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A. General Specification

1.  Physical Specifications

NO Item unit Specification Remark
1 Screen Size inch 4.77 Diagonal
2 Display Resolution -- 1792(H) X 2240(V)

3 Outline Dimension mm 80.512 (H) x 103.240 (V)x1.159(T)

4 Active Area mm 75.712 (H) x 94.640 (V)

5 Pixel Pitch um 42.25

6 Color Configuration -- R, G,B

7 Color Depth -- 16.7M 8-bit x RGB
8 NTSC Ratio % 100 CIE 1931
9 Display Mode -- AMOLED

10 Interface -- MIPI DSI — Video Mode
11 Driver IC Raydium

4

ALL RIGHTS STRICTLY RESERVED.ANY PORTION'GF THIS PAPER SHALL NOTBE REPRODUCED,"COPIED, OR TRANSFORMED
TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.




2. Pin Assignment
L_Connector :

# Pin_name I/O/PIN Description # Pin_name I/O/P/IN Description
1 OVSS P OLED Power 2 L_D3P_B I MIPI DSI Lane
3 OVSS P OLED Power 4 L_D3N_B I MIPI DSI Lane
5 OVSS P OLED Power 6 GND G Ground
7 GND G Ground 8 L_D2P_B I MIPI DSI Lane
9 OvDD P OLED Power 10 L_D2N_B I MIPI DSI Lane
11 OvDD P OLED Power 12 GND G Ground
13 OvDD P OLED Power 14 L_CKP_B I MIPI DSI Lane
15 GND G Ground 16 L_CKN_B I MIPI DSI Lane
17 AVDD P IC Power 18 GND G Ground
19 IOVCC P IC Power 20 L_D1P_B | MIPI DSI Lane
21 VCI P IC Power 22 L_DIN_B I MIPI DSI Lane
23 L_MTP N Open 24 GND G Ground
25 GND G Ground 26 L_DOP_B /O  |MIPI DSI Lane
27 SWIRE @] PWR IC Setting Pin 28 L_DON_B I/O MIPI DSI Lane
29 GND G Ground 30 GND G Ground
31 AVDD_EN @] IAVDD Enable Pin 32 L_D3P_A I MIPI DSI Lane
33 GND G Ground 34 L_D3N_A | MIPI DSI Lane
35 L_TE @] TE Signal 36 GND G Ground
37 GND G Ground 38 L_D2P_A I MIPI DSI Lane
39 RESX | RESET Pin 40 L_D2N_A | MIPI DSI Lane
41 NC N Open 42 GND G Ground
43 L_ERR O  |MiPi Error Flag 44 L CKP_A | MIPI DSI Lane
45 GND G Ground 46 L_CKN_A I MIPI DSI Lane
47 OovDD P OLED Power 48 GND G Ground
49 OovDD P OLED Power 50 L_D1P_A | MIPI DSI Lane
51 OvDD P OLED Power 52 L_DIN_A I MIPI DSI Lane
53 GND G Ground 54 GND G Ground
55 OVSS P OLED Power 56 L_DOP_A I/O MIPI DSI Lane
57 OVSS P OLED Power 58 L_DON_A I/O MIPI DSI Lane
59 OVSS P OLED Power 60 GND G Ground
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R_Connector :

