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Overview

Display area: 182.07mm x 117.60mm (800 X 480)

3.3V, 16/18/24-bit RGB Interface, White LED
backlight, Top view, Wide temp, Transmissive-
Normally White, Capacitive Touch Screen, LCD
Driver EK9713/EK7330, CTP driver: GT9271,
450 NITS, RoHS Compliant
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General Description

* Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses
amorphous silico n TFT as a switching device. This model is composed of a Transmissive

type TFT-LCD Panel, driver circuit, back-light unit. The resolution of a 7.0TFT-LCD contains
800x480 pixels, and can display up to 65K/262K/1 6.7M colors.

* Features

-Low Input Voltage: 3.3V (TYP)
-Display Colors of TFT LCD: 65K/262K/16.7M colors
- TFT Interface: 16/18/24 bit RGB

-CTP Interface: 12C

Genera: Information Spefification Unit Note
tems Main Panel
TFT Display area(AA) 154.08(H)*85.92(V) (7.0inch) mm -
CTP View area 155.08(H)*86.92(V) mm
Driver element TFT active matrix - -
Display colors 65K/262K/16.7M colors -
Number of pixels 800(RGB)*480 dots -
TFT Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.0642(H)*0.0.1790(V) mm -
Viewing angle 12:00 o'clock -
TFT Controller IC EK9713/EK7330 - -
CTP Driver IC GT9271
Simultaneous Touch Points 10
Display mode Transmissive/ Normally White - -
Operating temperature -20~+70 C -
Storage temperature -30~+80 C -
* Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal(H) 182.07 mm -
Module :
size Vertical(V) 117.60 mm -
Depth(D) 8.13 mm -
Weight TBD g -
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1. Block Diagram

LEDA

Back Light

LEDK

800 (RGB) %480

Gate Gate

Panel

Source

Driver

FPC
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2.2CTP
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2.3 LCM+CTP
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3. Input terminal Pin Assignment

3.1TFT
NO. SYMBOL DESCRIPTION I/0
1 VLED- Cathode pin OF backlight P
2 VLED+ Anode pin of backlight P
3 GND Ground. P
4 VDD Supply voltage(3.3V). P
5 RO Red data input. I/O
6 R1 Red data input. I/O0
7 R2 Red data input. I/O
8 R3 Red data input. I/O
9 R4 Red data input. I/O
10 R5 Red data input. 1/0O
11 R6 Red data input. I/O
12 R7 Red data input. 1/0O
13 GO Green data input. I/O
14 G1 Green data input. I/O0
15 G2 Green data input. I/O
16 G3 Green data input. I/O
17 G4 Green data input. I/O
18 G5 Green data input. I/O0
19 G6 Green data input. I/O
20 G7 Green data input. I/O
21 BO Blue data input. I/O
22 B1 Blue data input. I/O
23 B2 Blue data input. I/O0
24 B3 Blue data input. I/O
25 B4 Blue data input. I/O
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26 B5 Blue data input. I/O
27 B6 Blue data input. I/O
28 B7 Blue data input. I/O0
29 GND Ground. P
Dot clock signal for RGB interface operation
30 PCLK . . I
Fix this pin at VCI or GND when not in use.
Standby setting for testing, it should be
31 DISP connected to VDDIO in normal operation mode. I
If connected to GND, the IC is in standby mode.
Line synchronizing signal for RGB interface o
32 HSYNC peration. I
fix this pin at VCI or GND when not in use
Frame synchronizing signal for RGB interface
33 VSYNC operation. I
fix this pin at VCI or GND when not in use.
Data enable signal for RGB interface operation
34 DE fix this pin at VCI or GND when not in use. I
35 NC NC
36 GND Ground. P
37 XR(NC) Touch panel Right Glass Terminal A/D
38 YD(NC) Touch panel Bottom Film Terminal A/D
39 XL(NC) Touch panel LIFT Glass Terminal A/D
40 YU(NC) Touch panel Top Film Terminal A/D

www.FocusLCDs.com
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3.2CTP

NO. SYMBOL DESCRIPTION I/0
1 GND Ground. P
2 VDDIO I/O power supply voltage. P
3 VDD Supply voltage. P
4 SCL I2C clock input. I
5 SDA I2C data input and output I/0
6 INT External interrupt to the host. I
7 RST External Reset, Low is active. [
8 GND Ground. P

www.FocusLCDs.com
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4. LCD Optical Characteristics

