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TFT Display Module

Part Number
E43RC-I-HS550-C

Overview:

e 4.3-inch TFT (105.40x67.15 YY) e Transmissive
e 800E480 LIESH e Capacitive Touch
e HDMI LyGSIFI-0S Panel
e Special ¢SYLllerature e 550 nits

i o TFTIC:ST7262
o All View

e RoHS Compliant
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Description

This is a color active matrix TFT (Thin Film Transistor) LCD (Liquid Crystal Display) that uses amorphous silicon
TFT as a switching device. This model is composed of a transmissive type TFT LCD Panel, driver circuit, a
capacitive touch panel and a backlight unit. The resolution of the 4.3” TFT LCD contains 800RGB)x480 pixels and
can display up to 16.7M colors.

TFT Features
Display Colors: 16.7M
TFT Interface: HDMI

CTP Interface: Micro-USB

TFT Display area (AA) 95.04(H) x 53.86(V) (4.3 inch) mm -
Driver Element TFT active matrix - -
Display Colors 16.7M colors -
Number of pixels 800(RGB)x480 dots -
TFT Pixel arrangement RGB vertical stripe - -
Pixel Pitch 0.1188(H)x0.1122(V) mm -
Viewing angle All o'clock -
TFT Controller IC ST7262 - -
LCM+CTP Luminance 550 nits -
Display mode Transmissive - -
CTP Interface Micro-USB - -
Touch Cover Thickness 0.7mm with chemical strengthening - -
Touch Mode Five points and gestures - -
Video Input HDMI - -
Operating temperature -30-+85 °C -
Storage temperature -30-+85 °C -

Mechanical Information

Horizontal (H) 105.40 mm -

Module Vertical (V) 67.15 mm _

Size Depth (D) 436 mm -
Weight - g

Recommended Resolution: 800x480 @ 55-60Hz
Plug and Play: DDC2B/VESA Standard

Power Consumption: 2.8W

Micro-USB DC Power: 5V, 2

2 www.FocusLCDs.com


http://www.focuslcds.com/

Outline Dimensions
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1. DISPLAY TYPE: 4.3” TFT—LCD, 65K/262K/16.7M COLORS
2. DISPLAY MODE: NORMALLY BLACK/IPS
6] 3. VIEWING DIRECTION: FREE 6
4. USB(MICRO) DC POWER: 5V/2A(TYPIC)
5. Touch type: CTP ‘ FOCUS LCDS
6. TFT LCM Interface: HDMI LCDs MADE SIMPLE®
- 7. CTP Interface: USB(MICRO) 2.0 RAVING NAE =
8. Touch and LCM Bonding technology: Tape Bonding TOLERANCE
9. OPERATING TEMP: —30°C TO 85°C PARTS NO. | E43RC--HS550-C
STORAGE TEMP: —30°C TO 85C TOLERANCE XX£0.3 Drawn Unit
7| 10. RoHS COMPLIANT. QIHERWISE X Xx£0.2 Checked m 7
Seale 111 —f—=— @ Approve Page 1/1
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2. Block Diagram

HDMI IN :D :'I> LCM
USB(MICRO .
bonenbesy 2=  HDMIBoard  [—=>| BackLion
USB(MICRO) ::> :> itk

Ctip-touch
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3. Input Terminal Pin Assignment
3.1 Micro USB Pin Definition & Signal Connector
1 DC:5V, 2A (Typ.)| Supply voltage (5V, 2A Typ.) P
2 NC No connection --
3 NC No connection -
4 NC No connection --
5 GND Ground P
I: Input, O: Output, P: Power
Micro-USB Connector
h
L
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3.2 Power ON/OFF and Backlight PWM Extension Key Pin Definition & Signal Connector

1 GND Ground P

2 Power ON/OFF ON/OFF key P
The backlight brightness of each button is increased by one level

3 PWM+ . . . I
until the maximum brightness reaches level 9

4 PWM.- The backlight brightness of each button is reduced by one level I
until the lowest brightness reaches level 9
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3.3 Audio Headphone Socket Pin Definition & Input Signal Connector

