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1.

General Specification

Screen Size(Diagonal) :
Outline Dimension :

Active Area :

Color Depth:
Number of dots :
Pixel Pitch :

Pixel Configuration :
Backlight :

Surface Treatment :
Viewing Direction :

Operating Temperature :
Storage Temperature :

Note:
*1 Color tune may slightly changed by temperature and driving voltage.
*2. For saturated color display content (eg. pure-red, pure-green, pure-blue, or pure-colors-combinations)
*3. For "color scales" display content

5.6”

126.5 x 100.0 x 5.7 (mm)
(see attached drawing for details)
112.896 x 84.672 (mm)
65k

640 x (RGB) x 480

0.0588 x 0.1764 (mm)
RGB Stripe

LED

Anti-Glare Treatment

6H (gray scale inverse)(*2)
12H(*3)

-20 ~ +70°C

-30 ~ +80°C

2. Block Diagram
ADJ ] . .
VLED-, VLED+ e Backlight Circuit
640 x 480 pixels
TFT Panel
RO~R5, GO~G5, BO~B5
VDD, GND .
DCLK, HS, VS, DE  s—— TFT Driver
URL:  www.lopwaydisplay com Document Name: LMT056DIDFWD-Manual-Rev0.1.doc
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3. Terminal Functions

3.1 Interface

Pin No. Pin Name 1/0 Descriptions Remark
1 VLED+(SV) P Power Voltage for LED circuit

2 VLED+(5V)

3 ADJ I Adjust the LED brightness with PWM Pulse | Note 2,3
;1 xII:E[D): P Ground for LED circuit

? xgggga P Power Voltage for digital circuit

8 MODE I DE or HV mode control Note 4
9 DE I Data enable

10 VS I Vsync signal input

11 HS I Hsync signal input

12 GND P Power ground

13 B5 I Blue data input (MSB)

14 B4 I Blue data input

15 B3 I Blue data input

16 GND P Power ground

17 B2 I Blue data input

18 B1 I Blue data input

19 BO I Blue data input (LSB)

20 GND P Power ground

21 G5 I Green data input (MSB)

22 G4 I Green data input

23 G3 I Green data input

24 GND P Power ground

25 G2 I Green data input

26 G1 I Green data input

27 GO I Green data input (LSB)

28 GND P Power ground

29 R5 I Red data input (MSB)

30 R4 I Red data input

31 R3 I Red data input

32 GND P Power ground

33 R2 I Red data input

34 R1 I Red data input

35 RO I Red data input (LSB)

36 GND P Power ground

37 DCLK I Sample clock

38 GND P Power ground

39 L/R I Select left or right scanning direction Note 5,6
40 u/D [ Select up or down scanning direction Note 5,6
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Note 1: I: input,O: output,P: Power
Note 2: Pin.3 is used to adjust brightness

Luminance
Bright

Luminance
Dark

Duty(0%) Duty(100%)

Note 3: ADJ signal=0~3.3V,operation frequency: 100~300Hz
F=100~300Hz

- P

3.3V

ov

Note 4: DE Mode, Mode="H",HS floating and VS floating
HV Mode,Mode="L",and DE floating
Note 5: Selection of scanning mode

SS/tIgng of scan controll_}gput Scanning direction
GND VDD Up to down, left to right
VDD GND Down to up, right to left
GND GND Up to down, right to left
VDD VDD Down to up, left to right
Note 6: Definition of scanning direction,Refer to the figure as below:
Up

4. Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Condition
Power voltage VDD 0.3 *6.5 v

VLED -0.3 +6.5 V
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 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.

