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SONY Ver.1.2

1.7cm (0.68inch) Active Matrix Color OLED Microdisplay

ECX343EN

1 Overview / Applications
ECX343EN is a 1.7cm (0.68inch) diagonal 1920 (RGB) x 1200 active matrix color OLED Microdisplay panel module
using based on a single crystal silicon transistor.
The module integrates a panel driver circuit, it is compact, lightweight, and high definition.

Potential applications: Head-mounted displays, View finders, Small monitors, AR/VR Glass, etc.

2 Features

Small size heigh definition : 0.68inch, WUXGA display dots 1920 (RGB) x 1200 = 6.91 million dots
Maximum luminance : 5,000cd/m”*2 (panel unique maximum luminance)

Power consumption : 500mW @ 2000cd/m*2

Contrast : more than 100,000:1 @ 500 to 5000cd/m”2

Color gamut : SRGB 108 % (area ratio)

Display bit depth : R 8bit G 8bit B 8bit

Response speed : 0.01ms or less

Frame rate : 60 to 120Hz
Compact and light : Panel outline 13x20.5x1.5 (mm), Mass 0.9(g)
Orbit : Total number of dots : 1952 (RGB)x1232 = 7.21 million dots

Input interface  : RGB 24bit/YCbCr 24bit, 16bit LVDS input interface

Built-in sequence : One frame start-up sequence is available

Copyright 2021 Sony Semiconductor Solutions Corporation
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3 Functions

+ Dual line progressive drive
Simultaneous 2 vertical lines scan with the same data can compatible higher frame rate and reasonable
power consumption.

+ Up/down and right/left Inversion
Up/down and right/left inverse display of the panel can be set by the registers.

+ Luminance setting

Peak luminance setting can be changed. (Peak luminance: Luminance at maximum gray level)
+ Direct duty setting

The ratio of the light-emitting period in one vertical scan period can be set.

+ Luminance changing speed
When you use the luminance setting, it is possible to change the speed to reach the set luminance.
+ OLED illumination mode selection
Support for both rolling and global illumination mode, selectable.
+ Orbit function
Scanning area shift for relaxing burn-in phenomena.
+ Power saving function
To be able to halt some circuits for power save purpose.
+ SPI access
Support serial communication of normal / burst transfer.
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5 System Block Diagram

21 o H Driver vss vDD2
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Timing Pulse 8 e
6 Absolute Maximum Ratings
ltem Symbol Min. Maximum Ratings Unit
1.8V power supply VDD1 -0.3 2.0 \%
1.8V power supply VDD1IF -0.3 2.0 \%
3.3V power supply VDD2 -0.3 4.0 \%
-6.6V power supply VSS2 -8.5 0.3 \Y
VDD2 - VSS2 0 12.5 \Y
-6.6V power supply VCATH -8.5 0.3 \%
Logic input voltage * Vi -0.3 VDD1+0.3 \%
IF input voltage ** VilF -0.3 VDD1IF+0.3 \Y
Storage temperature Tpnl -30 80 °C

*Pin # 12-14,17
**Pin # 20-31,35-46
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7 Electrical characteristics

7.1 Operating Conditions

Item Symbol Min. Typ. Max. Unit
1.8V power supply VDD1 1.62 1.8 1.98 \Y,
1.8V power supply VDD1IF 1.62 1.8 1.98 \%
3.3V power supply VDD2 3.0 3.3 3.6 \%
-6.6V power supply VSS2 -6.9 -6.6 -6.3 \%
-6.6V power supply VCATH -6.9 -6.6 -6.3 \%
Panel temperature range Tpnl -20 40 70 °C

