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1.General Description

* DESCRIPTION

TS8028WV001-T 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, back-light unit. The resolution of a 2.8" TFT-

LCD contains 480*480 pixels, and can display up to 16.7M colors.

* Features

-Low Input Voltage: VDD: 2.7~3.6V;
-Display Colors of TFT LCD: 16.7M colors

-CPU Interface: -MIPI
-Internal Power Supply Circuit.

; Specification
Genera%tlenrtr';)srmatlon ;{ain — Unit Note
Display area(AA) 70.128(H) *70.128(V) (2.8inch ) mm
Driver element a-Si TFT active matrix
Display colors 16.7M colors
Number of pixels 480(RGB) *480 dots
Pixel arrangement RGB vertical stripe
Pixel pitch 0.180(H) *0.180(V) mm
Viewing angle ALL o'clock
Drive IC ST7701S
Color Pixel Arrangement RGB vertical stripe
Display mode Transmissive/ Normally Black
temperature 20~+70 C
Storage temperature -30~+80 T
Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal(H) - 86.7 - mm -0.1
Mziléle Vertical(V) 86.7 mm 0.1
Depth(D) - 4.19 - mm +0.3
Weight - TBD - g -
| Part. No | TS8028WV001-T | | V1.1 Page 4 of 24
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3. PIN DESCRIPTION

Pin NO. Symbol Level Function
1 LEDA H Backlight+
2 LEDK1 L Backlight-
3 LEDK2 L Backlight-
4 LEDK3 L Backlight-
5 LEDK4 L Backlight-
6 VDD 2.8V H Power supply(2.5-3.3V)
7 IOVCC1.8V H Power supply(1.65-3.3V)
8 LCM RST H/L  |LCM Hardware reset pin
9 TE H/L |Tearing effect output
10 PWM H/L  |Backlight on/off control pin.
11 GND L Ground
12 DOP H/L  |HSSI_DO+ are differential data signal line.
13 DON H/L  |HSSI_DO- are differential data signal line.
14 GND L Ground
15 D1P H/L  [HSSI_D1+ are differential data signal line.
16 D1IN H/L  [HSSI_D1- are differential data signal line.
17 GND L Ground
18 CP H/L  [HSSI_CLK+ are differential data signal line.
19 CN H/L  [HSSI_CLK- are differential data signal line.
20 GND L Ground
21 NC NC
22 GND L Ground
23 NC NC
24 GND L Ground
25 TP-INT H/L Interrupt pin
26 TP-SDA H/L Serial data input pin
27 TP-SCL H/L Serial clock input
28 TP-REST H/L TP Hardware reset pin
29 TP-VCC H/L Power supply 2.8V
30 GND L Ground
| Part. No | TS8028WV001-T | | VLI | Page 6 of 24
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4. ELECTRICAL CHARACTERISTICS

4.1 ABSOLUTE MAXIMUM RATINGS

Values
Item Symbol Unit | Remark
Min Max.
Supply Voltage for Logic circuit [o)V/ee -0.3 4.6 \'%
Supply Voltage for analog circuit Vcl -0.3 4.6

4.2 DC ELECTRICAL CHARACTERISTICS

4.2.1 OPERATING CONDITIONS

Typical Operating Conditions (Ta=25C)

Values
Iltem Symbol Unit Remark
Min Typ Max.
Power Supply Vcc 2.7 2.8 3.3 \Y
Normal mode ;urrent lec 55 mA Vee=2.8V
consumption
TFT Gate ON Voltage VGH 11.5 12 16
TFT Gate OFF Voltage VaL -8 -12 -12
4.2.2 BACKLIGHT UNIT (GND=0V)
Values
Item Symbol Unit Remark
Min Typ Max.
Forward supply Voltage \'; 2.7 3.3 \Y
Forward supply Current [ 80 mA
LCM Luminance Lv 220 250 - cd/m2| Izg=80mA
Uniformity / 80 %
| Part. No | TS8028WV001-T | V1.1 | Page 7 of 24
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4.3 MIPI TIMING CHARACTERISTICS