URL:  www.topwaydisplay.com Document Name: LMT056DIDFWD-Manual-Rev0.1.doc
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5. Electrical Characteristics

5.1 DC Characteristics

VDD=5.0V, VSS=0V, Top =25°C

Items Symbol MIN. TYP. MAX. Unit | Applicable Pin
Power Voltage VDD 3.1 3.3 3.5 V | Note 1

VLED 4.8 5.0 5.2 V | Note 2
Current Consumption loo - 200 250 mA

ILep - 380 450 mA | Note 3

Input logic high voltage Vin 0.7vDD - VDD V Note 4
Input logic low voltage Vi 0 - 0.3vDD | V
LED life time - 20,000 - - Hr | Note 5

Note 1: VCC setting should match the signals output voltage (refer to Note 4) of customer’ s

system board.

Note 2: LED driving voltage.
Note 3: LED driving current.
Note 4: DCLK,DE,HS,VS,R0~R5,G0~G5,B0~B5.
Note 5: The “LED life time” is defined as the module brightness decrease to 50% original

brightness at Ta=25°C and VLED=5.0V. The LED lifetime could be decreased if

operating VLED is larger than 5.0V.

5.2 Power Sequence

Power Supply VDD

Data Signal

B/L

2 t1
2

> 50 mSec
> 200 mSec

ts > 200 mSec
Note:Data includes DE, VS ,HS,B0~B5,G0~G5,R0~R5,DCLK.
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6. AC Characteristics

6.1 Timing Conditions

Input/Output Timing
Values .
Item Symbol Min. Tvp. Max. Unit Remark
PXLCLK clock time Tclk 33.3 39.7 - ns
PXLCLK pulse duty Tcwh 40 50 60 % | Tclk
DATA set-up time Tdsu 12 - - ns | DATA to PXLCLK
DATA hold time Tdhd 12 - - ns | DATA to PXLCLK
DE setup time Tesu 12 - - ns | DE to PXLCLK
VSYNC setup time Tvst 12 - - ns
VSYNC hold time Tvhd 12 - - ns
HSYNC setup time Thst 12 - - ns
HSYNC hold time Thhd 12 - - ns
HSYNC period time Th 22.91 31.76 - ns
HSYNC width Thwh 1 - - Tclk
VSYNC width Tvwh 1 - - Th
HSYNC to CLKIN Thc - - 1 Tclk
DE Mode input Timing Limitation
Values :
DE Mode Min. Tvp. Max. Unit Remark
THC 48 160 765 tclk
THD 640 640 640 tclk
TH 688 800 1405 tclk | 1TH=1line
TVC 6 45 255 line
TVD 480 480 480 line
TV 486 525 735 line | 1TV=1field
HV Mode input Timing Limitation
Values :
HV Mode Min. T Max. Unit Remark
Thwh - 10 - tclk
Thbp - 134 - tclk
Thfp - 16 - tclk
THD - 640 - tclk
TH - 800 - tclk | 1TH=1line
Tvwh - 2 - line
Tvbp - 11 - line
Tvip - 32 - line
TVD - 480 - line
TV - 525 - line | 1TV=1field
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6.2 Timing Diagram

PXLCLK

Tdsu | Tdnd,’
e e

i . &
DATA i First data >< 2nd data >< >< >< Last data
; — .

DE _ Tesu

ek N N N N N N N

Tust | Twhd
' &

VSYNC

Thwh

HSYNC

PXLCLK f M
Last v
v
VSYNC Last-1 data >< Last data >< >< >< )<
* . »

L The |
HSYNC N z

Fig.6.2-1 Clock and Data Input Timing Diagram

DE THC THC
Horizontal <
Valid : THD
- > - -
: TH (1 line) : Next line
DE Hﬂmﬂ ’ T . ’ | ||| } ” | | |
Vertical < -
Valid TVD
TV (1 field) ; Next field

Fig.6.2-2 DE Mode Input Timing
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HSYNC
Thwh Thwh
Horizon*fal : : Thbp » Thip
Valid _ — THD «—>
: TH (1 line) ~ Nextline
VSYNC —M Tvwh
Vertical j . Tubp > Tvip
Valid : —» VD A m—
: TV (1 field) - Next field
Fig.6.2-3 HV Mode Input Timing
VSYNC

i

Default=13 lines

=

Valid Line

Display fines = 48"2:?
Total nes = 525

HSYNG |

PXLCLK
(25MHz)