7.2 Current Consumption

. 60Hz Drive 120Hz Drive
Condition Stand-by WUXGA WUXGA .
Item Symbol - 3 - - - Unit
. Luminance Typical Typical Typical Maximum
Drive
cd/m”2 value value value value.
(Drive)
VDD1 IVDD1 xggir;?\gv 0.1 13 23 25 mA
vDD1IF | IVDD1IF | \ppo=3 3y 0 35 41 46 mA
VDD2 IVSS VSS=GND
—VSS VSS2=-6.6V 0 14 17 26 mA
vDD2 IVSS2 VCATH=-6.6V
—\VSS2 » 0 0.2 0.2 0.3 mA
all white
(EL) clock frequency
=75MHz 0 0 0 0 0 mA
VDD2— Tpnl =40°C
VCATH IVCATH | LvDs 3500 60 60 70 mA
5000 86 86 100 mA
Current pass
VDD2
IVSS —— VDDL/VDDI1IF
IVSS2/IVCATH IVDD1/IVDD1IF
\i \i GND
A4 VSS2/VCATH
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7.3 SPI, LVDS
7.3.1 SPI
DC Characteristics
Item Symbol Conditions Min. Typ. Max. Unit
High-level input voltage | VIH 0.7xvVDD1 VDD1 Vv
Low-level input voltage | VIL 0 0.3xvVDD1 Vv
High-level input voltage | Vt+ Schmitt input 0.7xvVDD1 VDD1 Vv
Low-level input voltage | Vt- Schmitt input 0 0.3xvDD1 \%
Vi+ - Vit- Vhys Schmitt input 0.5 \Y
ta%zt'fg:t‘;ge;’e' VOH | 10=-1.0mA VDDA - 0.4 v
tﬁ?;zt":c‘)’:’t:‘;‘ée' VOL | 10=+1.0mA 0.4 v
AC Characteristics
Item Symbol Conditions Min. Typ. Max. Unit
XSCK frequency f_XSCK 10 MHz
XSCK High time t XSCKH 10 ns
XSCK Low time t XSCKL 10 ns
XCS setup time st XCS 25 ns
XCS hold time hd_XCS 25 ns
Sl setup time st_SI 25 ns
Sl hold time hd_SI 25 ns
SO output delay 1 dly_SO1 30 ns
SO output delay 2 dly_S0O2 25 ns
SO output delay 3 dly_SO3 21 ns
V sync reflected time Ref_V 10 *clock
*clock = Input clock
suxcs ha_xcg|_ret.v
XVD s0%
XCs i 50%
1_xscK LXSCKH | LxSCKL
XSCK \ R o
. i—
dy_so? dy_so1 dy_sot dy_sot dy_so3
o ] 0/k AR A
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7.3.2 LVDS
DC Characteristics
Item Symbol Conditions Min. Typ. Max. Unit
Power supply voltage VDD1IF 1.62 1.8 1.98 \Y
Differential voltage range VID RL=100Q 100 300 mV
Differential voltage deviation AVID RL=100Q 10 10 %
(Between lanes)
Input voltage range Vi RL=100Q 650 1500 mV
Common voltage deviation AVIC RL=100Q 100 100 mv
(Between lanes)
VDDL1IF
- VID Max. (Never exceeding range of V)
VIMax.4——..—..—..—.. —— 1500mV
: 300mV
- V_
L e $100mV
VI Min. o Negative- === = 650mV
VSS
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AC Characteristics
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Item Symbol Conditions Min. Typ. Max. Unit

Clock Pulse Period Tc 54MH to 75MHz 13.333 18.519 ns
0, 0,
Clock Data Rise/Fall Time tR, tF 20% to 80% 600 ps
At Panel Input

Clock Data Rise/Fall Time
Deviation (Between Lanes) AR, AF 100 ps
Clock Skew TSKEW 1000 ps
Delay of serial bit data
(n:0 t0 6) Tn (n/7)Tc-0.265 (n/7)Tc+0.265 | ns

LVCLK
_

iy T
pata  \\/ 3 3 3 3 3
(LVO to LV4) 3 ; : : 3
T1 ; ‘ ‘ ‘ ‘
2
T3
T4
T5
T6
Tc
Atr. At = 100ps
iy
"Ny XY
80% N oo
2006 ercsienr BN -
= <
t.tr = 600ps
LVCLKOA
50%
LVCLKOB
TSKEW
LVCLK1A — —
I 50%
LVCLK1B — —
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8 Circuit Example

