VL s AR
L BRI o

EGER R R BER I, X4 P EUR R 7 .
VB B e B AR T AR, AR T UL (A s Ak B V)
YA T RESRIR IR s AR

YR BRI AT DRI, 48 B DR AN 5 283 BRT g™
A

DRI s B R THT R e i R, 2228 58 B T
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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.

7. CTP Mounting Instructions

SREAZHE TR
HEARE RO, RS R TR B B LR R
AL, ONIEF L, T AERLIN A 9 k.

- VT ROR SR B B L G 1

- AR R B OE R RREER
B e B B, R T RE Y AHSG
WARATIIRIZ,  HR AN TR 2, n 2 i 3 B Jpk AR
Ik, TEAEHIIE R S AR MRS .

7. AR EE RIS

7.1 Bezel Mounting (Figure 1)

7.2 Surface Mounting (Figure 2)

The bezel window should be higger 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.

7LMAEZ S (B 1D
AR S SR T CTP B E XK, & AR ahE X R

=0. 5mm.
- THAES CTP AR AR B R, AR ARIBRZ N 0. 5~
1. Omm.

S VS LN E T T SR BRI S (19 I T 22 2B 5 PO T 2
TET R, AR o 24 S 43 DL OR S A A

- RGN RAT RS IR, DART RSN 5] B
b o /E FHZIE R L.

Bezel

=7 —

Gasket
CTP Cover Lens

== CTP Sensor

[~ TFT (+PCBA)

Mounting Bracket {or Module’s Holes)

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 ga0.3mm 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.

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

7.2 N (MHE 2)
P TRHE B ELAG 4 A OUHT RS G CTP 53T &
U T SRV 8 HLYE 1R e TS DU R R, I 2R 58

’ ﬁ

ZEFHIERZE, @#WAES CTP stk MV EE A
=0. 3mm [ i,

VLB TR TS R A B BB BN S 48 (5 an O 2 2k &5
MR TRT BB, BRI P& 24 3 43 DAARRR R LA

- RGN RAT RS IR, DART RSN 5] B
fh o /E R b

Bezel Double Side Adhesive CTP Cover Lens
e il
= - CTP Sensor
™ TFT (+PCBA)
- |

Support Bracket

Figure 2

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|

Gasket

7.3 @i (B 3)
- RN R, N IRLThRE, ARLERE
7 it R 5 PR AT O s BOR R JE FEE P 5 .
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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.

PIHE AR CTP 21 [A B B A 0. 2~0. 3mm [AJER.

LB AR & KT CTP B E X, 510 B SR X BL
=0. 5mm,

AU BN PR T THT B AL BRI S22 (f51) 4 01 2 2 45 ) 1) i Y
TET F5E3) ,  SANFI FHIE 24 5243 DR RIS A B

ARG N RAT R, LABT RSN A 51 7 8
il o /E I L.

Cover Lens Gaskets
& — | CTP Sensor (+Lens)
1 L8
I
= TFT (+PCBA)
L &

Mounting Bracket {or Module’s Holes)

Figure 3

. RTP Mounting Instructions

8. HiH MR RS

It should bezel touching the RTP Active Area (A.A.) to prevent
abnormal touch.It 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.

I TAE LR IR AESNVEIX (AL AL ) B3 REN1E, HHES
L BE A B 57 (RTP) 2 [R) B2 B3 A — 52 A 25 R D=0. 270, 3mm 2
H]. (BBl 4)

BT THTHERT, B3 2 FH T (R4 ot B DY ] ) A AR IE #4
Xk, DA IX e ST ik — & By, 72 I XL
PRAERT ITO Film BT, 55 FE1TO MR KA
e ARYT RTP Flkk G iR EAE, 75 RTP 5 THIAE 2 [ 2445
M) (Gasket) , FRATEUCR VI THIE N 7 55 301F X (134
%, HHEAZE V. A XFIFEE B=0. 50mm; & Nk %%
F V. A XHEEES C=0. 50mm. (P&l 4)

TERTHTHAE S RTP ZH3eRS, N2 R 2 HHE A )5 RTP M)

(Figure 4) KIEIEE E=0. 2mm. (P& 4)
Berel E: =0.2mm Foam Gasket
—_—
AN I/ D: 0.2~0.3mm
B | J ‘_k_"l + RTP ITO Film
I L
i |
ol
/ * I TFT (+PCBA)
el |
s
Gaskst B: =0.5mm _ RTP Active Area
C: =0.5mm_ | RTP View Area

Figure 4

In general design,

RTP V.A. should be bigger than the TFT V.A.
and RTP A.A. should be bigger than the TFT A.A.
(Figure 5)

T BETT I

RTP I #RIX VoA REAS/NT TET [ATRLIX V. A
B RTP (EIEIX AL A, RiA/NF TFT BISIEX AL A
(KB 5)
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Bezel Foam Gasket RTP Active Area

N / TFT Active Area
X /] RTP Film
Ld |

- T

4 N

1 "~ 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.
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Note:

¥1, LCD Display Type : TFT.Transmissive (Full View>

2, Pixel Arrangment : RGB-STRIPE

¥3. Color Depth : 262k Color

¥4, Operating Voltaged(VCI , IOVCCY :+ 2.8V

%2, Backlight : White LEDs

*6. Backlight Supply @ 2x20mA (VF=9.0V, TYP>

¥/, Recommended Connector Kl@ FH28-40S-0.5SH (HIROS)
¥8. Uperating Temperature : —20°C~/0°C

¥9, Storage Temperature : —30°C~80°C
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1 | GND °l | VCI
c | DBO ce | 10vCee
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S | DB3 25 | D/CCSCL)
6 | DB4 c6 | /WRAD/O)
3.0 7 | DBS 27 | /RD
8 | DB6 c8 | SDA
L] 9 | DB/ 291 /RES
10 | DB8 30 | GND
0 11 | DBY 31| TE
12 | DBIO 32| PWM
13 | DBII 33| GND
14 | DBI? 34| IMO
15 | DBI3 35| IMI
16 | DB14 36| IM2
17 | DBIS 37| IM3
1 18 | DBI6 38| LEDA
19 | DB/ 39| LEDK
s 20 | GND 40 | GND
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