=

Default = 144

Eﬁj
e
sl=s

DE
(DE Mode)

A A O A O ¥ A A Y B W S |
000000000 0000000
SN Y IS Y ) WO 5 VN ) W ) w—
}0,0000000==00

A A A A A A A
e G GIGIGIG I GGG
[ RN, WS WS W J W ) S ) W W—
o Vi W W e W e W W Wi |
BEIBIBIBIBIBR
NN W S W W S W

D00 =
395 =
388 &5

Active Area = 640 (RGB)
F EHEN

Fotat-fres

Fig.6.2-4 18 bit RGB mode for 640 x (RGB) x 480
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7. Optical Characteristics

Item Symbol Condition MIN. TYP. MAX. UNIT Note.
oL 9 o’clock 60 70 -

Viewing angle Or 3 o’clock 60 70 - degree *2

(CR=10) or 12 o’clock 40 50 -
68 6 o’clock 60 70 -

Response Time T - 10 20 msee *3
Tr - 15 30 msec

Contrast ratio CR Normal 400 500 - -

Color chromaticlty Wx 8=0° 0-26 0.31 0.36 - 1
Wy 0.28 0.33 0.38 -

Luminance L 300 350 - cd/m? *4

Luminance uniformity Yu 70 75 - % *4

Note:

*1._Definition of Contrast Ratio

The contrast ratio could be calculate by the following expression:

Contrast Ratio (CR) = Luminanc with all pixels white / Luminance with all pixels black

*2_Definition of Viewing Angle

Maormal

B = |y = 0°

12 o'clock direction

gx. =
G o'clock
= = a0
5:,-- = g‘D{'
*3_Definition of response time *4 Definition of Luminance Uniformity
Luminance uniformity (Lu)=
Min. Luminance form pt1~pt9 / Max Luminance form Pt1~pt9
a| L
e | L WS ] W B
5 |
I -
[
T: I {D) =) (3)
|
E 100%: e e e e e e |
% 90% t :'_-_'I ) = (&
E .:.'\ 1
B A0% bsosmandinimamiriis s _'5 B B )
B 0% WHlE == g e e e e r e o 5 {0 )
¥] black i
t 1
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8. 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 come out under
abnormal contrast ratio.

Never operate the LCD module exceed the absolute maximum ratings.
Never apply signal to the LCD module without power supply.(No Hot-
plugging)

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.

Do not add excessive force on surface of LCD, which may cause the
display color change abnormally.
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- 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.

V0 5 BB A AR T B, AT FTHUMRRE S (U A Ak
BRI AT R BEBAIA I o s

T R AT ORI, $R R ORI B 75 B
FRE A

DRIV st S 7 o 2 T (¥ i 6 1 B8 2 Xl 22 58 A
ZHE AR N ORI

THEARE RO, Rt R T e R R B ]
RE AL, MONIERNEOL, ATERI (A A
HEK.

T ROE G R o B L & i

AN B P ) B SO TR e T AR

e R B U, ARV R A R REVA L
MR FRIZ, XA RS, i
B B REACHR, I 5 T KR R

9. TFT QA Standard

9.1 INSPECTION CONDITION #%%14
Unless otherwise stated, all the inspections are carryout under the following condition

BRAEAREAIRRLE , RIS Z LU AT

The following standards only apply to the visible area. As long as function good non-visual
area appearance can be ignored. Available deerskin with petroleum ether, a clean stains do not
apply to the exterior standard. If debris in a certain direction is perpendicular to the direction of
three times the length of that line debris; the insulation as granular debris; the silver carbon glue as
a rejection of defects.