8.1 Pin description

8.1.1 Pin Assignment

Front View

Rear View

(Fllzig giode) Symbol I/0 Type \Slzlstfjme Description EqUiV?T;Circun
1 VCCP_I Power Input 3.3V Reference Voltage No.10
2 VCCP_O Power output 3.3V Reference Voltage No.12
3 VCCP_I Power Input 3.3V Reference Voltage No.10
4 VDD2 Power Input 3.3V VDD2 Power Supply No.10
5 VSS GND 3.3V | Ground No.11
6 VCATH Power Input -6.6V | EL Cathode Power Supply No.9
7 VSS GND 3.3V Ground No.11
8 VSS2 Power Input -6.6V | VSS2 Power Supply No.8
9 TEST Input 1.8V Test Pin (Connect to Ground) No.7
10 VDD1 Power Input 1.8V | VDD1 Power Supply
11 TEST Input 1.8V Test Pin (Connect to Ground) No.4
12 XCS Input 1.8V SPI Access Chip Select No.1
13 XSCK Input 1.8V SPI Access Clock No.1
14 Sl Input 1.8V SPI Access Data Input No.1
15 SO Output 1.8V SPI Access Data Output No.2
16 TEST Output 1.8V | Test Pin (Open) No.3
17 XCLR Input 1.8V | System Reset Signal No.1
18 VSSIF GND 1.8V Interface Ground *1
19 VDD1IF Power Input 1.8V Interface VDD1Power Supply
20 LVCLKOA Input 1.8V | LVDS clock (Positive *2) No.5
21 LVCLKOB Input 1.8V | LVDS clock (Negative *2) No.5
22 LVOA Input 1.8V Data signal (Positive *2) No.5
23 LVvVOB Input 1.8V Data signal (Negative *2) No.5
24 LV1A Input 1.8V Data signal (Positive *2) No.5
25 LV1B Input 1.8V Data signal (Negative *2) No.5
26 LV2A Input 1.8V Data signal (Positive *2) No.5
27 LvV2B Input 1.8V Data signal (Negative *2) No.5
28 LV3A Input 1.8V Data signal (Positive *2) No.5

10
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(Fliig gi%e) Symbol I/0 Type \Slzlstta:;me Description EqUiva;IthCirCUit

29 LV3B Input 1.8V Data signal (Negative *2) No.5
30 LV4A Input 1.8V Data signal (Positive *2) No.5
31 Lv4B Input 1.8V Data signal (Negative *2) No.5
32 VDD1IF Power Input 1.8V Interface VDD1 Power Supply No.5
33 VSSIF GND 1.8V Interface Ground *1 No.5
34 VDD1IF Power Input 1.8V Interface VDD1Power Supply No.5
35 LV5A Input 1.8V Data signal (Positive *2) No.5
36 LV5B Input 1.8V Data signal (Negative *2) No.5
37 LV6A Input 1.8V Data signal (Positive *2) No.5
38 LV6B Input 1.8V Data signal (Negative *2) No.5
39 LV7A Input 1.8V Data signal (Positive *2) No.5
40 LV7B Input 1.8V Data signal (Negative *2) No.5
41 LV8A Input 1.8V Data signal (Positive *2) No.5
42 Lv8B Input 1.8V Data signal (Negative *2) No.5
43 LVOA Input 1.8V Data signal (Positive *2) No.5
44 LVoB Input 1.8V Data signal (Negative *2) No.5
45 LVCLK1A Input 1.8V LVDS clock (Positive *2) No.5
46 LVCLK1B Input 1.8V LVDS clock (Negative *2) No.5
47 VDD1IF Power Input 1.8V Interface VDD1 Power Supply
48 VSSIF GND 1.8V Interface Ground*1
49 VSS2 Power Input -6.6V | VSS2 Power Supply No.8
50 VCCP_I Power Input 3.3V Reference Voltage No.10
51 VCATH Power Input -6.6V | EL Cathode Power Supply No.9
52 VSS GND 3.3V Ground No.11
53 VDD2 Power Input 3.3V VDD2 Power Supply No.10
54 VCCP_I Power Input 3.3V Panel Power Supply No.6
55 VREF1 Power output 3.3V Reference Voltage No.6
56 VREF2 Power output 3.3V Reference Voltage No.6
57 VREF3 Power output 3.3V Reference Voltage No.6
58 VREF4 Power output 3.3V Reference Voltage No.6
59 TEST Output 3.3V Test Pin (Open) No.12
60 VSS GND 1.8V Ground
61 VDD1 Power Input 1.8V VDD1 Power Supply

*1 : Independent grounding for VSSIF from other grounding is recommened as much as possible.

