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GENERAL DESCRIPTION

With its new 2.8“ TFT displays ELECTRONIC ASSEMBLY launches worldwide the first smaller size displays
with high-quality. With its IPS technology these displays provide full viewing angle with all-angle color stability
management (AACS). This means that color stays same even when viewing angle is changing. So it can be
used in portrait mode 240x320 or landscape mode 320x240 direction without any dlsadvantage

Display brightness is enormous with typ. 1000cd/m? and paves the way for manifold :
and medically field, even for usage at direct sunlight.

The displays provide many interface modes like standard RGB interface WhICh
changing display content. The 4-wire SPI interface is perfect for pin saving agali
8-bit uC data bus interface enables parallel access to the display.

The version EA TFT028-23AITC comes with an optical bonded (OCA) PCA
which makes it easy to read out directly the coordinates.

Display interface, power supply for backlight and touch panel interfac tail with
39pins only. A ZIFF connector for SMD mount is availabl
Table 1
ltem Unit
Screen Size Diagonal
Display Resolution Pixel
Active Area (LCD) mm
Outline Dimension mm
With Touchpanel . AX (T) mm
Display Mode (AACS) --
Pixel Arrangement --
Display Color --
Viewing Di --
r 16 Bit or RGB --
Printing and typographical errors reserved. Page 4
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OPTICAL CHARACTERISTICS

Test equipment setup: after stabilizing and leaving the panel alone shall be warmed up for the stable
operation of LCM, the measurement should be executed. Measurement should be executed in a stable,
windless, and dark room. Optical specifications are measured by Topcon BM-7(fast) with a viewing angle of

2° at a distance of 50cm and normal direction.

Table 2
ltem Symbol Condition Min Type Max
Brightness (Module) B 900
Response time Tr +Tf 08=0° - 30
Normal
Contrast ratio CR viewing 600 800
angle
Luminance
Uniformity AL 70
=No
Color Wx Neor?nal
Chromaticity | White Viewing -- BM-7A
(CIE 1931) Wy Angle
6R -
Viewing | Ho" oL = peares
Angle (BH) [ 86U - g
' 6D -

DEFINITION OF RESPONSE T

The response time is defined
“black” and “white”.

be measured by switching the input signal for

o Tr Tf
| |- — e |- —
100 e j——
90
Optical
Response
10 y \_ o v
white white
. black
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DEFINITION OF CONTRAST RATIO

Brightness measured when LCD is at “white state”

Contrast Ratio (CR) =

Brightness measured when LCD is at "black state”

Measured at the center area of the panel when all the input terminals of LCD panel a
opened.

VIEWING ANGLE

Bu
12’ o'clock
D=90°

lIl:OO

6’ o'clock
$=270°

DEFINITION OF

Min. luminance of white among 9-points

X 100%

White Uniformity =

Max. luminance of white among 9-points

Printing and typographical errors reserved.
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THE DEFINITION OF COLOR GAMUT -COLOR CHROMATICITY CIE 1931

Color coordinate of white & red, green, blue at center point.
Color Gamut: NTSC (%) = ( RGB Triangle Area / NTSC Triangle Area ) x 100
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ELECTRICAL SPECIFICATIONS

ABSOLUTE RATINGS OF ENVIRONMENT
If the operating condition exceeds the following absolute maximum ratings, the TFT module may be damaged
permanently.

Table 3
Item Symbol Min. Max.
Storage temperature TSTG -30 80
Operating temperature TOPR -20 70

Note (1) Only operation is guaranteed at operating temperature. Contrast, response time, another display quality St e s

ELECTRICAL ABSOLUTE MAXIMUM RATING

Table 4
Item Symbol Rating Unit
Supply Voltage VDD -03~+4486 v
Supply Voltage (Logic) VDDI -03~+486 \
Driver Supply Voltage VGH-VGL -0.3 ~+30.0 V
Logic Input Voltage Range VIN -0.3 ~VvDDI + 0.5 V
Logic Output Voltage Range VO -0.3~VDDI+0.5 \'

Note: If one of the above items is exceeded its maximum
therefore, specify the values exceeding which the SR o (0 use the product within the specified range only.

Printing and typographical errors reserved. Page 8
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ELECTRONIC ASSEMBLY EA TFT028 23A| ASSEMBLY
IVISIONS| - new display design
DC ELECTRICAL CHARACTERISTICS OF THE TFT LCD
Table 5
Specification Related
Parameter Symbol Condition Unit :
MIM. | TP | MAX. Pins
Power & Operation Vollags
Operating
Systemn Voltaga Voo 2.4 275 33 W
voltage
WO Supply
Interface Operation Voltage wWoDi 1.85 1.8 33 W
Voltage
Gate Drivar High Wollage ViEH 12.2 14.97 W Mobe 4
Gate Driver Low Voltage ViGL -12.5 -T.16
Gata Driver Supply Voltage | VGH-VGL | 19.36 27.47 Mota 5
Irput § Chufpeut
Legic-High Input Vollage WIH o.7voDl Vool W Mote 1
Logic-Low Input Voltage ViL V55 0.3voDil W Maote 1
Legic-High Output Voltage VOH 1OH = -1.0mA o.avDol Vool W Maote 1
Logic-Low Dutput Vollage VoL IOL = +1.0maA V55 0.2voDol W Mata 1
Logic-High Input Current 1H WIM =vDDI 1 A Mota 1
Logic-Low Inpul Current nL VI =W5E -1 uA Mota 1
Input Leakage Currant L 1OH = -1.0mA 0.1 +0.1 A Mote 1
VCOM Voltage
VCOM amplitude VCOM | VSS | v
Source Driver
Sourca Cutput Range Weout AN VAP W
Gamma Referancea
VAR 4.45 6.4 W Mote B
‘Voltage( Positive)
Gamma Refarence
AN 4.6 -2 85 W
ipltaga(MNagative)
Below with 99%
Source Dutput Setting Timsa Tr 20 us Mota 2
precision
Oulput Offset Valtaga VOFFSET a5 m Maote 3
el, Gate channel loading=5KQ-+40pF/channel.
source output and gamma setting value.
of VGH, VDD=2.8V
Printing and typographical errors reserved. Page 9
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BACKLIGHT UNIT

The backlight system is an edge-lighting type with 9 white LED (Light Emitting Diode). The characteristics of
9 white LEDs are shown in the following tables.