4.1 Optical specification

Values
ltem Symbol Condition Unit Remark
Min. | Typ. | Max.
8. ®=180°(9 o'clock) | 60 70 -
. Or @®=0°(3 o'clock) 60 70 -
Viewing angle degree | Note 1
=
(CR=10) Or ®=90°(12 o'clock) | 40 50 -
s ®=270°(6 o'clock) | 60 70 -
Ton - 10 20 msec | Note 3
Response time
Torr - 15 30 msec | Note 3
Contrast ratio crR | Nermal 400 | 500 - - |Noted
8==0
Wy 0.26 | 0.31 0.36 - Note 2
Color chromaticity Note 5
Wy 0.28 | 033 | 0.38 -
Transmittance T, - 511 - - -

Test Conditions:

1. Vee=3.3V, AVpp=10V, the ambient temperature is 25C.
2. The test systems refer to Note 2.

www.FocusLCDs.com
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Mote 1:

@=180°

Note 2-

Defintion of viewing angle range MNormal line

B=0=0"

=50
12 o'clock direction

AT S
.I'.I _.-'--
IH' .lll-"'.-. /
— ®
/ ix;’# Ac:’tiveﬂrea/

-
a

-
E
-

e 7 ®=270°

6 o'clock direction

Fig. 4-1 Definition of viewing angle

Definition of optical measurement system.
The optical characteristics should be measured in dark reom. The optical

properties are measured at the center point of the LCD screen. (Response time is
measured by Photo detector TOPCOMN BM-7, other items are measured by BM-5A/Field
of view: 1% /Height: 500mm.)

Photo detector MNormal line
T T 8=0=0°
D=590"
500mm 1 EXG’clnck direction
g
o
»
-
. //
s -~

©=180° —
// ~ Active Area /
i

The

e LCD Panel

e
/ A =270"
“ B o'clock direction

Fig. 4-2 Optical measurement system setup

copyright belongs to InnoLux. Any unauthorized use is prohibited.
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Note 3: Definition of Response time

The response time is defined as the LCD optical switching time interval between
“White" state and "Black™ state. Rise timea (Town) is the time between photo detector cutput

intensity changed from 90% to 10%. And fall time (Toss
detector output intensity changed from 10% to S0%.

) is the time between photo

('f\fhite (TET OFF) Black (TFT ON) White (TFT DFF))
Z_ 4 100%
=2 | 90%
=
= =
sz
dy =
25 | 10% i
s ! 0% ‘
g =

Tan

Fig. 4-3 Definition of response time

Mote 4: Definition of contrast ratio

Contrast ratio (CR) =

Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black” state

MNote 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.
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5. TFT LCM Electrical Characteristics

5.1 Absolute Maximum Rating (Ta=25 VSS=0V)

Characteristics Symbol Min. Max. Unit
Digital Supply Voltage VDD -0.5 5.0 \
Digital interface supple Voltage VDDIO -0.5 VDD+0.3 \
Operating temperature Top -20 +70 T
Storage temperature Tst -30 +80 T
5.2 DC Electrical Characteristics
Characteristics Symbol Min. Typ. Max. Unit Note
Digital Supply Voltage VDD 3.0 3.3 3.6 \%
Digital interface supple Voltage, VDDIO 3.0 3.3 3.6 \%
Normal mode Current
, IDD - 150 -- mA
consumption
_ VIH 0.7vDDIO VDDIO Vv
Level input voltage
VIL GND 0.3vDDIO Vv
Von 0.8vDDIO VDDIO Vv
Level output voltage
VoL GND 0.2vDDIO Vv
5.3 LED Backlight Characteristics
The back-light system is edge-lighting type with 27chips White LED
Item Symbol Min. Typ. Max. Unit Note
Forward Current le 135 180 -- mA
Forward Voltage VE -- 9.6 -- Vv
LCM Luminance R 450 -- -- cd/m2 | IF=180mA
Uniformity AVg 80 -- -- %o
—
A K1
28 % 3% 99F 27LED
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6. TFT LCM AC Characteristic

6.1. Display Timing characteristics
6.1.1 Vertical input timing
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Symbol Min.

