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Version |Revise Date Page Content
0.0 Aug. 23, 2013 First Draft
0.1 Aug. 28, 2013 Add EE setting
0.2 Oct. 16, 2013 Spec. modified.
15,16,18,
0.3 Nov. 6, 2013 o1 Change the Power on sequence and Power off sequence.
0.4 Nov. 28,2013 |18 ~ 21 |Change Initial code.
18 ~21 |Add VESA standard / Change power consumption & initial code/ Module
0.5 Dec. 13, 2013
29~30, |drawing
0.6 Jan. 08,2014 |6 Revised pin 27 MIPI DSI data3+, pin 28 MIPI DSI data3-
0.7 Apr, 02,2014 (21 Add description on Display Timing (\

N a (O
AN
DN

<~ LA
NN

AN
N

(™ (AN
N
W

N/

(.

(BZES

2

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR TRANSFORMED
TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.




M Version 0.6
Page: 3/30

Contents
W € 1= 4 T g TIR ST o T o= Y (o o 4
1. Physical SPECIfICAtIONS .......ei it e 4
2. Module BIOCK DISQIaM ... oo e e s e s e e e see e sme e e eene e 4
3. (D)) V=T g (O =] oo Q=T = Vo o PSS PPPRR 5
B. Electrical SpecCifiCatioNs.......ccccuiiiiiiiriiiissinsn s s s n e n e mm R e 6
1. Main FPC Pin assignment — AMOLED Panel Input/Output Signal Interface...........ccccoevevvnivriencnenane. 6
2. ADSOIULE MAXIMUIM FALINGS ..ottt e e e et e e et e e s s st e e e enbeeee s nnraeeesaneeeas 7
C. Electrical CharacteriStiCs ... s s s e s e s nne s 8
1. Typical Operating CONAITIONS .......oiiiiiiiee et e e s s e e e ee e nreee e s aneees 8
2. Display Current CONSUMPLION ....couuiieiiiiiie ettt et ee e sttt e e e sbb e e e s snsteee s eneeeeeeanreeeenans 8
3. Touch Panel Current CONSUMPLION ......coiiiiiiiiiiiiee ettt e e s sneee e e s e e ee e xThgeeeesenneeas 9
D. AC CharacterisStiCSs .......ccuiiimiminminiiiinsnse s sss e s saas s e s m s m s ansae s e saannsnna g e s 10
1 MIPI Interface CharacteristiCs ..........oooiiiiiiiiiiiiicc e e A e e 10
2 Display RESET Timing CharacteristiCs ........c.coeoerrierieicineeieeecee e S 0N 12
3. Touch Panel 12C Timing CharacteristiCs ..........ooccveereiiiieeniinireeeesieeee e fonedge b e N e e oo e N S\ 13
4 Touch Panel RESET Timing CharacteristiCs .........cccvevrereee e nee s fommmge e N de e bl dee e e e A b A 14
E. Recommended Operating SEqUENCE .......ceerrrernrnnbentetinnnnnyiirinabens et rnsesihe b e neshebeesbes b b e ssnnssannns 15
1. S e= LI D= Vo = 1o [T U 00 U S 0 AU A - O U S U 15
2. Display Power on / off SEqQUENCE ........covvvee e o TN A A e b T e 15
3. Touch Panel Power on Sequente .../ e e dh e e deesde e Sl b 17
F. Display and Touch Initial Code|........ccurrihubinnia e dibenmnaiedrs e e e sssesssmssss s ssssssssssssssn s ssnsassssanens 18
1. Display Timjhg-andulnitial code and ...\ ..o deh N e M 18
2. Touch Panel [IC adaress .. ..h eeee e e ettt e e e e e e s e e eeeeens 19
L RS T o1 o | {11 o o = e 22
H. Reliability, TeSt HEMS.....cccccubedhemiinisnninsr s s e s s s e s n e e e 27
1. = Lo ] T T e 28
J.  Outline Demension (TENAtIVE) ....ccccuiieiiiimiiimiiis s s s s s s s e e e n e nnmnnas 29
3

