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1. General Description

* DESCRIPTION

PV05028T0225Z-C0O 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 4.99"
TFT-LCD contains 720 x 1280 pixels, and can display up to 16.7M colors.

* Features

-Low Input Voltage: IOVCC: 1.65~3.6V;VCC: 2.3~6.0V
-Display Colors of TFT LCD: 16.7M colors

- Interface: MIPI-4 Lanes

-Internal Power Supply Circuit.

; Specification
Genera%tIGnrir';)Srmatlon ;{ain — Unit Note
Display area(AA) 62.10(H) *110.4 (V) mm
Driver element a-Si TFT active matrix -
Display colors 16.7M colors
Number of pixels 720(RGB) *1280 dots
Pixel arrangement RGB vertical stripe -
Pixel pitch 0.02875 (H) *0.08625 (V) mm
Viewing angle All o'clock
Drive IC GC9702P -
Display mode Normally black -
temperature 20~+70 C
Storage temperature -30~+80 T
Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal(H) - 72.10 - mm +0. 05
Msoi(zigle Vertical(V) i 130.1 i mm | +0.05
Depth(D) - 3.15 - mm +0. 2
Weight - TBD - g -
| V1.0 Page 4 of 22
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3.Pin Description
PIN No. SYMBOL LEVEL DESCRIPTION
1 GND L Ground
2 MIPI-DP1 H/L MIPI_DP1+ are differential data signal line
3 MIPI-DN1 H/L MIPI_DP1- are differential data signal line
4 GND L Ground
5 MIPI-CLKP H/L CLOCK Lane positive-end input pin
6 MIPI-CLKN H/L CLOCK Lane negative-end input pin
7 GND L Ground
8 MIPI-DPO H/L MIPI_DPO+ are differential data signal line
9 MIPI-DNO H/L MIPI_DPO- are differential data signal line
10 GND L Ground
11 K L LED- P LED Cathode
12 K L LED- P LED Cathode
13 A H LED Anode
14 A H LED Anode
15 GND L Ground
16 VDD2.8 H Power Voltage for digital circuit
17 GND L Ground
18 IOVDD1.8 H Power Voltage for digital circuit
19 RESET H/L Global reset pin
20 TE H/L Tearing effect output
21 MIPI-DP2 H/L MIPI_DP2+ are differential data signal line
22 MIPI1-DN2 H/L MIPI_DP2- are differential data signal line
23 LCD ID Conncet 10K resistance to IOVCC
24 MIPI-DP3 H/L MIPI_DP3+ are differential data signal line
25 MIPI-DN3 H/L MIPI_DP3- are differential data signal line
3.2 CTP PIN

1 SCL H/L Serial clock input

2 VCC H/L Power supply 3.3V

3 GND L Ground

4 GND L Ground

5 SDA H/L Serial data input pin

6 INT H/L Interrupt pin

7 REST H/L Hardware reset pin

8 I0VCC H/L Power supply 1.8V

| V1.0 | Page 6 of 22
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4. ELECTRICAL CHARACTERISTICS

4.1 ABSOLUTE MAXIMUM RATINGS

Professional LCD Module Manufacturer since 2003

»wwaw kingtechlcd .com

Values
Item Symbol Unit | Remark
Min Max.
Supply Voltage for Logic circuit IOVDD 1.65 3.6 \'%
Supply Voltage for analog circuit Vcc 2.5 6.0
4.2 DC ELECTRICAL CHARACTERISTICS
4.2.1 OPERATING CONDITIONS
Typical Operating Conditions (Ta=25C)
Values
Item Symbol Unit Remark
Min Typ Max.
Power Supply Vcc 2.5 2.8 6.0 \'
Power Supply VDDIO 1.65 1.8 3.6
Normal mode current lec 45 /
consumption
TFT Gate ON Voltage VGH 17.5 18 18.5
TFT Gate OFF Voltage VaL -10.5 -10 -9.5
4.2.2 BACKLIGHT UNIT (GND=0V)
Values
Item Symbol Unit Remark
Min Typ Max.
Forward supply Voltage \'%i 16.8 - 20.4 \'
Forward supply Current It 40 mA
LCM Luminance Lv 400 450 - cd/m2| [g=40mA
Uniformity / 80 %
| V1.0 | Page 7 of 22
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4.3 TIMING CHARACTERISTICS

8.8. AC Characteristic
8.8.1. DSI Timing Characteristics
8.8.1.1.High Speed Mode — Clock Channel Timing

DEFCLES =ircmvmem | | po— |
£y b4 "/

[l LR = 4';{

DELCLEY =emrsimice
U e ; DEICLE-

Figure 114 DSE Cloe ke Cliammed T o g

Tahle 45 DS Clock Chamnmel T mg

Sigmal Syimihal Parameser Wim | Max | Umi |
Dl LK Pl Mlgeer Dt L1 1 mescses mnomre e 4 235 '
DS LE+HE | Ulsgra Aesms LI mreviamin mescves Hadl 2 125 s