# Pin_name I/O/P/N Description # Pin_name I/O/P/N Description
1 OVSS P OLED Power 2 R_D3P_B I MIPI DSI Lane
3 OVSS P OLED Power 4 R_D3N_B I MIPI DSI Lane
5 OVSS P OLED Power 6 GND G Ground
7 GND G Ground 8 R_D2P_B I MIPI DSI Lane
9 OvDD P OLED Power 10 R_D2N_B I MIPI DSI Lane
11 OvDD P OLED Power 12 GND G Ground
13 OvDD P OLED Power 14 R_CKP_B I MIPI DSI Lane
15 GND G Ground 16 R_CKN_B I MIPI DSI Lane
17 AVDD P IC Power 18 GND G Ground
19 I0VCC P IC Power 20 R_D1P_B I MIPI DSI Lane
21 VCI P IC Power 22 R_DIN_B | MIPI DSI Lane
23 R_MTP N Open 24 GND G Ground
25 GND G Ground 26 R_DOP_B /O  |MIPI DSI Lane
27 NC N Open 28 R_DON_B I/O MIPI DSI Lane
29 GND G Ground 30 GND G Ground
31 NC N Open 32 R_D3P_A I MIPI DSI Lane
33 GND G Ground 34 R_D3N_A I MIPI DSI Lane
35 R TE 0] TE Signal 36 GND G Ground
37 GND G Ground 38 R_D2P_A I MIPI DSI Lane
39 NC N Open 40 R_D2N_A I MIPI DSI Lane
41 GND G Ground 42 GND G Ground
43 R_ERR @] MiPi Error Flag 44 R_CKP_A I MIPI DSI Lane
45 GND G Ground 46 R_CKN_A I MIPI DSI Lane
47 OvDD P OLED Power 48 GND G Ground
49 OovDD P OLED Power 50 R_D1P_A | MIPI DSI Lane
51 OvDD P OLED Power 52 R_DIN_A I MIPI DSI Lane
53 GND G Ground 54 GND G Ground
55 OVSS P OLED Power 56 R_DOP_A I/O MIPI DSI Lane
57 OVSS P OLED Power 58 R_DON_A I/O MIPI DSI Lane
59 (O)VSH] P OLED Power 60 GND G Ground
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B. DC Characteristics
1.  Typical Operating Conditions

Iltem Symbol Min. Typ. Max. Unit | Remark

OLED Power supply OovDD 4.57 4.6 4.63 \%
OLED Power supply OVSS -4.43 -4.4 -4.37 v
Driver IC Source power supply AVDD 6.04 6.1 6.16 \
Digital Power supply IOVCC 1.65 1.8 1.95 \%
Analog Power supply VCI 3.15 3.3 3.45 \%
Input Signal Voltage H Level Vi 18D 78D 78D M RESX

L Level Vi TBD TBD TBD \%

Note 1: The operation is guaranteed under the recommended operating conditions only. The
operation is not guaranteed if a quick voltage change occurs during the operation. To prevent
the noise, a bypass capacitor must be inserted into the line closed to the power pin.
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2. Display Current Consumption

Mode Symbol Condition Min. Typ. | Max. | Unit Remark
lAvDD 70 77 84 mA
v/CI 4 4.4 4.8 mA Note 1
Normal lhovce AVDD = 6.1V 171 190 209 mA
lovbD VCI = 3.3V 63 70 77 mA
Note 2
lovss IOVCC = 1.8V 63 70 77 mA
IAVDD OVDD = 4.6V TBD TBD | TBD uA
v/CI OVSS = -4.4V TBD TBD | TBD mA
Deep Standby . _
lhovce 25C TBD TBD | TBD uA Display Off
(DSTB=1)
lovbD TBD TBD | TBD uA
lovss TBD TBD | TBD uA
Note 1: Typ. e Max. | min. e

Note 2: 150 nits White.
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3. Recommend DC/DC Power IC Application Circuit

Power IC
Vendor Model
Tl TPS65651

Richtek TBD

Example of board layout
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C. AC Characteristics
1.  Display Video Timing
Please refer to H477ULNO01.2 Application Note.

2. Scan Direction
Please refer to H477ULNO1.2 Application Note.

3. MIPI Interface Characteristics
Interface Connection
There are 2 options for the number of total MIPI data lanes depending on the total input data bandwidth.

The left and right figures are used to represent the one-port and two-port system, respectively.