1 Left channel Audio output left channel
2 Right channel Audio output right channel
3 GND Ground
4 GND Ground
6 1. 133
30 T |

ey —
vl PP e
|84 | 2,3j Fgf_fﬁ

P.C.B Layout{copper-sided view)

@55
|

3.4  Two Speaker Outputs Pin Definition & Input Signal Connector

Left channel+
Left channel-

Right channel-
4 Right channel+
Note: SMT PH2.0mm spacing connector 4p

Audio output left channel

W N [—

Audio output right channel

C40. 15

3, 95

b+0.2
A40. 15

2,5£0.1

Ty Ao Ee e

3 N
\- =T _.:___‘_.Iﬁﬂ__‘nL
¢l ‘ 5
]
0l 7
\ r
9

7. 64015

16.00 | 2200 1875
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3.6 HDMI Pin Definition & Signal Connector

1 RX D2+ HDMI receiver channel 2 positive analog input 1
2 GND Ground P
3 RX D2- HDMI receiver channel 2 negative analog input 1
4 RX D1+ HDMI receiver channel 1 positive analog input 1
5 GND Ground P
6 RX DI- HDMI receiver channel 1 negative analog input 1
7 RX DO+ HDMI receiver channel 0 positive analog input I
8 GND Ground P
9 RX DO0- HDMI receiver channel 0 negative analog input 1
10 RX CLK+ HDMI receiver clock positive analog input I
11 GND Ground P
12 RX CLK- HDMI receiver clock negative analog input 1
13 NC Not connected

14 NC Not connected

15 HDMI SCL HDMI receiver DDC data channel 1/0
16 HDMI SDA HDMI receiver DDC clock channel I
17 GND Ground P
18 HDMI 5V HDMI supply voltage (5V) P
19 HPD HDMI receiver hot plug detect output O

HDMI Connector Dimensions.:

-
4.50 o
050 _|__ H
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0 +0.0 +__| -
[ 10.05]A] :
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I MTe | o
oy ;
- [ @ . ﬂ ]
P e ey
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3. LCD Optical Characteristics

3.1 Oitical Sieciﬁcations

FocusLCDs.com
LCDs MADE SIMPLE®

Color Gamut S -- 50 -- % 3)
Contrast Ratio CR -- 1200 -- % 2)
. Rising
Response Time TR+TF -- 30 40 ms @)
Falling o
White Wy | Normalviewing | 2641 | 03041 | 03441
Wy angle 6=0 0.2906 0.3306 0.3706
Red Rx 0.5815 0.6015 0.6215
Color Filter Ry 0.3466 0.3666 0.3866
ch L (5)(6)
romaticity Green Gx 0.3190 0.3390 0.3590
Gy 0.5332 0.5532 0.5732
Bx 0.1305 0.1505 0.1705
Blue
By 0.0969 0.1169 0.1369
OL -- 80 --
Hor. OR -- 80 --
Viewing Angle oT CR210 = 20 = degrees | (1)(6)
Ver. OB - 80 -
Option View Direction All (1)

www.FocusLCDs.com



http://www.focuslcds.com/

‘ FocusLCDs.com

LCDs MADE SIMPLE®

Optical Specification Reference Notes:

(1) Definition of Viewing Angle: The viewing angle is the angle at which the contrast ratio is greater than 10.
The viewing angles are determined for the horizontal or 3,9 o'clock direction and the vertical or 6,12 o'clock
direction with respect to the optical axis which is normal to the LCD surface.

Normal

Normal

e=0° Ox-8y-02

12 o'clock direction

...........