*2 : Please refer “13.1 Swapping function” with regarding to Positive/Negative (Pin No. 20 to 31, 35 to 46)

11
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8.1.2 Equivalent Circuits

No.l  Schmitt Pin VDD1 No2  Schmitt Pin vDD1
15.50
12.XCS
13.X5CK X< W/—{%
1451
17.XCLR
VvDD1 No.4 Schmitt Pin VDD1 —
No.3
16.TEST 1LTEST
' >~
D¢ i NN~ ¢ i 2>
No.5 VDDI1IF No.6 VDD2
20.LVCLKOA  35.LV5A
21.LVCLKOB  36.LV5B A A A <
22.LVOA s7.ven X ::z;g:;l X
23.LV0B 38.LV6B 56.VREF2
24.LV1A 39.LV7A 57.VREF3
25.LV1B 40.LV7B 58 VREF4
26.LV2A 41.LV8A T .
27.Lv28 42.1v88
28.LV3A 43.LV9A
29.Lv3B 44.LV9B
30.LV4A 45.LVCLK1A
31.Lv4B 46.LVCLK1B
No.8 VDD2 VCCP_|
No.7 o
9.TEST 8.VSS2
: X< . 49.VSS2 X
VCCP_|
No.9 No.10 & i
6.VCATH 1.VCCP_I RC-
51.VCATH X 3.veep_| MOS
4.VDD2
50.VCCP_I 74_F
53.vDD2
VDD2 No.12 o
No.11
RC- 2.VCCP_O o
59.TEST
5.VSS MOS
7.VSS T
52.VSS X

12
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8.2 Peripheral Circuit Example

TUF/10V

VCCP_| 4 TH_E 2.20F0V
VCCP_O + - 2.2UFH0V
VCeP_| s 1wFrov
VDD2
ES
VCATH -+
Ve R T 1uFi28V

Please connect the capacitance directly to each power VSS2

Supply . If effective capacitance is not enough it can TEST
affect display picture quality. 10]vDD1
11|TEST

3)Connection between 1pin,2pin,3pin and 50pin 12|XCS
13|XSCK

Please design connection between them as short as 1als|
possible. 15150
16| TEST open
4)Please connect un-used pin based on selected 17|XCLR > |
interface specification to ground pin of input interface 18|VSSIF > T 0.AuFov

circuit. 19|VDD1IF »-
Q} 0.1uF/10V

1)Capacitance specification
X5R or B

hd
T 0.1uFMov

T

2)Capacitance for power supply

©|N|o|o| W[N]

©
T

|

T

o.1uF10vHH-e

q N
e 1uFRsY H|
z
0

20|LVCLKOA
5)VSSIF 21|LVCLKOB
22|LVOA
23|LV0B
24|LV1A
25|LV1B
26|LV2A
27|Lv2B

Please allocate independent GND pattern for VSSIF.

Power supply pin 28|LV3A
29(LV3B

[ ]
<1 signal pin 30|LV4A

31]Lv4B
Differential 32|VDD1IF
impedance 100 Q 33|VSSIF >
34|VDD1IF
{I GND of display module 35|LVEA

~ 36|LV5B
37|LVBA
—|>  GNDof I/F circuit 38|LV6B
39/LV7A
40|LV7B
41]Lv8A
42[LveB
43|LVOA
44|LvVoB
45[LVCLK1A
46[LVCLK1B

47 VDD1IF

48|VSSIF >

49|VSSs2

50|VCCP_I {Hs 1uFrov

51|VCATH

52|Vss N

53]VDD2 ]
54|VCCP_| 1uF/10V
55|VREF1 1uFAOV
56|VREF2 1uFHOV
57|VREF3 1uFMOV
58|VREF4 1uF/10V
59|TEST open
60|VSS S

61/VDD1

|

H

0.1uF/10V «}
0.1uF/10vq_H_.