Table 6
Characteristics Symbol Min. Typ. Max.
Forward Voltage \4 25.2 27.0 28.8
Forward Current l¢ - - 20
Power Consumption Pon - 540 -
LED Life time - 20000 -

Note (1) 9 LEDs connected in series

(2) Where Iy = 20mA, V;=27.0V, Py, = V; x I

(3) The environmental conducted under ambient air flow, at T=25+2°C, 60% RH+5%

(4) Higher temperatures decreasing LED life time; in this case reduce LED current to help life time

LED+o

. 4
A <
7o I o I g I = B = RN e B "

VDD

6

) (0603
<31 F U(JU_1h

C2¢

[0/ 10V &

GND

47TuH
DIOS6O1ISTO
VIN SW |
FB
EN GND

1.ED Treiher 200mV FRB
R=1J/1 == 0.2V/20mA
= 10R

D3
H’ o o LED+
‘l e D i W
STPS0340 = =
3 _LED- 3] 3|z
2 i
6 NE &l &8
1206 ~|= ¥t
-JUR < 1 JLED-
GND
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TIMING SPECIFICATIONS
POWER SEQUENCE

Power on & Power off:

. —— Trpy = +/- no limit Thow = +- no limit ——

e.g. When VDD comes later, this timing is defined at the cross

Timing when the latter signal rises up to 90% of its typical value.
. point of 90% of 2.75V, not 90% of 2.6V.

e.g. When VDD comes later, this timing is defined at the cross

Timing when the latter signal falls up to 90% of its typical value.
point of 90% of 2.75V, not 90% of 2.6V.

e Tfew.csx = +/- no limit
i Trpw.csx = +/- no limit 1
e

csx Horl | %
éTl'pw.REsx = + no limit
RESX f f — g
ower down in I ook Thew.resxi = min {
i 30% 7 120ms
ep-out mode) i | ! |
e Trpwaesx = + no limit Tfew-rESX2 = Min 0ms—-<; T—
RESX — ; \ ’
ower down in 309

sep-in mode)

Tfew-resa is applied to RESX falling in the Sleep Out Mode.
Tfpw-res. is applied to RESX falling in the Sleep In Mode.

Note: VCI =10VCC

Voltage Generation

P VGH
' | VGHS[3:0)
’ AVDD
= Ld | ol
VDDA 25v 3.3V g VAP
/ (GVDD)
\ |
\"-._ Internal /_/
\ »  Reference —.<
Voltage \
GND =0V LN} VCOM
% VAN
\ < (GVCL)
AVCL
VGLS[3:0]
s VGL
Fig.2 Voltage Generation
Printing and typographical errors reserved. Page 12
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AC TIMING SPI INTERFACE CHARACTERISTICS
At Ta=-20°C To +70 °C, VCI =2.8£0.1V, GND = 0V.
Refer below, the bus-timing diagram for AC Characteristics In 4-SPI interface.

Table 7
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesh Chip select hold time (write) 15 ns
CsSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tenw Chip select “H” pulse width 40 ns
Tscyew Serial clock cycle (Write) 66 ns
-write command & data
Tshw SCL “H” pulse width (Write) 15 ns
ram
e Tsuw SCL “L" pulse width (Write) 15 ns
Tscver Serial clock cycle (Read) 150 ns
-read command & data
Tshr SCL “H” pulse width (Read) 60 ns
ram
T SCL “L" pulse width (Read) 60 ns
Toes D/CX setup time 10 ns
DICX
TocH D/CX hold time 10 ns
SDA Teps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
Tacc Access time 10 50 ns | For maximum CL=30pF
DOUT .
Ton Output disable time 15 50 ns For minimum CL=8pF
N N ) RO
Note : The rising time and falling time (Tr, Tf) of input signal 4___,_,___J___.__!u_|_1__.! ih {_,.!_l ogic high and low levels are specified as 30% and 70% of VDDI for
Gomals TN
Input signals.
csx " N\
Y, Vir I(
« P Tscvow/Tscver .
Tl'SH 5
SCL Z ; RN Tsow/Tsir,
v Taww/Tsir | g 7
: > e
Tsps Tson |
Vo 4 :
SDA E y %
Vi K 2,4
T TIY"]%
Vi H
DEX v, X
; Thace | i Ton ]
— 7"= Vi 5‘&
DOUT X E Vi : /
Fig.3-SPI Interface Characteristics
Printing and typographical errors reserved. Page 13

ELECTRONIC ASSEMBLY reserves the right to change specification without prior note.