RESX - . RESX H H
S »  Display Driver B Display Driver
- [ | ssipop A - [ | Hssipopa
HSSI_DO_N_A HSSI_DO_N_A
< DO_At/- » < DO_A+/- »
HSSI_D1.P A HSSI_DL P A
D1_At/- » HSSIDLNA D1_A+/- > HSSI_DI_N_A
o o
CLK_A#H- » | Q| HSSICIKPA CLK_A#/- » | Q| HssiciKPA
D2 At | ; HSSI_CLK_N_A D2 Ab- - ; HSSI_CLK_N_A
HSSI_ D2 P A HSSI_D2 P A
D3 A+/- HSSI_D2_N_A | D3AH- HSSI_D2_N_A
HSSI_D3_P_A HSSI_D3 P A
M P U L HSSI_ D3 N_A M P U HSSI_D3_N_A
|| HssipopB HSSI_D0_P_B
HSSI_DO_N_B HSSI_DO_N_B
HSSI_D1 P_B < DO B+/- HSSI_D1 P B
HSSI_DIN_B ~ D1 B4/ HSSI_DL_N_B
4/
o
HSSI_CLK P B Q | HssI_CLK_P_B
HSSI_CLK_N_B CLK_B+/- I’_°| HSSI_CLK_N_B
@
HSSI D2 P B D2 BH- HSSI_D2.P B
R HSSLD2_N_B D3 B+ HSSI_D2_N_B
. HSSI D3 P_B HSSI_D3 P_B
VSSAM or floating HSSI_D3 N_B HSSI_D3_N_B
T A 4 4 T 2 4 2
DSWAP_A[2:0], DSWAP_B[2:0] DSWAP_A[2:0], DSWAP_B[2:0]
PSWAP_A, PSWAP B —— PSWAP_A, PSWAP_B
PNSLV ————— PNSLV
IMPORTAB ———— IM_PORT_AB

Receiver Characteristics
High-Speed Receiver

The differential input high and low threshold voltages of the HS receiver are denoted by Viotwand Vior,
respectively. Vichs and Vinns are the single-ended, input low and input high voltages, respectively. Vemrxoc is the
differential input common-mode voltage. The HS receiver shall be able to detect differential signals at its DP
and DN input signal pins when both signal voltages, Vorand Von, are within the common-mode voltage range
and if the voltage difference of Vor and Von exceeds either Vioth or Viore. The High-Speed receiver shall receive
High-Speed data correctly while rejecting common-mode interference AVemrxnr) and AVeMrx(LF).

During operation of the HS receiver, termination impedance Ziis required between the DP and DN pins
of the HS receiver. Zio shall be disabled when the module is not in the HS receive mode.

Ccmis the common-mode AC termination, which ensures a proper termination of the receiver at higher
frequencies. For higher data rates, Ccmis needed at the termination centre tap in order to meet the common-

mode reflection requirements.
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HS-RX
Input Range HS-RX
Common Mode
Input Range
- VeMRXDCMIN
GND
e L __ Vs

High Speed Receiver

HS Receiver Specifications

Parameter | Description Min Nom Max Units | Note
VeMRxDC Common-mode voltage for HS receiver 70 330 mV 1,2
VipTH Differential input high threshold 70 mV

ViptL Differential input low threshold -70 mV

ViHhs Single-ended input high voltage 460 mV 1
ViLns Single-ended input low voltage -40 mV 1
Zp Differential input impedance 80 100 125 Q

Cewm Common-mode termination 60 pF 3

Notes:

1. Excluding possible additional RF interference of 100mV peak sine wave beyond 450MHz.

2. Values in this table include a ground difference of 50mV between the transmitter and the receiver, the static common-mode
level tolerance and variations below 450MHz

3. For higher bit rates a 14pF capacitor will be needed to meet the common-mode return loss specification.

4. Voltage difference compared to the DC average common-mode potential.

11
ALL RIGHTS STRICTLY RESERVED.ANY PORTION'GF THIS PAPER SHALL NOTBE REPRODUCED,"COPIED, OR TRANSFORMED
TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