B B

0.1uF/10\/4_H
|
Bl
Sl
Bl
3
N
N
3
!
3

2.2uF/10V
2.2uF/10V
0.1uF/10V

8.3 Design Reference

13
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Video Signal Video Signal Converter LVDS
(HDMI, DP etc.) (Bridge IC)
SPI

Controller R

(CPU) High(1.8V) / Low(0V) =

1.8V >

vy

M-OLED Power sequence control

LVGLKOA/B
LVOA/B ~ LV9A/B
LVCLK1A/B

XCs
XSCK

SO
XCLR

VDD1

VDD1IF

VDD2

VSS2
VCATH

14
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Register Map

The registers that need to be set to display are as follows. (Some of them are the same as the default settings.)

I:IPlease change according to your settings

Do not change fromthe default values

P mogressive Duakline progressive Du?:tlwilﬁ_lr:gor:ss:tive
Addr. | DATA7 | DATAG | DATAS | DATA4 | DATA3 | DATA2 | DATA1 | DATAQ | el |'Z22%% | S0FE | S | 902 | 25008 | 120Hs | 1200z | 1800 | 2200 1200z 1200z 12002
00 Ps2 P51 Pso | oo | oo [ o0 [ oo | oo [ o0 | oo | oo [ oo | 00 | oo | oo | oo
01 00 | 00 [ o0 [o0 [ 00 | oo [ o0 [ 0o [ 0o [ o0 [ oo |00 | 00
102 DE_SEL | DwWN RGT DE_DLY[1:0] c | ac | ac | ac | ac [ac | sc |ec |ac | sc | ac | ac | ac
103 | RGB_YCB | VB DEC | ves v woswe | vepp [ews =2~ pa [ Do | D9 | 58 | D9 [ D9 | Do | 58 | Do | pa | pe | 56 | pe
104 PN_POLIT0] PINSWP[T:0] PRTSWP FSWI0] o5 | 05 [ 04 [ 03 [ 05 | o5 [ 04 [03 | 0s [ 05 [0s [0z | 05
105 ORBIT_H[5:0] 00 | 00 [ o0 [o0 [ 00 | oo [ o0 [ 0o [ 0o [ o0 [ oo [0 | 00
106 ORBIT_V5:0] 00 | 00 [ o0 [ o0 [ 00 | oo {00 [ 0o | oo [ o0 oo [ oo | o0
07 | [wmmimics | 40 | 20 | 20 [ 20 [ 20 | 20 [ 20 [ 20 | 20 [ 20 [ 20 [ 20 | 20
108 00 | 00 [ o0 [ o0 [ 00 | oo |00 | oo oo o000 o0/ oo
109 00 | 00 [ o0 [o0 [ 0o | oo [0 [ 0o | 0o [ oo oo [0 | 00
BoA 00 | 00 [ o0 [ o0 [ 00 | oo [ o0 [ 0o | oo [ o0 [ oo |00 | 00
108 00 | 00 [ o0 [ o0 [ 00 | oo [ o0 [ 0o |00 [ o0 [ oo |00 | 00
mac 00 | 00 [ o0 [o0 [ 00 | oo [ o0 [oo | oo [ oo [ oo |00 | 00
1D 10 | 10 [ 10 [0 [0 [ 1o [0 [0 100010
0x0E 44 44 44 44 44 44 44 44 44 44 44 44 44
0F C_SLOPE[20] 00 | 00 [ o0 [ o0 {00 [ oo [ o0 [ 00 |00 |00 o000 o0
ax10 00 | oF [ oF [ oF | oF [ oF [ oF [ oF | oF | oF | oF | oF | oF
ot 04 | 04 04 [0s [ 04 | 04 [ 04 [0¢ |04 [ 04 [ 0s [ 04 | 0s
e ReaquesT Lviel | oo [ o1 [ o1 [ o1 o1 o1 [or o1 [o1 o1 [ o1 [o1 [
013 RE QUE ST_LVT7:0] oF | se | s [se [se | s [ s [se [ s [ o [ [ | =
[ oee [vormope| oesw | [0 21 [ [ 2t [t [ [ [t [ Jen [ &1 [ e e
i3 | | 40 | 40 | 40 [ 40 | 40 | 20 [ 20 [ 20 | 20 [ 20 |20 | 20 | 20
ks 28w [ |||l n[n]n
DS D9 | D9 | pe [ D9 | po |69 | e | 60 [ 69 | 6 | 6a [ 6a | 6a
Di6 | | 02 [0z [ o2 [ o2 [ o2 o1 [0t [o1 [0t [or [0 [o1 | o
bt 7|71 [ 7 [ 7 [ 71| 39 [ 39 [39 |3 [ 30 [as [ 38 | 20
[Coxs | | 18 18 [ 18 [ 18 [ 13 [ o8 [ 0s [ 08 [ 08 [ 08 [ 05 [ 08 [ 08
0B 2le[z]lz]z][u][u][a][u]n]n]n]n
mxeC 72 |72 |72 [ 72 [ 72 | aa [ aa [3a [ 3a [ aa[3a[3a |3
4D 7 |71 [ 71 [ 71 [ 71| 38 [ 39 [39 | 3s [ 38 [ 38 [ 38 | 20
DeE 04 | 04 [ 04 [0s [ 04 [ 02 [ 02 [02 |02 02 02020
DF 70 [ [ m |7 |m |3 |3 |3 |3 |33 |33 |3
a0 18 |18 | 18 | 18 [ 18 | 08 [ o8 [ 08 |08 [ 08 [ 08 |08 | 08
s ERERENEEN E R R R R R R R R
mE2 73 | 73 | 73 | 73 | 73 | 38 | 38 [ |38 |38 | 3 | 3m | 38
0E3 72 |72 |72 [ 72 [ 72 | aa [ aa [3a [ 3a [ aa[3a[3a |3
e4 04 | 04 [ 04 [0s [ 04 [ 02 [ 02 [02 |02 02 02020
s 70 [ [ m |7 |m |3 |3 |3 |3 |33 |33 |3
056 18 | 18 | 18 [ 18 [ 18 | o8 [ os [ 08 |08 [ 08 [ 08 [ 08 | 08
[[osa | |9 Jwlw]w]w[w][w]w][w[w]w]we
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Dual-line progressive