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR TRANSFORMED
TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



m Version 0.6
Page: 4/30
A. General Specification
1. Physical Specifications
Item Description Single LCM Remark
1 Screen Size (inch) 4.97”
2 Driving Method DC
3 Display Mode OLED
4 Display Resolution (dot) 720xRGBx1280
5 Active Area (mm) 61.92 (H)x110.08(V)
6 Pixel Configuration Real R.G.B
7 Display Color 16.7M
8 Driver IC RM69052 Rayc{n{m
9 Interface MIPI DSI
10 Touch IC S3402 Sy ap c
11 Outline Dimension (mm) 65.92 (H) x 118.64(V) x 1.00(T Wm
2. Module Block Diagram “%\

PaneI
I
Touch Panel FPC 3
S
>
Touch Panel g
Controller 3
(<]
X
A
Driver IC
LTPS Source driver LTPS
Power LOGIC Power
connector .
Capacitors for Main FPC
charge pump
and regulator Power IC for
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HOST Interface
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Driver IC Block Diagram
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B. Electrical Specifications

1. Main FPC Pin assignment — AMOLED Panel Input/Output Signal Interface
Recommended connector: FH26-39S-0.3SHW (Hirose)

# Pin_name /0 Description
1 GND Power | Ground
2 VBAT Power
3 VBAT Power
4 VBAT Power
5 VBAT Power
6 VBAT Power
7 GND Power | Ground
8 GND Power | Ground
9 GND Power | Ground
10 NC NC
11 TE
This signal will reset the device and must be\applied(to properly
12 RESX I D C o . .
initialize the chip. Signal is active low.
13 VDDI Power | Driver IC digital I/0O supply.
14 GND Power | Ground
15 D2P I MIPI DSI data2%
16 D2N I MIPI DSI data2-
17 GND Power | Ground
18 D1P I MIPI DSI datail+
19 D1N I MIPI DShdata-
20 GND Power | Ground
21 CKP I MIPLDSI clock+
22 CKN I MIPI'\DShclock-
23 GND Rower [\Grouhd
24 DOP 1/0 MIPI'DSI data0O+
25 DON /O MIPI DSI data0-
26 GND Power | Ground
27 D3P I MIPI DSI data3+
28 D3N I MIPI DSI data3-
29 GND Power | Ground
30 VCI Power | Driver IC analog supply
31 GND Power | Ground
32 TP_VCC Power | Touch panel analog supply (connect to touch FPC pin6)
33 TP_VDDI Power | Touch Panel I/O voltage supply (connect to touch FPC pin7)
34 TP_INT O Touch panel interrupt output (connect to touch FPC pin8)
35 TP_SDA I/O Touch panel 12C data (connect to touch FPC pin10)
36 TP_SCL I/0 Touch panel 12C clock (connect to touch FPC pin9)
37 TP_RESX O Touch panel reset (connect to touch FPC pin11)
38 TP_A4 I/O Touch panel reserved GPIO (connect to touch FPC pin12)
39 GND Power | Ground
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2.  Absolute maximum ratings

Item Symbol Min. Max. Unit Remark
Power IC Power supply VBAT - +4.5 V
Digital Power supply VDDI -0.3 +2.0 V
Analog Power supply VCI -0.3 +4.0 \"
Touch analog power supply TP_VCC -0.3 +4.0 \Y
Touch digital power supply TP_VDDI -0.3 +2.0 V

Note : If the module exceeds the absolute maximum ratings, it may be damaged permanently. Also, if the
module operates with the absolute maximum ratings for a long time, the reliability may drop.
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C. Electrical Characteristics
1. Typical Operating Conditions

