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1 Scope

This Specification defines AMOLED manufactured by A-TOPS ELECTRONICSCO.,LTD
In the case of any unspecified item, it may require both A-TOPS and the party designs this

module into its product to work out a solution.
2 Features

2.1 Product Applications
Mobile phone

2.2Product Features
1) Display color : 16.7M (RGB x 8bits)
2) Display format : 4.97”"HD (720RGBx1280)
3) Pixel arrangement : Real RGB arrangement

4) Interface : MIPI 4 lanes

3 Mechanical Specifications

ltem Specification unit Note
Panel Dimension outline 64.12 x 116.72 x 0.823 | mm *
LTPS Glass outline 64.12 x 116.72 mm
Encapsulation Glass outline 64.12 x 113.72 mm
Number of dots 720(W) x RGB x 1280(H) | dots
Active area 61.884 x 110.016 mm
Diagonal size 4.97 inch
Pixel pitch 28.65 x 85.95 pm
Glass thickness 0203 -

( LTPS/encapsulation glass )

Weight TBD g

*Note: Refer to 9 Outline Dimension Drawing
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4 Maximum Rating

Parameter Symbol Spec Unit | Note
Min. Typ. Max.
Analog/boost power
voltage VCI -0.3 - 5.5 \Y -
VCI I/0 voltage VCIL_IF -0.3 - 55 \Y -
I/O voltage VvDDI -0.3 - 5.5 Vv -
VSP voltage VSP -0.3 - 6.6 Vv -
VPP(OTP power) VPP - - 8.25 \Y -
Operating temperature Top -20 60 °C
Storage temperature Tstg -30 70 °C
TP_Power Voltage TSP_AVDD | -0.3 4.2 V
5 Electrical Specifications
5.1 Electrical Characteristics
5.1.1 Power Characteristic :
Item Symbol Min. | Typ. Max. Unit | Remark
AMOLED Power positive ELVDD 4.6 V
AMOLED power Negative | ELVSS -2.5 Vv Ref
Gamma Voltage VSP 6.4 - Vv Ref
Digital Power supply VDDI 165 | 1.8 3.3 Vv Ref
Analog Power supply VCI 25 |33 4.8 Vv Ref
TP Power Supply voltage TSP_AVDD |26 |28 3.6 Vv
Mode Symbol Condition Min. | Typ. |Max. | Unit
|IELVDD/ELVSS VELVDD=4.6V - 160 190 mA
350 nits el VELVSS=-2.5V | _ 15 |9 mA
VCI=3.3V
@Gray 255 Ivooio vDDIO=18V |- 15 |20 |mA
vsp VSP=6.4v - 10 13 mA
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5.1.2 Power supply circuit application (Reference only) :
Power IC recommend: TI: TPS65651, ST: STAM1330, Silicon Mitus: SM3301, Richtek: RT4722

NN
4 TuH
N = %
10R® Wi ]:_;“F 8.3V 1ps65651/RT4722/STAM1330/DWSETS0E AZA0EDIF
12 1
[ > I loun WP1
18 OUTP1 {__>&woo
AV1
FBsS 3
A 2 1=
/\}_‘_ PGND
15 10
L~ SWP2 ouT ot ELVSS
g 1 133
\/\ 4 PGND s 11 A/\'\/\%> —T— E E g
10uF/10V, & a Q
uF/10 T 3 3 SWIRE o~
vse 3 OUTPUT2 CTRL <
OLED_EN > . EN o ONFAW
VIN }_
NC SD103AWS!