Low-Power Receiver

The Low-Power receiver is an un-terminated, single-ended receiver circuit. The LP receiver is used to
detect the Low-Power state on each pin. The input low-level voltage, Vi, is the voltage at which the receiver is
required to detect a low state in the input signal. A lower input voltage, ViL-uLes, may be used when the receiver
is in the Ultra-Low Power State. Vi is larger than the maximum single-ended Line voltage during HS
transmission. Therefore, a LP receiver shall detect low during HS signaling. The input high-level voltage, Vi, is
the voltage at which the receiver is required to detect a high state in the input signal. In order to reduce noise
sensitivity on the received signal, an LP receiver shall incorporate a hysteresis, defined as Vhvsr.

The LP receiver shall reject any input signal smaller than espike. Signal pulses wider than Twmin-rx shall

propagate through the LP receiver.

Output

Low-Power Receiver Specifications

Parameter Description Min Nom Max Units | Note
Vi Logic 1 input voltage 880 mV

Vi Logic 0 input voltage, not in ULP State 550 mV

V\L.uLps Logic 0 input voltage, ULP State 300 mV

VhysT Input hysteresis 25 mV

€spIKE Input pulse rejection 300 V*ps

TMIN-RX Minimum pulse width response 20 ns

Transmitter Characteristics

The Low-Power transmitter shall be a slew-rate controlled push-pull driver. It is used for driving the Lines
in all Low-Power operating modes It is therefore important that the static power consumption of a LP transmitter

be as low as possible. The slew-rate of signal transitions is bounded in order to keep EMI low.

Low-Power Transceiver Specifications

Parameter Description Min Nom Max Units | Note
VoH Thevenin output high level 11 1.2 1.3 \%
VoL Thevenin output low level -50 50 mV
ZoLp Output impedance of LP transmitter 110 Q

Line Contention Detection

The Low-Power receiver and a separate Contention Detector (LP-CD) shall be used in a bi-directional
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Data Lane to monitor the line voltage on each Low-Power signal. This is required to detect line contention. The
LP-CD shall be used to detect an LP low fault when the LP transmitter is driving low and the pin voltage is
greater than V\ycp. An LP low fault shall not be detected when the pin voltage is less than V, cp. The LP-CD

threshold voltages are shown along with the normal signaling voltages in the following figure.

VOHMAX = = = = e m m m m m m p m m m m m m  — ——— —— ————————— Fm—————- Vormax
LP-TX
Input High I
VOHMIN = = = = === === === -- LP-RX Input High
------------ = = = == Vi~ (F880mV)
LP-CD Input High
LP-RX
Threshold Region
------------ X==== ViLmax (:550mV)
Vincomin (Z450MV) _ _ o o e S
LP-CD
Threshold Region LP-RX Input Low
Viceomax (200mv) L ___ $——.
VoLMAX == = === === m — — | '—F"CLD
nput Low
GND—Tirrom GND
VOLMIN == = = e e e e e e e
Contention Detector (LP-CD) DC Specifications
Parameter Description Min Nom Max Units | Note
ViHeo Logic 1 contention threshold 450 mV
ViLco Logic 0 contention threshold 200 mV
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Forward High-Speed Transmissions

Data to Clock Timing Definitions

Tewke = Ul Ulinst(1) + Ul Ulinst(2)

2

1
1
it {
L 1Data Bit Time=1U1 ! 1Data Bt Time=1Ul !
v Ulinst(1) 0 Ulnst(?) ':
CLKp ! H !
1 H 1
I \ I
i ! i
CLKn H ! |
. ! !
]
! Teroe ! Thoo !
1 ) 1
1 | 1
T T T
1 1 1
1/\i | |
Data '
\/1 1 1
1 1
i |
I 05Ul +Tskew 1
1

Data-Clock Timing Specifications:

Parameter Symbol Min Typ Max Units Notes
Ul instantaneous UlinsT 1 12.5 ns 1,2
Data-to-Clock Skew Tskew -0.15 0.15 UlinsT 3
Data-to-Clock Setup Time
, . Tsetup 0.15 Ulnst 4
(Receiver side)
Clock-to-Data Hold Time
. . ThoLp 0.15 Ulnst 4
(Receiver side)]
Notes:
1 This value corresponds to a minimum 80 Mbps data rate.

