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1. Basic Specifications

Screen Size(Diagonal) : 2.5

Color Depth: 262k color

Number of dots : 320x (RGB) x 160

Active Area : 56.64 x 28.32 mm

Dot Pitch : 0.140 x 0.140 mm

Display Technology : a-Si TFT active matrix

Display Mode : SFT

Interface: SPI/CUP 8bit

Pixel Configuration : R.G.B. Vertical Stripe

Viewing Direction : full view angle

Backlight Type: White LEDs

Outline Dimension : 84.0 x 38.3 x 13.0MAX mm

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

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

1. For saturated color display content (eg. pure-red, pure-green, pure-blue or pure-colors-combinations).
2. For “color scales” display content.
3. Color tone may slightly change by temperature and driving condition.

1.1 Block Diagram

BL_EN
VDD,GND

Backlight Circuit

320x (RGB) x 160pixels

TFT Panel
D/C, /IRES, /CS, SI, SCL
VDD,GND TFT Driver
NC(FM, /RD, /WR, DIC, ICS, /RES) ——
NC(D0~D7)
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1.2 Terminal (K3\K5) Functions(Default)

Pin No. | PIN Name 1/0 Descriptions
1 GND Power Negative power supply ,0V
2 VDD Power Positive power supply
3 Sl Input Serial in/out signal.
4 SCL Input Serial Clock
5 D/C Input Serves as command or parameter select.
Reset Signal:
6 /IRES Input /IRES = L, Initialization is executed
/RES = H, Normal running
Chip Select Signal:
7 /ICS Input /CS=L, enable access to the LCD module
/CS=H, disable access to the LCD module
8 BLEN Input Backlight Driver enable signal, active High, PWM(*1) can be possible
Note:

*1. The PWM frequency is between 200Hz and 500Hz

1.3 Terminal (K1\K2) Functions

Pin No. | PIN Name 1/0 Descriptions

; Hgggmgg ﬁgxg: Negative power supply ,0V
3 NC(BLEN) Input Backlight Driver enable signal, active High, PWM can be possible
4 NC(VDD) Power Positive power supply
5 NC(VDD) Power
6 NC(/RD) Input Read enable input, active LOW
7 NC(/WR) Input Write enable input, active LOW
Register Select Signal:
8 NC(D/C) Input D/C = H, Transferring the Display Data

D/C = L, Transferring the Control Data

Chip Select Signal:
9 NC(/CS) Input /CS=L, enable access to the LCD module
/CS=H, disable access to the LCD module

10 NC(DO0) I/O
: : I/O Data Bus
17 NC(D7) /0
Reset Signal:
18 NC(/RES) Input /IRES = L, Initialization is executed
/RES = H, Normal running

19 NC(FM) Output Displaying timing frame signal

20 NC - NC
Note: 4-SPI and parallel port configuration method

Mode Install No install
4-SPI R21(100Q, 0603*4) R18-R20
(default) | R1-R4,R9,R27-R34 (0 Q,0603) R5-R8,R10,R36
80-8bit R18-R20(100 @, 0603*4) R21
R5-R8,R10,R36(0 Q,0603) R1-R4,R9,R27-R34

2. Absolute Maximum Ratings

Iltems Symbol Min. Max. Unit Condition

Supply Voltage VDD -0.3 +5.3 V GND = 0V
Operating Temperature Top -20 +70 °C -
Storage Temperature Tst -30 +80 °C -

Cautions:

Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation 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 Characteristics
VDD=5.0V ,GND=0V, Top=25°C

Items Symbol MIN. TYP. MAX. lftn Application Pin
Supply Voltage VDD 4.7 5.0 5.3 V VDD
Input High Voltage ViH 24 - 3.4 V | /RES, /CS, DIC,
DO~D7,/WR,/RD,
Input Low Voltage Vi - - 1.0 Vv SCL.SI
Output High Voltage VoH 2.7 - 34 V _
Output Low Voltage VoL GND - 0.7 V DO-D7,FM
. Iob - 83.9 - mA | Backlight are ON
Operating Current Iob - 2.86 - mA | Backlight are OFF

