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1. General Specification

Screen Size(Diagonal) :
Active Area :

Number of dots :

Pixel Pitch:

Color Depth:

Signal Interface:
Display Mode:
Outline Dimension:

Pixel Configuration:
Viewing Direction :
Backlight :

Operating Temperature :

Storage Temperature :
Note:

21.%5”

476.06x 267.79(mm)
1920(RGB) x1080
0.24795x0.24795(mm)

16.7M

2-port LVDS(6/8bit selectable)
Normal Black, Transmissive
495.6x292.2x13.99(mm)

(see outline drawing for details)
R.G.B. Vertical Stripe

Full

White LEDs
-30 ~ +80°C
-40 ~ +85°C

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

*2. Acquisition product for UL 62368-1, 4th Ed; CAN/CSA C22.2 No. 62368-1:25, 4th Ed

*3.This product will comply with the European RoHS directive (2011/65/EU) and Delegated Directive
(2015/863/EU, Amending Annex Il of 2011/65/EU)

2. Block Diagram

LCD Panel
Source + Gate Odd/Even LVDS input
Driver TCON *:::::
; o
21.5inch 8
1920(RGB)*1080 ; >
: 0
| =
Grayscale
Manipulation ;
Voltage DC/DC VCC,GND
Gamma | ———
o
®
VBL, GND, DET, >
BLON, E-PWM (".’)
BLU ————1 | LEDdriveriC [—— | =
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3. Terminal Function

3.1 K1 TFT Input Terminal( MSBKT2407P30HB or equivalent)

NO Symbol | I/0 | Description Comment
1 ORXO0- I Negative Transmission data of Pixel 0 (ODD)
2 ORXO0+ || Positive Transmission data of Pixel 0 (ODD)

3 ORX1- I Negative Transmission data of Pixel 1 (ODD)
4 ORX1+ || Positive Transmission data of Pixel 1 (ODD)

5 ORX2- I Negative Transmission data of Pixel 2 (ODD)
6 ORX2+ || Positive Transmission data of Pixel 2 (ODD)

7 GND P Ground

8 ORXC- || Negative Transmission Clock (ODD)

9 ORXC+ || Positive Transmission Clock (ODD)

10 ORX3- I Negative Transmission data of Pixel 3 (ODD)
11 ORX3+ || Positive Transmission data of Pixel 3 (ODD)
12 ERXO- I Negative Transmission data of Pixel 0 (EVEN)
13 ERXO0+ || Positive Transmission data of Pixel 0 (EVEN)
14 GND P Ground

15 ERX1- I Negative Transmission data of Pixel 1 (EVEN)
16 ERX1+ I Positive Transmission data of Pixel 1 (EVEN)
17 GND P Ground

18 ERX2- I Negative Transmission data of Pixel 2 (EVEN)
19 ERX2+ || Positive Transmission data of Pixel 2 (EVEN)
20 ERXC- I Negative Transmission Clock (EVEN)

21 ERXC+ || Positive Transmission Clock (EVEN)

22 ERX3- I Negative Transmission data of Pixel 3 (EVEN)
23 ERX3+ I Positive Transmission data of Pixel 3 (EVEN)
24 GND P Ground Note 1
25 NC N No connection

26 NC N No connection

27 NC N No connection

28 VDD P Power Supply: +5V

29 VDD P Power Supply: +5V

30 VDD P Power Supply: +5V

Note1: This pin should be connected with GND.

3.2 K2 LED Driver Terminal( MS2426P14RHE or equivalent)

NO Symbol | I/0 | Description Comment
1-5 VBL P Power supply +24V

6-10 GND P Ground

11 DET O Fault detect

12 BLON I Backlight on/off control input

13 NC N No connection

14 E-PWM || Brightness control input
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4. Absolute Maximum Ratings

GND=0V
Item Symbol Min Max Unit Remark
|Power Voltage for LCD VCC 0.3 6.0 V
Input voltage for LCD Vin -0.3 6.0 V Note 1
|LED power supply Voltage VBL -0.3 26.4 A%
|LED Control Signal Voltage 1 BLON -0.3 36 V
|LED Control Signal Voltage 2 E-PWM -0.3 36 V
IOperating Temperature TOPR -30 80 C
Note2. Note3
Storage Temperature TSTG -40 85 C
- =95 % Ta=40C
Relative Humidity o = <85 % | 40C<Tas50C
Note1 - <55 % 50'C<Ta<60C
- =36 % 60C<Ta=70C
Absolute Humidity AH - =70 g/m? Ta=707C
Notes:

1. Input voltage include REVERSE.
2. Ta means the ambient temperature.
It is necessary to limit the relative humidity to the specified temperature range.
Condensation on the module is not allowed.
3. The absolute maximum rating values of this product are not allowed to be exceeded at any times.
When exceeded the maximum ratings, the characteristics of the module may not be recovered, or
in an extreme condition, the module may be permanently destroyed.