5.21/0 Connection and Block Diagrams

5.2.1 Main I/O Connection
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AZA208.01F
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NC 0.1uF 8.3V

NO. Symbol I/O Description
] VPP Power Power supply for OTP
Leave the pin to open when not in use.
2 GND Power | The power ground
3 SWIRE O Enable ELVDD and ELVSS of DC/DC IC
4 D3N I MIPI DSI data3-
5 OLED_EN O Enable VSP(VLIN) for DC/DC IC
6 D3P I MIPI DSI data3+
. pCD o Panel Crack Detection output pad,
open it if not use
8 GND Power | The power ground
9 ERR_FG @] MIPI error flag monitor , open it if not use
10 DON I MIPI DSI data0-
11 RSTB I Display RESET. Active low.
12 DOP I MIPI DSI data0+
13 VDDI I Digital power for Driver IC
14 GND Power | The power ground
15 VSP I Charge pumping Power for Driver IC
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16 CKN I MIPI DSI Clock-

17 VCI I Analog power for Driver IC

18 CKP I MIPI DSI Clock+

19 TSP_ATTN I State change interrupt for TSP
20 GND Power | The power ground

21 TSP_SDA I/0 Serial interface Data for TSP

22 D1N I MIPI DSI data1-

23 TSP_SCL I/0 Serial interface Clock for TSP

24 D1P I MIPI DSI data1+

25 TSP_RESET | Active low , RESET the Touch IC
26 GND Power | The power ground

27 NC - No connection

28 D2N I MIPI DSI data2-

29 TSP_AVDD | Analog Power for TSP

30 D2P I MIPI DSI data2+

31 IDO O Connect to Mainboard 1D0,default High
32 GND Power | The power ground

33 ID1 O Connect to Mainboard ID1,default Low
34 NC - No connection

35 ELVDD Power | AMOLED power Positive

36 ELVSS Power | AMOLED power Negative

37 ELVDD Power | AMOLED power Positive

38 ELVSS Power | AMOLED power Negative

39 ELVDD Power | AMOLED power Positive

40 ELVSS Power | AMOLED power Negative
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5.2.2 Display Module Block Diagram

Panel
_|
Touch Panel FPC g
- _ o
N - -
Touch Panel W
Controller |, . o
(73]
f Iy Jlg‘
I I
Driver IC
LTPS Source driver LTPS
Power LOGIC Power
L

connector Capacitors for
charge pump and Main FPC
regulator

HOST Interface

5.3Recommended Operating Sequence

5.3.1 Power on sequence

VoD N =

»10ms

RSTB |

SLPOUT (11h) » 120ms DISPON (29h)

MIPI

vCi ov /
ov

SWIRE |

OLED_EN |

ELVDD /

+— (Power IC Dependent)

ELVSS \
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5.3.2 Power off sequence

Vel o
RSTB N
e DISPOIF (28h) SLPIN (10h)

MIP!

vs ] T

VDDI N
VSP A\ oV
SWIRE —\

OLED_EN

ELVDD A

ELVSS /

5.4 AC Characteristics (MIPI)

5.5.1 HS Data Transmission Burst
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I J . ! 1 | 1
Dp/Dn F—TLPX—*HSPHEPAREfld—THS.ZERD ! i } |
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5.5.2 HS Clock Transmission

C
Clock Lane Terminator

CLKp/CLKN p
= Tcik-rosT —* ‘»(\ \\\ TeLk-TERMEN
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TH(min) ? N S
L (max) < %
] ey ———, T - g i .
XHppoocood) /p/H. 5 \ {_// /Lp//x xodgiccodbd]
T cLk-TRAIL Ths-exiT Tipx '—_I-_' S=*Tcikzero ™ Tolkrre *
CLK-PREPARE
Data Lane Dlacninary Ths-PREPARE
et Terminator = Tipx—== -
i 7 i 1 1 ] /. /
//7// 1 i /i i /i i l/_\
“VIH{min) y
“ViL(max)
_/J_ \_’//__ ’/__ 7ﬁ
ad -
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5.5.3 Turnaround Procedure

Tirxam Tirxow Tiexowm
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| drive |
| I
| _overlap |
I |
| |
' Lr10o LP-00 |

-«— rat——  rw  pa“— >
TLP-sUREM) TraceT(D) Tirxo) Tirxo)
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5.5.4 Timing Parameters

Symbol

Description

Min

Typ

Max

Unit

TreoT

30%-85% rise time and fall time

35

ns

TcLk-miss

Timeout for receiver to detect
absence of Clock transitions and
disable the Clock Lane HS-RX.