Mote: Ul =1Ulpaga= Ulpsm

8.8.1.2.High Speed Mode — Data Clock Channel Timing

DSE-Dim+ e Rl S et | ki o

D5E-Dhi-
n = ek

DSI-CLE+, DSLDn+ =<=cmsmimee
DSCLEK-, DST-Dig- =

Figure 115 DS1 Data o Cleck Channel Timings

Table 46 DST Data to Clock O hanmel Timings

Szl Syt Pammeder Ml M
ios Drasa o Clodk 5 o fime .1 5Ll a
[ Clock 1o [asa Hold Time .1 5x111 s

D6 Dt = |, il and 1
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8.8.1.3.High Speed Mode - Rise and Fall Timings

rIZ!'F'I'IE LK TDITEJC

=

t i i

0} V Reference for

DSICLR- Differential Clock Tnput
‘ Full HS Swing Voltage
InFTDATA InRTDATA
: 0V Reference fior
D-‘:rl;jﬂll'h - Differential Data npurs
=,
" TFu” HS Swing Voltage

Figure 116 Rise and Fall Timings on Clock and Data Channels

Table 47 Rise and Fall Timings on Clock and Data Channels

F s o | Specification

i ¥ I u '.Hﬁﬁ; Max | Unit

Differential Bise Time for Clock | tpmenge [(DSFCLES- | - - ?:11] s
{MNote )

Differatial Rise Tune or DY | R 0 0 | | 2 | 0 |
=l and | {MNote )

Differential Fall Time for Clock twrewe | DSECLESH- | - - | ?:U i3
(MNote )

o R | o | L L P
=l and | {HD['E ]

Note:The display module has to meet timing requirements, what are defined for the transmitter (MPU) on MIPI D-Phy

ehandard
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5. OPTICAL CHARACTERISTICS

(LCD MONOMER PARAMETERS)

Specifications
Item Symbol | Conditions Unit Note
Min. Typ. Max.
Transmitancg T% 2.9 3.4 £ %  |All left side data are based on
(w/o DBEF) o 2 2 o
Viewing INX’s following condition —
Contrast Ratio CR normal angle | 600 1000 - - |1.LC: AAS.
Ox = By =0° 2.CF:CG70% CF.
Response Time Tonw Yair - 25 35 ms |3.Light Source : INX LED BLU.
4 _Polarizer : CF
Bxs = 80 = SRWO062APN1-HCS5 / TFT
Hor. SRWO062APN1.
. Ox- Center ™ 80 = 5.Machine : DMS 803,
Viewing Angle CR>10 deg. |(ConoScope for View Angle).
i Bvs - 80 - 6. VLC dark = 0.2V, VLC
“ By. _ 80 _ white = 4.7V
Rx 0.641 0.661 0.681 -
Red
Ry 0.306 | 0.326 0.346 -
Gx 0.257 0.277 0.297 -
Green -
CF Dl’1|y Color Gy VIBWII’Ig 0.550 0.570 0.590 n
Chromaticity normal angle .
(CIE 1931) — Bx gx =0y =0° | 0.125 | 0.145 0.165 - Under C light (CIE 1931)
By 0.057 | 0.077 0.097 -
Wx 0.290 | 0.310 0.330 -
White
Wy 0.314 | 0.334 0.354 -
Color Gamut CG - 70% - %

*MNote(1) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) = L255 /L0
L255 : Luminance of gray level 255
L O: Luminance of gray level O
CR = CR (5)
CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (5).

*Mote (2) Definition of Response Time (Ton, Tos ):

Y
l Grav Level 255 I Grav Level 255 l
100% /,_,*
0%
Optical
Response
| Grav Level O
0% s
< > - Time
To Ton

| V1.0 | Page 10 of 22
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*Note(3) Definition of Viewing Angle

Normmal

Ox = @y = 0°

12 o'clock direction
By+ = 90°

CF

End Seal

6 o’clock

6y- = D0° IC Bonding Pad

FPC

Test Pad

*Note (4) Measurement Set-Up:
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 in a windless room.