2. The minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst.
3. Total silicon and package delay budget of 0.3*Ul s,
4. Total setup and hold window for receiver of 0.3*Ulnst

HS Data Transmission Burst

HS clock transmission
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Turnaround Procedure

Timing Parameters

Symbol Description Min Typ Max Unit

TeLk-PosT Time that the transmitter continues to send ns
HS clock after the last associated Data Lane
has transitioned to LP Mode. Interval is 60ns + 52*UI
defined as the period from the end of Tys.

1ralL {0 the beginning of Tc k.tralL -

TCLK-TRAIL Time that the transmitter drives the HS-0 ns
state after the last payload clock bit of a HS 60

transmission burst.

TusexiT Time that the transmitter drives LP-11 300 ns
following a HS burst.
T CLK-TERM-EN Time for the Clock Lane receiver to enable ns
- 38

the HS line termination, starting from the

time point when Dn crosses V) yax -

Tcwk-prepare | Time that the transmitter drives the Clock ns

Lane LP-00 Line state immediately before 38 95

the HS-0 Line state starting the HS

transmission.
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TcLk-PRE Time that the HS clock shall be driven by the ul
transmitter prior to any associated Data
Lane beginning the transition from LP to HS

mode.

Tewkprepare | Tewk-prepare + time that the transmitter drives ns

300
+ Tcik-zERO the HS-0 state prior to starting the Clock.

To. ) Time for the Data Lane r iver to enabl
D-TERM-EN e for the Data Lane receiver to enable 35ns +

the HS line termination, starting from the 4+l

time point when Dn crosses V) uax -

THS-PREPARE Time that the transmitter drives the Data ns
- i i i 85ns

Lane LP-00 Line state immediately before 40 ns + 4*Ul .

the HS-0 Line state starting the HS +6*Ul

transmission

i . .
Tus-prepare | Ths.prepare + time that the transmitter drives 145 ns + ns

+ Ths-zErRO the HS-0 state prior to transmitting the Sync 10*UI

sequence.

Ths-TRAIL Time that the transmitter drives the flipped ns
differential state after last payload data bit of | 60 ns + 4*Ul

a HS transmission burst

Tiexm) Transmitted length of any Low-Power state ns

50 150
period of MCU to display module

Tra-SURE(M) Time that the display module waits after the 2T Loy ns

LP-10 state before transmitting the Bridge Tiexm
state (LP-00) during a Link Turnaround.

Tiex(D) Transmitted length of any Low-Power state ns

50 150
period of display module to MCU

T1A-GET(D) Time that the display module drives the 55T Lo ns

Bridge state (LP-00) after accepting control -
D
during a Link Turnaround.

Tra-coD) Time that the display module drives the 4T Lo ns

Bridge state (LP-00) before releasing control
()
during a Link Turnaround.

Tra-SURE(D) Time that the MPU waits after the LP-10 24T Loy ns

state before transmitting the Bridge state Tipx(p)
(LP-00) during a Link Turnaround.

D)
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4, Display RESET Timing Characteristics

The Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according
to the table below. 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 H/W reset. Spike Rejection also applies
during a valid reset pulse as shown below.

During reset complete time (tREST), data in MTP will be latched to internal register during this period.
This loading is done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge
of RESX. It is necessary to wait 5msec after releasing RESX before sending commands. Also, the rising edge

of RESX to Sleep Out command should be longer than120msec.