3.2 Display Serial Interface Timing Characteristics (4-line SPI system)(Default)

CSX 3\

L fcss o tl:ih
|
DICX X k
}1 fas » <« lahp
P toeltee »
| t'-'-'rl.l'l trdJ > A t..rru'ltrd,h >
sCL \ / \
<« ldn ¢ fah ,‘
SDA {Input) )l" ;K
i face - toa >
SDA (Outpui) h
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Signal | Symbol Parameter Min | Max | Unit | Description
CSX tcss  |Chip select time{\Write) 30 - ns
tcsh  |Chip select hold time(write) 30 - ns
twe  |Serial clock cycle (Write) 100 - ns
twrh  [SCL “H" pulse width (Write) 35 - ns
SCL twrl  [SCL “L" pulse width (Write) 35 - ns
tre Serial clock cycle (Read) 150 - ng
trdh  [SCL “H" pulse width (Read) 60 - ns
trdl  |SCL “L" pulse width (Read) 60 - ns
DICX tas  |D/CX setup time 10 -
tah  |D/CX hold time(Write / Read) 10 -
SDA tds  |Data setup time{Write) 30 - ns
{Input) tdh Data hold time(Write) 30 - ns
; For maximum
ta A t Read - 50
SDA o |Access lime(Read) " | cL=30pFFor
{Qutput) - - minimum
tod  |Output disable time(Read) 15 50 ns CL=8pF
Note: VSS=0V, Ta=25°C
3.3 8080 Mode System Bus Timing
TGHW TGHW
cs — -
R || ;ZE:T‘“—F‘?-I |
> - < .
B/C I Tes 11 Tesw ! I Tosr
| } J L | I
Y]
=d H <
Tacr I | T | I"'TFI I
WR MG - — — —=_ |
| | = | = } =
I M Z | L
! I | Tost I I Tonr | L
e - -
D[7:0] — v.H;Z:; ' | I :E:
write S Vi ' '
: : Tros/ Trosrm ol | TanT : :
o I ! |
| Tast | Tro/Trorm ! l ! I
L *
/RD Mire I Trou/ Trourm I I * |
M ;:Zl!j TronTroHFm =: |
I o T .
Trat/ TraTrm ja— el - SoH »l
D[7:0] Vi
read { Vi P
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Singal | Symbol Parameter Min. | MAX. | Unit | Description
D/C Tast Address setup time 0 - ns
Tant Address hold time (Write/Read) 10 - ns
Tchw CSX “H” pulse width 0 - ns
Tcs Chip Select setup time (Write) 15 - ns
ICS Tres Chip Select setup time (Read ID) 45 - ns
Tresem Chip Select setup time (Read FM) 355 - ns
Tesk Chip Select Wait time (Write/Read) 10 - ns
Twe Write cycle 66 - ns
/WR | Twrn Write Control pulse H duration 15 - ns
TwrL Write Control pulse L duration 15 - ns
IRD Trerm Read Cycle (FM) 450 - ns
(FM) TroHFM Read Control H duration (FM) 90 - ns
TroLEM Read Control L duration (FM) 355 - ns
IRD Tre Read cycle (ID) _ 160 - ns
(ID) TroH Read Control pulse H duration 90 - ns
TroL Read Control pulse L duration 45 - ns
Tost Write data setup time 10 - ns For
Tout Write data hold time 10 - ns maximum
D[7:0] | Trar Read access time - 40 ns | CL=30pF For
TrATEM Read access time - 340 ns minimum
Trop Read output disable time 20 80 ns CL=8pF

Note: GND=0V, TOP=25°C

3.4 Reset Timing

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 or VCI can be powered down
minimum Omsec after RESX has been released.