5. Electrical Specifications

5.1 DC Characteristics for Panel Driving
GND=0V,Ta=25°C

Item Symbol MIN TYP MAX Unit | Remark
Power supply voltage VCC 4.5 5.0 5.5 V
. Low Level VIL 0 = 0.2xVCC Vv
Input Signal Voltage -
High Level | VIH 0.7xVCC = VCC Vv
Power supply current lvce -- TBD -- mA | Notel
Power Consumption | 60Hz P - TBD - mW

Notes :
1.Tested with all white pattern.

URL: www.topwaydisplay.com Document Name: LMT215FNQFWEA-Manual-Rev0.1.doc
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5.2 BackLight
GND=0V, Ta =25C

Item Symbol Min TYP MAX Unit Remark
Power supply voltage VEL 22 24 26 W ,
LED driver
Forward Current Voltage lya - TBD - mé
Power Consumption = - TBD - W
Input voltage for  |High | WDFH1 16 - 36 V
BLON. E-PWM
signal Low VDFL1 0 - 0.7 A
PWM frequency Fpwm 200 - 20K Hz
Dim setting must
PWM duty cycle - 0.5 - 100 % be more than
minimum always
LED lifetime - 50000 - - Hrs
Note:

1.Optical performance should be evaluated at Ta=25°C only.

6. Signal Timing Specification

6.1 Timing (DE mode only)
VCC=3.3V, GND=0V, Ta=25TC

Parameter Symbol Min. Typ. Max. Unit Remark
Dclk frequency Fclk 71.25 7425 | 77.25 | MHz |Tclk=1/Fclk
Horizontal total th 1080 1100 1120 Tclk
Horizontal : .
Sl Harizontal blanking thb 100 140 160 Telk
Walid Data Width thd 960 Telk
ertical total v 1120 1125 1150 TH
vertical 1o fical blank tvb 40 45 70 TH
section hiokscogins oo
Walid Data Width fvd 1080 TH
Frame rate 60 Hz

6.2 LVDS DC characteristics

Parameter Symbol | Min Typ Max | Unit Remark
Differential input high )
threshold voltage Ruvm i &
Differential input low
threshold voltage Reom -0 ' ki
Input voltage range
(singled-end) Roviy 400 1900 | my 1.Rxvew+1/2|Vio]<=1650mV.
Differential input common 2. Ruwven-1/2|Vio|>=400mV.
rride wottans Rxvem 600 1200 1375 mV
Differential input voltage Vip] 200 - 400 mvV
URL: www.topwaydisplay.com Document Name: LMT215FNQFWEA-Manual-Rev0.1.doc
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Single-end Signals

(RxinX+) = (RxinX-) = - Viny < Ravn="LOW"

RxinX+ - - %
g 4 Vip
Rxves /<[] ] o ™ ' Differential Input Voltage
1 3 Y
RxinX- DxP-DsN= Vo > Ruvn="HIGH 3 Ryvox
GND