Item Symbol Min. Typ. Max. Unit | Remark
Panel Power supply VBAT 2.9 3.7 4.5 \
Digital Power supply VDDI 1.65 1.8 1.95 \%
Analog Power supply VCI 2.7 3.1 3.6 \%
Touch analog power supply TP_VCC 2.7 3.1 3.6 \
Touch digital power supply TP_VDDI 1.65 1.8 1.95 \
H Level Viu 0.8*VDDI - VDDI Vv
Input Signal Voltage RESX
L Level Vi 0 - 0.2*VDDI Vv
H Level VoH 0.7*vDDI - VDDI Vv TE
Output Signal Voltage
L Level VoL 0 . 0.34vDDI \\V

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/inte-the ling closed to the\power pin.

2. Display Gurrent-Consumption

Mode Symbol Condition Min. Typ. Max. | Unit | Remark
BT - 470 580 mA | Noted
Normal Ived - 60 80 mA Note2
Vear = 3.7V o
) ote
Yoo VCl = 3.1V 1 10 mA
| ) <1 - mA Note3
Deep Standby OVDDIOVSS VDDI = 1.8V
Vol ) <1 - mA Note3
(DSTB=1)
oo ) <1 - uA Note3

Note 1: VBAT input 2.9V, Igar maximum current enhance to 740mA.
Note 2: Testing in white pattern. MIPI-DSI frame rate 60Hz viedo mode.
Note 3: Display off. RESX = high
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3.  Touch Panel Current Consumption

Mode Symbol Condition Typ. Unit | Remark
"0 e yDDI< 1.8V 13 mA
(Active — 1finger) e veo — =18 125 mA
I = TP_VCC=3.1V A
. 18.5 m
. . AL Touch controller configured
(Active — 10fingers) ltp voo 125 mA
= at 100 Hz report rate and
Normal Operation ITP’VDDl 30 ms doze interval (24RX X 0.4 mA
ITP_VCC 14TX) 0.35 mA
Sensor Sleep Ire_vooi ITP_vDDI not include VBUS ° uA
(Deep sleep) lrp_vec 8 HA
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D. AC Characteristics

1.  MIPI Interface Characteristics
HS Data Transmission Burst
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Symbol

Description

Min

Typ

Max

Unit

TCLK—POST

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  Tys.

TralL tO the beginning of Toik-TRALL -

60ns + 52*UlI

ns

Telk-TRAIL

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

transmission burst.

60

ns

THS—EXIT

Time that the transmitter drives LP-11

following a HS burst.

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 V) max -

Time for Dn to
reach Vigrw.

EN

38

ns

TCLK-PREPARE

Time that the transmitter drives the Clock
Lane LP-00 Line state immediately before
the HS-0 Line state starting the HS

transmission.

38

95

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

maode.

ul

TCLK-PREPARE

+ TolkzERD

Towk rrePare + time that thetransmitter drives

the HS:0 state prior to starting the Clock.

300

ns

TD—TERM<EN

Time for the Data Lane receiver to enable
the HS-ing termination, starting from the

time>point when Dn crosses Vi max -

Time for Dn to
reach VTERM-

EN

35 ns +4*Ul

THS-PREPARE

Time that the transmitter drives the Data
Lane LP-00 Line state immediately before
the HS-0 Line state starting the HS

transmission

40ns + 4*UI

85 ns + 6*UI

ns

THS-PREPARE

+ Ths-zero

Ths-prepare + time that the transmitter drives
the HS-0 state prior to transmitting the Sync

sequence.