Intelligent Display Solutions, Unit 2, Berkshire Business Centre, Berkshire Drive, Thatcham, Berkshire, RG19 4EW

Telephone : +44 (0)1635 294600 Fax : +44 (0)1635 869200 Email: info@i-lcd.com
www.i-lcd.com A division of Intelligent Group Solutions Ltd

Page: 7 of 17



http://www.topwaydisplay.com/

LCD Module User Manual

LMTO25ENPFWA-NAN

4. Display Commands

Regulative Command Set
Command Furclion DVCE | BDY [WRX O17-8 oy D 05 D4 D3 0z i 0 | Hex
Mo Coeration [H] 1 1 ¥ L L 0 i 0 1 i i (xlh
Solbware Heset 1 i 1 X i i 0 ] 0 1 i i (b
i) 1 1 W [1] [1] 1] 4] 1] 1 L] 1] Ddh
Read Display ldaniiication L L L L X X = X = % L X XX
hfommalion 1 1|1 ¥ D1 [7:0] E3
1 1 1 L) 102 [7:0] D
1 1 1 L) 103 [7:0] D
0 1 il L) [1] [1] u] a 1 0 1] 1 ah
1 1 1 X X X X * X X ® X XX
, 1 1 1 MY D [31:25] % 1]
Rlead Display Status HEEE YK X D [22:20 D [15:16) 61
HERE ¥ X X | X ¥ X D [10: )
HERE ¥ D [7:5] ¥ X b ¥ X | oo
] i 1 L 0 0 1] i i ] i 0 | O&k
Read Display Power Mode 1 i 1 iy X X x x x X x X W
1 ro| o1 ¥ D [7:2] 0 a0 | o8
[V ¥ 0 0 i i 1 1] 1 1 | 0BR
Aead Display MADCTL 1 i 1 HE X X X k3 X X X X HE
1 1 1 HE | [1] ] i1
1] 1 i HE [1] [1] 0 1] 1 1 1] ] 0Ch
Read Display Pixel Formad 1 1 1 ¥H % % ¥ % ¥ X A ¥ | KX
1 1 1 ¥H % DPI [0 X DBl [0 )
1 i 1 X L L 0 i) i 1 i i QDh
Anad Display Image Farmat 1 | WK ¥ ¥ X ¥ X X ¥ ¥ |
1 | WK X X M ¥ M O [20] )
1 i 1 X i i 0 ] i 1 i i {Eh
Aead Display Signal Mode 1 r]o ¥ X X X ¥ X b X x|
1 1] ¥ D [7:2] 0 a | oo
. 0 1 il KA [1] [1] u] a 1 1 1 1 0Fh
Raad Display Sall-Diagrastic 1 1 1 L) X X X 2 X X k3 X X
Fesult
1 1 1 L) 0 [T:6] X 2 X X kA X D
Entar Slaep Moda 0 1 i L) [1] [1] u] 1 u] 0 L1 a 10h
Sleap CGUT 1 1 1 X L] L] 1 1 1 1 L 1 11h
Partial Mode 0N ] 1 1 K 1] 1] 1] 1 1] ] 1 g | 12h
Nermal Display Maoda QR ] i 1 K L] L] 1] 1 1] ] i i 13h
Display Inwarsion QOFF ] i 1 K L] L] i q 1] ] 0 0 | @h
Display Irrearsicn QR ] 1 1 X 0 0 1 i 1] ] 0 1 21h
1] i 1 W i i 1 ] 0 1 1 {0 26h
Gamma el ERE ¥H GC [7:0] D1
Display OFF VI ¥ 1] 1] 1 i 1 1] 0 o | 28 |
Diisplay ON 1] 1 i XX 1] 1] 1 1] 1 1] 1] 1 Zah
