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1. General Specifications

Feature

Spec

Size

12.1 inch

Resolution

1024(RGB) x 768

Pixel Configuration

R.G.B. Vertical Stripe

Display Spec. | Pixel Pitch (mm) 0.240 (H) x 0.240 (V)
Display Mode Transmissive, Normally Black
Surface Treatment(Up Polarizer) HC
Viewing Direction Full
LCM (W x H x D) (mm) 288.2x226.2x17.9
Active Area(mm) 245.76*184.32
Mechanical With /Without TSP With Capacitive Touch Panel
Characteristics | Touch Interface [IC/USB
Touch Point 10 Points Touch

Matching Connection Type

FI-SEB20P-HFE

Electrical
Characteristics

Interface

1port LVDS  8bit / 6-bit

Color Depth

16.7M&262K

Note 1:Viewing direction for best image quality is different from TFT definition, there is a 180 degree

shift.

Note 2 : Requirements on Environmental Protection: Q/S0002
Note 3: LCM weight tolerance: +/-5%
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2. Input/Output Terminals

2.1 TFT LCD Panel (CN1)

Connector type: JAE FI-SEB20P-HFE

Input data signal: 8-bit
Pin No.| Symbol Signal P J I.nput-data. Remark
MAP A MAP B signal: 6-bit s
1 A | D3+ Pixel data RO-R1,G2-G1,BO-B R6-R7,GE;—G7,BS-B )
B [ GND Ground - Ground
, A | D3 Pixel data RO-R1 ,G?-G1 ,BO-B R6-R7,G§-G7,BG-B )
B [ GND Ground - Ground
3 DPS Selection High : Normal scan
of scan direction Low or Open: Reverse scan
4 | FRc | Selection ofthe High Low or Open
number of colors
5 GND Ground Ground
6 CLK+
Pixel clock Pixel clock
7 CLK-
8 GND Ground Ground
9 D2+
Pixel data B4-B7,DE B2-B5,DE
10 D2-
11 GND Ground Ground
12 D1+
Pixel data G3-G7,B2-B3 G1-G5,B0-B1
13 D1-
14 GND Ground Ground
15 DO+
Pixel data R2-R7,G2 R0O-R5,G0
16 DO-
17 GND Ground Ground
Selection of .
18 MSL LVDS input map Low(Note1) High or Open Low(Note2)
19 VCC
Power supply Power supply
20 VCC
Note1: FRC is high

Note2: FRC is low

Note3:

Detail can refer to Page 12~13
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2.2 Backlight (CN2)

Connector type: SM10B-SHLS-TF(LF)

No Symbol /(o] Description Remarks
1 Vi P Converter input voltage
2 Vi P Converter input voltage
3 Vi P Converter input voltage
4 Vi P Converter input voltage
5 Vaenp P Converter ground
6 Veno P Converter ground
7 Venp P Converter ground
8 Veno P Converter ground
9 EN I Enable pin Default L(Note1)
10 PWM I Backlight Adjust Default H(Note2)
I/O definition:
I--—-lnput  O--—--Output 1/O----Input/Output = P----Power/Ground N—No Connect

Note1: The circuit diagram of PWM on LCM is as follows

Note2: The circuit diagram of EN on LCM is as follows

Vi

100K
PWM

39K IA;LL4.7K

PWM circut on LCM

EN

5.1K
Backlight Enable

EN circuit on LCM
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2.3 K8 Capacitive Touch Panel Terminal

Pin No. [Pin Name 10 Descriptions
1 RST I Touch Panel Reset
2 VDD 3.3V Power |12C Power Supply(3.3V)
3 GND Power |Power Supply GND (0V)
4 INT O Touch Panel INT
5 SDA 1/0 12C DATA
6 SCL I I2C DCLK
7 GND Power |Power Supply GND (0V)
8 D+ 1/0 USB D+ Signal
9 D- I/O USB D- Signal
10 VDD +5V Power |USB Power Supply(5.0V)
Note:

*1: VDD_3.3V and VDD_5V cannot supply power at the same time.
*2: When using IIC communication, use 3.3V power supply.
*3: When using USB communication, use 5.0V power supply.

*4:CTP Driving IC:ILI2511.

