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1. INTRODUCTION

This is a color active matrix TFT-LCD that uses amorphous silicon TFT as a switching
device . This model is composed of a 5.7inch TFT-LCD panel , a driving circuit and LED
backlight system and touch panel. This TFT-LCD has a high resolution (640(R.G.B) X
480) and can display up to 262,144 colors.

1-1. Features
e VGA Resolution
e 6 Bits color driver with LVDS interface
e Wide range operation temperature
e 4 layers PCB for EMI reduction
ecapacitive-type touch panel.

For normal operation, there must be a cover lens of 0.7~4mm thickness

to be put on the top of touch panel.
e USB interface for touch control.

2. PHYSICAL SPECIFICATIONS

Item Specifications unit
Display resolution(dot) 640RGB (W) x 480(H) dots
Display area 115.2 (W) x 86.4 (H) mm
Pixel pitch 0.18 (W) x 0.18 (H) mm
Color configuration R.G.B Vertical stripe
Overall dimension 127.0(W)x98.43(H)x10.575(D)---(Typ) mm
Brightness 500 cd/m?
Contrast ratio 250:1
Backlight unit LED
Display color 262,144 colors
Viewing Direction 12 o’clock
Display Mode Normally White
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3. ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL MIN MAX UNIT | NOTE
Power Supply Voltage Vcce -0.5 5 \%
DCLK , DE
Signal Input Voltage gg:gg -0.5 | Vec+0.5 V
BO~B5
Operation Temperature Top -20 70 C
Storage Temperature Tstg -30 80
4. ELECTRICAL CHARACTERISTICS
4-1 TFT LCD Module voltage
ITEM SYMBOL | MIN TYP MAX | UNIT | NOTE
Power Voltage For LCD Vce 3.0 3.3 3.6 \%
Power Voltage For VLED Vb -- 5.0 -- Vv
. VIH Vec*0.7 - Vee Vv
Logic Input Voltage
VIL 0 - Vec*0.3 | V
ADJ Input Voltage VIH 30 — >0 v
VIL GND - 0.3 Vv
4-2 TFT LCD current comsumption
ITEM SYMBOL MIN | TYP | MAX | UNIT NOTE
LCD Power Current Icc - 106 - mA (1)
LED Power Current l.ep(VLED=5V) | - 290 - mA

NOTE :

(a) 64 Gray Pattern

(b) Black Pattern

(1) Typ : under 64 gray pattern Max : under black pattern
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6. INTERFACE

LVDS CN1:

Pinno | Symbol Function
1 VDD POWER SUPPLY:3.3V
2 VDD POWER SUPPLY:3.3V
3 Gnd Power Ground
4 Gnd Power Ground
5 INO- Transmission Data of Pixels
6 INO+ Transmission Data of Pixels
7 Gnd Power Ground
8 IN1- Transmission Data of Pixels 1
9 IN1+ Transmission Data of Pixels 1
10 Gnd Power Ground
1" IN2- Transmission Data of Pixels 2
12 IN2+ Transmission Data of Pixels 2
13 Gnd Power Ground
14 CLK- Sampling Clock
15 CLK+ Sampling Clock
16 Gnd Power Ground
17 VLED Power Supply for LED Backlight : 5V
18 VLED Power Supply for LED Backlight : 5V
19 Gnd Power Ground
20 ADJ LED backlight adjustment

NOTE :

1. ADJ adjust brightness to control Pin , Pulse duty the bigger the brighter.

Luminance .,
Bright

Luminance
Dark

Duty (0%) Duty (100%)

2. ADJ signal =0 ~ 5.0V, operation frequency : 100Hz~200KHz

F=1KHZ, T=1n$
-

5.0v

oy —

3. VSS Pin must ground contact , can not be floating.
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7. AC Timing characteristic of the LVDS

7.1 Timing Parameter

Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP()  MAX| UNIT
tsu Setup time, D0-D20 to CLKOUT! . 5 ns
- C_ = 8 pF, See Figure 5
ty Data hold time, CLKOUT. to D0-D20 5 ns
- . ) t. = 15.38 ns (+0.2%),
) ¢

trskmy  Receiver input skew margin' (see Figure 7) linput clock jitter| < 50 ps, @ 550 700 ps
i Delay time, CLKINT to CLKOUT! (see Figure 7) Vec =33V, 3 5 7| ns
d ’ t. = 15.38 ns (£0.2%), Tp = 25°C

ten Enable time, SHTDN to phase lock See Figure 7 1 ms
tyis Disable time, SHTDN to off state See Figure 8 400 ns
t Transition time, output (10% to 90% t, or t;) (data only) |C_ =8 pF 3 ns
t Transition time, output (10% to 90% t, or t;) (clock only) |C_ =8 pF 1.5 ns
tw Pulse duration, output clock 0.50 t, ns

(1) All typical values are at Ve = 3.3V, Tp = 25°C.

