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1. General Description

* DESCRIPTION

TS8050HD049-T AMOLED (ActiveMatrix/OrganicLightEmittingDiode) is a kind of active matrix
organic light emitting diode decent board.AMOLED is the panel self-luminous, the effect is
richer color, brighter, the most important is that AMOLED power consumption is much
lower.The model is composed of autonomous emitting AMOLED panel and driving circuit
unit.With a resolution of 5.0 inches, AMOLED contains 720*1280 pixels and can display colors
up to 16.7 million colors

* Features

-Low Input Voltage: IOVCC: 1.65~3.3V;VCC: 2.5-3.3V
-Display Colors of AMOLED: 16.7M colors

- Interface: MIPI-4 Lanes

-Internal Power Supply Circuit.

; Specification
Genera%tlenrtr';)srmatlon ;ain — Unit Note
Display area(AA) 61.88(H) *110.02(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 28.65(H) *85.95 (V) um
Viewing angle All o'clock
Drive IC RM67199
Display mode Normally black
temperature 20~+60 C
Storage temperature -30~+70 T
Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal(H) - 74.75 - mm +0. 05
Ms"i‘zl‘eﬂe Vertical(V) 128.85 mm | +0.05
Depth(D) - 2.12 - mm +0. 15
Weight - TBD - g -
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MECHANICAL SPECIFICATION
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3. LCM Pin Description

Pin NO. Symbol Level Remark

1 GND L Power Ground

2 VBAT (3. 574. 2V) H A supply voltage

3 VBAT (3. 574. 2V) H A supply voltage

4 VBAT (3. 574. 2V) H A supply voltage

5 VBAT (3. 574. 2V) H A supply voltage

6 VBAT (3. 574. 2V) H A supply voltage

7 GND L Power Ground

8 GND L Power Ground

9 GND L Power Ground

10 MTP—PIR VPP(OTP power)

11 TE H/L Tearing effect output

12 RESET H/L Reset signal.

13 T0VCC(1. 8V) H A supply voltage

14 GND L Power Ground

15 D2P H/L DSI_D2+ are differential data signal line
16 D2N H/L DSI_D2- are differential data signal line
17 GND L Power Ground

18 D1P H/L DSI_D1+ are differential data signal line
19 DIN H/L DSI_D1- are differential data signal line
20 GND L Power Ground

21 DCLKP H/L DSI_DCLK+ are differential data signal line
22 DCLKN H/L DSI_DCLK- are differential data signal line
23 GND L Power Ground
24 DOP H/L DSI_DO+ are differential data signal line
25 DON H/L DSI_DO- are differential data signal line
26 GND L Power Ground
27 D3P H/L DSI_D3+ are differential data signal line
28 D3N H/L DSI_D3- are differential data signal line
29 GND L Power Ground
30 VCC (3. 3V) H A supply voltage
31 GND L Power Ground
32 TP-VCC 3.3V H/L Power supply
33 NC / /
34 TP-INT H/L Interrupt pin
35 TP-SDA H/L Serial data input pin
36 TP-SCL H/L Serial clock input
37 TP-REST H/L Hardware reset pin
38 NC / /
39 GND L Power Ground
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4. ELECTRICAL CHARACTERISTICS

4.1 ABSOLUTE MAXIMUM RATINGS

Values
Item Symbol Unit | Remark
Min Max.
Supply Voltage for Logic circuit VDDIO 1.65 3.6
Supply Voltage for analog circuit Vcc 2.5 4.8

4.2 DC ELECTRICAL CHARACTERISTICS

4.2.1 OPERATING CONDITIONS
Typical Operating Conditions (Ta=257C)

Values
Item Symbol Unit Remark
Min Typ Max.
Power Supply Vec 2.5 3.3 4.8
Power Supply VDDIO 1.65 1.8 3.3
Normal mode ;urrent lec ) ) 35 mA | VCC=3.3V
consumption
AMOLEI.D.Power ELVDD ) ) ) Vv
positive
AMOLED power ELVSS ) ) Vv
Negative
4.2.2 BACKLIGHT UNIT (GND=0V)
Values
Item Symbol Unit Remark
Min Typ Max.
Forward supply Voltage \'%i \'
Forward supply Current It - - mA
LCM Luminance Lv 290 320 - cd/m2
Uniformity / 80 %
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4.3 MIPI Interface Characteristics