T.3 DC Characteristics
Vousr s = = I — = T e e e e W oy
} LP=TX 1 Hh
Voum SOGSSDOSNY LP-RX Inget High
Wepa & ——mm s s e e e e e e e e e s e e W i nan
LP=RX Threshakl
VaMAT oo oo e o R Vi paax
LR e T e e S
LP-RX loput Law o T I e N ki i
" Cuetativa
Voapaax gl Rusign: Muale '
{N[} L o e hp.‘ﬂ'...;_d- ------- - "«I:!'ﬂ'l.ﬂl.'\l:‘x
T . sz s ey rp—— —
W Vam
Loy Pyweer Lavw Pt High Speed
T e muler Riscenver Riste ver
PN el 8 FTe2 8 AGNT e AT el, TS
Specification
Parameter Symbol Unit
MIN TYP Max
Opearation Voltage for MIP| Receher
Low power mode operating voltage Wi 1.1 1.2 13 v
MIP| Characteristics for High Spaed Receier
Single-ended input low voltags Wins =4 - - my
Single-ended input high woliage Wiens - - 480 my
Commain-mode voltags VenRnc 70 - 330 m
Differential input impedance 7 B0 100 125 ahim
MIPI Characienstics for Low Power Moda
Pad signal voltage range Vi -50 - 1350 my
Logic O input fireshald Wi 0- - 550 my
Logic 1 input threshald WH B0 - 1350 my
Ouiput low level Wi -50 - 50 my
Oulput high level Wion 1.1 12 13 v
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7.5.41 High Speed Mode
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Figure 4 DSI clock channel timing

Figure 5 Rising and falling time on clock and data channel

FDO=] 8 VD=2 8 AGND=DGND=0F, Ta=25 [

Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK+/- 2% s Double Ul instantaneous 4 25 ns
Ulya Ul = Ulpsma=
DSI-CLEA+/- Ul instantaneous halfs 2 12.5 ne
Ulmsma UlssTa
DSDn+- DS Data to clock sefup time 0.15 - Ul
DSkDn+- tOH Data to clock hold time 0.15 - ]|

Table 7 Mipi Interface- High Speed Mode Timing Characteristics
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T.5.4.2 Lowe Power Mode
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Figure T Bus Turnarournd (B TA) from MPU to display module Timing
P =t 8 P2 8, ACr A= A0 ) Ba=2F T
Signal Symbol Pamameter MIN LA Unit Description
Length of LP-00,LP-01,
Cesl-D+4- TILP 30k LP-10 or LP-11 peniods 50 5 ns b oot
MP U= Display Moduls
Length of LP-D0LP-01,
Ces D +4- TLPXD LP-10 or LP-11 peniods 50 75 ns Output
MP U= Display Module
Time-out before the MPLU 2xTie
DS1-D0+F- TTA-SURED Torsn ns Cwipurt
start driving =0
Timee fo drive LP-00 by
DSl -D0+4- TTA-GETD SxTirn ns I ot
displary modula
Time to drive LP-00 after
CeSl D +4- TTA-GOD 4xTen ns Owrip ut
turmarnound regue st-kMPL
Tahle 8 Mipi Interface Low Power Mode Timing Characteristics
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4.3.2. Reset input timing

Shorter than 5£gs
RESW
NRESET
. mear =
Internal Status Mormal Operation }{ Reseiing )gi iDEIfEEiF?IngIﬂ:i?SEEﬁ
Related Spec. -
Symbol Parameter Pins Min. [ Typ. | Max. Note Unit
tRESW | Reset low pulse width'’' | NRESET..[*.10 - - - s
) 5 ) " When reset applied i
tREST Reset complete time'? gugngist oA mc_:de
\ 120 p p Whgn reset applied o
during SLPOUT mode

Note: (1) Spike due to an electrostatic:.discharge on NRESET line does not cause irregular system reset according to the
following table.

NRESET Pulse Action
Shorter than § ys Reset Rejected
Longer than 10'us Reset
Between 5 us and 10 us Reset Start

(2) During the resetting period, the display will be blanked (The display is entering blanking sequence, which
Maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in
Sleep.In —mode) and then return to Default condition for HW reset.

(3) During Reset Complete Time, 1D and VYCOM value in OTP will be latched to internal register during this

period. This loading is done every time when there is HW reset complete time (tREST) within 5ms after a
rising edge of NRESET.

(4) Spike Rejection also applies during a valid reset pulse as shown as below:

10us

e

Resetis acceptead

10us

—D"dﬁ Less than 20ns wadth positrve spike will be rejected.