[i] 1 i HE [1] [1] 1 1] 1 [i] 1 [i] 24
1 1 i HE 2L [15:8] K
Codumn Addnass Set 1 i i ¥ 5 [70] M
1 1 1 ¥H EC[15:48] #x
1 1 1 ¥H EC 0] L
o | 1|1 XX o | o | 1 [ a4 o | 1 1| 28k
1 1] 1 WK SP [15:8] 3N
Fage Address Sat 1 1 1 B 5P [7:0] WK
1 1] 1 WK EP [15:8] 3N
1 1| 1 ¥ EF [7:0] 0l
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] 1 i 1] il i 1] i 1 1] ] 2Ch
oy Wi 0 ! : Lol o | Dl“m] L+ [+ [ o | o
o [ 1] 1 R o | o [ 1 Jof 1+ |1 [ o | 1 |[2on
1 1 i s RO [5:0] A
1 1 i EX R [5:0] XK
1 1 i s R31 [5:10] LE
i i 1 i (300 [5:0) L
Calor SET i 11 X Gnn [5:0] B
i i 1 K 363 [5:0) Lt
i i 1 WK B [50] W
1 [ 1] 1 WK Binn [54] XK
1 1] 1 HX B34 [54] XX
] 1 1 A 1] [ i L] i 1 i ] 2ER
Memory Read 1 [ 1 A X X X i X i X W
L I O[17: ¥ |
0 |1 1 xx o | o | 1 1 | o | o | a | o |30h
1 1 i £X 5 [15:8] 1]
Farlial Area 1 1 i s SH |70 1]
i 1| 1 KE ER [15:8] 1]
i i 1 Xx ER [7:0] EF
p |1 1 X o Lo [+ [+ ool 1+ [ 1 s
1 1] 3 HK TEA [15:8] ]
i i 1 X TFEA [7:0] 1]
Westical Sorolling Deliniian i 1] 1 KK WEA [15:8] 1]
1 [1] 1 XK VA [7:0] FO
1 1] 1 XX BFA [15:8] o
1 1 1 A BF& [7:0] (1]
Taaring Effect Line OFF 0 1 i X 0 1] 1 1 0 1 0 1 3dh
. . 0 1 1 AR 1] i 1 i 1] 1 1] 1 35h
Tearing Effect Line ON 1 1 i s & & & * £ X £ ] 1]
I O X 0 i 1 1 i 1 1 0 [36h
Memary Access Conlbeel ™= ™77, XX | my | M | My | ML BGR| MH | x | x |oo0
[ I X 0 i 1 1 i 1 1 1 [3%h
Verical Scrolling Siad Address | 1 1 1 iy VEP [15:8] (11}
1 1 1 KK WEP [74) 1]
Idle Made OFF Bol1 o KK i i i i i 1 i 0 [38h
Idle Made ON 1] 1 1 B 0 0 1 1 1 1] 0 1 349k
] 1 i £ 1] i 1 1 i i ] dAh
el Fommat Se 1 1 1 I X OF| |2 i Dl [2:1 [E1]
0 1 i s 0 1 0 1] 0 1 0 1 ddh
et Tear Scaning 1 1 i ¥ K K X K X ¥ ¥ [ 5TS(8] | DD
1 1 i X 575 [710] 1]
I O X 0 1 0 i i 1 b 1 [45h
It Y X X X X X X X L R
et Seanine LI . XX X X X X X ¥|GTS (9] GTS (4] | o0
111 XX — GTl 8 [7:0] | | 00
- , [ I KX I 1 0 1 I i b 1 [Bh
Write Dlisplay Brightness ; ; ; - DBV [70] o
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1] 1 1 HE 1 1 1] 1 0 i 1 0 Sih
Faad Display Brightness 1 [ 1] W N ® X X ® X N L
'HIERE WX OBV [74] o