2.4 K9 Capacitive Touch Panel Terminal(USB TYPE-C)

Pin No. |Pin Name 10 Descriptions
A1/B12 |GND Power |Power Supply GND (0V)
A4/B9 |VBUS Power |Positive Power Supply(5.0V)
A5 NC - No connection
B8 NC - No connection
B7 D- 1/0 USB D- Signal
A6 D+ 1/0 USB D+ Signal
B6 D+ 1/0 USB D+ Signal
A7 D- 1/0 USB D- Signal
B5 NC - No connection
A8 NC - No connection
B4/A9 |VBUS Power |Positive Power Supply(5.0V)
A12/B1 |GND Power |Power Supply GND (0V)

URL: www.topwaydisplay.com
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3. Absolute Maximum Ratings

Parameter Symbol Rating Unit Remarks
LCD panel signal processing VCC 20510 +5.0
Power supply board v
voltage
LED driver Vi 9V to 28V
Low level
Logic Input VIL 0to 0.3VCC v Ta=25°C
Input voltage Voltage High level VIH | 0.7vcctovee
for signals
PWM TBD to +(5.5)
LED driver Vv
EN TBD to(12)
Inrush current Irush - A
Storage temperature Tst -40 to +90 °C -
Front surface TopF -30 to +80 °C Note1
Operating temperature
Rear surface TopR -30 to +80 °C Note2
<95 % Ta<40°C
<85 % 40°C < Ta<50°C
Relative humidity RH <55 % | 50°C <Ta<60°C
Note4
< 36 % 60 <Ta < 70°C
<24 % 70 <Ta < 80°C
Absolute humidity <70 3 — ane
Note3 AH Note4 g/m Ta=80°C

Note1: Measured at LCD panel surface (including self-heat)

Note2: Measured at LCD module's rear shield surface (including self-heat)
Note3: No condensation

Note4: Water amount at Ta= 80°C and RH= 24%

URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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4. Electrical Characteristics

4.1 Driving TFT LCD Panel
(Ta= 25°C)

Parameter Symbol min. typ. max. Unit Remarks

Power supply voltage VCC (3.2) 3.3 (3.4) Vv -

Power supply current ICC - S—(ig g(ﬁgz) mA at VCC= 3.3V

Permissible ripple voltage VRPC - - 100 mVp-p for VCC

High | VTH - - (+100)

Differential input threshold mv atVCM=1.2V

it Not
volage Low | VIL | (-100) - - ote3

High VFH1 | (0.7VCC) - (VCC)
gggt I;lgggﬁcgol\r/lSL signal v CMOS level
’ Low VFL1 0 - 0.3vCC
Input current for High IFH1 - - (-300) WA )
DPS,FRC and MSL signal
rRan S9N ow | IFHT | (-300) - -
Note1:  Checkered flag pattern [by IEC 61747-6]
Note2:  Pattern for maximum current
Note3:  Common mode voltage for LVDS receiver
4.2 Driving Backlight
(Ta= 25°C)
Parameter Symbol min. typ. max. Unit Remarks
Power supply voltage Vi (11.2) 12.0 (12.8) \% Note1
Power supply current . ) 192 (TBD)
Note2 | (TBD) | Note3 mA Note4
Permissible ripple voltage VRPD - - 200 mVp-p for VDD
Input voltage for High VDFHA1 (1.2) - (5.5) \ ]
PWM signal Low VDFL1 0 - (0.35) Vv
Input voltage for High VDFH2 5 (12) 12.5 \Y ]
EN signal Low VDFL2 0 (0.8) Vv
PWM frequency fewm (200) - (10KD Hz Noteb5, Note6
PWM duty ratio DRpwm (5%) - (100 %
Note7
PWM pulse width tPWH TBD - - us
LED Life Time LT - 50000 - Hrs Note8

Note1:When designing of the power supply, take the measures for the prevention of surge
voltage.

Note2:The power supply lines (Viand GND) may have ripple voltage during luminance control of
LED. There is the possibility that the ripple voltage produces acoustic noise and signal

wave noise in audio circuit and so on. Put a capacitor between the power supply
lines (Viand GND) to reduce the noise if necessary.

URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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Note3:This value excludes peak current such as overshoot current.

Note4:At the maximum luminance control
Note5:A recommended frwm value is as follows.

2n—1
fm_d = q

(n = mteger. fv = frame frequency of LCD module)

% fv

Note6:Depending on the frequency used, some noise may appear on the screen,
Please Conduct a thorough evaluation.

Note7:The recommended PWM frequency is 200Hz to 10kHz, but the LED current cannot be
100% proportional to duty cycle, especially for high frequency and low duty ratio.
While the EN signal is high, do not set the tPWH (PWM pulse width) is less than 0.1us.
It may cause abnormal working of the backlight. In this case, turn the backlight off and
then on again by EN signal.