S:.::..;; > =T DMS 803
|
i ChDa?rlﬂl‘aer
~ ]
“MNote (5)
Horizontal dimension
o L/4 L/2 31_/4 L
5
£ W/4 @ ********** "*"""C:E} ********
E we 4 D e (O - test point
— H i X=1 1o S
S awra D e
=
Active area
No. Test Item Test Condition Check Time
1 |High Temp Storage Ta= 80TC 240 hrs
2 |Low Temp Storage Ta=-30TC 240 hrs
3 |High Temp Operation Ta=70TC 240 hrs
4 |Low Temp Operation Ta=-207C 240 hrs
5 |High Temp & High Humidity Operation Ta=60C H=90% 240 hrs

Note:(1) Ta : Ambient temperature
(2) All judgments of display are performed after temp of panel returns to room temperature
(3) Display function should be no change under normal operating condition.

(4)Under no condensation of dew

| V1.0 | Page 11 of 22
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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 arca + BM area = viewing area )

| | [ vio | Page 12 of 22
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3. Defect definition
3.1 Circular defect

%W AW
R L
Diameter ©=1/2(L+W) Diameter ©=1/2(L+W)

3.2 Linear defect

3.3 Pin hole

AW

= 2D Csameter = 1/2{L+WW]

o)

3.4 Zigzag

| V1.0 | Page 13 of 22
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4. Inspection standards
4.1 Major defect

= Web : www kingtechled.com

-Item | Items to be Inspection Standard Classification
-No inspected p of defects
1) No display
All 2) Display abnormally
. 3) Missing vertical, horizontal segment
functional .
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

| V1.0 |
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4.2 Cosmetic defect
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Item |Items to be Insoection Standard Classification
No inspected P of defects
Zone VA area
Si
ize(mm) Acceptable Qty
®<0.1 Ignore
4.2.1 Dot defect Minor
0.10< D <0.25 2
0.25<< P <0.30 1
0.30<D 0
Zone
Dim Spots: VA area
Circle Size(mm) Acceptable Qty
shaped
d <0.
422 0-20 Ignore Minor
and dim 0.20< P =<0.40 2
0.40< P <0.60 1
edged
0.60<<D 0
defects
Item | Jtems to be Insnection Standard Classification
No inspected P of defects
Zone VA area
Size(mm) Acceptable Qty
4223 Dent Spot ®<0.10 Ignore Minor
Fish eye
0.10< ®<0.20 2
0.20<< ®<0.30 1
0.30<D 0
V1.0 | Page 15 of 22
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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
/ 0.07<W Define as spot
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

| V1.0 | Page 16 of 22
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Item | Items to be . Classificatio
) Inspection Standard
No inspected n of defect
Zone VA area
Size(mm) Acceptable Qty
4.2.6 Bubble d<0.15 Ignore
0.15< P <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

| V1.0 | Page 17 of 22
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Item | Items to be Inspection 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
- 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<s 10mm, slant angle <3° ;
P“n“nt% 10mm << Print pattern length < 20mm, slant angle <
a;ea 0 LOGO 1.5° Minor
ront
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.

[ V10 | Page 18 of 22
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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
4210 hole(C) sample.
\;i e:w 3. A.B.C hole (LED) hole only judge by black
area/print background, no need to check in the lamb condition.
1 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;" is not allowed.
area o e
rear af;;nﬁlinit Follow the dot defect spec,
surface leakagge MAX, 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
| V1.0 | Page 19 of 22
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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) ~+25°C(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:
WIS, O
M LCD

FE D6 Z5AE % N
I W . B
A

24 AN BL A
REREAT ThfE
ASMIR L, A
i AN SRV LL R
TR

1L REA K,
'WIJ ‘fﬁ}%fﬂ,, ﬂEk[
F, T EPR AR
2 5N R
i, OCA %%
AR

2.The test samples
should be applied
to only one test
item. g I
R R L REH] T
Fo g — ANt
HH .
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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.

(
(
(
(
(

8.4 WARRANTY

1)Under normal use and storage conditions, it is within 12 months from the date of

delivery. fEIEHMHFEAEME T, AL HZ129NHW.
2) According to Kingtech TFT LCD quality standrad,Kingtech will rework or exchange
for functional defect goods sine within one year. #k#fiKingtech TFT LCD)i & #5#E,

Kingtech ¥ 7£ —4F N R A8 B He Dl BE B FE 7 it 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 fl— N i bz BRAKLCDER E A E Al ) 2k
BOREHLE I 2 70 B AE HILCM B B HEAARHR, kI 3073 ANl T 3R 42 o I LCMaE A AR HIR
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4) Display is strictly prohibited to work continuously for more than 8 hours on the whole
machine. "4 G7R TR AE BN SE TAES/NRLL

5) Please take the module under static protection. 7 & BT P E L N, SEHUS4 .

6) 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 . LCMAERFIRI 5t CELUN R il AL 2 b, sy, WRORSEAEI 50 A H N $2 iy
KR BATHAIN o

9. Packing specfication

TBD
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