Write

IDISPLAYI El%%"él:‘%f_;c
ELECTRONIC ASSEMBLY A
IVISIONS| EA TFT028-23Al o diplay deiy
AC TIMING RGB INTERFACE CHARACTERISTICS
At Ta=-20°C To +70 °C, VCI =3.15+0.1V, GND = 0V.
Table 8
Signal Symbol Parameter MIN [ MAX | Unit Description
HENG, T VSYNC, HSYNC Setup Ti 15
: etup Time - ns
VSYNG SYNCS p
Tens Enable Setup Time 15 - ns
ENABLE
Tenn Enable Hold Time 15 - ns
PWDH DOTCLK High-level Pulse Width 30 - ns
PWDL DOTCLK Low-level Pulse Width 30 - ns
DOTCLK :
Teven DOTCLK Cycle Time 66 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 15 ns
i Teps PD Data Setup Time 15 - ns
Teou PD Data Hold Time ns
Trgbl’
Jray, Tsynes o
by T ’:
HSYNCX | |
VSYNCX I
] 1 !
|
le_TENS o :( Tenn
Vi : : Vin )
ENABLE V, Iy V,
T | : I |
rgbf I
L PWDL  oEy, PWDH R
I I a v
VIH | I | VIH | H
DOTCLK : Vi, V. : :
I Iy
. =< : : Teven ):
. » Teps » l¢ TopH ,,:
—] : {v V
IH IH
. Data Bus v, Write Data v, '§<
I
|

F

Fig.4 RGB Interface Timing Characteristics
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V back porch (j’V3+T\mp)
v 1 1 frame (Typ) .
! IA——* V front porch (Tyee)
= UY U Y EREEE RS
. UL L]
1S | 1 line (Tue)
H backiporch (Tus*Tues) | Valid data (Tuorss) i J T —
sorew e e e
DE
?:JT: Invalid @ee...'. : OO(:X:X:X%I\ Invalid
ae e DORRO00000 2000000 »

Note: The setting of front porch a

match that in IC as this mode.

nd back porch in host must

Printing and typographical errors reserved.

Page 15

ELECTRONIC ASSEMBLY reserves the right to change specification without prior note.



IDISPLAY]| ELECTRONIC
VISIONS] EA TFT028-23Al ASSEMBLY

new display design

DATA INPUT FORMAT

Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors

D17 ——R1.Bit5 > <_R2, Bit5 > <_R3,Bit5 > <__R4, Bit5 > <_R5,Bit5 >t—

D16 ——~<R1,Bitd >1—<_R2,Bitd >1—<_R3,Bitd >1+—1<_R4, Bitd >1+—<_R5,Bitd >1—
D15 — < RI.Bitd >—1< RZ.Bid >+ < R3,Bia >t< R4 Bita >—1< R5 Bt >—
D14 | <TRi,.Bitz > < RZ,Bit? >+ R3 Bit? >—< R4 Btz > < R5,Bitz_>+—
D13 —— R, BT > R2, Bt 1_>1—~ R3, Bit1_>1—1<_ R4, Bit 1 _>+—~<R5, Bt 1 _>+—
D12 ——<CRLEBt0 >1—<RZBit0 >1—<_Ra.Bit0 >1— < R4 Bit0 >1—<_R5.Bit0 >—
D11 ——<7 G1,Bits > < G2, Bit5 > < G3,Bit5 > < G4,Bit5 > < G5 Bits >+—
D10 —— G1, Bit4 > < G2, Bit4 > <. 53, Bit4 > < G4, Bit4 > < G5 Bit4 —
D9 ——< G1,Bit3 < G2, Bits > < G3,Bit3 > < G4, Bita > < G5, Bit Ho
D8 | < GI.Bitz >—1< G2 B2 >—< G382 >1—|< G4, Bil2 >+—< G5 Bite >—
D7 — < G1,Bit1_> < GZ,Bit1 > <__G3,Bit1 > < G4, Bit 1 <. G5, Bit1 _>+—
DB —— G1,Bitd > < G2, Bit0 > <. G3_Bit0 > < G4_Bit0 > <. G5, Bit0 >t—
DS ——<BI.Bit5 >r—<BZBits >1—<_B3,Bitd > <B4 Bits > <_B5.Bitds >1—
D4 | < Bl Bitd >—< B2 Bitd >1—< B3 Bitd > 1< B4 Bitd >1—< B5 Bitd >—
D3 | < B1,Bits >+—< B2 Bit3d >—< B3 Bit3a >—+< B4, Bit3a >—t< B5 Bit3 >
D2 ——<Bi.Bit2 > <__B2,Bitz > < B3, Bit2 > <__B4, Bit2 > < BS5,Bit2 >+—
D1 1, 1< B2 Bit1T >1—< B3, Bit1 <B4, Bit1 >1—<B5,Bitl >1—
D0 < BiBit0 >« B2, Bit0 _>1—<_ B3, Bit0_>1—|<_ B4 Bit0 _>1—<_ B5 Bit0 _>—
Pixel n Pixel n+1 Pixel n+2 Pixel n+3 Pixel n+4

18 bits : 18 hlits-
i i i i
v

Frame memory

R1|G1|B1|R2|G2|B2|R3|G3|B3

Fig.5 Data input format
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PCAP TOUCHPANEL
Table 9
Item Specification Unit

Touch panel Size 2.8 inches

Active Area (Sensor) | 45.4 (H) x 59.8 (V) mm

Input type Multi touch !

Controller GT911

Interface mode [°C

TIMING SPECIFICATIONS FOR CTP

I2C Communicaton R
This module provides standard 12C interface for communication. |[n the JEEEEee -
works in slave mode, all communications are initiated by master, & '
400K bps. The definition of I12C timing is as following:

Fig.6 aracteristics
Test condition: 3.3V communic pull up resistor is 2K ohm

Parameter Symbol MIN. | Max. | Unit

SCL low period tio 0.9 - us

SCL high period thi 0.8 - us

SCL setup time for START condition tst1 0.4 - us

SCL setup time for STOP condition tsta 04 - us

SCL hold time for START condition thar 0.3 - us

- SDA setup time tseo 0.4 - us
! SDA hold time thao 0.4 - us

as 2 sets of slave address OxBA/OxBB & 0x28/29. Master can control Reset & INT pin to
slave address in power on initial state like following:

Printing and typographical errors reserved. Page 17
ELECTRONIC ASSEMBLY reserves the right to change specification without prior note.