145ns + 10*UI

ns

THS-TRAIL

Time that the transmitter drives the flipped
differential state after last payload data bit of

a HS transmission burst

60ns + 4*UI

ns

TLPX(M)

Transmitted length of any Low-Power state

50

150

ns

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR TRANSFORMED

11

TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.




m Version 0.6
Page: 12/30
period of MCU to display module
Tra-surew) Time that the display module waits after the | Tipxm) 2*Tpxm ns
LP-10 state before transmitting the Bridge
state (LP-00) during a Link Turnaround.
TirxD) Transmitted length of any Low-Power state 50 150 ns
period of display module to MCU
Tra-GeT(D) Time that the display module drives the 5T px(p) ns
Bridge state (LP-00) after accepting control
during a Link Turnaround.
Tra-com) Time that the display module drives the 4*T px(p) ns
Bridge state (LP-00) before releasing control
during a Link Turnaround.
Tra-sure(D) Time that the MPU waits after the LP-10 Tirx) 2 T px(D) ns
state before transmitting the Bridge state
(LP-00) during a Link Turnaround.
2. Display RESET Timing Characteristics
Reset input timing
Shorter than 15us _—
* Ly
RESX ~ 72 ke
Internal Status | [ Normal Operation >< Resetting ><: (De;23i|? Ifgol-rlmi?gset)
IOVCCx1.65 t0\3.6V) VCI=2.5\to 3.6V,”AGND=DGND=0V, Ta=-40 to 85T
Timing Parameters
Symbol Parameter R‘;'i?::d MIN | TYP | MAX Note Unit
tReSW *1) Reset low pulse width RESX 15 - - - us
s | mengemeseeten |
tResT *2) Reset complete time When reset applied
- - 120 during Sleep out ms
mode

Note 1. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset
according to the table below.

RESX Pulse

Action

Shorter than 5us

Reset Rejected

Longer than 15us

Reset

Between 5us and
15us

Reset starts

(It depends on voltage and temperature condition.)

Note 2. During the resetting period, the display will be blanked (The display is entering blanking

12
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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.

Note 3. During Reset Complete Time, data in OTP 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.

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

15ps

Reset is accepted

15us

j——

—'H'ﬂ Less than 20ns width positive spike will be rejected.

Note 5. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out
command cannot be sent for 120msec.

3.  Touch Panel 12C Timing Characteristics

12C timing
® RWe
slave addre: [¢— ACKP[¢&—— RMI Register addreP'ﬂ—ACK-' & ThuP
SDA A6 | As [ aa [ a3 ] a2 ar o] w A | b7 | ps|ps|[ps4|[D3[p2|[D1[D0] A
[¢ Thd;dat [& Tsu;sto
> Thd;sta Thigh Tlow > u;dat Testr Testr
SCL
Timing Parameters
Symbol Eaane Standard- Mode Host Fast-Mode Host Unit
Min. Max. Min. Max.
fSCL SCL clock frequency - 100 - 400 kHz
tCSTR \ |\Stretch\time - 25 - 25 us
Hold time, (repeated) START
tHD:STA"| cendition, After-this-period, 4.0 - 0.6 - us
the first clock pulse is
generated.
tLOW LOW period of the SCL clock 4.7 - 1.3 - us
HIGH period of the SCL
tHIGH clock 4.0 - 0.6 - us
{SU:STA Set-up time for a repeated 47 i 06 ) us
START condition
tHD;DAT | Data hold time 0 3.45 0 0.9 us
tHD;gAT Data out hold time - 0 - 0 us
tSU;DAT | Data set-up time 250 - 100 - ns
Rise time of both SDA and
tr SCL signals - 1000 20+0.1Cb 300 ns
y | Falltime of both SDA and : 3000 |20+0.1Cb| 300 ns
SCL signals
) Set-up time for STOP
tSU:STO condition 4.0 - 0.6 - us
13
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Bus free time between a
tBUF | STOP and START condition 47 ) 13 } us
Cb I(i)r‘;alepacmve load for each bus i 400 i 400 oF
Noise margin at the LOW
VnL level for each connected 0.1 VBUS 0.1 VBUS \
device (including hysteresis)
Noise margin at the HIGH
VnH level for each connected 0.2 VBUS - 0.2 VBUS - Vv
device (including hysteresis)
4. Touch Panel RESET Timing Characteristics
Reset input timing
TRESX N
TINT
Trose Tb—*ﬂtnm
-t 74—=|~ L %
P Trenoot .
Timing Parameters
Symbol Min. Max. Unit
Treset (TRESX pin) 100 - | s
Tblfstart - \\ (‘g ( (-\ \{}]S/
Tbl_active - \‘\i\ \\ ﬁ‘%\ D
Treboot - <\( f\ 1 (x \I’}\S

v
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E. Recommended Operating Sequence
1.  State Diagram