5.3.1 Power on sequence

RETH
SLPOUT (11h) i DISPON (298]

I . )
Pi o i B AL R L R S bl e T T S
M E\A" S i s e S

% 1 1 i 1]
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5.3.2 Power off sequence

VvCl '

RSTB |
DISPOFF (28h) SLPIN (10h)

Mode ) 1

vs 1 1 T T |

VDDI ? |

5.4 AC Characteristics (MIPI)
54.1 HS Data Transmission Burst
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5.4.2 HS Clock Transmission

Ciook Lana
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5.4.3 Turnaround Procedure
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5.4 4 Timing Parmmeiscs

SHENZHEN TECHSTAR ELECTRONICS CO.,LTD.

Symbol

Description

Min

Typ

Umnit

TrEoT

I -B5 % nise e and {2l ime

i

Q=TT

Timeouwt for rescefver o detect
absemnos of Chock rans ilons. snd
s alble the Chook Lamne HS-R0

BT S |

Time that the trenamitter
confinues to send HS clook affer
the lest essocated Data Lans
has transitionsad to LP Mods.
Initerval ks defined s 1he period
froam: e end Of T rau o e

beginning of T e rren.-

B0ms + 52U
{For DCS)

Time that the HS clock shall be
dirihven by the trensmitter pror 4o
ey Basocisied Data Lams
bepinning e ransiton fom LP
o HES mode.

Terw & TE

Time inderval duning wihich the HS
receiver ghall ignore amy Clook
Lane HS wransitong, starfing fom
e beginmning of Teuxres.

Teiw rermien

Time for fhe Clock Lame recener
1o enable the HS line tenmination,
aisrting from the time pobint sien
O crosses WIL, BASL

Time fior Dn to reach
VTERM-EMN

TrzssTae

Time inderval durning wihich the HS
receiver gshall ignore amy Data
Lane HS ransions, starfing fom
the besginmning of Ty ssespans.

85 nm + &L

145 ns
+ 10U

Time from sisrt of T s raean or
T raen peried o start of LP-11
aSiEte

105ms
+ 8L

time io drive LP-11 after HS borst

g Lii]

Time o drive LP-00 to prepene for
HS tramemissbon

4i0ns + 4010

B5ms
+&ILI

Tem reer ape+ Time o drie HS-0
before the Sync seguence

145ns + 10°LI
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Contidential
Time-owt &t R io ignore Erno
Teiz s ransion peniod of EoT 40 - ik
i |

Time 1o drive flipped differentiad
THE MR stele after last peviosd data bit of | &0 + 4701 - -
& HE tranamission burst

Lemgth of any Low Power state

Tipx period S0 - =

Rintio Tupx Ratio of Tusspassreny Turss ave 3 - 2
beteresn Master and Slave side

Tracer Time to drve LP-00 by mess T3 5 TLPX S TLPX 5*TLPX
Ti o dirbve LP-00 aft

Traco T et 4*TLPX 4*TLPX 4*TLPX
Time-—owut before new Ti cids

Tracses starts, driving TLUPx - FTLPX

5.4.5 Reset Timing Sequence Requirement
Display pansal resat timing:
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5. OPTICAL CHARACTERISTICS
Specification

Ite Symbol Conditio Min. Typ. | Max. | Unit Remark
Brightness 285 320 355 |cd/m2| Note 14
Brightness Uniformity Eull 75 85 - % Note 15
White Based on
Contrast Ratio CR 10000 20000 CA-310
Note 17

White |1 0.181 0.196 | 0.211 | - Ref.

v’ 0.441 0456 | 0.471 - Ref.

u’ 0.447 0477 | 0.497 - Ref.

CIE Red : Normal to d

. L 0.519 0.528 | 0.537 - Ref.

Chromaticity - surface

tions | U (CIE 0.062 | 0.070 | 0.100 | - Ref.

v 1976) 0.571 0.578 | 0.585 - Ref.