DA A i TR X . R e RAFAE AT X A S UL T 2200 o ] S B g, 8 4%
HS AN FH TR dE . a0 R TT I K R T BT M 3 5 WA AR Z0RRY: 2K
M2 A VERDIR Y 2 I SRBR A B IR b

No. | Items I H Conditions %%
1 Lighting lllumination: Appearance 300-700Lux
] M52 FEAE 300~700LUX
2 Inspection Distance 30-40cm form the test sample, within normal viewing angle
LA AR PE R #8  1 30~40cm
3 Temperature Room Temperature (25 °C), no condensation
2Nl FEilh (25 E+5%) , oK
4 Viewing Angle U/D: 45°/45°, L/IR: 45°/45°
A HiJG 45 BTN, it 45 BEATEE N
5 Inspection Time 15 seconds
5z 6 P[] 15 Fb 14
6 Defect Allowance 5 max
(RS Y5
9.2 Display Pattern &7~ &
Type K5
No. |ltems /Contents K2 B MA | MI |Standard ¥ Judgment #]5&
1 No Display V - Not Allowed
STV ATV
2 Line defect \ - Not Allowed
/b 47 551 Py
3 Display abnormally \ - Not Allowed
BRI R ANFVF
4 Function Defective S -- Not Allowed
i ANFVF
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5 Glass Crack \ -- Not Allowed
BRI ASevE
Spot Defect F v |(a+b)2<0.25 Allowed
6 Including: R
Black spot, L
White spot 0.25<(a+b)/2<0.5 3 max.
Foreign particle, VF 34
Polarizer dirt,
Cell particle a— (atb)2>0.5 Not Allowed
I g
7 Line Defect ! v |a<0.05 Allowed
Including: 1—'\_,a1 RV
Black line, S b | 0.05<a<0.08and b<3 3max.
White line, FVF 31
Zgamh a>0.08 orb>3 Not Allowed
- AFevr
8 Polarizer V' |(a+b)/2<0.25 Allowed
Dent/Bubble DY
\ =2
ey e < 0.25< (a+b)/2<0.5 3 max.
RV 3N
(a+b)/2>0.5 Not Allowed
a— A fevr
9 Bright dot defect v |Random 2 max.
RV 24
L 3 consecutive dots Not Allowed
gﬁ%ﬁ?%% 3 ERLL LR Ao i
10 | Dark dot defect v |Random 3 max.
Y 34
% 4 consecutive dots Not Allowed
(FE 22T s Aok 4 AERDL_E L A A A
EV N TR
=9
13 | Bright dot defect + Dark dot defect v |- 4max.
o+ IR Y 44
14 |FPC or FFC l Broken Not Allowed
FPC/FFC 2820 ARV
\ naked wire. hole Not Allowed
R FLIR ANFVF
V' |FPC kink. indentation  |Lgnore
Top wound. scratch Z
FPC #TJR. Tiifs
15 PCBA defect -- -- |Refer to IPC-A-610 --
PCBA k[ 11218 IPC-A-610
16 Bezel scratches,pits,bumps,Don’t try dirt V| Do not affect dispiay,assembly,ignore

SMERIR, M, Mgl WEY)

ANFEMA R R, 2H 2RI 2%

9.3 Quality Level and Sampling it %

Items T H Standard FrfE

Sampling Standard 5| [ b5 MIL-STD-105E

Sampling Level #2525 Il

AQL level &g HE K MA: AQL=0.65
MI: AQL=1.0
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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

*xe,
*3.
x4,
X2,
X6,
/.
X8,

Pixel Arraongment : RGBE-STRIPE
Color Depth @ 63K Colors
Operating Voltage @ 3.3V
Backlight + White LED
Backlight Supply + 3V
Interface : RGB 18bits
Matched connection

K1 + P05x40pin FFC Socket

¥9, Uperating Temperature @ —20°C~/0°C
%10, Storage Temperature @ —30°C~80°C
x11. Unmarked Toleronce + =130,£0.3; >130,£0.5

0.0+01 | P0.5x(40-D=19.5¢005,
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K1 Terminal
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