©x-90° By+=90°

3 o-clock

12 o-clock

LR

Ty+ Ox+ - 900

6 o’clock
- =90°

6 o-clock By =90 IC Bonding Pad

9 o-clock FPC

(2) Definition of Contrast Ratio (Cr): measured at the center point of panel. The contrast ratio (Cr) measured
on a module, is the ratio between the luminance (Lw) in a full white area (R=G=B=1) and the luminance (Ld) in a
dark area (R=G=B=0).

CI‘:L—d

(3) Definition of transmittance (T%): The transmittance of the panel including the polarizers is measured with
electrical driving. The equation for transmittance Tr is:

':‘ I_o H I_t

light source LCD panel

It
Tr= —x 100%
ITo

Io = the brightness of the light source.
It = the brightness after panel transmission

(4) Definition of Response Time (Tr, Tf): The rise time ‘Tr’ is defined as the time for luminance to change from
90%to 10% as a result of a change of the electrical condition. The fall time ‘Tf” is defined as the time for
luminance to change from 10% to 90% as a result of a change of the electrical condition.

\

\\
white (TFT OFF) | black g (TFT ON) white (TFT OFF)

TR TF
100% i i N
e

90% |~ R Rl I
Optical
response

10% |- oo N

0% I~ &
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(5) Definition of Color Gamut:

Measuring machine CFT-01. NTSC’s Primaries:
R(x,y,Y),G(xy,Y), B(x,y,Y). FPM520 of Westar Display
Technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for other optical characteristics.The color
chromaticity shall be calculated from the spectral data
measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

1931 CIE Chromaticity Diagram

Fig. 1931 CIE chromacity diagram

Area of RGB triangle ¥
Area of NTSC triangle

100%

Color gamut: S=

(6) Definition of Optical Measurement Setup:

The LCD module should be stabilized at a given temperature for 20 minutes to avoid abrupt temperature change
during measuring. In order to stabilize the luminance, the measurement should be executed after lighting backlight
for 20 minutes.

Horizontal Dimension

Photometer — EI Autronics 0 L/4 L/2 3L/4
| |
| !
! !

Spectograph DMS 803

-—-r

1 0---
|

W4 - - -

W2 -

Vertical Dimension

3W/4 ---

° = test point

X=1to5

Photo-detector (BM-5A)

120cm

CJ____

Center of panel

Field=1

LCD panel /
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4, TFT Electrical Characteristics

4.1 Absolute Maximum Rating (Ta=25 °C, VSS=0V

FocusLCDs.com
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Analog Interface Supply Voltage VDD-GND -0.3 6.0 v
Input Signal Voltage (PWR) VPWR -0.3 5.5 A%
Operating Temperature TOP -30 +85 °C
Storage Temperature TST -30 +85 °C

NOTE: Ifthe absolute maximum rating of the above parameters is exceeded, even momentarily, the quality of the product may
be degraded. Absolute maximum ratings specify the values which the product may be physically damaged if exceeded. Be sure
to use the product within the range of the absolute maximum ratings.

4.2 DC Electrical Characteristics

Digital Supply Voltage VDD 3.0 33 3.6 A%
Normal Mode Current
IDD -- 40 -- mA
Consumption
VIH 0.7*VDD -- VDD A%
Level Input Voltage
VIL GND -- 0.3vVDD A%
VOH VDD-0.4 -- -- A%
Level Output Voltage
VoL GND -- GND+0.4 A%
12 www.FocusLCDs.com


http://www.focuslcds.com/

FocusLCDs.com
LCDs MADE SIMPLE®

¢

5.3 LED Backlight Characteristics

Forward Current IF 30 40 -- mA

Forward Voltage VF -- 16 -- v

LCM Luminance LV 500 550 -- cd/m2 Note 3

LED lifetime Hr - 50000 - hour Notel
&2

Uniformity AVg 80 -- - % Note 3

The back-light system is edge-lighting type with 10 white LEDs.

Note 1: LED lifetime (Hr) can be defined as the time in which it continues to operate under the condition: Ta=25+3 °C,
typical IL value indicated in the above table until the brightness becomes less than 50%.