60

ns

Tcik-post™1

Time that the transmitter
continues to send HS clock after
the last associated Data Lane
has transitioned to LP Mode.
Interval is defined as the period
from the end of Ths-TraL to the

beginning of TcLk-TRAIL.

60ns + 52*Ul
(For DCS)

ns

TcLk-PRE

Time that the HS clock shall be
driven by the transmitter prior to
any associated Data Lane
beginning the transition from LP
to HS mode.

ns

TCLK-SETTLE

Time interval during which the HS
receiver shall ignore any Clock
Lane HS transitions, starting from

the beginning of TcLk-PRE.

95

300

ns

TCLK-TERM-EN

Time for the Clock Lane receiver
to enable the HS line termination,
starting from the time point when
Dn crosses VIL, MAX.

Time for Dn to reach
VTERM-EN

38

ns

THs-SETTLE

Time interval during which the HS
receiver shall ignore any Data
Lane HS transitions, starting from

the beginning of THsPREPARE.

85 ns + 6*UlI

145 ns
+ 10*UI

ns

Teot

Time from start of THs-TrRaIL OF
Tcwk-TralL period to start of LP-11
state

105ns
+48*Ul

ns

Ths-exit(1)

time to drive LP-11 after HS burst

100

ns

THs-PREPARE

Time to drive LP-00 to prepare for

HS transmission

40ns + 4*UlI

85ns
+6*Ul

ns

THS-PREPARE

+ THs-zErO

Ths-PRePARE + Time to drive HS-0

before the Sync sequence

145ns + 10*UI

ns
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Time-out at RX to ignore 55ns
THs-skip - ) 40 - ns
transition period of EoT +4*Ul

Time to drive flipped differential
THs-TRAIL state after last payload data bit of | 60 + 4*Ul - - ns

a HS transmission burst

Length of any Low-Power state
Tipx . 50 - - ns
period

) Ratio of TiLpxMASTER)/ TLPS(SLAVE)
Ratio Tipx . 2/3 - 3/2 ns
between Master and Slave side

Tra-GeT Time to drive LP-00 by new TX 5*TLPX 5*TLPX 5*TLPX ns

Time to drive LP-00 after
Tra-co 4*TLPX 4*TLPX 4*TLPX ns
Turnaround Request

Time-out before new TX side
TrA-SURE o TLPX - 2*TLPX ns
starts driving

5.5.5 Reset Timing Sequence Requirement

Display panel reset timing:

Shorter
than Sus

- = -

2 Initial candition
Dhaplay Status Narmal aperation >< Reseling >< R T PN it

Signal Symbol Parameter Min | Max Unit
tRW Reset pulse duration mw | - us
Resx(Reset) tRT Reset cancel(Sleep in mode) | 5 ms
tRT Reset cancel(SIeep out mode) 120 ms

TP reset timing:

Host Host
Sel output Low Set rout
‘ ' T7>200u8
12C Addrseiect  [L50m9 |
o T6>200us
Ex: rising adge trgger "ﬂ“:‘mﬁ i ’: 3
INT
Gy
HostSetoutputlow | T2>100us ' | SmasT8<20ms,
St
RESET l
5
el TINONS!  ppontSetinpus @/RST gin with RC ircult
HostSet output High @RS Tpin without RC ceout
1 Host Set output kow !
\ T1>100us 1 =
Touch Scan | $
T5< 100ms - -
i
Scan penod T= (5~20ms)
Signal Symbol Parameter Min Max Unit
TSP_RESET Tl TSP_Reset pulse duration 100 - us
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6 Touch Interface Definition

NO. Symbol Description
1 GND TSP Ground
2 Test Point NC
3 TSP_SDA Serial interface Data for TSP
4 TSP_SCL Serial interface Clock for TSP
5 GND TSP Ground
6 TSP_AVDD Analog Power for TSP, TYP 2.8V
7 TSP_AVDD Analog Power for TSP, TYP 2.8V
8 NC Not Connect
9 NC Not Connect
10 NC Not Connect
11 GND TSP Ground
12 TSP_ATTN State change interrupt for TSP
13 TSP_RESET Active low, Reset the Driver IC
14 Test Point NC
15 GND TSP Ground