Typ. Max. Unit

Vertical display area tvd 480 H
VSD period time tv 510 525 650
VSD pulse width tvpw 1 - 20 H
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I
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Pararﬁeler Symbol Value Unit
Horizontal display area thd 800 DCLK
Min. Typ. Max
DCLK frequency felk - 33 3 20 ViHz
1 Horizontal Line th 862 1056 1200
Min. 1
HSD pulse width Typ. thpw .
Max. 40 DCLK
HSD Back Porch (Blanking) thb 46 46 46
HSD Front Porch thfp 16 210 354
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7. CTP Specification

7.1 Electrical Characteristics
7.1.1 Absolute Maximum Rating

Item Symbol Min. Max. Unit Note
Power Supply Voltage VDD -0.3 3.47 \% 1
I/O Digital Voltage VDDIO -0.3 3.47 Vv 1
Operating temperature Top -20 +70 °C -
Storage temperature Tst -30 +80 °C -

NOTES:

1. If used beyond the absolute maximum ratings, GT9271 may be permanently damaged. It is strongly recom-
manded that the device be used within the electrical characteristics in normal operations. If exposed to the
condition not within the electrical characteristics, it may affect the reliability of the device.

7.1.2 DC Electrical Characteristics (Ta=25°C)

Item Symbol Min. Typ. Max. Unit Note
Digital supply voltage VDD 2.8 - 3.3 Vv
I/O Digital supply voltage VDDIO 1.8 - 3.3 Vv
Normal operation mode
. |opr - 13 mA
Current consumption
Green mode
. Imon - 45 = mA
Current consumption
Sleep mode
. Ist 70 - 120 uA
Current consumption
VH 0.75Vopio - Vopio+0.3 \Y
Level input voltage
ViL -0.3 - 0.25Vppio V
Von 0.85Vppio - - Vv
Level output voltage
Vo|_ - - 0-15VDDIO V

www.FocusLCDs.com
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7.1 Electrical Characteristics

GT9271 provides a standard 12C interface for SCL and SDA to communicate with the host.
GT9271 always serves as slave device in the system with all communication being initialized by
the host. It is strongly recommended that transmission rate be kept at or below 400Kbps. The 12C

timing is shown below:

SCL

Test condition 1: 1.8V host interface voltage, 400Kbps transmission rate, 2K pull-up resistor

Parameter Symbol Min. Max. Unit
SCL low period tio 1.3 - us
SCL high period thi 06 - us
SCL setup time| for Start condition fzt1 06 - us
SCL setup time for Stop condition tsis 06 - us
SCL hold time for Start condition fhat 06 - us
SDA setup time t=to 0.1 - us
SDA hold time thaz 0 - us

Test condition 2: 3.3V host interface voltage, 400Kbps transmission rate, 2K pull-up resistor

Parameter Symbol Min. Max. Unit
SCL low period tio 13 - us
SCL high period thi 06 - us
SCL setup time for Start condition tats 06 - us
SCL setup time for Stop condition tsta 06 - us
SCL hold time for Start condition tha1 06 - us
SDA setup time t.o 01 - us
SDA hold time Tha2 0 - us

GT9271 supports two 12C slave addresses: 0xBA/OxBB and 0x28/0x29. The host

can select the

www.FocusLCDs.com
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address by changing the status of Reset and INT pins during the power-on initialization phase. See the
diagram below for configuration methods and timings:

Power-On Timing:

AVDD

1 T1=0us
! Host: Host
I Dutput low Sed input
WDDID
: TZ2=10ms - J TS5
THE=A0m
| | 12C Addrzelect T4
! Host:Set cutput high [~ ! e ey
INT Gal
: | T ' = -
|y Host:Sat output low . TT=100us 1 | SmzsTES20ms,
[Ex: rising edge I i
T
Iriggerred Ly -Oms )
RESET . i
]
: HostSed output low : 1 rggierraes
- - ] :
-—-
L .
Touch Scan | LM N—
T8= 100ms - ..-:
Scan period T= [ELEEIms]
Timing for host resetting GT911:
Hast: Heost;
Cutput low Set input
. J TT=200us
I2C Addr.select |19*=0m
Ex: resing adge Host:Set output high - - TE>200US [ ] -
riggarred or low |
INT ==mns ; b B — A —
:_.HnetSat output kow ._I T2=100us : : Smsﬂﬂmnsl
RESET — :
T3 = 5ms
| e e
I
|
HostSet output bow 1'_: i
Ti=100us ' -— ;
Touch Scan H
TS< 100ms Lug ..:

Sean period T = (5-20ms)

Timing for setting slave address to 0x28/0x29:
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Reset

|
|
I
|
|
—— >100us ¥ >5ms o >50m
|
|
|
|

INT

'—

| | I

| | | |
1. Reset 2+ INT 3. Reset 4, INT 5+ INT
Output low  Output high Output high Output low Input floating

Timing for setting slave address to OxBA/OxBB:

| T

| I

I |

| I

Reset | :

| ' | : I

| | | | I

| l | | I

| ' ' I

| L >100us—k—  >5ms : »H0ms |

INT | | | | |

) ' ' | 1

| : ' | I

[ I |

. Reset 2+ INT 3. Reset 4. INT h. CINT

Dutput low Output low Output high Output low Input floating

a) Data Transmission

(For example: slave address is OxBA/OxBB)

Communication is always initiated by the host. Valid Start condition is signaled by pulling SDA line
from high to low when SCL line is high. Data flow or address is transmitted after the Start condition.

All slave devices connected to I°C bus should detect the 8-bit address issued after Start condition and
send the correct ACK. After receiving matching address, GT9271 acknowledges by configuring SDA
line as output port and pulling SDA line low during the ninth SCL cycle. When receiving unmatched
address, namely, not OXBA or 0XBB, GT9271 will stay in an idle state.
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For data bytes on SDA, each of 9 serial bits will be sent on nine SCL cycles. Each data byte consists
of 8 valid data bits and one ACK or NACK bit sent by the recipient. The data transmission is valid
when SCL line is high.

When communication is completed, the host will issue the Stop condition which implies the transition

of SDA line from low to high when SCL line is high.

b) Writing Data to GT9271
(For example: slave address is OxBA/OxBB)

A A A A A
S | Address W | C | Register H = C | Register L | C Data_| B ccceer Data_n C E
| K K K K K

Timing for Write Operation

The diagram above displays the timing sequence of the host writing data onto GT9271. First, the host
iIssues a Start condition. Then, the host sends 0XBA (address bits and R/W bit; R/W bit as 0 indicates
Write operation) to the slave device.

After receiving ACK, the host sends the 16-bit register address (where writing starts) and the 8-bit
data bytes (to be written onto the register).

The location of the register address pointer will automatically add 1 after every Write Operation.
Therefore, when the host needs to perform Write Operations on a group of registers of continuous
addresses, it is able to write continuously. The Write Operation is terminated when the host issues the
Stop condition.

c) Reading Data from GT9271
(For example: slave address is OxBA/OxBB)

A A A A A N
S | Address W | C | Register H | C | Register L. | C | E | § | Address R | C Data_1 AL Data_n é E
K K K K K K

, Set address pointer »Read data <

Timing for Read Operation
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The diagram above is the timing sequence of the host reading data from GT9271. First, the host
iIssues a Start condition and sends 0XBA (address bits and R/W bit; R/W bit as 0 indicates Write
operation) to the slave device.