(5) It is necessary to wait Smsec after releasing NRESET before sending commands. Also Sleep Out command
cannot be sent for 120msec.

| Part. No | TS8028WV001-T | | VLI | Page 11 of 24
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5. OPTICAL CHARACTERISTICS

(LCD optical characteristics )

The test of view angle range shall be measured in a dark room (ambient luminance's 1
lux and temperature = 25+2°C) with the equipment of Luminance meter system(Gonio
meter system and TOPCON CS52000/CA310) and test unit shall be located at an appro
ximate distance 50cm from the LCD surface at a viewing angle of 8 and @ equal to 0°,
We refer to 6@=0 (=63 ) as the 3 o'clock direction (the “right”), 6 @=90 (= 812 ) asthe
12 o'clock direction (“upward”), 6 @=180 (= 89 ) as the 9 o'clock direction (“left”).and 8
@=270(= 66 ) as the 6 o'clock direction (“bottom”). While scanning€ and/or @, the cent
er of the measuring spot on the Display surface shall stay fixed: The luminance, color a
nd uniformity (etc) should be tested by CS2000/CA310. The “backlight should be opera
ting for 10 minutes prior to measurement.

=<Table 4. Optical Specifications>

Parameter Symbol [Condition]| Min. | Typ:| Max. [ Unit Remark
Horizont 0, 80 85 - Deg.
Viewing Angle al O, 80 85 - Deg.
rar?ge | eticat Q.- R 10 80 85 - Deq. Note 1
O, 80 85 - Deg.
Contrast ratio CR Q@ =0° -] 1000 | 1200 - - Note 2
Note 3 @ Silicate
Transmittance Tr 3.91 | 46 - % BLU
POL:HC+Clear
Color Gamut| NTSC | €IE1931 ©=0° 60 65 - %
Rx 0.617 | 0.647 | 0.677
Ry 0.283 1 0.313 | 0.343
Reproduction Gy &< 0.530 | 0.560 | 0.590 [CF@C Light(Q-P
of coler Bx 0.107 | 0.137 | 0.167 anel)
By 0.076 | 0.106 | 0.136
] Wi 0.268 | 0.298 | 0.328 -
White Wy 0.297 0327 [0.357 | -
Response Time Tr+Td Ta‘; EEDDGE - 35 40 ms Note 5

| Part. No | TS8028WV001-T | | VLI | Page 12 of 24
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Notes : 1. 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 (see FIGURE 1).

2. Contrast measurements shall be made at viewing angle of ©= 0 and atthe
center of the LCD surface. Luminance shall be measured with all pixels in
the view field set first to white, then to the dark (black) state . {see FIGURE
1) Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster
CR

Luminance when displaying a black raster

3. Transmittance is the Value with Polarizer(HC+Clear) &«silicate’BLU ( Film stru
cture is on Table 5.1 ) .

4. The color.echromaticity coordinates specified in Table 5. 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 CF and based
on C-Light

5. The electro-optical response time measurements shall be made as FIGURE
2. The times needed for the luminance to change from 10% to 90% is Tr, and
90% to 10% is Tf.

| Part. No
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6. QUALITY SPECIFICATIONS
1. Inspection condition

1.1:Cosmetic inspection: viewing distance 1s about 30cm with bare eyes, and
under an environment of 20~40W light intensity (600~1200LUX) , all

directions for inspecting the sample should be within 45° against
perpendicular line.

6.1.2:Function inspection: viewing distance is about 30cm with bare eyes, and
under an environment of 300LUX light intensity, all directions for inspecting
the sample should be within 45° against perpendicular line.

2. Definition of Inspection Item.

2.1 Definition of Inspection zone in I-touch module.

AA zone/Display area

VA area : Front
surface (Include AA
area and BM area)

BM area/Printing area

AA zone: Character/Display area
BM zone: Printing area
VA zone: Viewing area (AA area + BM area = viewing area )

| Part. No | TS8028WV001-T | | VLI | Page 14 of 24
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3. Defect definition
3.1 Circular defect

"W

Bl
Diameter ®=1/2(L+W) Diameter ®=1/2(L+W)

3.2 Linear defect

W

3.3 Pin hole

1 25Dy Csarmeter = 1/2{L +WW]

o)

3.4 Zigzag

| Part. No TS8028WV001-T VI.1 Page 15 of 24
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4. Inspection standards
4.1 Major defect