IDISPLAYI| ELECTRONIC
VISIONS] EA TFT028-23Al ASSEMBLY

new display design

Power on diagram:

AVDD
T1<100ms
YDoDIO T T
[ —— , Peccesmcccsccess
H s, INT pin of Host transfer to high
T2 Host control d impendence, Touch IC control
# ’
INT T2>10ms o pt LN voltage level.
caeessesee -‘ L T T
Host output low __ T4>bms
T3=100us | T3
Reset -

Host output low

Fig.7 Power on diagram

Timing of setting slave address to 0x28/0x29: |

|
|
|
I
Reset [
|
I |
| |
| |
I |
| |
[ —>100us— oms {
INT [
—_— |
I | |
| | |
1. Reset 2, INT 3. Reset 1. INT become hi
OQutput low Qutput high output hkigh impedance

=-I|MS(a) Timing of setting slave address

= Timing of setting slave address to 0xBA/0xBB:

[
|
|
[
Reset |
| | |
: ! | :
[ ' [
| ' [ !
[ ' [ :
: k—>100us—:% Sms
INT | | =— f:
T ; + |
o | l
: o [ "
1. Reset 2, INT 3. Reset Output 1. INT beecome hi
Output low Ouzput low high impedance

Fig.8(b) Timing of setting slave address

Printing and typographical errors reserved. Page 18
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Data Transmission

(ex: slave address is 0OxBA/0xBB)
Communication is always initiated by master, A high-to-low transition of SDA with SCL high is a start
condition.

All addressing signal are serially transmitted to and from on bus in 8-bit word. This module sends a “0” to
acknowledge when the addressing word is 0OxBA/BB (or 0x28/0x29 ). This happens during the ninth clock
cycle. If the slave address is not matched, this module will stay in idle state.
The data words are serially transmitted to and from in 9-bit formation: 8-bit data+1-bit ent by
module. Data changes during SCL low periods & keeps valid during SCL high.
A low-to-high transition of SDA with SCL high is a stop condition.

Write Data to module
(ex: slave address is 0OxBA/OxBB)

A A A A A
S | Address W | C | Register H | C | Register L. | C Data 1 BN seesss Data n C|E
K K K K K
Please check the above figure, master start the Comm U e —— SR Mo\ ice address OXBA
preparing for a write operation. T i
After receiving ACK from module, master sends out 16-b e he data word in 8-bit,
which is going to be wrote into module. | B I

The address pointer of module will aui N e byte writing, so master can
sequentially write in one operation. Whens e ' #c communication.

Read Data from module
(ex: slave address is 0OxBA/OxBB)

A A A I

S Address_W | € | Register_ H | C Remster 1. | C | F S Address_R Nata_1 £ | evsene Nata_n f E
K K B E
Sl slul regisicn adducss - b Roud dalu -

Please check the ab
for a write operation

Il sends out 16-bit register address, to set the address pointer of
----------- - SEERIEIloduce start signal once again & send device address 0xBB , then
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REGISTER INFORMATION OF MODULE
a) Real Time Order
(Write Only)
Addr Name bit7 | bit6  bits | bit4 | bitd | bit2 | bit1 bit0
0: read coordinate 1: read diff data or raw data 2: softwars
0x8040 Command reset3:baseline update 4: baseline calibration 5: screen off
3&4 are still internal test