After receiving ACK, the host sends the 16-bit register address (where reading starts) to the slave
device. Then the host sets register addresses which need to be read.

Also after receiving ACK, the host issues the Start condition once again and sends 0XBB (Read
Operation). After receiving ACK, the host starts to read data.

GT9271 also supports continuous Read Operation and, by default, reads data continuously.
Whenever receiving a byte of data, the host sends an ACK signal indicating successful reception.
After receiving the last byte of data, the host sends a NACK signal followed by a STOP condition
which terminates communication.
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8. LCD Module Out-Going Quality Level
8.1 VISUAL & FUNCTION INSPECTION STANDARD

8.1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature : 25t5°C
Humidity :  65%+10%RH
Viewing Angle : Normal viewing Angle.
lllumination: Single fluorescent lamp (300 to 700Lux)

Viewing distance:30-50cm

RN
N RO

/ Upper
“«— .
[ ~ ~ oY = ~ ~ OO T ~ ~ oY = 3 | Polarlzer

Upper

Bottom glass

%5 |
" Light Source Bottom Polarizer
8.1.2 Definition
2 B Zone A
one
.. [TRTEIRR,
e mara
/ZoneC
............................. |

Zone A : Effective Viewing Area(Character or Digit can be seen)

Zone B : Viewing Area except Zone A

Zone C : Outside (Zone A+Zone B) which can not be seen after assembly by customer .)
Note:

As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product function
or appearance after assembly by customer.
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8.1.3 Sampling Plan

According to GB/T 2828-2003 ; , normal inspection, Class 1I

AQL:

Major defect Minor defect

0.65 1.5

LCD: Liquid Crystal Display , TP: Touch Panel , LCM: Liquid Crystal Module

No Items to be Criteria Classification of
inspected defects
1) No display, Open or miss line
_ 2) Display abnormally, Short
1 Functional defects . o o
3) Backlight no lighting, abnormal lighting.
4) TP no function Major
2 Missing Missing component
] ) ) Overall outline dimension beyond the drawing
3 | Outline dimension |
is not allowed
4 Color tone Color unevenness, refer to limited sample
Soldering Good soldering , Peeling off is not allowed. _
5 Minor
appearance
6 LCD/Polarizer/TP | Black/White spot/line, scratch, crack, etc.
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8.1.4 Criteria (Visual)

Number

ltems

Criteria(mm)

1.0 LCD
Crack/Broken

NOTE:

X: Length

Y: Width

Z: Height

L: Length of
ITO,

T: Height of
LCD

(1) The edge of LCD broken

<Inner border line

of the seal

(2)LCD corner broken

(3) LCD crack

X Y Z
<3.0mm <L <T
S
\\\\\\ \\
\\\i\\\
Crack

Not allowed
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Number ltems Criteria (mm)

2.0 Spot defect | @ light dot (LCD/TP/Polarizer black/white spot , light dot, pinhole, dent,
2| stain)
/ Zone Acceptable Qty
Size (mm) A B c
®=<0.10 Ignore
0.10<®=<0.20 3( distance=10mm)
Ignore
X 0.20<®=<0.25 2
®>0.25 0
P=(X+Y)/2 ; , . :
@Dim spot (LCD/TP/Polarizer dim dot, light leakage. dark spot)
Zone Acceptable Qty
Size (mm) A B C
®<0.1 Ignore
0.10<®=<0.20 3( distance=10mm)
Ignore
0.20<®=<0.30 2
$®>0.30 0
® Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B ¢
$=<0.2 Ignore
0.3<®=<0.5 2( distance=10mm) Ignore
®>0.5 0
Line defect
(LCD/TP Acceptable Qty
; Width(mm) Length(mm)
/Polarizer A B C
black/white
_ ®=<0.03 Ignore Ignore
line, scratch,
stain) 0.03<W=0.05 L<3.0 N<2 Ignore
0.05<W=0.08 L<2.0 N<2
0.08<w Define as spot defect
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3.0

Polarizer
Bubble

Zone

Acceptable Qty

Size (mm) A

B

®=<0.2 Ignore

0.2<®=<0.4 3(distance =10mm)

0.4<®=<0.6

2

Ignore

0.6<®

0

4.0

SMT

According to IPC-A-610C class II standard . Function defect and missing

part are major defect ,the others are minor defect.