Note 2: The “LED lifetime” is defined as the module brightness decrease to 50% original brightness at Ta=25°C and
IL=40mA. The LED lifetime could be decreased if operating IL is larger than 40mA. The constant current driving
method is suggested.

A
LEDA%MMN;«!N %LEDK

Backlight LED Circuit

Note 3: Luminance Uniformity of these 9 points is defined as below:

d
a/Z |

ot/g

Luminance = (Total Luminance of 9 points)
9

Z/q

Uniformity =minimum luminance in 9 points(1-9)
maximum luminance in 9 points(1-9)

ot/q
|
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6. AC Characteristics

6.1 AC Electrical Characteristics

¢

FocusLCDs.com
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HS Setup Time Thst 8 -- -- ns
HS Hold Time Thhd 8 -- -- ns
VS Setup Time Tvst 8 -- -- ns
VS Hold Time Tvhd 8 -- -- ns
Data Setup Time Tdsu 8 -- -- ns
Data Hold Time Tdhd 8 -- -- ns
DE Setup Time Tesu 8 -- -- ns
DE Hold Time Tehd 8 -- -- ns
From 0 to
DVDD Power On Slew Rate TPOR -- -- 20 ms 90% DVDD
Reset Pulse Width TRst 10 -- -- ns
DCLK Cycle Time Tcoh 20 -- -- ns
DCLK Pulse Duty Tewh 40 50 60 %

Table 6.1: AC Electrical Timing Characteristics

6.2  Horizontal and Vertical Data Timing

Horizontal Display Area thd -- 800 -- DCLK
DCLK Frequency felk -- 30 50 MHz

One Horizontal Line th 862 1056 1200 DCLK
HS Pulse Width thpw 1 -- 40 DCLK
HS Blanking thb 46 46 46 DCLK
HS Front Porch thfp 16 210 354 DCLK

Table 6.2: Horizontal Data Timing Characteristics

Vertical Display Area tvd -- 480 -- TH
VS Period Time tv 513 525 650 TH
VS Pulse Width tvpw 3 -- 20 TH
VS Blanking tvb 23 23 23 TH
VS Front Porch tvip 7 22 147 TH

Table 6.3: Vertical Data Timing Characteristics

www.FocusLCDs.com
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6.3

Timing Diagrams
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THHP

tTHD

tH FP
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6.3  Timing Diagrams

CLKIN o L
. Tdsu :Tdhd :
To% o iT0% - i
Data - i First L‘lizia j§< 2nd data >< >< , >< Last data >7
: 0%

DEN "’"‘/éﬁ,rm . A\

CLKIN W/ N S\ S S

et Tvhd i
i T i I

VSD i\ Yoo
. Thhd . B ‘
I | :

HSD ’ 30%\5(_ ;;t 0% L 30%
Thst — et — H

i ¢ ™ %

Figure 6.1: Clock and Data Timing Diagram

1lae Wi e
HSD i i
CLK
(HV Mode) i
DO7~D0O | 28
D17~D10 |
D27~D20 | B8EE
DO07~D00 —u— i —u— 3_"' R :&l R ti.,l R ':"E l‘H e iz: .: E}:— ?:),E}:Eh:— Y YTy
D17~D10 | | . ’* ‘.;T'F_.: Yoo T Vi Vo Y Vo Vi Vot Yy
e alliae -+ttt e =
D27~D20 { % A )i ) __,',I_!J]q"! ;’:.,‘J:’LB,.:’:.,EJ:'L!.r":.‘!f '-f.*:.":ﬂ._-."?‘L"'.-J:’:.,-;":."; A
(DE Mode)
DEN | _. ]
<L- Blanking(tm] X Active Rreaty) * H Front Porchithep) i
£ »
Total Arealty)

Figure 6.2: HV and DE Clock and Data Timing Diagram
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7. CTP Electrical Characteristics

7.1  Absolute Maximum Rating

Power Supply Voltage VDD 2.7 3.6 \% 1
1/0 Digital Voltage VDDIO -- -- \ 1
Operating Temperature Top -30 +85 °C -
Storage Temperature Tst -30 +85 °C -

Note: If used beyond the absolute maximum ratings, the IC may permanently damage. It is strongly
recommended 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.