Differential Signals

< ; A
Rxvng—F——
/ ! Viol
(RxinX+) - (RxinX-) / i
: A
« Vi
Rxvi ¥
Y
6.3 LVDS AC characteristics
VCC=3.3V, GND=0V, Ta=25TC
Parameter Symbol Min Typ Max | Unit Remark
Dclk Frequency RxFcik | 71.25 74.25 77.25 | MHZ
Vio|=200mV
Input Data Skew Rxvem=1.2V
Margin Troru 02 . 02 | Ul | 4ui=1(RxrcLKxT)
Clock High Time Tuven - 4/(7T*RXFCLK) - ns
Clock Low Time Tived - 3/(7*RXFCLK) - ns
PLL wake-up time TenPLL - - 150 us
Position 1 Rspos1 -0.2 0 0.2 Ul
Position 2 Rspos2 0.8 1 12 Ul
Position 3 Rspos3 1.8 2 2.2 Ul
Position 4 Rspos4 2.8 3 3.2 Ul
Position 5 Rspos5 3.8 4 4.2 Ul
Position 6 Rspos6 4.8 5 52 Ul
Position 7 Rspos7 58 6 6.2 Ul
;‘_ 1/R xFCLK -
- =
\l/ \/ :
X : |
s 0% /N \ |
Previous E 1 Cycle 3
G ———————— = -
W e W SRR l \ /
%N X X X X ¥ X X )
& \\ /N __//: Mer o N A,/\\ SR /N //<\ £ N /1(\\
A
e ]
VCC _ ' TenpLI
\ \ / \ i
X X X X K X X X
\ / \
i V4 / / / 4‘/ / /,’ / /
Intemnal E,’I/ / ,f'/ ;/" // / //I /-" /( _."/
Clock — —
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S N I e A N N S A e N o O
o Ldenl Strobe Position E 2
\—TFre——= Fsw ———Frsrr——\l/
_,o’:\ : 1 - :~
Ideal TX Pulse Position Ideal TX l-'u|;¢ Position
TrE«M  Receset sircbe mangin
Re20s - Racewer simbe powition
Tow Strabe wath (Rlemal dats sampeng window
6.4 LVDS data mapping
H !
ORXC‘/+ i \_\.l ;/- JI
[ * i
V; M=\ / Camac ik \ \i/ \/
ORX0-/+ | RO '?\ GO >( rs / n4 >\ n3 X n2 < (53] ;( ro ? G X
ORX1-/+ | ot X o1 X B0 X 05 X o4 X @ X @ X &1 X 8t X
ORX2-/+ I B2 >:< oE X - X - \< s X B4 X B3 >( B2 >1:‘; DE \><
—\V i e\ \V
ORX3-/+ I R6 )-(\ X ©7 /\ Bs ). G7 f,( s X F7 X P& X X
i i
t f
ERXC-/+ : \ _. {
1 \ / I
: | / :
I |
. n Y] \/ 5 \V 4 / \',f' \/ o | /
ERX0-/+ | RO /;/\ G0 X RS X R4 >< R3 X R2 X R /( 0 \:( Go X
ERX1-/+ I G \K B1 >’: BO u( GS :{ G4 ‘,{ G3 }1\ G X G \$ B1 \<
I |
v/ \/ \, \// /
ERX2-/+ 2 X - X - X - X es Y B4 X B X B2 X X
\/ s \ om N\ \/ \/
ERX3-/+ l R6 ? ; \#\f B7 }( 86 X G7 I( G6 X R7 X R6 JT'L - X
1 |
Figure 6.4.1 LVDS 8bit data mapping
6.5 Recommended Power ON/OFF Sequence

Description Parameter | Min | Typ Max Unit
Rise time of VCC i1 0.2 - 50 ms
VCC OFF to next VCC ON t2 500 - - ms
VCC to LVDS signal ON i3 0 - - ms
VCC to LVDS signal stable t4 200 - - ms
Signal OFF to VCC OFF t5 0 - - ms
LWDS signal stable to BL ON i6 300 - - ms
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Note:

vCC

LVDS signal

BLON

1.0V

ON

t1

oV

2TV
VCC dip < 50ms

td4

KX OO—\
VALID period
t5

1. The low level of these signals and analog powers are GND level.
2. All of the power and signals should be kept at GND level before power on. If there are residual voltages

on

them, the LCD might not work properly.
3. Keep backlight turned off until the display has stabilized.
4. LED driver input signal should follow VBL—E-PWM—BLON sequence.

7. Optical Characteristics

Ta=25C
Item Symbol | Condition| Min Typ Max Unit Remark
eT 80 89 -
6B 80 89 -
View Angles CR=10 Degree |Note2,3
eL 80 89 -
6R 80 89 =
|IContrast Ratio CR 0=0° 1200 1500 Note 3
- TON o
|Response Time 25C - 30 40 ms Note 4
Torr
X 0.265 0.315 0.365
White Note 1,5
y 0.287 0.337 0.387
X 0.602 0.652 0.702
Red Note 1,5
y ; io| 0.261 0.311 0.361
[chromaticity Backlight is
X on 0.263 0.313 0.363
Green Note 1,5
y 0.556 0.606 0.656
X 0.111 0.161 0.211
Blue Note 1,5
y 0.009 0.059 0.109
|Uniform ity u 75 80 - Note 6
INTsc s 67 72 s - INotes
|Luminance L 1300 1500 - cd/m® |Note 7

Test Conditions:
1. The ambient temperature is 25C.
2. The test systems refer to Note1 and Note2.

Note1: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical

URL: www.topwaydisplay.com
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characteristics are measured at the center point of the LCD screen.

Photo detector ™=——p

|
T
]
1
1
1

Field

TFT-LCD Module

N

LCD Panel

The center of the screen
Measurement Set Up

Note2: Definition of viewing angle range and measurement system. Viewing angle is measured at the center
point of the LCD .

y ©=90°
:5(‘::3‘(""6 12 o'clock direction

2=

4
B A4
/

s

- ;.\{
1
|
|
I

" ActiveArea

" p=270°
6 o'clock direction

Measurement viewing angle

Note3: 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) =

Note4: Definition of Response time
For SFT LCM, the response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (Tr) is the time between photo detector output
intensity changed from 10% to 90%. And fall time (Tf) is the time between photo detector output
intensity changed from 90% to 10%.