5.0

TP
Related

TP bubble/ Size ®(mm)
accidented

Acceptable Qty

A

| B C

®=<0.1

Ignore

spot
0.1<®=<0.25

3 (distance=

0.25<®9=<0.3

Ignore
5 g

0.3<®

0

Assembly
deflection

beyond the edge of backlight <0.15mm

NG
Newton

Rin
9 OK

Newton Ring areas<1/3 TP area

Newton Ring area>1/3 TP area @

1 RRE

s
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- __J'_ JI- I_II:-\.J:J:_L

TP corner X Y V4
broken 7<LCD
X :length X<3.0mm | Y<3.0mm | thicknes

Y width |
Z : height o .
Circuitry broken is not allowed.
TP edge
X Y Z
broken
7<LC
X : length {<L P
Y : width X<6.0mm Y<2.0mm | thicknes
Z : height

* Circuitry broken is not allowed.

Criteria ( functional items)

Number
1

a A WODN

ltems
No display
Missing segment
Short
Backlight no lighting
TP no function

Criteria (mm)
Not allowed
Not allowed
Not allowed
Not allowed
Not allowed
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9. Reliability Test Result

9.1 Condition
o Sample Test
ltem Condition ] Note
Size Result
Low Temperature
-20°C, 96HR 3ea pass -
Operating Life test
Thermal Humidity
_ _ 70°C90%RH, 96HR 3ea pass -
Operating Life test
Temperature Cycle ON/OFF
tost -20C <~ 70°C, ON/OFF, 20CYC 3ea pass (1)
es
High Temperature
80°C, 96HR 3ea pass -
Storage test
Low Temperature
—-30°C, 96HR 3ea pass -
Storage test
The sample should be allowed to stand the
following 5 cycles of operation: TSTL for 30 minutes ->
) normal temperature for 5 minutes -> TSTH for 30
Thermal Shock Resistance | _ 3ea pass
minutes -> normal temperature for 5 minutes, as one
cycle, then taking it out and drying it at normal
temperature, and allowing it stand for 24 hours
Box Drop Test 1 Corner 3 Edges 6 faces, 66cn(MEDIUM BOX) 1box pass -

Note (1) ON Time over 10 seconds, OFF Time under 10 seconds
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10. Cautions and Handling Precautions

10.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.

Do not warp or twist the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage, this may cause improper operation or damage to
the module and back-light unit.

(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.

(4) Do not allow drops of water or chemicals to remain on the display surface.

If you have the droplets for a long time, staining and discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.

Do not use ketene type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent damage
to the polarizer due to chemical reaction.

(7) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In case of contact with hands,
legs, or clothes, it must be washed away thoroughly with soap.

(8) Protect the module from static; it may cause damage to the CMOS ICs.

(9) Use finger-stalls with soft gloves in order to keep display clean during the incoming inspection and assembly process.

(10) Do not disassemble the module.

(11) Protection film for polarizer on the module shall be slowly peeled off just before use so that the electrostatic charge can be
minimized.

(12) Pins of I/F connector shall not be touched directly with bare hands.

(13) Do not connect, disconnect the module in the “Power ON” condition.

(14) Power supply should always be turned on/off by the item 6.1 Power On Sequence &6.2 Power Off Sequence

10.2 Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.

It is highly recommended to store the module with temperature from 0 to 35 C and relative humidity of less than 70%

(2) Do not store the TFT-LCD module in direct sunlight.

(3) The module shall be stored in a dark place. When storing the modules for a long time, be sure to adopt effective measures for
protecting the modules from strong ultraviolet radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation is allowed. Formation of
dewdrops may cause an abnormal operation or a failure of the module.

In particular, the greatest possible care should be taken to prevent any module from being operated where condensation has
occurred inside.

(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to be stressed.
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