Wirite GTAL Display 0 1111 X o 11 f e 11 1010 1" L
1 1 i W A X BCTRL X oD BL X X ao
0 1] 1 W i 1 a 1 a 1 b o | G4k
Aead CTRL Display 1 [ 1] 1 W X X X X X X X n | o
1 T 1 MK x X BECTRL X oo BL X x ao
Wrile Contanl Adaplive o 1 1 X 0] 1 a 1 a 1 o 1 550
Brightness Cordral 1 ] 1]t *x 3 3 % X ¥ b C [0 an
) 1] 1 1 i 1] i [ 1 i 1 1 0 S6h
“‘;ﬁmﬂ;’:::g“r:mm:“ v [ 1] X x| ox [ x| | x T x x| x|
1 1 1 X B k] k. x X X G [1:0] an
Write CABC Minimum b |1t X 0 1 0 1 1 1 1 | o [sEh
Brighiress 'HERE N CME [7:0] a0
N ' ERE W o 1 [ 1 1 1 i 1 | GFh
Rad ;:.-_!.Bc: WA mm "BERE WK X X X X X X X x| %X
righiness
1 1 1 i CME [7:0] ao
Raad Automatic o [ 1] 1 i 0 1 1 a 1 [ [ 0 | BEH
Brightness Condral 1 t 1 W " W * ¥ * ® ® X K
Sell-Diagnostic Result ERE e o7 | D6 % % % % % % | oo
o 1 1 M 1 1 1] 1 1 1) 1 1] (nl-1]
Read 101 1 T 1 x B kS kS k3 * X X X iy
1 1 1 . kadule's Manulachira [¥] E3
1] 1 1 xi 1 1 1] 1 1 1] 1 1 DBh
Read 10 1 1 1 X b3 X kS k. X k. b3 X iy
1 t 1 WE LCD Module / Driver Version [71] xx
' ERE ¥ 1 1 0 1 1 1 0 0| DCh
Head 103 1 1 1 XK x X X X X X X X XX
1 1 1 WK LCD Madule  Driver 10 [7:4 X
|En-|d|d Command Set
Command Fungtion DACK [RDX| 'WhHY D17-8 by DE | D& L2 D3 b2 o [ Hex
RG8 Intarlace 1] 1 1 H 1 1] 1 1 o 8] 0 il Bin
Signal Conirod 1 1 i |ExFass_wone| RCM [1:0) A | WSPL| HSPL | DPL | EPL e
i 1 iy 1 ] 1 1 1] [a] 1] 1 Bih
Frame Central BERE W ¥ x| % | % | x | x | owapm | oo
{In Normal Mode} 1 1 } X n X X RTHA [4:0] 100
[1] 1 BX 1 1] 1 1 1] 8] 1 | a EZh
Tlfl;zitml 1 1 X X X X X X X OIVB [1:0] (W}
1 1 X X X X RTHE [4:0] 1G
Frame Conn o |1 i 1 o1 1 0 a 1| 1 | Ba
{in Partial Mode) 1 1 X X X X X X X DI 1:0] o
1 1 X X X X RTHEG [4:0] | 1G
. . i 1 bt 1 ] 1 1 1 1 1] i Bdh
Display Irversion Canirel 1 o " p p " ” ” DINVIT:0] o
[i] 1 | ¥ 1 i) 1 1 1] 1 0o 1 BEh
1 1 ¥ | WEP 0] 0#
Blarking Parch Comtral 1 1 i X [i] VBF [§:0] [NF3
1 1 i X {l HFF [&:0] A,
HE i a HEP [6:0] 14
| Display FunctionGenred | 0 | 1] ' | X 1 | o |10 1 el 1] 1 [ o] |
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1| XX X x | x| x | erapo [ prpm 0f