Invalid reset if low
pulse width < 15us

{RESW
e N 1 W
{REST N
I

|4
Internal Status Normal Operation >< DDI Reset >‘< Initial Condition

Reset timing @VDDI=1.65V to 3.6V, Ta=-40 to 85°C

Symbol | Parameter MIN | TYP | MAX | Unit | Note

1. Shorter than 5us, Reset rejected

2. Longer than 15ps, IC reset

treSW Reset low pulse width 15 - - us
3. Between 5us and 15ps, It depends
on voltage and temperature condition.
- - 5 ms When reset applied at sleep-in mode
tresT Reset complete time
- - 120 | ms When reset applied at sleep-out mode
17,
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5.  Recommended Operating Sequence
State Diagram: Please refer to H477ULNO1.2 Application

Power Structure
Please refer to H477ULNO1.2 Application Note

Power on sequence

Note

IC State Unknown Reset IC Reload IC Initialization Power Start-up Sequence  — Display On
T
I 1 1 1 11 1
vODI j' TR 1 1 1 11 1
—4- 103 wDDI ! ! ! I !
I 1 1 1 11 1
IT - 1 1 1 11 1
Vel I._j.: 0% VLT : 1-4 : . L :
| 105 vC L ol | 1 1
I [ 1 1 11 1
112 T3 i T — T
RESX (h— 1 1 11 1
1 1 nitial 14 v - I*lN !
ILp-111 | atting SLPAUT DISRON | 4 1
MIPI/F I T \ T 1+ | Image Write
(Right DIC) :///: : I 19 i (IR R R
o El [Pt I Frag—
ILp-111 | lsetting 15LROUT L= 1
MIPIfF 7//| 1 1 |ﬂ DI#F‘E!N | Image Write
(Left DIC) I [ 1
: Lo MU ol I|IIII|I|II|II|III.IIIIIIIIIIIIIIIIIIIIIIIIIIII
| | 1 11 1
1
AVDD_EN | | | 1 11 : |
1 1 1 P 1
1 1 1 P 1
1 1 1 . 1
1 1 1 11 T12 ]
AVDD I I 1 / (I :‘—'I
1 1 [ P 1
1 1 1 [ i
SWIRE I | [ (I 'H “I “I 1
1 1 1 [ | " 1
| 1 1 11 : ' 1
1 1 1 11
ovbD 1 1 1 11 1/ 1
t " ; —t m13 !
1 1 1 11 i
ovss | | 1 (I ! !
1 1 1 11 1 1
1 T [ T 1 1
1 1 1 11 1 Y
1 1 1 11 1 1
Value ]
Symbol - Unit | Remark
Min. Typ. Max
T1 2 - - ms
T2 1 - - ms MIPI set LP-11
T3 1 - - ms Driver IC reset
T4 32 - - ms Reload IC setting
T6 1 - - ms
T7 96 - - ms Power start-up
T8 - - ms
T9 0 - 1 ms
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T10 0 - 1 ms

T11 - 10 clk Unit is MIPI's byte clock
Display-on blankin

T12 2 - - VS p Y I
region

T13 32 40 48 ms Discharge time

Note : DIC stands for “Driver IC.” Right DIC is the “slave DIC,” and left DIC is the “master DIC.”

Power off sequence

IC State Display On Blanking Sleep-in Reset Unknown
1 | | |
! ! ! !
VDD i i | so%v?nk
: : : 1o%vénJl-
I I I o
1 ( ( [
1 ( ( [
| T T L= S
Vel i i | [
| | | 100% WL e 1
i i i —
i I I o
! i ' L
H 1
RESX : i |l
1 | I |
! Ta | s | T16 i1
Kl
MIPI IIF : | I : : 1
(Right DIC) 1] piseorF m FPIN ! [
T18 T19
MIPI lIF ;! [
(Left DIC) lloseore 1]} stem
Value )
Symbol . Unit | Remark
Min Typ. Max
T14 20 - - ms
T15 10 - - ms
T16 2 - - ms
T17 2 - - ms
T18 0 - 1 ms
T19 0 - 1 ms

Note : DIC stands for “Driver IC.” Right DIC is the “slave DIC,” and left DIC is the “master DIC.”