(2) The parameter trsky) is the timing margin available to allocate to the transmitter and interconnection skews and clock jitter. The value
of this parameter at clock periods other than 15.38 ns can be calculated from tggy = tc/14 — 550 ps.

(3) [Input clock jitter| is the magnitude of the change in input clock period.

PARAMETER MEASUREMENT INFORMATION (continued)

70% Vou
D0-D20

30% Vou

70% Vou

CLKOUT /

30% VoH

Figure 5. Setup and Hold Time Waveforms
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PARAMETER MEASUREMENT INFORMATION (continued)

ouen LALLM LU L L UL

Figure 7. Enable Time Waveforms

Pl

|€ tdis »|

|

SHTDN \ |

|

e AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY

Figure 8. Disable Time Waveforms
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7.2 Recommended Input Timing of LVDS transmitter

PARAMETER Symbol Min. Typ. Max Unit
CLK frequency FcpH 25.175 MHz
CLK period TcPH - 39.7 - ns
CLK pulse duty Tew 40 50 60 %
HS period TH - 800 - TcpH
HS pulse width TwH 5 30 - TcpH
HS-first horizontal data time Ths 112 144 175 TcpPH
DEN pulse width Tep - 640 - TcpH
VS pulse width Twv 1 3 5 TH
VS-DEN time Tstv - 35 - TH
VS period Tv - 525 - TH

Note: When SYNC mode is used, 1st data start from 144th CLK after HS falling (when STHD[5:0]=00000)

PARAMETER Symbol Min. Typ. Max Unit
OEV pulse width Toev 100 - Tern
CKV pulse width Tekv - 96 - TcpH
HS-CKYV time Ti - 52 - TcpH
HS-OEV time T2 - 8 - TcrH
HS-POL time T3 - 72 - TcPH
STV setup time Tsuv - 46 - TcPH
STV pulse width Twstv - 1 - TH
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Clock and Data input waveforms

DEN /;{r
{Tesu
' Tcph H
Towh va Towl i
CLK 708% 41 70% i 70% 3 0%
Gl nl | s 2 o » Las!
" " , 1
" LR : :
1] 1
1] H
H H
Tdsw _§ Tdhd } ' i
7006 : VE pa r— :
DXU-O] 30;:’ ) First data §< 2nd data >< >< >< Last data
308
"
/N S L N N
P Tust Tehd i
e >
1] 1 "
. 1
Vs 30%%; %:ma
1] 1
. 1
H
;! Tnhd [ " ;
HS 30 4 -j/ 20% \Ik' 30% /
1 L] ]
Thst —DE -— ™ '-:
]
T
« JUUPJUUUUruyurpguirrUUyUUyUyUpUU UL
HS 4—“».:" _,
DEN
Do[70) I Invalid data R1 ] R2 | R3 |R-0 IRS I R6 | ______ | ]N“-_‘le'?‘] " Invaiid dsts |
o1[7-0) I Invalid data a1 I GZIG3|G»£ |G5|Gs| ,,,,,, I IN92|N91I . Invsiid dsts |
D2[7:0) | Invalid data 81 | B2 | 83 |Bd |BS | Bs | ______ | |N§2|N§1| N Invaiid dsts |
T T RESII0I=00 ~N= 320
e @ RESLIE0}=01-N= 840

RESU#:0}=70-N= 840

Parallel RGB SYNC Mode Horizontal Data Format

-

ex [T Mmmmmmmmﬂﬂjmw

HS

7

DEN

perron [y [y | 1

Invalid data

R1|m|n3|m|ns|m|

o170 [yio] ] e

Ivalid data

o[ [or]o]os]

D279 |rEzlvE1| 5

Invalid data

ee] ] e o es s

Ter

Invalid data |

L luels[ &
GGG
MQIM—‘I'N
BE|B|B
M»?IN—'!IN

Tnualid dan I

Invalid data I

RESLIT:=0N=320

Parallel RGB DE Mode Horizontal Data Format
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8. Projected capacitive-type touch panel
For normal operation, there must be a cover lens of 0.7~4mm thickness to be

put on the top of touch panel.