-Item | Items to be : Classification
: Inspection Standard
-No inspected of defects
1) No display
2) Display abnormally
All . i :
functi 3) Missing vertical, horizontal segment
nctional ..
4.1.1 defects 4) Short circuit
5) Back-light no lighting, flickering and abnormal
lighting. Major
6) Touch panel abnormal.
4.1.2 Missing Missing component
413 Outline Overall outline dimension beyond the drawing is not
o dimension allowed.
LCD Mura according to ND 5% keep out to
4.1.4 | LCD Mura determine, if keep out distance at 30cm be seen by
eyes is NG, otherwise will be ok if invisible.
® Sub Pixel: Number of sub pixel doesn’t
exceed two dot.
I H I Sub Pixel (Dot)
a> Dark dot ----two Allowed
b> Bright dot ---- two Allowed
Sub Pixel ® Pixel : Three dots link together doesn’t
wooorxe exceed twos
classification N=2
4.1.5
Pixel
| Part. No | TS8028WV001-T | | VLI | Page 16 of 24
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4.2 Cosmetic defect

Item |Items to be Inspection Standard Classification
No inspected P of defects
Zone VA area
S;
ize(mm) Acceptable Qty
® <0.1 Ignore
4.2.1 Dot defect Minor
0.10< P <0.25 2
0.25< P <0.30 1
030<<D 0
Zone
Dim Spots: VA area
Circle Size(mm) Acceptable Qty
shaped
d <0.
4.2.2 0.20 Ignore Minor
and dim 0.20<®<0.40 2
0.40< @ <0.60 1
edged
0.60<<D 0
defects
Item | Items to be I Gon Standard Classification
No inspected NSpeCtion Standat of defects
Zone VA area
Size(mm) Acceptable Qty
4223 Dent Spot ®<0.10 Ignore Minor
Fish eye
0.10< P <0.20 2
0.20< P <0.30 1
0.30<® 0
| Part. No | TS8028WV001-T | V1.1 | Page 17 of 24
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Zone
VA area
Size(mm)
L w Acceptable
( Length) ( Width ) Qty
4.2.4 Line defect Ignore W=0.03 Ignore Minor
L<5.0 0.03<W=0.05 2
L<3.0 0.05<W=0.07 1
Define as spot
/ 0.07<W defect
If the scratch can be seen after mobile phone cover
assembling or in the operating condition, judged as the
line defect of 4.2.4.
If the scratch can be seen only in non-operating
condition or some special angle, judged as the
following table.
Size (mm) VA area
L Acceptable Acceptable )
4.2.5 Scratch ( Length ) Qty Qty Minor
Ignore W=<0.03 Ignore
5.0<L=10.0 0.03<W=0.05 2
L=<5.0 0.05<W=<0.08 1
/ W=>0.08 0
| Part. No | TS8028WV001-T | | VLI | Page 18 of 24
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Item | Items to be Inspection Standard Classificatio

No inspected n of defect
Zone VA area
Size(mm) Acceptable Qty
4.2.6 Bubble d<0.15 Ignore
0.15< ®<0.25 2
025<d 0
4.2.7a Chip on corner or surface
W
L
T
Z
L(length) W(width) Z(thickness) Minor
L=<0.30 W=<0.20 T/2

4.2.7 Glass defect
Notes: T=Lens thickness, ® <0.10 ignore

Acceptable Qty: Single edge N<<2, Total N<4

4.2.7b Cracks
Cracks tend to break are not allowed.

crack

| Part. No | TS8028WV001-T | | VLI | Page 19 of 24
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Item | Items to be Insoection Standard Classification
No inspected P of defect
1) Not allow IC and FPC/heat-seal lead width is more
498 Parts than 50% beyond lead pattern. Minor
o alignment 2) Not allow chip or solder component is off center
more than 50% of the pad outline.
Dot: according to Dot spec.
Thickness odds:
| Spec pattern width — Print pattern width | X 100%
<30%
Spec pattern width
4.2.9 Drawing slant:
view
qreg/ Print pattern length<< 10mm, slant angle <<3° ;
prmtm? 10mm < Print pattern length < 20mm, slant angle <
area o LOGO 1.50 Minor
front
Pattern
surface
and view
area of
rear
surface
Pattern serration: H<<0.05 mm
Pattern leak print/ error/overprint: not allowed
Pattern break line: width <0.10 mm
Logo pattern color windage / color thin: Follow the
limit samples.
| Part. No | TS8028WV001-T | | VLI | Page 20 of 24
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Item | Items to be Inspection Standard Classification
No inspected of defects
f AT
IR hole(A)/ l ‘
Light
sensor
hole(B)/ 1. A.B.C hole must be according the transmittancy
LED 2. Light leakage on A.B.C hole or follow the limited
hole(C) sample.
4.2.10 P .
view 3. AB.C hole (LED) hole only judge by black
area/print background, no need to check in the lamb condition.
i 1. Dirty can not be cleaned follow the dot spec.
ng area of Surface 2. Accept while the dirty can be cleaned.
front dirt 3. The quality guarantee period of protective film is
surfape Y 3months, during the period, the spot or contamination
and Vle}’v is not allowed.
area o e
rear Prlntlp & Follow the dot defect spec,
area Light MAX, S L lioht leakage limi 1
surface leakage , Severity - see light leakage limit sample
Ink . . ) )
overflow Visual inspection 30cm not allowed Minor
Color . . . .
. Obvious color difference in the BM area is not allowed
discordant
Icon scratch
of Icon printing logo area is not allow penetrability
printing scratch
logo area
| Part. No | TS8028WV001-T | | VLI | Page 21 of 24
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7 .RELIABILITY