Please follow AUO’s main FPC design suggestion.

Timing settings of Green are controlled by display driver IC. (The settings couldn’t be adjusted.)

Timing settings of Red are controlled by DC/DC power IC. (The settings couldn’t be adjusted.)
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Initial Setting:

Item Parameter Quantity Address PO

Reference H477ULNO1.2 Application Note

Sleep Out:
Item Parameter Quantity Address PO
Reference H477ULNO1.2 Application Note
Display On:
Iltem Parameter Quantity Address PO
Reference H477ULNO1.2 Application Note
Sleep In
Iltem Parameter Quantity Address PO
Reference H477ULNO1.2 Application Note
Display Off:

Item Parameter Quantity Address PO
Reference H477ULNOL.2 Application Note
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D. Optical Specification

All optical specifications are measured under typical condition. (Note 1)

Item Abbr. Min. Typ. Max. Unit Remark
Brightness Y @ 6=0° 120 150 nits
Contrast ratio @ 6=0° 10000 - - -
Top 88 -- -- Deg.
Note 2
Viewing angle Bottom 88 -- -- Deg.
(CR>10) Left 88 -- -- Deg.
Right 88 -- -- Deg.
X 0.640 0.670 0.700 --
Red
y 0.300 0.330 0.360 --
X 0.186 0.236 0.286 -
Green
Chromaticity y 0.661 0.711 0.761 --
Note 3
(CIE1931) - X 0.090 0.130 0.170 -
ue
y 0.025 0.065 0.105 -
) X 0.293 0.313 0.333 -
White
y 0.309 0.329 0.349 -

Brightness Uniformity 9 points 75 -- -- % Note 4
Color Uniformity 9 points +/- 0.03 Full White (L255)
NTSC 95 100 % CIE1931
Flicker -- - -30 dB Note 5

Crosstalk -- -- 4.0 % Note 6
Life Time 95% @ 25°C 100 hrs Note 7
25°C
X5 1st sample
) Tr: 10% to 80%; o o
Response Time 0.8 ms Fp=will “eE R NI
Tf: 90% to 10%; o
&4 Spec.
Tr+Tf
Gamma 2.0 2.2 24
Persistence 11 ms Duty10% @ 90Hz
21
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Note 1: Typical Condition

Optical characteristics should be measured at the center area of the display with Konica
Minolta CA-310 and at the ambient temperature = 25°C+2°Cand in the dark room.

Note 2: Viewing Angle & Contrast Ratio
The optical performance is specified as the driver IC located at g =270".

Contrast ratio is calculated with the following formula:

Photo detector output when OLED is at “White” pattern

Contrast ratio (CR) =
Photo detector output when OLED is at “Black” pattern

Note 3: Chromaticity
Chromaticity of R, G, B pattern are measured at Gray Level “255”.
Chromaticity of White pattern are measured at Gray Level “255”.
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Note 4: Uniformity minimum luminance of 9 points
Uniformity under White (L255) pattern =

maximum luminance of 9 points

Note 5: Flicker
Suggested Instruments: Konica Minolta CA-310
Measuring Point: Center point of 128" gray
The flicker level is defined using Fast Fourier Transformation (FTT) as follows:

where fFFTC(n) is the nth FFT coefficient, and fFFTC(0) is the Oth FFT coefficient
which is DC component. FS (Hz) is the flicker sensitivity as a function of frequency.
The flicker level shall be measured with the test pattern in below.

Test Pattern: L128 Gray
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Note 6: Crosstalk

Crosstalk shall be calculated by the luminance of B1~B4 and G1~G4 in the patterns shown
below.

Box Pattern: L128 gray level background with a L255 White window in the central area.
Gray Pattern: L128 gray level background only.