1|1 XX REW G5 |s5| sm ISC [3:0] BO
1 1 HE x x WL [5oH 10
1 1 HE x x PO [5:01] [
[1] 1 KE 1 o 1 1 o 1 1 1 ETh
Entry Moda Set 1 1 K x x x x x =0 OTE GAS oy
[1] 1 KE 1 o 1 1 1 a a a E8h
Backlight Caniral 1 1 1 KK x x x x x " " WK
1 1 L X X X X TH L [3:0] 1]
[1] 1 KX 1 0 1 1 1 [u] [u] 1 Bah
Backlight Cantrol 2 1|1 XX X X | x| x | x| x " W |
HE XX TH_MV [2:0] TH_ST [311] BB
1] 1 o 1 1] 1 1 1 8] 1 8] Bah
Backlight Canirol 3 HE ¥ ¥ ¥ [ xl x | x| x H M|
1 1 HE x x x x OTH Lk [ul] [
[1] 1 K 1 V] 1 1 i 0 1 1 BER
Backlight Cariral 4 1 1 KE X X X X X = = = ¥
1|1 e DTH MV [3:0] DTH ST [3:0] AB
[1] 1 KE 1 o 1 1 1 1 a a BCH
Backlight Cariral 5 1 1 KE X X X X X = = = )
11 ®x DIMEZ [3:0] ® DM [2:0 43
[1] 1 M 1 | K] 1 [ 1 1 1 i} 1 BOh
Backlight Cantral & 1 1 XX LEECR | LRGN PO LECEW o
B E K 1 | oo [ 1] 1 |1 1 1 "'m:l:npl BEh
Backlignt Canrol 7 1|1 KX PW_DIV[7:0] oo
[1] 1 B 1 1 [1] [1] K] [N} | [N} | [N} Gon
Poweer Saonral 1 1 1 M X X X WRHA [4:0] o8
HE XX ¥ X | X VRHE [Trr] | bg
o | XX 1 v ol o [o] o i 1| cin
Pramer Garirol 2 HE XX o Ve[ o BT [2:0]
Peower Contral 3 'K XX 1 v Jel o (el o 1 | o | gon
{Far Normal Mode) 11 ¥ 1 DCAT [2:0] 0 DCAD [240] B2
Prwer Contral 4 0 |1 XX 1 1 Joel o [e ] o] 1+ | 1| com
iFor Iohe Mods) 11 e 1 DCE1 [2:0] 0 DCEA [24] B2
Powaer Cardral 5 o |1 KK 1 1 |ol| o o | 1| o | o | cea |
{For Partial Modea} 11 o i D [El:n] 0 Tc:::ﬂ [z:nl] B2
[1] 1 KE 1 1 [1] [1] [1] 1 0 1 CEh
VEOM Gontrol 1 e XX VM | VEMED] F2
[1] 1 M 1 1 K] [1] K] 1 1 [1] GEN
Gt GRIOD-7 Status HE XX X " X X X X x| x|
HE XX GPI[70] Do
'EE XX 1| o | o | o 1 | 1 | 1] om
Set GFI00-T Status Lt LA GRO[0] e L
1| XX X " " " X X € || oz
'EE XX 1 1 1 o | a | 1| o | o [o] ce
N X EXTCA[7:0] FE
el EXTC 1 1 HE E}FFCEF:I;I] 53
HE XX EXTC3[7:0] 42
0 |1 XX 1 1 le | 1 o | o | o | o | oo
WY Mamcry Wite 1 1 K x x x x PG ADA [3:0] (k3]
1 1 KE PG DATA |70 )
'HE K 1 | 1 Joel 1 Jofl o | o [ 1| om |
. 1 1 L KEY [E3:16] 55
NV Memory Pratection Key =1 X KEY [15:8] A
1 1 M KEY ITZm BB
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|1 Xl 1 1 { 1 ¥ 1] 1 1] Din