7 Electro-Optical Specification

Item Symbol Conditions Min. Typ. Max. | Unit Remark
Brightness 315 350 385 |cd/m2 Note 1
Brightness Uniformity 75 85 - % Note 2
Full White Based on
Contrast Ratio CR 10000 20000 CA-310
Note 3
u’ 0.181 0.196 | 0.211 - Ref.
White
V' 0.441 0.456 | 0.471 - Ref.
Red u’ 0.447 0.477 | 0.510 - Ref.
e
CIE v Normal to surface 0.519 0.528 | 0.537 - Ref.
Chromaticity G u’ (CIE 1976) 0.062 0.070 | 0.100 - Ref.
reen
V' 0.571 0.578 | 0.585 - Ref.
u’ 0.137 0.159 | 0.185 - Ref.
Blue
v’ 0.123 0.146 | 0.203 - Ref.
Color Gamut vs. NTSC 95 110 - %
Full White
Color Temperature 6724 7524 | 8324 K
Normal to surface
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Left oL 75 80 - Deg. Note 4
Viewing Right 6R 75 80 Deg. Note 4
CR210
angle Top oT 75 80 Deg. Note 4
Bottom| ¢B 75 80 Deg. Note 4
White @ 30
Color Shift 6 |JNCD Note 5
degree
Flicker -30 dB Note 6
Cross Talk 1.7 % Note 7
At brightness
Gamma 2.0 2.2 2.4
350nit
Polarization Direction PdF 135 Deg. Note 8

With a Full-white

image, lighting on

OLED Life Time with brightness of | T94>=120h
350 nits for 120
hrs.
Response time 2 ms Note 9

Note 1: Luminance Measurement
® Environmental conditions: Temp. 25°C+3°C, 65£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)

Detector

50 cm

Note 2: Brightness Uniformity

[ ) Environmental conditions: Temp. 25°C+3°C, 65£20%RH, Dark Room.
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® 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.

® |llustration of 9 measuring spots as follows

H/2 | H/2

—=| H/10 |= ‘ +‘ H/10 [=—

< < < |7

1) (2) 3) V2

N s N & |

4 (5) (6)

(7N (8) ® Vo

H

Denote 9-point locations.
(1. (2), 3), .- (9)
Note 3: Contrast Ratio
Dark Room C.R=Lw/Lg
Lw: Full white brightness of display center PO;
Lg : Full black brightness of display center PO.

Note 4: Viewing Angle
Refer to the figure below marked by 6 and ¢.
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Normal Line
0=0°86=0°

12 o'clock
6 =90° y direction
< by = 90°
=
; x'
6 oclock Y
direction 0g =90°

(I)]} = QQe

Note 5: Color Shift JNCD

For JNCD measure, fix on white pattern, on the condition 8 = 0°, $= 0°, a color
coordinate (u’1, v’'1) can be obtained and another color coordinate (u’2, v’2) can be

obtained on 6.=30°.

Delta u’v’ = square root ((u’2-u’1)"2+(v'2-v’1)*2), and JNCD stands for “Just
Noticeable Color Difference”. For the (u’, v’) color space 1 JNCD = 0.004 Delta

u’v’, For example, color shift less than 2 JNCD means Delta u’v’ < 0.008.

Note 6: Flicker

Measurement equipment: CA-210 or similar equipment.

Measuring temperature: Ta =25 °C.

Test method: JEITA method.

Test pattern: Refer to below (Test pattern should be full-fill of display screen).

The point should be marked is, the background of Flicker test pattern — “gray” is

defined as middle gray scale. For example, RGB 24 bit “gray” is defined as below:

Frame frequency requirement before test: The display panel must be tuned to
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more than 60 Hz before measurement.

If the intensity level of the display changes as Figure below, it is considered that
AC component (b) overlaps on the DC component (a). With the contrast method,

the ratio of AC component to DC component is defined as the flicker amount.