b) Configuration Information

(RIW)
Config Data bit7 bit& bit5 bit4 bit3 bit2 bit1 bit0
Config_ . .
Ox8047 ) Version of the configuration
Version
0x8048 X.Output Max
(Low Byte) ) )
Resolution of X axis
0x8049 X Output Max
(High Byte)
OXS04A Y.Output Max
(Low Byte) ) )
Resolution of Y axis
0xB04B Y Output Max
(High Byte)
0x804C | Touch Number Reserved Touch number: 1-5
INT trigger method
00: rnising edge
Module Reser
- S5 g i
0x804D Switch Reserved tretch_rank X2Y ved tr|gger
01: falling edge
trigger
I |
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02: low level
enguiry
03: high level
enquiry
Modul
OX804E oeuE- Resened
switchi2
0x804F Shake_Count Reserved | Finger shake count
0x5050 Filtar First Filter Hnrmﬂl_FiIter.l:ﬁltering T.'E.|L.IE. of Dn: ginal coordinate
window, coefficiency is 1)
Ox5051 Large_Touch Mumber of touch in large area
MNoise Yalue of noize elimination (coefficient
Oxs052 - Reserved
Reduction is 1, 0~15)
o
Ox2053 CTEEn_ Threshold of touch grow out of nathing
Touch_Level
=
Ox5054 e Threshold of touch grow out of nothing
Leave Level
OxB055 Low_Power_ R Time to low power consumplion
Control (0~15s)
Coordinate report rate (Cycle: 5+N
0x8056 | Refresh_Rate Reserved pﬂms_l i
OxE805T x_threshold
= Reserved
Ox8058 y_threshold
Ox8059 | X _Speed Limit
= — Reserved
OxB05A | Y _Speed Limit
OxB05E Blank area of boarder-top Blank area of Boarder-bottom
- (coefficient is 32) (coefficient iz 32)
xB0SC —pace Blank area of boarderlefi Blank area of Boarder-right
{coefiicent is 32) (coefficient iz 32)
Level of weak siretch (Stretch XME
Pitch
0x80SD | Streteh_Rate Reserved _ it _
( beta version is valid. published
version is not
B | 5055 | Siretch RO Interval 1 coefficient
. 0=805F Stretch_RA1 Interval 2 coefficient
. 0x8060 Stretch_R2 Interval 3 coefficient
Oxs061 Stretch_RM All intervals base number
Crv_ G £ Al D
. Oxs062 P_=ToURA_ . ' Reserved Driver_Group_A_number
Mum iving
Ox8063 Oirv_GroupB Reserved Driver_Group B _number
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MNum
Ox3064 Sensor_Mum sensor_Group B Number Sensor_Group A Number
Driver frequency double frequency coefficient of Driver group A
Ox2065 Fregh_factor
g Groups_Frequence = Mulliplier factor * baseband
Driver frequency double frequency coefficient of Driver group B
OxE06E FreqgB_factor
e GroupB_Frequence = Mulliplier factor * baseband
e
F'annn: Baseband of Driver group A\B (1526HZ<baseband=14600Hz)
DxB062 -
g BitFregH
Dx8069 Pa""_'la_'l;f:w
= Time interval of the neibouring two driving signal (Unit: us), Reserved.
OxB0RA Pannel_Sensor
_TimeH
Pannel_Drv_outp Pannel_DAC_Gain
Pannel_Tx ) .
OxB06B ; Resenved ut_R 0:Gain maxirmum
Gain e
4 gears 7. Gain minimuwm
Pannel_Rx Pann Pannel_Rx_Vemi Pannel_PGA_Gain
Dx806C - = el PG | Pannsl_PGA R - = - -
Gain 4 gears) (5 gears)
A C
Pannel_Dump Magnification coefficient of original
Ox 806D - - Reserved
Shift value (The Nth power of 2)
Drv_Frame Reser
_— —_— L
0xB0GE Confrol ved SubFrame_DrvMNum Repeat_Mum
OxB06F MC Resenved
0xE070 MC Reserved
0x3071 MC Reserved
Shlus_Tx
0x3072 dmﬁﬁ% - Undefined (invalid when stylus_priority=0)
5 Rx
0xB073 m{gii_n - Undefined (invalid when stylus_priority=0)
Stylus Dump i . . _
0xE074 Shift Magnification coefficient of original value (The Nih power of 2), Reserved
[ Dri T
. 0xB075 Stiufﬁ_ “’rl— Stylus effective threshold (driving), Reserved
0xBOTE | ©us_Sensor Stylus effective threshold (sensing), Reserved
. Touch_Level —
. OxB077 Sttus_ Pen mode escape time out period {Unit: Sec)
Control = el :
0x3078 Base_reduce S-Style improve quantity | Reserved
0xB079 MC Reserved
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F Hoppi
OxBOTA mq_ﬁ;zplng_ Frequency hopping start frequency (Unit 2KHz, 50 means 100KHz )
o
F Hoppin
0x8078 Feq_En:j:lp € Freguency hopping stop frequency (Unit- 2KHz, 150 means 300KHz )
Moize_Detect T | Detect_Stay_Ti
oxaoTC | ool | ey Detect_Confirm_Times
imes mes
. Hoppi
0x8070 | Hopping_Flag ng_E Reserved Detect Time_Owt
m
Hoppaging_ . Hopping_Hit_Threshold
D0x807E La M Threshold
X Threshold rge_Moize_Thr
0xBOTF hoise_ Threshold of noise level
Threshold
DxB0E0 MNC Reserved
DxB081 MNC Reserved
xE0E7 Hnglﬁg_%g‘l_
Bitfreal F hoppi t band 1 tral f (for driver AJB)
requency hoppin ment band 1 centra uenc r driver |
o a0es Hopping_segl_ &g ¥ hopping seg req W !
BitFreqH
Hopping_sag1
Oxa054 ppFﬁi;reg - Fregquency hopping ssgment 1 central frequency coefficient
0x8085 H':'p;'[':fjigz—
- 4 Frequency hopping segment band 2 central frequency (for driver AJ/B)
OxE0EE Hopping_seg2
BitFreqH
Hopping_sag2
DxB0E7 Dpp;r;i?ﬂfg - Freguency hopping segment 2 central frequency coefficient
Hopping_sag3
o | 05088 Dp;':::gr;‘fg -
. Hl:upping_:EeQS Frequency hopping segment band 3 central frequency (for driver A/B)
DxE089 -
i g SitFregH
Hopping_seag3
l OxB0EA Dm;r;i?ﬂfg - Frequency hopping segment 3 central frequency coefficient
Oxapas | (OPPINO_SS04_
BitFregL Frequency hopping segment band 4 central frequency (for driver A/B)
0xB0EC | Hopping_segd
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BitFreqH
Hopping_segd
Ox 8080 Dpp;l;i;ﬂr - Frequency hopping segment 4 central frequency coefficient
Ox808E H':'p;'t';'frjiﬁ—
- d Frequency hopping segment band 5 central frequency (for driver A/B)
xB08F Hopping_seg5
BitFregH
Hopping_seg5