Test Item

Test Condition

Inspection after
test

High Temperature Operation

70°C for 96 hours

Low Temperature Operation

-20°C for 96 hours

High Temperature Storage

80°C for 96 hours

Low Temperature Storage

-30°C for 96 hours

High Temperature Operation
Humidity Operation

60°C, 90%RH for 72 hours

Thermal Shock

-10°C (30min) ~+25C (5min)~ +60°C (30min)
for 10 cycles

Vibration Test
(No Operation)

Frequency: 10~55Hz Amplitude:1.0mm
Sweep Time: 11min
Test Period: 6 Cycles for each direction
of X, Y, Z

Static electricity test

Touch =4KV,air touch 8KV

Inspection after
2~4hours

storage at room
temperature, the
sample shall be
free from

defects:

W ARG, B
M LCD

FE il AR % N
I ek W B
NCE

2~4 AN B
REREAT ThfiE
AP A, A
i ANFRVEABL R
BB

L IEUIREA R,
'WIJ’ {ﬁj%ﬁ”,, iE{Z
S, T HEPR A
2 5T e <
M, OCA 15
AR

2.The test samples
should be applied
to only one test
item. R DA
R U REH] T
HA g0k
TH o
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8. HANDLING PRECAUTION

8.1 SAFETY

(1) Do not swallow any liquid crystal, even if there is no proof that liquid stal is
poisonous.

(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.

(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

8.2 STORAGE CONDITIONS

(1) Store the panel or module in a dark place where the temperature
is 23+5°C and thehumidity is below 50+20%RH.

(2) Store in anti-static electricity container.

(3) Store in clean environment, free from dust, active gas, and solvent.

(4) Do not place the module near organics solvents or corrosive gases.

(5) Do not crush, shake, or jolt the module.

8.3 HANDLING PRECAUTIONS

1) Avoid static electricity which can damage the CMOS LSI.

2) The polarizing plate of the display is very fragile. So, please handle it very carefully.

3) Do not give external shock.

4) Do not apply excessive force on the surface.

5) Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface
of plate.

(6) Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked
with acleaning naphtha solvent.

(7) Do not operate it above the absolute maximum rating.

(8) Do not remove the panel or frame from the module.
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8.4 WARRANTY

1)Under normal use and storage conditions, it is within 12 months from the date of
delivery. fEIEHFMHFEAEME T, AL HiZ129HW.

2) According to Techstar TFT LCD quality standrad,Techstar will rework or exchange
for functional defect goods sine within one year. &4l Techstar TFT LCD)i & #5 #E,
Techstari 74 P ORAE BCE e D BEBR [ i o

3) strictly prohibit the display in the whole machine for a long time point a fixed
screen (display by the LCD residual shadow determination criteria); suggest that the
entire machine more than 2 minutes without the use of LCM automatically into
hibernation, more than 30 minutes without the use of the system to force LCM into
hibernation. 4% 7 b 72BN 2l — N i bz BRAKLCDER E A E Al ) %k
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BOREHLE I 2 70 B AE HILCM B B HEAARHR, I 3075 ANl H 3 42 o I LCMAE A AR HIR
RA.
4)Display is strictly prohibited to work continuously for more than 8 hours on the whole
machine. J"%% BoR hEfE BN LIESE TAES/IN LA T
5)Please take the module under static protection. i ¢F A & LTI 5L, SEHUBA.
LCM in special scenarios (such as high concentration of chemicals, strong magnetic field,
extreme cold, and other use scenarios) use in advance to contact us to confirm.LCM 7E4:5%3%
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