Note8: Optical performance should be evaluated at Ta=25°Conly.
If LED is driven by high current, high ambient temperature & humidity condition.
he life time of LED will be reduced.
Operating life means brightness goes down to 50% of initial brightness.

Typical operating life time is estimated data.

4.3 CTP recommended Operating Condition

Parameter Symbol min. typ. max. Unit Remarks
Power supply voltage VBUS 4.5 5.0 55 \%
Power supply current I_veus - 100 - mA
URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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4.4 Block Diagram

Host LCD module (Product)
o 1 = with timing controller
D1+ ; e
! % 1000 0 »
el —
sl >
D2+e—{¢ 5 ||
: % 10a | =
! @
D2- *— 38 3
I Q0
D3+e— @
: % 1000 =
D3-e—
CLK+ o . @ LCD panel
! 1000 > = _
. oo % = o H 1024 x3 (R, G B)
CLK- +=—1—= . o
1 L :} <t
DPS ;
FRC _
MSL ! "
i Power
! supply for
GND o—. l ol
Note1l
NoteZ2 |
. | Fuse
i DC/DC
veC : ga converter
i | Fuse
.'I ._i_ =
PWM o
! > LED Backlight
EN * *| LED driver
GND *— >

Note1:GND (Signal ground)is connected to FG (Frame ground) in the LCD module
Note2:GND and FG must be connected to customer equipment’s ground, and it is

LCD panel signal processing board

recommended that these grounds to be connected together in customer equipment.
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5. Timing Chart

5.1 Timing Characteristics

Parameter Symbol min. typ. max. Unit Remarks
CLK Frequency 1/tc (50.34) | 50.66 | (65.34) | MHz | 19.739ns (typ.)
- 21.477 - S
' Cycle th o 46.561 kHz
Horizontal (typ.)
1084 1,088 1214 | CLK
DE Display period thd 1024 CLK -
; - 16.666 - ms
Vertical Cycle tv 60.0Hz (typ.)
(One 774 776 897 H
frame) [ Dpisplay period | tvd 768 H -

Note1:Definition of parameters is as follows.

tc= 1CLK, th=1H

Note2:See the data sheet of LVDS transmitter.
Note3:Vertical cycle (tv) should be specified in integral multiple of Horizontal cycle (th).

5.2 Input signal timing chart
to
s Mt r_'l A L\
YLy iy uu
i 3 INVALID ‘ VALID INVALID
i' — Y—
DD JDJ(:EC
. % 1023 1024, {
DE ! k |
. thd{1024CLE) _J
» thi10EECLEY "
i i
i |
Vertical timing i i
3 INVALID .i | VALID INVALID
" T |
DATA laY Vel e i
Motel }',:X .;:(_In}}_ _:(_:ﬁ_CK I'l._
| i 76 ”n“c' :
5 o | i
i i
e ] A |
|  waem |
: OT6H) .
Note1:DATA = R0-R7, G0-G7, BO-B7
URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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5.3 LVDS data input format

Input data signal: 8-bit

\

CLK+/-

| /

po+/- X Ri1l X RIO)

301 X Risl X R4l X R3l X Ri2)

R[1] X R[0]

T €0 €0 €00 €5 €05 €0 €0 €0
D2+- X B3 X B2 X DE X - X - X B5| X B4l X B[3] X B2l X DE )(
D3+- X RI7) X Ri6] X _BI71 X B8 X GI71 X Glél X R7) X RIe] X
Previous Cycle —— Next Cycle
VESA (MAP B)format
CLK+/- \
| / |

po+- X Ri3l X Ri21 X Gi2) X R X Riel X Risl X R4l X Ri3) X Ri2) X G121 X
D1+- Y G X G B3] X 812 X Gl7) X Gle) X G DEE) CE
D2+/- B[E}X Bl4] Y DE )( - )( ] XB[T] X BI6] § BI5] X Bl4) Y DE X
D3+- X R(1] X RIO) ERCCDEDED CC) &

Mext Cycle

Previous Cycle

Current cycle

JEIDA (MAP Ajformat

Note1:LSB (Least Significant Bit) - R0, GO, BO; MSB (Most Significant Bit) - R7, G7, B7
Note2:Twist pair wires with 100R(Characteristic impedance) should be used between

LCD panel signal processing board and LVDS transmitter.

URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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Input data signal: 6-bit

\

CLK+/-

|
DO+- X R{1] X RI0] X RI5] X Ri4] X RI3] X Ri2] X Ri1) X Ri0) /4
D1+ G €T €T EE) €T D.ED €U
D2+- YB3 X B2l X OE X - X - X Bis] X Bi4) X BI3) X Bl2) X DE X

Previous Cycle Mext Cycle
Current cycle

Note1:LSB (Least Significant Bit) - R0, GO, BO MSB (Most Significant Bit) - R7, G7, B7
Note2:Twist pair wires with 100R(Characteristic impedance) should be used between
LCD panel signal processing board and LVDS transmitter.

5.4 LVDS RxAC SPEC

Parameter Symbol Min. Typ. Max. | Unit Condition
Clock I pxFcLK | 10 i 110 | MHz
frequency
1 data bit time Ul 1/7 1/RXFCLK
Position 1 Rspos1 -0.2 0 0.2 Ul
Position 2 Rspos?2 0.8 1 1.2 Ul
Position 3 Rspos3 1.8 2 2.2 Ul
Position 4 Rspos4 2.8 3 3.2 Ul
Position 5 Rspos5 8 4 4.2 Ul
Position 6 Rspos6 4.8 5 5.2 Ul
Position 7 Rspos7 5.8 6 6.2 Ul
Input data skew [VID[=100mV
margin TRSKM - - 0.2 ul RXVCM=1.2V
RXFCLK=75MHz
Clock high time | TLVCH - 4/(7*RXFCLK) - ns
Clock low time | TLVCL - 3/(7*RXFCLK) - ns
PLLwake-up | ronpr | - . 150 | us
time
URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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=3 SR B

Previous Cycle —

- A LR

VDD

v

TenrrL |
|
I
I
|
|
|
!
|
[

HESaEEEEan
[T

\ VIL /
; ! ! .
] VTH | VTH VTH : VTH VTH
| | | |
VTL VTL VTL ; VTL VTL
|

=
—
s}

CLK

DATA

Rsposl

Rspas2

_{E%
= =
= fa ot

-y

3

=3 w

<'***'(*

= 3

=t junj
D
< <

3 g

Rspos3

'

T
|
|
|
|
|
Rsposd |
»!

T
|
|
I
|
|
|
|
Rspos§ |
|

Rsposé | 7 T o
Rspos7 e I! ‘\
| I I
I ! Ul \
———————
| ! ! |
I t + I
Trskm | Tew | Tesku
[———— ]
:|: ! ! :|:
| t + |
Ideal TX Pulse Position Ideal TX Pulse Position

TRSKM: Receiver strobe margin

Tsw : Strobe width ( internal data
sampling window )

VTH=Rxvcm+|VID|/2, VTL=Rxvcm-|VID|/2
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5.5 Display Colors and Input Data Signals

5.5.1 16,777,216colors

This product can display equivalent of 16,777,216colors with 256 gray scales(FRC:High).

Also the relation between display colors and input data signals is as follows.

MDIUIDIDIGUG coo|loo o coo|lo~o -
Hem"emememoco oo oc|loo o coo|loo — =
Hlereoe~romeo~ooo coco|loo o coo|loo o — -
mle e~ ~o~oc o coco|loo o coo|loo o — - -
MUIUIDIUIUUD mma|lomee T e @em s — -
mle~ome mao-lae o coo|leoo o cooloco o —
Blomoamana~osas coo|leoo o coolocoa o —
mmﬂlﬂlﬂlﬂlﬂﬂﬁ oo o|loo o coo|loo o — -
M@ﬂﬁﬁﬂllllﬂﬂﬁ oo o|le 0o =Rl l=E==] oo o
mmﬂﬁﬂﬂllllﬂﬂﬁ oo o|lo o — R I == =] o oo
Mmﬂﬂﬂﬂllllﬂ_ﬂﬂ coo|leoc o —-——oe o o oo
MEUUUDIIIIUUG coo|lec o - oo o coo
WGUDUDIIIIUUD coolooc o - oe o coo
&%ﬂﬂﬂﬂllllﬂﬂﬂ oo o|loo o —_.— e o oo
S |
.w.wwﬂﬂ.ﬂ.ﬂllllﬂﬂﬂ oo o|loo o —_.— e e o oo
.WW.UG.U.UIIII.UGO oo o|loo o —_—— oo o =TT
MMOOIIOGIIGIO - - s o cooioe o =T — -]
= | S E e D DD I === coo|loe e -]
Hdleemmoe~~eoeo e - - oo oo o|loo o 2o
HDOIIDDIIDGO — - - o o o oo oo o o [ T e I |
gleerroeoe~~lec e “mmlooce ocoolooco coo
Mleermmoo~~laoae o - —- oo o coo|loo o o oo
Blocommoommloco - o oo cooloco o o oo
Elos mmoowmos o - o oo cooloao o oo
Kedm_nnwmk = = - | S = S e =
@ MM%%m%m.ﬂmm Fe 22 B3 Ee = mm Fe— D 2
sl ags5l0L=m © 5 m v 5 d8ld © s A
o =
.m.._.,
&
A SI0|07) JSRE ajeas ARG pay RIS ARIT USIN) aeas AT anjg

Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc

www.topwaydisplay.com

URL:

Page: 15 of 28



TOPWAY

LCD Module User Manual

LMT121EAGFWA-NND-1

5.5.2 262,144colors
This product can display equivalent of 262,144 colors with 64gray scales(FRC:Low).

Also the relation between display colors and input data signals is as follows.

Data signal (0: Low level, 1: High level)

Displaycolors 2724 R3 R2 R1 R0|GS G4 G3 G2 Gl GO |B5 B4 B3 B2 Bl B0
Black |0 0 0 0 O O0|/0 0 0 ©O© 0 0|0 0 0 0 0 0
Bue (0 0 0 0 © /0o o 0 ¢ o0 oOft 1 1 1 1 1
i Red [1 1 1 1 1 1lo o0 o o 0 o0|l0 0 0 0 0 0
2 Magent [1 1 1 1 1 1/0 o o o o0 of1T 1 1 1 1 1
S a o ¢ 0 0 0 O/t 1 1 1 1 ile o @ o O B
3 Geeen (60 0 o 0 ¢ @1 1 1 1 1 1|t 4 4 1 1 i
Cyan |1 1 1 1 1 1|1t 1 1 1 1 tlo o o o o0 o
vellow |1 1 1 1 1 ¥/ 1L 1 1 1 1|t 7 1 ¥ 1 1
White
Black 0 0 0 O 0 0 o 0 olo0 0 0 0 0 0
. o o 0 0 0 1/0 ¢ 0 0 0 0|0 0 0 0 0 0
3 dark |0 0 0 0 1 0O 0 0 0 0 0/0 0 0 0 0 0
2 (] : : :
% i : : =
3 bignt [1 1 1 1 o0 1|0 0 0 0 0 ©0[0 0 O 0 0 O
1 1 1 1 1 o0/0 0 0 0o o0 ol0 O 0 O O ®©
Rd [1 1 1 1 1 1|0 0 o o0 0 o0|/0 0 0 0 0 O
Black [0 0 0 0 ©0 0/0 0 0 O 0 0|0 0 0 0 0 0
P o o0 0 0 0 O0|/0 ¢ 0 0 0 1/0 0 0 0 0 0O
3 dask [0 0 0 ©0 o0 0|0 0 0 O 1 0|0 O 0 0O 0 O
z T : : r
;‘ i : : -
2 bigt (0 0 ©0 o0 o 0|1 1 1 1 0 1|/0 0 0 G O O
© o 0 0 0 0 O|1 1 1 1 1 Dl © 0 O 0 ©
Geem [0 0 0 0 o0 0|1 1 1 1 1 1/0 0 0 0 0 0
Black |0 0 0 0 0 0|0 0 0 0 0 0|0 0 0 0 0 0
. o o0 0 0 0 O0|/0 0 0 0 0 o0l0o 0o 0o 0 O 1
i dak |0 0 0 © 0 0|0 O O O 0 0|0 O O O 1 0
= T : : :
‘;.l 1 : )
g bright (0 0 0 0 ©0 0|0 0 0 O 0 O[1 1 1 0 1
p ¢ 0 0 09 0|0 ¢ 0 © O O|I 1T 1 1 1 @B
Bne |0 0 0 0 0 0/0 0 0 0 0 oOf1t 1 1 1 1 1
5.6 Display Positions
D (1, 1)
| R| G| B |

.——'_'—“_,'_‘_‘-‘

TEEEEE . D X, 1) D(1023, 1) | D(1024, 1)
D{ 1. 2) | O{ 2. 2) . D[ X. 7 D(1023, 2) | D(1024, 2)
D( 1, Y) | D( 2, Y) . D( X Y) “oe D(1023, Y) | D(1024, Y)
D( 1,799) | D( 2, 799) . D( X, 767) “oe D(1023, 767) | D(1024, 767)
D( 1,800) | D{ 2,800) . D( X, 768) “oe D(1023, 768) | D(1024, 768)
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5.7 Scanning Direction
The following figures are seen from a front view.