DxE090 Dpﬂlzll;i?ﬂfg - Frequency hopping segment 5 central frequency coefficient
0x8091 MC Reserved
OxB092 MNC Reserved
1xE093 Key 1 Key 1 Position: 0-255 valid (0 means no touch, it means independent touch
. key when 4 of the keys are B mulfiples
OxE094 Key 2 Key 2 positicn
0xE095 Key 3 Key 3 positicn
DxB096 Key 4 Key 4 position
OxB097 Key Area Time limit for long press(1~16 ) Touch valid interval setiing: 0-15 valid
Key_Touch L
0x8008 | - Del”c == Key threshold of touch key
Leawve_L
oxgogg | Y- o = Key threshold of touch key
KeySens 1(sensitivity coefficient
Ox5094 e Keys 2
* Key_sens of key 1, same below) £ R
O0x3098 Key Sens KeySens 3 KeySens 4
Fi froi left aft
inI:i?}?t:nn 2; i:m::'ne?ust"::]ﬂms 0 The Independent bution pro key
0x809C | Key_Restrain . ' " | inhibition parameters
means G00ms)
0x5090 MC Reserved
O0x509E MC Reserved
OxBOSF MNC Reserved
OxB804A0 MNC Resenved
. Ox8041 MC Reserved
Proximity_D Drv_Start_Ch (start channel of drivi
— | amity_Drv_ rv_Star_Ch (start chan ™M | bry_End_cCh (End channel)
. Select direction)
X043 Proximity_ Sens Start Ch (start channel of sensing Sens End Ch (End
I Sens Select direction) channel)
Proxim
M| 0:z024 roximity_ Proximity effective threshold value
Touch_Level
Oxgoas | | romity_ Praoximity ineffective threshold value
Lea'-'e=Le*-eI
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] Proximity_Samp . . i
OxB0A5 le_Add Times Freguency multification of proximity sensing channel.
Proximity_Samp - . . .
OxB0AT le_ Dec Vall Sample value minus this value (16 bit), and accumulate, low byte.
Proximity_Sa
0xB0AB Efg;% M:I'p Sample value minus this value (16 bit), and accumulate, high byte.
Proximity_L
0xB0AQ E_mﬂi'ig—cjua:t exit proximity jitter count
Self_Cap T
OxE0a4 - aiz_ — zeli-capacitance sends gains
Self_Cap Rx
OxB0AB | = — :::l_ - self-capacitance receive gains
IxBOAC Seif Cap Dump | Magnification coefficient of oniginal value of self-capacitance (The Nth power
_Shift of 2)
SCap_Diff_U
0x80AD |~ P | ' ey = Self capacitance suppress flosting rising threshold (driving direction)
S Merge T
(xBOAE :uﬂc::j_e e D Self-capacitance Touch Level (driving direction)
SCap_Pulse T
0xBOAF ap;ﬂ N : Self-capacitance sampling time (low byte)
SCap Pulse T
08080 apr—n . : Self-capacitance sampling time (high byte)
SCap_Diff_U
0x80B1 e == Self capacitance suppress floating rising threshold (sensing direction)
Level Sen
Scap_Merge T
0x80B2 | ouch_Level Se Seli-capacitance Touch Level (sensing direction)
n
O0x80B3 MC Reserved
Ox8084 MC Resarved
0x80B5 MC Resenved
Ox80B45 MC Reserved
0
n808T Sensor_CHO~ i .
- ITO Sensor comesponding chip channsl number
Sensor_CH13
[ B0C4
0 BOCS
[ |
- MC Resenved
08004
0 BODS
! Driver_CHO-~ . .
- - Driver CH2S M2 Driver comesponding chip channel number
[xB0EE -
0 BOEF
= NC Reserved
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0x80FE
configuration information verify  (the complement number of total byte from
OxB80FF | Config_Chksum 0X8047 to OXBOFE)
Ox8100 Config_Fresh signal of updated configuration (the host writes)
c) Coordinates Information
Addr Access bit7¥ bit& bit5 bitd bitd | bit2 bit1 bitD
Ox3140 31 Product ID | first byte., ASCI)
0x5141 R Product ID [ second byte. ASCI)
0x58142 R Product ID { third byte. ASCI )
0x5143 R Product ID | forth byte, ASCI )
OxE144 R Firmware version | HEX _low byte |
OxE145 R Firmware version { HEX_ high byte )
0x5146 R & coordinate resclution { low byte §
0x5147 R x coordinate resolution | high byte §
0x5148 R y coordinate resclution ( low byte §
Ox5149 R y coordinate resclution | high byte )
DxB144 R Vendor_id [ current module option information )
0x514B6 R Resarved
0x514C R Resarved
0x814D0 R Resarved
OxB14E RN :::1 large detect | Reserved number of touch points
OxB14F R track id
0xE150 R point 1 x coordinate (low byte)
0xE151 R point 1 x coordinate (high byte)
0x8152 R point 1 y coordinate (low byte)
Ox5153 R point 1 y coordinate (high byte)
OxB154 R Point 1 size (low byte)
0xB155 R paoint 1 size (high byte)
0x8156 R Resarved
! 0x8157 R track id
. 0xE158 R point 2 x coordinate (low byte)
0x5159 = point 2 x coordinate (high byte)
I 0x5154 R point 2 y coordinate (low byte)
| 0x5156 3 point 2 y coordinate (high byte)
0xE15C R point 2 size (low byte)
0xE150 R point 2 size (high byte)
0x5815E R Resarved
Printing and typographical errors reserved. Page 26
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Ox815F R track id
0x8160 R point 3 x coordinate (low byte)
0x8161 R paint 3 x coordinate (high byte)
0x8162 R point 3 y coordinate (low byte)
0x8163 R point 3 y coordinate (high byte)
0x8164 R paint 3 size (low byte)
0x8165 R point 3 size (high byte)
0x8166 R Reserved
Ox&8167 R track id
0x8168 R point 4 x coordinate (low byte)
0x8169 R paint 4 x coordinate (high byte)
Ox316A R point 4 y coordinate (low byte)
0x316B R point 4 y coordinate (high byte)
Ox316C R paint 4 size (low byte)
0x316D R paoint 4 size (high byte)
0x816E R Reserved
Ox816F R track id
0x8170 R point 5 x coordinate (low byte)
0x8171 R point 5 x coordinate (high byte)
0x8172 R point 5 y coordinate (low byte)
0x8173 R point 5 y coordinate (high byte)
0x8174 R point 5 size (low byte)
0x8175 R point 5 size (high byte)
0x8176 R Reserved
Ox8177 R Reserved
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new display design