All Power off
All signal rails off

VDDI = 1.8V
VCI =3.1V
(RESX = low)

RESX = low

RESX = high (for more than 3ms)

DSTBON with DSTB=1
(4Fh,0x01)

DEEP
STANDBY

»

DCDC:
AVDD,VGH,VGL,VCL,AVEE,VREF off

SLPIN(10h)

SLPOUT(11h)
& wait 6 frame’
dcdc power on
sequence

Screen:

DCDC:
AVDD, VGH, VGL, VCL,AVEE,VREF.on
whole black

SLPIN(10h)

&wait2frame ~ DISPON(29h) DISPOFF(28h)
blanking-. & wait 2.frame & wait'2 frame
blanking planking

Screen:
- display input video frame packet

2.\\.\Display Power on / off Sequence

Power On Sequence:

el /

VDD /
VBAT /1T

Reset | Inttial  sleep display
setting  out on

IC setting (/- [l

: }=30ms
*hms = =hms = >bms

R
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Power Off Sequence:
VCI \
VDD \
VBAT AL
Reset -
ese d|50[l;|r]|cay S|ti9nep |
IC setting
O ms >0ms
Power On Sequence Power Off Sequence %
Sleep In command
(10h)
"
|y Comeron wosszams >

2.VCI(+3.1V) on ‘\ g}
Display Power Off

] 1. VCI(+3.1V) off
Wait 40ms ‘ 2. VDDI(+1.8V) off

'P

Active Display Reset
(Pull RESX up)

Ly

MIPI Signal Active

Wait 5ms

-+

Set Initial & TE Output
Initial code & (35h, 0x00)

'

Sleep Out command
(11h)

Wait 100ms

U

Display On command
(29h)

16
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3. Touch Panel Power on Sequence

TP_VDDI

TP_VCC A/LL
TSDA \_DCX
TSCL \N\

TINT
Tol_start N Tbl,acnvi

- Toowerupt .

Symbol Min. Max. Unit %
Tpowerup - 60 ms
Thi_start (DOOtIOAder start) - 46 ms
Thi_active (DOOtlOader active) - 11 i _ms_
% %%
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F. Display and Touch Initial code

Display Initial code

Item Par:gfter address| PO | P1 | P2 | P3 | P4 | P5 | P6 | P7T | P8 | P9 | P10
1 5 Fo [ 55 | aa [ 52 [ o8 [ o0

2 3 B0 | 00 | 10 [ 10

3 1 BA | 60

4 7 88 |7 [ ([ [ [
5 5 Fo [ 55 | aa [ 52 [ o8 [ o2

5 1 ca | o4

7 1 E1 00

8 1 2 | oa

9 1 E3 | 40

10 4 =7 [ o0 [ oo [ oo [ oo

11 8 D | 48 [ o0 | eo [ 13 [ 08 [ oo [ 91 [ o8
12 6 0 [ o0 [ 08 | 1c [ oo [ oo [ o

12 11 c3 [ 11 [ 24 [ 04 | oa {02 o2 [oo|1c] 10] Fol oo
14 5 Fo [ 55 | aa [ 52 [ o8 [ 03