113 Width

-

113 Height

Box Pattern Gray Pattern
Crosstalk
. {|Bl—c514 B2-G2| [B3-G3| |B4—G4|}
= Maximum : , , , x100%
Gl G2 G3

Note 7: Life Time

OLED life time is defined by the Minimum Duration Time that the luminance is decayed to
a specific ratio (ex. 95%) of initial state.
Test Pattern under duration period: L255 White

ALL RIGHTS STRICTLY RNQE%DL&D PgmlﬁxfﬁlsQKféWWWALEMQE@PO'DMEDC&MIED, OR TRANSFORMED

TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



E. Reliability Test Items

In the standard condition, there should not be any display function NG issue occurred during
the reliability test and the performance is confirmed after panel is left at room temperature.
All the cosmetic specifications are judged only before the reliability stress.

No. Test items Conditions Remark
1 High Temperature Storage T=80TC 100Hrs
2 Low Temperature Storage T=-40C 100Hrs
3 High Temperature Operation T=70C 100Hrs Note 1
4 Low Temperature Operation T=-20C 100Hrs
5 High Temperature & Humidity Operation T=60C. 90% RH 100Hrs
6 Thermal Shock -30°C ~80C, 30 cycle, 1Hrs/cycle | Non-operation

. Contact =+ 4 kV, Class B
7 Electrostatic Discharge ) Note 2
Air =+ 8 kV, Class B

Non operation @ 1.5G +X,Y,Z axis
8 Vibration (With Carton) condition, 30minutes each axis

Frequecy 10~500Hz Random

Height: 76cm (ISTA standard)

9 Dro ith Carton
P W ) 1 corner, 3 edges, 6 surfaces

25°C, burning 12hrs, release 10min

10 Image Sticking
CR<1% ;JND <2.6

Note 1 : T=Ambient Temperature

Note 2: All test techniques follow IEC 61000-4-2 standard.

Test Condition Note

Pattern
Procedure . . . .
Contact Discharge : 330Q, 150pF, 1sec, 5 point, 10 times/point
&
S Air Discharge : 330Q), 150pF, 1sec, 5 point, 10 times/point
et-up
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Bk L

Criter Class B — Some performance degradation allowed.
riteria
No data lost. Self-recoverable hardware failure.

oth 1. Air Discharge: Gun to Panel Distance>1cm
ers
2. No MiPi D-PHY command, keep default register settings.
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F.
1.

Precautions
Do not twist or bend the module and prevent the unsuitable external force for display module during

assembly.

2. Adopt measures for good heat radiation. Be sure to use the module within the specified temperature.

3. Avoid dust or oil mist during assembly.

4. Follow the correct power sequence while operating. Do not apply the invalid signal, otherwise, it will cause

improper shut down and damage the module.

5. Less EMI: it will be more safety and less noise.

6. Please operate module in suitable temperature. The response time & brightness will drift by different

temperature.
Avoid to display the fixed pattern (exclude the white pattern) in a long period; otherwise, it will cause image
sticking.

8. Be sure to turn off the power when connecting or disconnecting the circuit.

9. Display surface never likes dirt or stains.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

A dewdrop may lead to destruction. Please wipe off any moisture before using module.

Sudden temperature changes cause condensation, and it will cause polarizer damaged.

High temperature and humidity may degrade performance. Please do not expose the module to the direct
sunlight and so on.

Acetic acid or chlorine compounds are not friends with TFT display module.

Static electricity will damage the module; please do not touch the module without any grounded device.

Do not disassemble and reassemble the module by self.

Be careful do not touch the rear side directly.

No strong vibration or shock. It will cause module broken.

Storage the modules in suitable environment with regular packing.

Be careful of injury from a broken display module.

Please avoid the pressure adding to the surface (front or rear side) of modules, because it will cause the

display non-uniformity or other function issue.
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G.Packing Information

Packing Form

ALL RIGHTS STRICTLY R&/QE\QEDL&ID Pgml(ﬁ»fglsQXf:WWI—WALEMQE%'D&XED%IED, OR TRANSFORMED

TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



H. Outline Dimension

Module Outline
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