FUNCTION MODE
Working Mode

a) Normal Mode — NN
When module is in Normal mode, touch scanning period s o g on the setting. The

and the step is 1s.
b) Green Mode
touch is detected.

c) Sleep Mode = |

For a lower consumption, Master can i B i ep mode through 12C command (before the
command, please drive low to INT pin bin of module 2~5ms will make module return
back to normal mode.

Master e Output low and
INT GPIO | (Interrupt > U‘ﬂﬁ::l;r a >| output (Wake up) » mpu:m;g:ffmum
: i mode) | )
status COmmand i

INT [

waveform / \ | | .

|| | | | Fo
l | | | [ |
i O R

Pulse Calling

Module will inform master to read coordinate information only when touch event happen, in order to lighten
the burden of master CPU. The master CPU will set trigger mode by register “INT”. “0” means rising edge
trigger, in this mode module will output a rising edge hopping in INT, to inform CPU; “1” means falling edge

trigger.
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Sleep Mode

When the display is turned off or in any circumstance that operation of touch panel is not necessary, master
can set module be in Sleep mode through 12C command. The master can wake up module by outputting high
to INT pin & keeping 2-5ms.

Frequency Hopping Function
This module has very strong anti-interference hardware, when the driver spectrum of
spectrum of noise signal, it can be switch to another frequency by self-adapticss

mechanism, to avoid interference. !_
i

Automatic Calibration A
a) Initialization Calibration EAEEEN

Different temperature, humidity and physical structure will affect the se

environmental situation module will update the baseline automatically s )

b) Automatic Temperature Drift R
Slow change of temperature, humidity or dust and other G e

baseline. module calculates and analyzes historical data, = ] [N _-":". variation. Base on
this, the baseline will be calibration automatically. NN IRTIRVIRAE
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RELIABILITY CONDITION

No change on display and in operation under the following test condition.

Condition: Unless otherwise specified, tests will be conducted under the following condition.

Temperature: 2015°C.
Humidity: 65+5RH%.

Tests will be not conducted under functioning state.

Humidity Operation Test

No. Parameter Condition

1 High Temperature Operating 70°C+2°C, 240hrs (Operation state).
2 Low Temperature Operating -20°C+2°C, 240hrs (Operatigiunining
3 High Temperature Storage 80°C+2°C, 240hrs. ]
4 Low Temperature Storage -30°C+2°C, 240hrs. N
5 High Temperature and High 60°C£2°C, 90%, 240h

6 Vibration Test

Total fixed

Drop Test

Dropping method corner

1
cD dropping:
| ~F
A / A corner: Once edge
dropping.

B, C, D edge: Once face
dropping.

E, £ G face: Once.

l 60cm

b SN NSO O N N
< ( Conerete Surface)
K, NS Py ; s p

LS. 0. 0.0 0.0 0.0.0.4.0.1 2
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QUALITY UNITS
INSPECTION METHOD

An appearance inspection should be conducted at 30 cm or more distance/height from the inspector’s eye
sight to the LCD module surface under fluorescent light. The distance between LCD and fluorescent lamps

should be 100 cm or more. Viewing angle for inspection is 40° from vertical against LCD.

Fluorescent — o

Lamps

— - WU
N —

-

N

QUALITY LEVEL S T
The AQL for major and minor defects is defined i A A P

Partition e AQL

Major defect EREAENAN ) 0.25

0.65

Minor defect

DEFINITION

The environmental deliisiiSsiShNIata
1)Ambient '
2)Functio
3)Visual inginttes
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DEFINITION OF DOT DEFECT
The size of a defective dot over 1/2 of whole dot
through ND 5% filter.

, and all of bright dot or dark dot defect must be visible

1) Bright dot
Dots appear bright and unchanged in size in which LCD Cell is displaying under black pattern.

two adjacent dots

single dot

three adjacent dots

2) Dark dot
play dark in white pattern

n 2s,it should be judged OK if it’s invisible.

——— ]
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VISUAL INSPECTION
Defect Inspection | Criteria
o il ~
N \fﬂ A<2.0 mm , B<2.0 mm ,C<T Ignore
1 /\/_I‘“"" A>20mm orB>20mm
Corner Broken xir/ <l ‘IOt allowed :
(Minor) ,);‘: TIT Class
"‘_“ E \.I—
< . . A1.5 mm,
G T % R
' )_,f-"' y CF Glass gnore
2 Wi T
Corner Broken , i
(Minor) \V> Ead T glass
-~ B
CF Gl ‘\ = HA: SN | ]
N L WY %
3 ‘-.,. X - : .C\\f‘_
Corner Broken f
(Minor) :v \ 3. To be applied to both CF and TFT glass
TFTGIas-: I\ V{
CF Glass
\;}\ e e < 1. A<0.8 mm, C<T Ignore
4 \ ,f A \ B Length Ignore
Pad Broke X 3—“"‘7-' - 2.A508mm, Not allowed
(Minor) hrg= b \
-Q/:)/:ur"_
\ D
= =
e B ]
N CFGlass — .~ ™1, A<0.8 mm, C<T Ignore
A W B Length Ignore
el T ,
. Yo, /‘r/ /,./ 2. A5 0.8 mm, Not allowed
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Glgss crack Not allowed
(Major> TFT Glass
Size 4.7” or B
Spots on polarizer or LCD
DI
A
(Minor)
®=Maxaorb 0
18N ot allowed

etween dot defects should be

. . Acceptable
Dimensions
Numbers
W=0.03mm Ignore , *1
L<5 mm 5
0.03mm <« W<0.05mm ’
L<5 mm 1
0.05mm <« W=<0.1mm
L=5 mm or W=0.1 mm 0
Fiber:
Size Acceptable
Numbers
W<0.03mm Ignore , *1
L<3 mm 2;*2
0.03 <« W=<0.05mm
L<5 mm 1
0.03 <« W=0.05mm
Beyond Above, Not Allowed
Note:
*1: Crowded Line defect Not allowed
*2 The distance between dot defects should be
more 5MM apart
*3:Judge by negative-film card
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1. ITO non envelop silicon
reject
2. Silicon area not match with document
9 request reject
) Envelop silicon on glass 3. Silicon not cover with all ITO
(Major) e
4. Glue wet to the LCD s
bottom POL. And the g
LCD PIN. (Include FFCIME]
10 Keep out light cover/ protection 1.Miss the covi
(Major) cover EEEE
1. Scratch_ t
irty, bend,
11
TCP IC/ FPC reject
(Majory, | S over fix no good or
: grirawing request
"""""""" reject
12 bn’t match with the drawing. reject
. Backlight Br mark reject
(Major) reiect
jec
1.tack weld reject
2.welding shifting less than 1/3 FPC pin
13 3.welding short out reject
(Major) 4.very little or too much tin reject
5.tin seat <0.13mm
6.FPC cock reject
1.area s 1/4 LCD display area reject
2.visible at display  reject