15 1 =0 | 00

16 5 F1 00 [ o0 [ oo [ oo [ oo [ o1

17 1 F6 | 08

18 5 Fo [ 55 | aa [ 52 [ o8 [ o5

19 2 ca | oo [ 14

20 1 co | 04

o1 5 Fo [ 55 | aa [ 52 [ 08 [ o

o0 3 B0 | 06 | 08 [ 06

23 3 B1 14 | 14 [ 14

24 3 52 | 00 [ oo [ o0

25 3 B4 | 66 | 66 | 66

o6 3 B5 | 44 | 44 [ 44

27 3 B6 | 54 | 54 [ 54

08 3 57 | 24 [ 24 [ 24

29 3 B9 | 04 | 04 | 04

30 3 BA | 14 | 14 [ 14

3] 3 BE [ 22 [ 38 [ 78

32 1 35 00
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1. Touch Panel IIC address
Reading Manufacturer ID :
[IC address (7 bits) = 0x20

Although a host would not normally need to read the Manufacturer ID register provided by
the RMI4 interface, reading this register is a good first step in verifying that the host and

Touch Controller are communicating :

The Manufacturer ID register belongs to the group of Function $01 query registers. The
addresses of these registers vary between different Synaptics RMI4-over-12C Touch
Controllers.

The Manufacturer ID register always returns data $01. Figure A gives an example of the
resulting bus transaction, in the format typically used to describe 12C transactions. The
symbol meanings are listed in Table A. The shaded areas indicate bus activity by the Touch
Controller. In this example, assume the slave address of the device \is $20,with the
Manufacturer ID register at $E1.

7 bits 1 bit 8 bits 7 bits 1 bit 8 bits
“—> > “—> «——> > -

S Slave Wr | A Register | A | Sr Slave Rd | A Data N | P
Address 0 Address Address 1 $01
$20 $E1 $20

Figure A. Read Manufacturer ID.command

Tabel A.
Symbol Meahing

S 12C,bus Start condition. This is a falling edge on SDA while SCL is high.

Sr Repeated Start/condition. Same as S. Note that hosts that cannot generate Repeated
Startsmay use a Stop condition (P) followed by a another Start (S) instead.

P I2C Stop condition. This is a rising edge on SDA while SCL is high.

A I12C acknowledge (ACK). The data receiver pulls SDA low during a high pulse on SCL
driven by the transmitter.

N I12C not acknowledge (NACK). The data receiver lets SDA remain high during a high pulse
on SCL driven by the transmitter.

Wr ‘Write’ bit. This has a value of 0.

Rd ‘Read’ bit. This has a value of 1.

Using register :
A. Page Select

Addr | Name Bit7 |Bit6 |Bits |Bit4 |Bit3 |Bit2 |Bitt |Bito | Access
0x00FF | Page Select Page w
Description Set Page 0=0x00

19
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B. Communicating :
Address=0x0006 is used to read coordinate. It must continue to read 10 fingers data every
time

Page 0x00 Registers

Addr | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Access
F12_2D_DATAQ01(00) /00
Object Type and Object Type and Status RW
Status 0
F12_2D_DATAQ01(00)/01
X LSB RW
Object Data O
F12_2D_DATAQ01(00)/02
X MSB RW
Object Data O
F12_2D_DATAQ01(00)/03
Y LSB RW
0x0006 | Object Data O
F12_2D_DATA01(00) /04
Y\ MSB R W
Object Data O
F12_2D_DATA01(00) /05
, Z RW
Object Data O
F12_2D_DATAQ01(00) /06
Wx RW
Object Data O
F12_2D_DATA01 (00)\/\07
. Wy RW
Object Data~0

Object Type’/and Status (F12_2D_Data1(N)/0)

2 0x00 = No object

o 0x01 = Finger

o 0x02 = Stylus

o 0x03 = Palm

o 0x04 = Unclassified

o 0x05 = Reserved

o 0x06 = Gloved Finger

Description X and Y position data (MSB)

These registers report the most-significant bits of
the absolute X and Y position data.

X and Y position data (LSB)

This register contains the least-significant bits for
both the X and Y absolute position information.

Z

This field reports the amount of finger contact or

finger signal strength, which often serves as a

20
ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR TRANSFORMED
TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.