Black White Black

% 100%

@ . I ™
& 90%

=

=

@

5

=3 10%

£

T: Tt

Note5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig.5). Every measuring point is placed at the
center of each measuring area.
Luminance Uniformity (U) = Lmin/ Lmax
Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
L------- Active area length; W----- Active area width

URL: www.topwaydisplay.com Document Name: LMT215FNQFWEA-Manual-Rev0.1.doc
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- L
N L/E L/3 L/3
D, @ 0
- /—\‘ ™ g
” Yo \_/ \ A
™
&) O O

Note7: Definition of Luminance:
Measure the luminance of white state at center point.

8. LCD Module Design and
Handling Precautions

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

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

(No Hot-plugging)
WARNING! Be aware of (if any) frame grounding of the
LCD Module connection with the system which may
cause safety issue(e.g. electric shock,etc).
Keep signal line as short as possible to reduce external
noise interference.

IC chip (e.g. TAB or COQG) 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.

8. Wit Sk A AR R B TR I 2R

THYERE VO, VCOM MikE, LAWRORIE i B n B e AN [F)
B4 P IR BE T DA SR AS (8] AR A AR 5 0 R A e I
7N, VIBRIR BB EENT LR, 1 55 ¥ B e i i B
RN AT

T VE RO A SR AR I S S R R FR TE IE X B
BETNCARARE (V. A) Yu FE AT, JEIE R 6 tLBE Rl
i A RE 2 BRI R A R, MIERX 7.

T 2 TE S5 KA 72 AE DL A M P s i B

TEE B HE IR 2T T 4 R B %
B, (GREREHRO

B A VA R s R < JRAE R/ T At
() SRR A M (. stk ).

R T BEGR A S R RE, DA G T S s AR B
PIE 5.

SE RS LR R 1C &5 B (11 TAB BY, COG) %o 45 4 4% ot

B, BRGIAEE T T RS 51 RS BN B T AR 2R 2K,

WS R FANE FE A1 55

TETEIR A s 5 4h 55 2 R AR B3 2 % 1) = [A) (RT3
), PAZE M Ah ek S B s AR B 5 R 32 77 AN
Y= N BRI ER TR

G s EAE RS N R TR 5, A
BUREZHO AL s R A — B 1] 2528 — 2K i
T -

YO T S AR T S T R R o T AL
WERDEES iR ol s IR T A A E AT
s AR, JORE I R S s BB KA B

W IR IR (oK / B/ MEAit/ TAER ) H 1 sk
T R NG T 48 /NP RL E
R B R B AR 254 . 0°C~40C <80%RH.

WL SR T IRYE, B, AES
(USTR: L L

fEIs I RE R, 1S 20 e R TR S 2R B,
IR SRR, R, 5 BDeRs
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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 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.

VR B RN, 5 52 B B AR, T 55 b BRAIEVE A SR
FETER 5 F I TAERR S El R A7 (0 &SR IE
W, 2%)

EGH A BN T B R E N R
T R B R R (I W BUBR B, B 1R R 4R Bk
TAB &7 52 71

JRFE AR , R R G BRI L SRR
|, DAZRSHeREmLR, SRERAOEAR
MR R

5 A AR A 5 S P TR AR T A A e, DA
oot AR B e L 2

AT PSRRI A1, 7t A B S vt VR i R

T, HARAE AT (G 7K #RA AT BEBIIR BT ARBR .

2GS RN B oA, DB G A TR
REGENCI® S QTR AU P T 1

SREC AR S BRI S 17 5 i T S S s B
(K40 H SR TE -

WG RRU RoRER I, X S BUR R BT ) 7

W

V0L 5 B A T B, AT ATHUBRAE i (i AN g Ak 2%
Vi) Y04 AT REAR A R A R

T R TR A AT ORI, 48 BR ORI BB R B34 vl g
FAE L

DRIV st S 7 o 2 T (Y 4 6 1 WM 2 Xl 2 E ARz
TR EA B N ORI

HEARE RO, Rt R R B B R
FRAERR L, ONIEEARDL, ATAERE R A K

=

TR TR G R VL s B AL 2 R
AN B P ) B SO TR e T AR
A BE LR, AR R T RER L A
R ARNG, AR AN AT AR T, S 21 B2 ik
B AR, i AR 2 S i KA TE e

URL: www.topwaydisplay.com

Document Name: LMT215FNQFWEA-Manual-Rev0.1.doc
Page: 12 of 13



TOPWAY LCD Module User Manual LMT215FNQFWEA

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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3 ORX1-
4 ORX1+
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