( V mor)

L k/White
spot/Bubble
.etc.

Criteria
Size 4.7” or Below 4.7”
Dimensions Acceptable
Numbers
®<0.1mm Ignore ,*1

0.1mm <« ®<0.20mm 2; "1
0.2mm < ®<0.30mm 1
®s 0.30mm 0

Note:
*1: Crowded dot defect Not allowed

Printing and typographical errors reserved.

Page 35

ELECTRONIC ASSEMBLY reserves the right to change specification without prior note.



DISPLAY g
ELECTRONIC A EMBLY
IVISIONS| EA TFT028-23Al o diplay desion
*2.The distance between dot defects should be more than
5MM
*3:Judge by negative-film card
Scrach:
Dimensions Acceptable
Numbers
W<0.03mm Ignore , *1
L<5 mm 5 g
0.03mm <« W<0.05mm ’
L=5 mm or W=0.05 mm
Fiber: oS T I
2
i Size
(Mmor) Scratched ;
Fiber

e, c-film card

efect Not allowed
ween dot defects should be more 5MM

{ Dimensions

Acceptable Numbers

le bright dot

Invisible by ND5% Filter, Ig
If visible N <1 & should ap
Electronic Inspection Stari

Two adjacent bright dots reject
Three adjacent bright dots reject
Single dark dot <2
Two adjacent dark dots <1
Three adjacent dark dots reject

apart
2:Total dot<2

1:The distance between dot defects should be more 5MM

1. Missing segment, missing word  reject
4 Display 2. Display abnormal, no display. reject
(Major) 3. Viewing angle not right. reject
4. Display odds reject
5 Mura judge by ND5% filter or limit sample
(Major)
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6 . judge by ND 5% filter in grey pattern or limit sample
. flicker
(Major)
7 Electricity
Maior parameter ( Over the production SPEC  reject
(Walor) VOP/Current)
8 1.No backlight, the LED died off reject
Maior Backlight 2. The light odds( Follow the limit sample)
(Major) 3. light leak reject
9. Cross talk Limit sample
(Major)
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PIN DEFINITION

Interface Mode

Pin RGB 8-Bit 16-Bit SPI ST7789V | Description
1 LED- LED- LED- LED- LED cathode
2 LED+ LED+ LED+ LED+ LED anode
3 VDD vDD vDD VDD vDD Power input
4 GND GND GND GND GND  |Ground (OV)
5 GND DO GND GND DBO
6 B3 D1 DO GND DB1
7 B4 D2 D1 GND DB2
8 B5 D3 D2 GND DB3 I
9 B6 D4 D3 GND pe4a | NI
10 B7 D5 D4 GND DB5S 1L
11| G2 D6 D5 GND _ T[]
12| @3 D7 D6 GND 1 -
13 G4 GND D7 GND
14 G5 GND GND GND .
15 G6 GND D8 S e e A Y
16 G7 GND D9
17 GND GND D10
18 R3 GND D11
19 R4 GND D12 | B
20| RS GND D13 |
21 R6 GND
22 R7
23 | DOTCLK : B _ DOTCLK | Clock signal for RGB interface
24 DE | (. - T ENABLE |Data enable signal for RGB interface
25 HSYNC ' ' HSYNC | Horizontal synchronizing
26 VSYNC VSYNC | Vertical synchronizing
27 TE Tearing effect
28 CS CSX Chip select for serial interface
SDA SDA Serial data in
Vo ————e SDO SDO Serial data out / WR
——————— i SCL DCX L: command, H: data / Clock signal for serial interface
D/C WRX Data/command select pin
RESET RESET | Reset for display + touch controller
VDD IM1+IM2 | Interface Mode 1 and 2
VDD IM3 Interface Mode 3
36 GND RD RD GND RDX RD
37 | Touch CLK | Touch CLK | Touch CLK | Touch CLK Touch serial clock signal (EA TFT028-23AITC only)
38 | Touch SDA | Touch SDA | Touch SDA | Touch SDA Touch serial data signal (EA TFT028-23AITC only)
39 | Touch INT | Touch INT | Touch INT | Touch INT Interrupt output (EA TFT028-23AITC only)
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INTERFACE MODE SELECTION

Name I/O | Description Connect Pin

The interface mode select.

IM3 IM2+IM1 MPU Interface Mode Data
IMO=0 I 0 1 4-line let serial I/F
1 0 80-16bit parallel I/F II
1 1 4-line 8bit serial I/F 1l

controller’s datasheet.

Printing and typographical errors reserved. Page 39

ELECTRONIC ASSEMBLY reserves the right to change specification without prior note.



IDISPLAYI| ELECTRONIC
VISIONS] EA TFT028-23Al ASSEMBLY

new display design

ACCESSORY EA WF030-39S

The 39-pin FFC cable provides all signals for TFT interface, LED backlight and I?C-Bus for touch panel.
EA WF030-39S is a 39-pin ZIFF connector for bottom contact.
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With Touchpanel EA TFT028-23AITC
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