Version 0.6

Page: 21/30

rough estimate of finger pressure. When Z = 0, the
position cannot be measured and the X and Y
Position registers are left unchanged. By default Z
is taken as 0 whenever the device’s built-in
algorithms determine that no finger is present.

Wx, Wy

These fields report the estimated finger width as an
unsigned integer, where 0 represents an extremely
narrow finger and 15 represents an extremely wide
contact such as a palm laid flat on the sensor. The
ratio of Wx and Wy provides an estimate of the
finger contact aspect ratio.

Display Timing:
HSync

/ /—0 Back Porch /—OActive Area /—OFront Rorch
720 16

511
* J

= ]
S
(@]
g 2

I\ \_| DE |

3

<C

=

B

<

k o -

Q Active Area

/—o Front Porch
16 *
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3 Specifications

ltem Abbr. Min. Typ. Max. Unit Remark
Brightness 225 250 275 nits
Optical Characteristic
Wx 0.28 0.30 0.32 Note 3
LCM ( w/ Cover Lens)
Wy 0.29 0.31 0.33
Contrast ratio @25deg 10000 - - Note 5
Top 80° -- -- deg
Viewing angle Bottom 80° -- -- deg
Note 7
CR>1600 Left 80° - -- deg
Right 80° -- -- deg
Brightness Uniformity 250nits 70% - - Note 6
Optical Switching Time +25°B/W(Tr+Tf)/2 -- -- 1 ms Note 4
Red CIE1931 x 0.645 0.675 0,705 Red
Red CIE1931y 0.295 0.325 0.355 Red
Green CIE1931 x 0.186 0.236 0.286 Green
Color Note 8
Green CIE1931 y 0:661 0.711 0.761 Green
Blue CIET931 x 0.090 01380 0.170 Blue
Blue GIE1931 y 02025 0.065 0.105 Blue
NTSC CIEx,y 80 100 - %
0=30¢ CIE x -0.05 - 0.015
\ \ 06=30°CIEy -0.05 - 0.03
Angular White Color Shifting
8=60° CIE x -0.08 - 0.035
p=60°CIE y -0.07 - 0.04
Life time T95 25C° 100 - -- hrs Note 10
Flicker - - -30 db Note 9
Crosstalk 250nits Vertical - - 5.0 % Note 11
Gamma Y 2.0 2.2 2.4
22
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Note 1: Ambient temperature =25°C+2°C.

Note 2: To be measured in the dark room.

Note 3: The brightness measurement shall be done at the center of the display with a full white
image. The brightness shall meet the following spec, at 100% check.

50cm

1\:'

Note 4: Optical Switching Time:
The optical switching time measurements should*be performed ab driven BLACK and driven
WHITE at typ. brightness setting by the driving technigues specified~The luminance should
be measured with the emitting display andthe detectonat 6=0°and-@p=90°. The rise time tr is
the time between a 10%/0ptically respense of the display~and g*90% optically response of
the display. The fall time tf is the time between a 10%.optically response of the display and a
90% optically response to the display. The response time is defined as the average of the
rise time\and|the fall time.

ON
OFF OFF

1
. 100% 1 o 0% “90%
Brightness ° 90m‘ L oy

foo
tr tf
Rise time Fall time
23
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Note 5: Definition of contrast ratio:

Contrast ratio is calculated with the following formula:

Photo detector output when OLED is at “White”
Photo detector output when OLED is at “Black

Contrast ratio (CR)=

Note 6: Uniformity. Refer to figure as below

4/10W 4/10W
——><

b %
- o r
1 1 1
51 58 57T 1
=
Th2 S0 56T
Center of —
display -
=
S3 S4 S5
] ] ]
I [ I
Luminance Minimum walue from S0 to S8 100¢%
- - = x
uniformity Maximum value from S0 to S8 (%o}

Note s Definition of viewing angle :
The optical performarice is specified as the driver IC located at =270°

Nommal to Surface

t} =0

& =270 Bottom
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Note 8: The color chromaticity should be based on sample performance because new OLED

material should be verified later.