7.2 DC Electrical Characteristics (Ta=25°C)

Digital supply voltage VDD 2.7 33 3.47 \'%
I/O Digital supply voltage | VDDIO -- -- -- \'%
Normal operation mode
current consumption 10Pr VDD=2.7V 1 mA
Monitor mode current Im Ta=25°C 0.43 mA
consumption on | MCLK=17.5 '
Sleep mode current Lsip I\flz 42 uA
consumption
. VIH 0.7VDD VDD v
Level input voltage Vi 03 03VDD v
VOH | Ioy=-0.ImA | 0.7VDD v
Level output voltage VOL To=0.ImA 03VDD v

7.3 AC Characteristics

OSC clock 1 foscl VDDA=2.7V; Ta=25°C| 49 50 51 MHz

Sensor fitx VDDA=2.8V; Ta=25°C| 0 | 100 300 | kHz
acceptable clock

Sensor output

SO ¢ Ttxr VDDA=2.8V; Ta=25°C| - 100 _ ns
rise time
Sensor g‘rﬁg‘“ fall Tixf VDDA=2.8V; Ta=25°C| - 80 ; ns
Sensor input Trxi VDDA=2.8V; Ta=25°C| - 5 - v
voltage

17 www.FocusLCDs.com
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7.4 12C Interface

The I12C is always configured in the slave mode. The data transfer format is shown below.

SDA T\ o an A VARND G 65 o b WV
: | MSB ACII< from ACK from : :
i ) slave receiver ||
e oA AN AR D AT
SL-' i 256 T & 1 2 37 B B L:
tart or -
repeat start ACK ACK StOp
SLV addr Data[n] Data[n+] | Data[n+2]
<« > <« >
A[6:0] W A D[7:0] A D[7:0] A D[70] [ A
SLV addr Data[n] Data[n+1] Data[n+2]

‘- ——p

AL6:0] RIA| D70l Al b A RS |

The following table lists the meanings of the mnemonics used in the above figures.

S 12C start or 12C restart
A [6:0] Slave address
R/W Read/Write bit, ‘1’ for read, ‘0’ for write
A(N) ACK(NACK)
P Stop: the indication of the end of a packet (if this bit is missing, S will indicate
the end of the current packet and the beginning of the next packet)

12C Interface Timini Characteristics

SCL frequency 0 400 kHz
Bus free time between a stop and start condition 1.3 - us
Hold time (repeated) start condition 0.6 - us
Data setup time 100 - us
Setup time for a repeated start condition 0.6 - us
Setup time for stop condition 0.6 - us

18 www.FocusLCDs.com
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7.5
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Power ON/Reset Sequence

e
L] v N
XXXX XX —

Power on Sequence

Tris Rise time from 0.1VDD to 0.9VDD -- 5 ms
Tpdt Time of voltage being below 0.3V 5 - ms
Trtp Time of resetting low before powering on 100 - us
Tvdr Reset time 1 -- ms
Trsi Time of starting to report point after resetting - 200 ms

19 www.FocusLCDs.com
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11.

12.

13.
14.

8.2
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Cautions and Handling Precautions
Handling and Operating the Module

When the module is assembled, it should be attached to the system firmly. Do not warp or twist the module
during assembly work.

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.

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

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.

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

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.

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.

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

Use fingerstalls with soft gloves in order to keep display clean during the incoming inspection and assembly
process.

Do not disassemble the module.

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

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

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

Power supply should always be turned on/off by the item Power On Sequence & Power Off Sequence.

Storage and Transportation

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%

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

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.

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.

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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