AC component (b) is defined as Vmax- Vmin and DC component (a) as (Vmax +
Vmin)/2, and the flicker amount is calculated by the following formula:

Flicker amount = AC component / DC component = b/a

= (Vmax = Vmin) / [(Vmax + Vmin)/2] * 100%

L [y Iy

\_ [ L% 4 b:Vmaxvmin

Vmin Vihax a:(Vmax+min)2

500mV

£n

ms

Note 7: Crosstalk

Measurement equipment: CS2000 or similar equipment.

The background of crosstalk test pattern “gray” is defined as middle gray scale.

For example, RGB 24 bit “gray” is defined as below”

Test pattern follows the picture below, the background is middle gray and with two

black rectangle parts, each one is 1/9 of the AA size.

Calculate the crosstalk (V) and crosstalk (H) with the formula below:
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Ly —L Lys — L
Crosstalk (V) = max( L2 % 100, [ x 100)
LVZ LV4
Ly, — L Lys— L
Crosstalk (H) = max( S THEL 100, |22 100)
H2 Ly

® The final crosstalk value is the maximum one between Crosstalk (V) and
Crosstalk (H).

Pattern : 2/9 area is Black Box , (Background: 128gray)

v/

i Olv‘

o

Ol«

V/6-9omm

&)
Lia

Note 8: Polarization Direction Definition

® Viewing direction is normal user viewing direction which is vertical to the display

surface.
® The X axis is defined as parallel to Top and Bottom sidelines of the Active Area.
® PdF which is marked in blue arrow in the figure below is polarization degree.

® The polarization degree parameter is indicated in range of 0 deg. to 180 deg.
according to above definition.
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Top sideline of Active Area

Bottom sideline
of Active Area

Note 9: Definition of Response Time

The output signals of photo detector are measured when the input signals are
changed from “black” to “white” (voltage falling time) and from “white” to “black” (voltage
rising time), respectively. The response time is defined as the time interval between 10%

and 90% of the amplitudes, as shown in the figure below:

Black White Black
5 100%%
® P00 /f -‘\\
m L]
—
<
(D
o
= 10%a
-
8 =

T: Tt

® Response time of gray to gray
Measurement equipment: CS2000 or similar equipment.
Test method: 8 grays LO to L7 are defined, the gray level of which are 0, 36, 73,
109, 146, 182, 219, and 255. The output signals of photo detector are measured
when the input signals are changed from “Lx” to “Ly”, [X, y] = [0, 7]. The response
time is defined as the time interval between 10% and 90% of the amplitudes. The

result of the test can be noted as below:
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8 Reliability

8.1 Environmental Test

No ltem Conditions Note
High Temperature Storage . Base on FOG or
1 60°C /128 hours
5pcs Full-MDL
Low Temperature Storage . Base on FOG or
2 -40°C/128hours
5pcs Full-MDL
High Temperature Operation . Base on FOG or
3 70°C /128 hours
5pcs Full-MDL
High Temperature and Base on FOG or
4 Humidity Operation 60°C /90% RH 128 hours Full-MDL
5pcs
Low Temperature Operation . Base on FOG or
5 -20C /128 hours
5pcs Full-MDL
-40°C ~85°C 30min,
Thermal Shock Storage Base on FOG or
6 change time < 5min, 30
5pcs Full-MDL
cycles
+8 KV,150PF/330Q
. Air discharge 5 Points (1 Center / 4 Base on Full-MDL
5pcs Corners), Note 10
Each 2 times
+4 KV, 150PF/330Q
g Contact discharge 5 Points (1 Center / 4 Base on Full-MDL
5pcs Corners) Note 10
Each 2 times
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Note 10:Class C will be executed unless otherwise specified :

Class

Performance

A

All functions perform as designed during and after exposure to
interference

ESD Criterion | B

Temporary degradation or less of performance which is self-recoverable

Degradation or less of performance which requires operator intervention

C
or system reset to recover
D Degradation or less of function which is not recoverable
8.2 Mechanical
No (item Main spec Note
1 4PB >80MPa
2 Drop Test Note11 Package
Sinusoidal
3 Note12 Package
Vibration Test