Note 9: Flicker
The flicker level is defined using Fast Fourier Transformation (FTT) as follows:

Flicker = 201log [ o Lerre(M)

g, + FS(Hz
fFFTC(O)

—

(dB)

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.

The gray leves of test pattern is 128.

Note 10: Time t0,95% [Luminance
Tomeasure the burn-in\effect,atest pattern with white background applied to the AMOLED
display at 30%\loading
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Note 11: Cross-talk

OLB
\
| B2 Bl '
1—(—+— <100%, 1 — —e-—JxltJO%,
a2 al c2 ¢l
]—[ : b A\ ﬁ
1 % )

1

w3 al) A i

31

Cross ~ Bla . ) J; {
= "—+“’—]x100%,1-[“’—+e—]x100%,

3 ¢l X
|83, el xlOO%,l—[g—3+g—l]xlIJO%

1 B

CrossTalle White =+

—

73

g CrossTalk = MAX {Crossf‘ alle  White, CrossTalk Bfack}
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G. Reliability Test Iltems
Category No. Test items Conditions Remark
. . o Ta: Ambient
1 High Temp. Operation Ta= 60C 168hrs temperature.
2 High Temp. Storage Ta=70C 168hrs Non-operation
3 Low Temp. Operation Ta=-20C 168hrs
Reliability 4 Low Temp. Storage Ta=-30C 168hrs Non-operation
(Environment) 5 High Temp./Humi. Operation | Ta= 40C. 95% RH 168hrs
6 Thermal Shock -30°C~70°C, Dwell for 30 min. 30 cycles. | Non-operation
Condition: 40,000 ft, room temperature,
48hrs. .
’ Low Pressure Storage Criterion: Normal performance after Non-operation
recovery time.
Half Sine, 400G, duration time 2 nis, One .
8 Shock Test shock for each surfaces,total 6/shocks Noncoperation
0.025G2/Hz, 10~500Hz
9 Random Vibration Test Nominal 3.5Grms in each axis;30 Non-operation
minutes each‘axis
0.5-ectave / minutes sweep'\rate
Ong(sweep, 1010.500HZ; all 8‘axes (X,\Y,
. . o Z) .
Reliability 10 |Sinusoidal Vibration Test Fixture\used:\Rasten\the-specimen to the Non-operation
(Mechanical) vibration\table
Rowekis\OF K
Connector'sider Bending FPC with 180°
both, clockwise and counterclockwise
11 FPC.Bending OLED side: Bending FPC with 180°both | Non-operation
clockwise and counterclockwise minimum
30 cycles for every side.
12 ';PC conpgetion insert/ Insert/Remove LCM FPC for 15 cycles.
emaove
IEC 61000-4-2 There i g dat { OLED
- ere is no degradation o
13 Air Discharge +8KV performance after this test. (LCM level)
Contact Discharge +4KV
ESD
IEC 61000-4-2 _ _
14 Air Discharge 15KV There is no OLED damage after this test.
(System level)
Contact Discharge +8KV
The resistance between FPC ground pin
Grounding 15 Metal frame grounding and metal frame should be less than 1

Ohm before/after all reliability test
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H. Packing

HFE R ~F:546mm x 406mm x 278mm
R R ~F:1150mmx840mmx132mm
1set for 20 tray (8pcs) +1 tray(2%) =160pcs module

Tray \_ Tray
Spacer—.
Panel N PP Board N

Spacer \‘ X anti-static bag

Tray N _-

(1tray 8 OLED, 2 spacer) ><>
>

EPE—~,
EFE \ “ < -

‘ - 5 layer x4 boxes
BFE~ SN I

LS 1| A =20 boxes

“_“.“ 5 ™ . A

PP Board Box—, ™" e
T
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