1 Tl Xl X X X X ¥ X X i *x

NV Mermioey Stalus Fead | , XX | MADGTL CNT 1 mi_ﬁlm IDIE_:EUIHT N

1 1 X BUSY | X | X | x | x VMF_CNT [2:0] ¥X
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Note: For more information and details please refer to LCD controller (ILI9342C) datasheet.
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5. Optical Characteristics

Item Symbol | Condition Min Typ Max Unit Remark
eT 70 80 -
View Angles 68 CR=10 70 80 ) Degree |Note2,3
6L 70 80 -
O6R 70 80 -
Contrast Ratio CR 6= 10° 600 800 - Note 3
) Ton
Response Time 25C - 30 40 ms Note 4
Torr
X 0.302
White 0.252 0.352 Note 1,5
y 0.265 | 0.315 | 0.365
X 0.575 | 0.625 0.675
Chromaticit Red Backlight is Note 1.5
y y 0.271 | 0.321 | 0.371
X on 0.325
Green 0.275 0.375 Note 1,5
y 0.577 | 0.627 0.677
X 0.157
Blue 0.107 0.207 Note 1.5
-0.005 | 0.045 0.095
Uniformity U - 75 80 - % Note 6
NTSC - 65 70 - % Note 5
Luminance L - 250 300 - cd/m* [Note 7

Test Conditions:

1.ILepa= 20mA(every LED), and the ambient temperature is 25°C.

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

Intelligent Display Solutions, Unit 2, Berkshire Business Centre, Berkshire Drive, Thatcham, Berkshire, RG19 4EW
Telephone : +44 (0)1635 294600 Fax : +44 (0)1635 869200 Email: info@i-lcd.com

www.i-lcd.com A division of Intelligent Group Solutions Ltd

Page: 13 of 17



http://www.topwaydisplay.com/

LCD Module User Manual LMTO25ENPFWA-NAN

Note 1: : reference Figurel
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 condition:

- Measuring surroundings: Dark room

- Measuring temperature: Ta=25C.

- Adjust operating voltage to get optimum

contrast at the center of the display.

Measured value at the center point of LCD panel after
more than 5 minutes while backlight turning on.

Note 2: reference Figure2

The luminance uniformity is calculated by using following
formula.

ABp =Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9 measured spots
Bp (Min.) = Minimum brightness in 9 measured spots.

Note 3: reference Figure3
The definition of contrast ratio:
Luminance When LCD is at
“White” state
Luminance When LCD is at
“Black” state

(Contrast Ratio is measured in optimum common

electrode voltage)

“White state “: The state is that the LCD should drive by
Vwhite. “Black state” : The state is that the LCD should
drive by Vblack.Vwhite: TBD V Vblack: TBD V.

ContrastRatio(CR)=

Note 4: Definition of Response time

Photo detector —

Field

500mm

TFT-LCD Module| LcD P |
1 ane

|

The center of the screen

Figure 1
. $=90°
'e\]:g‘;glo“ne 12 o'clock direction
1
f’l /’
B F | e
- 8';"'”'\ e -
‘\(\}_._-fq)/,
FoT
I (sz\\ [
o5 e
—1a0° B~ o
=180 ,” Active Area ®=0

-

< FPC
< p=270°
6 o'clock direction
Figure 2

(émck (TFT OFF) White (TFT ON)

2 0
The response time is defined as the LCD optical switching g'g 918;’6 ________
time interval between “White” state and 53
“Black” state. Rise time (TON) is the time between g v
photo detector output intensity changed from 90% 1 % VAR . N
to 10%. And fall time (TOFF) is the time between photo g 0%
detector output intensity changed from 10% to 90%. E
Note 5: Definition of color chromaticity (CIE1931) Figure 3
Color coordinates measured at center point of LCD. O L
S| [L/e L/3 L/3 ‘

Note 6: Definition of Luminance Uniformity Figure4 =
Active area is divided into 9 measuring areas (Refer Fig.
2). Every measuring point is placed at the £ i / ‘
center of each measuring area. o b N~ s
Luminance Uniformity (U) = Lmin/ Lmax ~
L---mmm Active area diameter, = N
W----- Active area width = ( ) () (:
Lmax: The measured Maximum luminance of all ™M - - -
measurement position. >~
Lmin: The measured Minimum luminance of all = . -
measurement position. £ () &)

\__/ Nt Nt
Note 7: Definition of Luminance: )
Measure the luminance of white state at center point. Figure 4
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6. LCD Module Design and Handling
Precautions

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

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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7. Outline Drawing
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