D{1,1) D (1024, 1)

TOPWAY

D (1, 768) D (1024,768)

Figure1. Normal scan (DPS:High)

D (1024,768) D1, 768)
AVMdOL
D (1024, 1) D0, 1

Figure2. Reverse scan (DPS:Low)

5.8 POWER SUPPLY VOLTAGE SEQUENCE

5.8.1 LCD panel signal processing board

ON OFF ON
VCC 3.0V o~ -
Note1 oV / 0.3V
TBDZ Tr < TBD
Toff = TBDmMs
Display signals® _/—OO OO
Function signals ov
NoteZ VALID period
Oms <t<TBD Oms <t < TBD

* These signals should be measured at the terminal of 100R resistance.

Note1:If there is a voltage variation (voltage drop) at the rising edge of VCC below 3.0V,

there is a possibility that a product does not work due to a protection circuit.
Note2:Display signals (D0+/-, D1+/-, D2+/- and CLK+/-) and function signals (DPS) must

be set to Low or High-impedance, except the VALID period (See above sequence

diagram), in order to avoid the circuitry damage.

If some of display and function signals of this product are cut while this product is

working, even if the signal input to it once again, it might not work normally. If a

customer stops the display and function signals, VCC also must be shut down.
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5.8.2 LED Driver

Voltage

0.9vVDD

0.1VDD

ov

PWM

TBD =tl1 < TBD

L 4
F 3

ON

OFF

0.9vDD

TBD =t2

TBD =t3 e

™

EN

TBD =i4

F

(0.35)

'TBD <t5

i

URL: www.topwaydisplay.com
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6. Optical Characteristics

6.1 Optical Specification

Ta=25C
Item Symbol | Condition Min Typ Max Unit Remark
eT 70 88 -
View Angles 6B CR=10 70 88 - Degree | Note 2
oL 70 88 -
BR 70 88 -
Contrast Ratio CR 6=0° 800 | 1000 | - i Notef
Note3
, Ton . Note1
Response Time Torr 25C - 25 35 ms Noted
X TBD
White
y TBD
X TBD
Chromaticity | &0 y | Backlight is on TBD ; o
Gree X TBD
n y TBD
X TBD
Blue y TBD
. . Note1
- - 0,
Uniformity U 75 80 Yo Note6
NTSC - - 65 72 - % Note5
Luminance L - - 400 - cd/m2 Note1
Test Conditions:
1. The ambient temperature is 25+2°C.humidity is 65£7%
2. The test systems refer to Note 1 and Note 2.
URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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Note 1:Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5minutes 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.

Photo detector

TFT-LCD Module LCD Panel

The center of the screen

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line | g o
ormalling | 12 o'clock direction
8=0=0
|
n"ll
BL ;;. i ’
o o - e e‘_"r'.l-r .:! 3 - o
Pt = N o
_,x/ 3 . i J # i - 221 P I
// { S [ / H/ -
ra # I .*h““‘--.. e - Py
[« d _;'/ ' HE‘ e . d o
$=180 ¥ A E 2 . ///'/ / ®=0
/“:"’/ i ~~ Active Area a4
| L ~ 4 /-"'
r # rd &

" @=270°
6 o'clock direction
Fig. 1 Definition of viewing angle
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the "White" state
Luminance measured when LCD is on the "Black" state

Contrast ratio (CR) =

“White state “:The state is that the LCD should driven by Vwhite.
“Black state”: The state is that the LCD should driven by Vblack.
Vwhite: To be determined  Vblack: To be determined.

Note 4: 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 (TOFF) is the time between photo detector output intensity changed from

10% to 90%.

White (TFTon) | Black (TFT off) White (TFT on)

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.

URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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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---—--- Active area length W-----Active area width
0 3 L
™~ |48 L/ 3
— F——
1 i N L -
1 1N Tl i
! Neciid o |
™ |
N, |
= :
r T v
A N 0
™M |
X |
= B B i
! £ ' l
I\-\-_;/I i ) _,_.H'I !
| e R N
Fig. 2 Definition of uniformity
Lmax: The measured maximum luminance of all measurement position.
Lmin: The measured minimum luminance of all measurement position.
Note 7: Definition of Luminance
Measure the luminance of white state at center point.
URL: www.topwaydisplay.com Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc
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7. Environmental / Reliability Test

No Test Item Condition Remark
High Temperature _ o IEC60068-2-1
1| operation Ta=+80°C,240hours GB2423.2
Low Temperature _ . I[EC60068-2-1
2 | Operation Ta =-30°C, 240 hours GB2423.1
. _ . IEC60068-2-1
3 High Temperature Storage | Ta = +90°C, 240 hours GB2423.2
_ . IEC60068-2-1
4 Low Temperature Storage | Ta = -40°C, 240 hours GB2423 1
5 High Temperature & High | Ta = +60°C, 90% RH max,240 | IEC60068-2-78
Humidity Operation hours GB/T2423.3
ThermalShock -30°C30 min~+80°C30 min, | Start with cold temperature,
6 . o End with high temperature,
(non-operation) Change time:5min, 100 Cycle IEC60068-2-14 GB2423.22
C=150pF,R=330Q,9point/pan
el
7 ESD Air:+15Kv,5times; IEC61000-4-2
Contact:+8Kv,5times GB/T17626.2
(Environment:15°C~35C,
30%~60%.86Kpa~106Kpa)
5~100HZ, 19.60m/s2
8 | Vibration Test(Non Op) 1min/cycle 120times Per IEC60068-2-6
X\Y\Z GB/T17626.6
9 Mechanical Shock (Non 539m/s2, 11ms IEC60068-2-27
Op) 5times =X. Y. *+Z GB/T2423.5

Note1: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of sample.
Note3: Before cosmetic and function test, the product must have enough recovery time, at least 2
hours at room temperature.

Note 4: In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but don’t guarantee all of
the cosmetic specification.
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8. Precautions for Use of LCD Modules

8.1 Handling Precautions

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

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

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

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

8.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a
soft dry cloth. If still not completely clear, moisten cloth with one of the following solvents:
—Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do
not use the following:

—Water
—Ketone
—Aromatic solvents
8.1.6 Do not attempt to disassemble the LCD Module.

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

8.1.8 To prevent destruction of the elements by static electricity, be careful to maintainan
optimum work environment.
8.1.8.1 Be sure to ground the body when handling the LCD Modules.

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

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

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

8.2 Storage Precautions
8.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

8.2.2 The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:
Temperature : 0°C ~40C Relatively humidity: <80%

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

8.3 Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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9. 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

TEVER VO, VCOM MistsE, AR A R
REHRAEAS [F] (1945 PR DA JTEAS [ (R AL A
L B MR OR | B Reik Bl i X L E
T 55 Wb 7 ) FEL % 158 BB At B B R
TR R B AR Y B A TP E R TE
TS ELJE R DAL E (V. A) Yo BBl A HEAT 1
AR I ST L R T RE 2 AR U I 2
AR, BMEREX .

T )7 B3 K ATE {H LA M VR R BB
EZIERE BEBIRENAET |, A& ER
BEHREIEE 5

TR TR G SRR | DU S
BIREBERIE ST,

LR K] 1C 585 7 (40 TAB BY COG) W5 4h 2%
WU, SECIREE N T A2 51 R EoR
FEERINRE AL, WRER FARE LI 7h5%.
TE TR R 5 /052 2 [ B R 0 2
o) (AT { F AT 28, AR A ) s S 7 A
(K45 8RR A2 S0 AR S0 77 A 1) B oR AN 51 %
BHIER.

TG YA 2R PR TR — T A 8] 5%
A BRI ; F i e —
BN 18] 238 — YK TH] -

VIR et S AR T S T e DAL e o T A
1.
BEERJCES . SR, SiRsE N EE
OV RV B R BEER | IOH 1% R B
R R B 2

TEZITEMR PR IR ST (I oK/ S/ MEfig/ TAE IR )
A SBCEL R R AR T 48 AN L
.

Wi R R WA AN 0C~40C
<80%RH.
EZIER BRI G T E R,
P, BESEFEZH.
iRt EIL G BRI S
MZIRER, AR kS FEBE, SR,
EjBH Y6 R A

TR BRI 5 2 # IR | T S RIE
VIR e S AR [ i R P A A 5 v e P
fRAF. (U0 MSERIEMEHD, 55)

SR SR TN T S RN R
T

T T RRRR BN B I H USRS | Bl 1k
PUEYLEL TAB #H1 5% /1.