Blue | U 0137 | 0.159 | 0.185 | - Ref.

v’ 0.123 0.146 | 0.203 - Ref.
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) L eft BL s B0 - Dag. Mote 18
Wie el Right | B8R CR= 10 75 80 Deg. Mote 18
e
g Top &T 75 BO Deg. Note 18
Bottom | &B 75 a0 Dhagy. MNote 18
. White (& 30
Color Shift degree [+ JMCD Mote 19
Flicker =30 dB Mote 20
Cross Talk 1.7 Yo Mote 21
At brightness
Gamma IS0t 2.0 2.2 2.4
With a Fullsshite
image, lighting on
OLED Life Time with brightness of |TS4>=120h
350 nits for 120
hrs.
Response time 2 mes Mote 30

Mote 14: Luminance Measureament

® Environmental conditions: Temp. 257 +3°C, 652 20%RH, Dark Room.

® The data are measured after OLEDs are lighted on for more than 5 minutes and
displays are fully white. The brightness is the average value of 9 measured spots.
Measurement equipment: CS2000 or similar equipment. (Field of view: 1 deg.,
Distance: 50 cm)

[Retector

S0 e

Note 15: Brightness Uniformity
- Environmental conditions: Temp. 25°Cx3°%C, 65 20%RH, Dark Room.

Part. No TS8050HD049-T V1.0 Page 14 of 25




EHIMRIEXHFROERAH

SHENZHEN TECHSTAR ELECTRONICS CO.,LTD.

® Measurement equipment: CS2000 or similar equipment.

®  The brightness uniformity is calculated by using following formula:

Brightness uniformity = Bri.(Min.) / Bri.(Max.) x 100%
Bri.(Min.) = Minimum brightness measured in 9 measuring spots.
Bri.(Max.) = Maximum brightness measured in 9 measuring spots.

®  lllustration of 9 measuring spots as follows

H/2 ! Hi2
== H10 |==~ ‘ =e=| H/10 | ==
L t
-$- W0
}
() (2) (3 v
v —
@ @
(4} {5) (6}
Wi2
& L
() |: ] {-:” W1
H - *

[enote S-point locations
(LN (2N (3) ... ()

MNote 17: Contrast Ratio

Dark Room C.R=Lw/Le

Lw: Full white brightness of display center PO;
Lg : Full black brightness of display center PO.

Note 18: Viewing Angle
Refer to the figure below marked by 6 and ¢.
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6.QUALITY SPECIFICATIONS

1. Inspection condition

1.1:Cosmetic inspection: viewing distance is 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 | TS8050HD049-T | | vio | Page 16 of 25 |
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3. Defect definition

3.1 Circular defect

l o
=L BL
Diameter ®©=1/2(L+W) Diameter ®=1/2(L+W)

3.2 Linear defect

W

3.3 Pin hole

H 2Dy Dmamator = 172{L+WvWVW)

3.4 Zigzag W

standards
defect

4. Inspection
4.1 Major

Part. No TS8050HD049-T V1.0 Page 17 of 25
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Tt Items to Classificat
—l1tem . .
N be Inspection Standard ion of
-No .
inspected defects
1) No display
All .
. 2) Display abnormally
functional .. . .
4.1.1 3) Missing vertical, horizontal segment
defects ) )
4) Short circuit
5) Touch panel abnormal. Ma jor
4.1.2 Missing Missing component
413 Outline Overall outline dimension beyond the drawing
o dimension is not allowed.
LCM Mura according to ND 5% keep out to
determine, if keep out distance at 30cm be
4.1. 4 LCM M
ura seen by eyes is NG, otherwise will be ok if
invisible.

4.2 Cosmetic defect

[tem Items to Classificat
No be Inspection Standard ion of
inspected defects
Jone VA area
Size (mm) Acceptable Qty
4.2.1 Dot defect d<0.1 Ignore Minor

0.10<d=<0.25 2

0.25<<d®<0. 30 1

0.30<<®D 0

Part. No TS8050HD049-T V1.0 Page 18 of 25
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Dim Spots: VA area
Zone
Circle
Size (mm) Acceptable Qty
shaped ize (mm
4.2.2 Minor
and dim D <0. 20 Ignore
0.20<< D <0. 40 2
dged
eaee 0. 40< & <0. 60 |
defects 0.60<<® 0
Item Items to be . Classification
. Inspection Standard
o inspected of defects
Zone VA area
Size (mm) Acceptable Qty
Dent Spot
4.2.3 ® <0. 10 Ignore Minor
Fish eye 0. 10< ®<0. 20 2
0.20<<®<0. 30 1
0.30<® 0
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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. 0b<<W=<<0. 07 1
Define as
/ 0.07<<W spot
defect
If the scratch can be seen after mobile phone
cover assembling or in the operating
condition, judged as the 1line 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
4.2.5 Scratch Minor
L Acceptable Acceptable
( Length ) Qty Qty
Ignore W<0. 03 Ignore
5.0<L=<10.0 0. 03<<W<<0. 05 2
L<5.0 0. 05<<W<20. 08 1
/ W>0. 08 0
Part. No TS8050HD049-T V1.0 Page 20 of 25
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Notes: T=Lens thickness,