Touch Control for USB interface

Pin No | Symbol Function

1 VCC Power Supply for TP controller

2 D+ Data+

3 D+ Data+

4 GND Ground

5 D- Data-

6 D- Data-

7 NC

8 NC

ITEM SYMBOL | MIN TYP | MAX | UNIT

Egr\]/\tlfor"\écrjltage For TP VCC . 50 _ v
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9. OPTICAL CHARACTERISTICS

ltem Symbol | Condition | Min. Typ. Max. | Unit Note
Contrast ratio CR 200 250 -- -- (1)(2)(3)
Luminance Lw Soint . 5 350 400 500 |cd/m?| (1)(3)
oint -
Luminance Uniformity AL O=0=0° 70 75 - % (1)(3)
Response Time
( White — Black ) TetTs - 50 = | ms | (DE)O)
Viewin Vertical C) CR=10 80 100 -
Angle k i Point -5 Deg. | (1)(2)(4)
g Horizontal ) ' 120 140 -
Rx 0.566 | 0.616 | 0.666
Red
Ry 0.302 | 0.352 | 0.402
Gx 0.308 | 0.358 | 0.408
Green
Color Gy Point-5 | 0.518 | 0.568 | 0.618 13)
chromaticity N Bx ©=0=0° | 0.096 | 0.146 | 0.196
ue
By 0.086 | 0.136 | 0.186
) Wx 0.296 | 0.346 | 0.396
White
Wy 0.328 | 0.378 | 0.428
LED life time Ta=25TC 20K hour | (1)(6)
NOTE :

(1) Measure conditions : 25 C+2C , 60+£10%RH under 10Lux , in the dark room by
BM-7TOPCON) ,viewing 2° , VCC=3.3V, VDD=3.3V

BMW-5A«

I =500mm-«

——

(2) Definition of Contrast Ratio :
Contrast Ratio (CR) = (White) Luminance of ON -+ (Black) Luminance of OFF

(3) Definition of Luminance :
Definition of Luminance Uniformity
Measure white luminance on the point 5 as figure9-1
Measure white luminance on the point 1 ~ 9 as figure9-1
AL =[L(MIN) / L(MAX)] X 100%
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3 95 116, 16(H)
38.72(1/3H) 38.72(1/3H)

3.65

87.12(V)

29.04(1/3V),29.04C1/3V)

Fig9-1 Measuring point

(4) Definition of Viewing Angle(©, ®), refer to Fig9-2 as below :

T
%

LCD-Panel

Fig9-2 Definition of Viewing Angle

(5) Definition of Response Time.(White — Black)

White(634,)
90% 90%
| |
Luminance : I
| |
: 10% 10% I Black(0)
1 g} < » | 'tf

Fig9-3 Definition of Response Time(White-Black)
(6) End of Life shall be determined by the time when any of the following is satisfied
under continuous lighting at 25C.
- Intensity drops to 50% of the Initial Value (Min. Luminance)
- Based on LED
- It is an estimative value
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10. RELIABILITY TEST CONDITIONS

ITEM

CONDITIONS

HIGH TEMPERATURE OPERATION

70°C , 240Hrs

HIGH TEMPERATURE AND HIGH
HUMIDITY OPERATION

60°C , 90%RH , 240Hrs

HIGH TEMPERATURE STORAGE 80°C , 240Hrs
LOW TEMPERATURE OPERATION -20°C , 240Hrs
LOW TEMPERATURE STORAGE -30°C , 240Hrs

THERMAL SHOCK

-30°C (0.5Hr) ~80°C (0.5Hr)
200Cycle
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13




11. General Precautions

11-1 Safety

Liquid crystal is poisonous. Do not put it your month. If liquid crystal touches your
skin or clothes, wash it off immediately by using soap and water.

11-2 Handling

1. The LCD panel is plate glass. Do not subject the panel to mechanical shock or
to excessive force on its surface.

2. The polarizer attached to the display is easily damaged. Please handle it
carefully to avoid scratch or other damages.

3. To avoid contamination on the display surface, do not touch the module
surface with bare hands.

4. Keep a space so that the LCD panels do not touch other components.

5. Put cover board such as acrylic board on the surface of LCD panel to protect
panel from damages.

6. Transparent electrodes may be disconnected if you use the LCD panel under
environmental conditions where the condensation of dew occurs.

7. Do not leave module in direct sunlight to avoid malfunction of the ICs.

11-3 Static Electricity

1. Be sure to ground module before turning on power or operation module.

2. Do not apply voltage which exceeds the absolute maximum rating value.
11-4 Storage

1. Store the module in a dark room where must keep at +25+10°C and 65%RH or
less.

2. Do not store the module in surroundings containing organic solvent or
corrosive gas.

3. Store the module in an anti-electrostatic container or bag.

11-5 Cleaning

1. Do not wipe the polarizer with dry cloth. It might cause scratch.

2. Only use a soft sloth with IPA to wipe the polarizer, other chemicals might
permanent damage to the polarizer.

11-6 Others

1. AMIPRE will provide one year warrantee for all products and three months
warrantee for all repairing products.

2. The residual image may exist if the same display pattern is shown for hours.
This residual image, however, disappears when another display pattern is
shown or the drive is interrupted and left for a while. But this is not a problem
on reliability.
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