Note 11 Drop Test

HE A RESEHAEENR 1 PIEEN M BSESE# TERERR
MNEBFEAHET 1A, 3FEN 6 MNHNEKERR  BE48, RAIEKRENRREE

2% 1.
EEM(Kg) |%ZESE RIIRER
(mm)

M <10 1000 BMERE

10sM <15 1000 WE., ANER
15sM < 20 800 BRE 1R

20sM <30 600

30=sM <40 500

40<M < 50 400

50<M < 100 300

&1 BHHEFARSHE

HRIRF | BSENR BEBRENRTE

1 1# £ REFEHW—NKA ; TREENE , &FH 2-3-5
2 1# 4% MR REBERAN =RE L PREN — &%
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3 2# 4% MR EEBRAN=REHAREZRN —F&
4 I# MESREHRAN=REZPREKN —F%E

5 1#HE BEANRAPERSZ NN -

6 2#ME BE1#HEENRM®E

7 S#HME BEAAREHPERFPEN -

8 4#TH E3#EEXNMNE

9 S5#ME BEAAREPEREAH -

10 6#ME Es#EEXNMNE

®2 BHRKREFARINFX
WHEREE : N FOHBE 1PCSHHE, SERATEMER Tray Z4

MEHRm , FE Tray BAIUEFTEMEE.
BEHE
1) PREATAZEEHART HIRR (RRKE<Sem ), ATFEHNER, TAFNEE LW
2) BENERPMBNTER., AT NENTITRENER, IRMBER, (WIRKE<3cm) , BFRIEFRANKIAN
KAHR,
3)Tray EFAUEFH, RMFFMRELFL R,

4) AR ETNENMEEH@VMINEERMESINEIERE | YIMEEREL RN 2EIEPIR T EENXER,
Note 12 Vibration Test

HPAEREK 3. R4 NWSHHTHARRE -

i 362 It 3 ) IR ESE (min) BEO

1 Z e 30 H3IMBIKAL %
XAEARER

2 Y HifE) 30 H4MBIRAL *
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KEARER

3 X i [a] 30 Hme6MEIEAL &

KAEARER

®3 MRS HE

BrmAERBENHRER , WERRERKLARERAE L, B Y H@M X #ENILBERS AWK FBE L.

SR (HZ ) PSD ( BWRiLFE , g2/Hz )
5 0.01

20 0.01

200 0.001

HHBRIEE ( Grms ) 0.781

x4 BENIRIMQRER

RIEERIZBHBEY IR ML 4 (PSD VS Hz ) A& THE :

g2Hz

ool -

o0o1 5

00001

WiXEATE : M, ZROWE 1PCS A, BRATNENEKR Tray ZX4MEFRM , P Tray A UER
RmEE,

SRR

1) FREATFAZ SR BRI (KIRKE<Sem ), AFEHNEFR. FAFIE LR
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8.3 Environmental protection

Item Main spec Note
BENRER SEWRG (BEYRERRED) 1S-110

9 Handling Precautions

9.1 When cleaning ITO pad, avoid using hard and abrasive material or corrosive solution

9.2 Keep module away from direct sunlight or fluorescent light, and keep it at room temperature
and humidity

9.3 Strong impact & pressure on module and packing is prohibited

9.4 Following normal power on/off sequence is necessary for preventing abnormal display or
permanent damage to display

9.5 Optimal contrast ratio under ideal voltage is AMOLED module’s characteristic, hence it is
recommended a voltage control function available.

9.6 Image sticking may occur if an image displays for an extended period of time

9.7 When interfered by system’s overall mechanical design, an abnormal display may occur

9.8 After considering emitting energy, you should plan your design to satisfy EMI standards.

9.9 Host side should place a surge-prevent circuit at power trace (ie: VCI, Vddi) to protect

AMOLED module.
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10 Outline Dimension Drawing
10.1 Module Outline
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