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

@ <0. 10 ignore

4.2.7b Cracks

Cracks tend to break are not allowed.

crack

Item | Items to Classifica
No be Inspection Standard 10
inspected n of defect
VA area
one
. Acceptable Qty
4.2.6 Bubble Size (mm)
D <. 15 Tgnore
0. 15<< D <0. 25 2
0.25<<® 0
4.2.7a Chip on corner or surface
W
5
Z
L (length) W(width) 7 (thickness) \inor
L<<0. 30 W<0. 20 T/2
4.2.7 Glass defect
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Item | Items to Classificat
No be ) ion
. Inspection Standard
inspecte of defect
d
1) Not allow IC and FPC/heat-seal lead width
Parts is more than 50% beyond lead pattern. .
4.2.8 ) ; Y P . 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
4.92.9 Drawing slant:
view ' _ _
area/ Pflnt pattern length << 10mm, slant angle <
printing 37
10mm < Print pattern length < 20mm, slant
area of .
front LOGO angle<1.5” Minor
Pattern
surface
and view
area of
rear o
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 1imit samples.
Part. No TS8050HD049-T V10 Page 22 of 25
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Item | Items to Inspection Standard Classificat
No be ion
inspected of defects
IR hole(A)/
Light
sensor 1. A.B.C hole must be according the
hole (B)/ )
LED transmittancy
2. Light leakage on A.B.C hole or follow the
hole (C) .
limited sample.
4'?'10 3. A.B.C hole (LED) hole only judge by black
view ) background , no need to check in the lamb
area/pri ..
; condition.
nti 1. Dirty can not be cleaned follow the dot
ng area
! spec.
© 2. Accept while the dirty can be cleaned.
front Surface ) .
. dirt 3. The quality  guarantee period of
sur aFe v protective film 1is 3months, during the
and view . . ) .
period, the spot or contamination is not
area of
allowed.
rear —
- Printing Follow the dot defect spec,
SUMtAace 1 area Light | MAX, Severity -see light leakage limit
leakage sample Minor
Tnk
t Visual inspection 30cm not allowed
overflow
Color Obvious color difference in the BM area is
discordant | not allowed
Icon scratch
of Icon printing logo area is not allow
printing penetrability scratch
logo area
Part. No TS8050HD049-T V10 Page 23 of 25
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7. RELIABILITY

Test Item Test Condition

High Temperature Operation| 60°C for 96 hours

Low Temperature Operation | -40°C for 96 hours

High Temperature Storage | 70°C for 96 hours

Low Temperature Storage | -40°C for 96 hours

High Temperature Operation| .. gq9RH for 72 hours
Humidity Operation

Thermal Shock -40°C (30min) ~+25C (5min)~ +60°C (30min) for 10 cycles

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

Vibration Test
(No Operation)

Static electricity test Touch 4KV, air touch 8KV

Part. No TS8050HD049-T V1.0 Page 24 of 25
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8. HANDLING PRECAUTION

8.1 STORAGE CONDITIONS

(1)

(2)
3)
(4)
()

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

Store in anti-static electricity container.

Store in clean environment, free from dust, active gas, and solvent.
Do not place the module near organics solvents or corrosive gases.
Do not crush, shake, or jolt the module.

8.2 HANDLING PRECAUTIONS

(1)
(2)
3)
(4)
()

(6)

(7
(8)

Avoid static electricity which can damage the CMOS LSI.

The polarizing plate of the display is very fragile. So, please handle it very carefully.
Do not give external shock.

Do not apply excessive force on the surface.

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

Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked

with acleaning naphtha solvent.

) Do not operate it above the absolute maximum rating.

Do not remove the panel or frame from the module.

8.3 WARRANTY

1) The period is within twelve months since the date of shipping out under normal using

and storage conditions.

2) According to Techstar AMOLED quality standrad,Techstar will rework or exchange for

functional defect goods sine within one year.
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