TR AR AT | T RIS BRI
JREERTE] , DL R SRR EURE T, S8
ERAEEARAR MR R .

T 270468 D S AR 7 225 T o e A ik T A
B, DG e 5 AR BB B H

BUCRATE FZR BRI AT, 7 A B B LB
it R T, LA R 7 (- 7K) #8A T BE
R R

BT BRE E R easE , BUE G
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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.

7 HE VR AE A0 R R R R it R S
RO o BN, 15 95 v R S R
RS HL AR T
BGEBARRFERE , X BRI
(ENiOE o

TR 5 R B A AR T AT T AU AL (B A
e A BRVE) YA FT REARIR L m on A

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.

10. CTP Mounting Instructions

10.1 Bezel Mounting (Figure 1)

The bezel window should be bigger than the CTP active area. It should be >
0.5mm each side.

Gasket should be installed between the bezel and the CTP surface. The final
gap should be about 0.5~1.0mm.

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

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

TR BRI AT DRI, AR R DR RN 75 22
TERAT RE AR

PRI 5 S s R A T P e R S Rl | e
SERL HTE BN N R4
BRI R RS | LR R TR R R R B
ERTRE SR R HONIER D, AT
FELIN 5] P Y 2K o

TV R S R B B L & B i

T AN ZE K B 7 0 B R S B

R AR B B, A BV A T R
Tt MR ARIZ,  Zh A m] Hefig
EL, dnefn 3 B AR BRIk, iE ML 5T
IR AT .

10. MBI S

10.1

TREZ2 % (P 1)

& PHHEE DRK T CTP ShE X I8, , &30
FEX B 20. 5mm.

THELS CTP TR B N3G et |, & It
%39 0.5 ~ 1. Omm.
BB YR T T AR AL P N SZ 28 (B an e %2
BEAER AT TET K8 | BRI FHIE 2 S0 4%
DARFFREERAL

RN N BA R HIRIL | ARG IESNEEA
953 73 8 h 7/ 2R b

Bezel Gasket

/

CTP Cover Lens

7

= CTP Sensor

™~ TFT (+PCBA)

Mounting Bracket (or Module’s Holes)

Figure 1

10.2 Surface Mounting (Figure 2)

As the CTP assembling on the countersink area with double side adhesive.The
countersink area should be flat and clean to ensure the double side adhesive
installation result.

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

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

10.2 RN (MiE 2)

B P THIAE LA U ORI CTP R 454
DU, HORGING T 22RO 8 HLit i i LR
LRSS 7 .

BIERIHIMEIRZE | VHHES CTP 2542 A
VU JE B3 >0. 3mm [AIRE.

S BN 7 T B A R H BN S 4
(BN TE e R S5 R 0 TRT REHY) AR Y i
HSCHELUR AL B

URL: www.topwaydisplay.com

Document Name: LMT121EAGFWA-NND-1-Manual-Rev0.4.doc

Page: 26 of 28




TOPWAY

LCD Module User Manual

LMT121EAGFWA-NND-1

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

RN BA R HIREZ | LABG RSN A
953 3 8 h 70 £ F B E

Bezel Double Side Adhesive CTP Cover Lens
& || =
E3
ll = CTP Sensor
™~ TFT (+PCBA)
-+~ |

Support Bracket Gasket

Figure 2

10.3 Additional Cover Lens Mounting (Figure 3)

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

10.3

‘s (HE 3 )
i B IR e AR ) 2%, AR R TIRE
A7 BT i FURS A5 A SR F AR LR

functionality. R,
- It should keep a 0.2~0.3mm gap between the cover lens and the CTP surface.. | -  BiIEAR 5 CTP R /8]S4 0. 2 ~ 0. 3mm
BT B,

The cover lens window should be bigger than the active area of the CTP.t
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

PRI AR A B SR T CTP shE X 38, &l g
FNEX B >0. 5mm.

VSO0 B E TS T B A A N 2 28 (il tn 22
BEAER TS TRT A8 | RIANCR FHIE 2 S0 4%
PATRFF ISR

TR N B R II5RE |, DB IEAMEA

953 73 8 h 7/ 2R b

force or twist act onto the module.

Cover Lens Gaskets

Afl"" |
]|

CTP Sensor (+Lens)

-~

— TFT (+PCBA)

Mounting Bracket {or Module's Holes)

Figure 3

11. 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.
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- 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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