Progressive Dual-line progressive with Lline offset

.. [120Hz | 60Hz | 60Hz | 90Hz | 240Hz | 120Hz | 120Hz | 180Hz [ 240Hz | 120Hz | 120Hz | 180Hz
Addr. | DATA? ‘ DATA6 ‘ DATAS ‘ DATA4 ’ DATA3 ‘ DATA2 ‘ DATAL ‘ DATAQ | Intial | 12002 | 50riz | 60z | 907tz | 2400k | 120nz | 1200z | 1600z | 240tz | 1208z | 1208 | 190n%
061 w | [u [ [w[w[u|ulw|w|n|nu]|w
062 06 | 06 [ 03 [ 03 [ 05 [ 06 [ 03 | 03 | 05 | 06 | 03 | 03 | o5
063 [ [ [ | | ot [ o1 [ oo [ o0 | o1 | or [ 00|00 01|01 o000 | o1
0164 p7 [ b7 [ Ep [Ep [ 61 [ D7 | ep | ep | 61 | o7 [ED [ED [ @1
065 o8 | 0B | 06 | 06 | 08 | 0B [ 06 [ 06 [ 08 | 0B [ 06 [ 06 | o8
066 [ | [ 10 [ 20 [ 0o [ o0 | 10 [ 20 [ 0o [ o0 [ 10 [ 10 [ 00 [ 00| 10
067 2a [ 2a | 17 [ 17 | 20 [ 2a [ 17 |17 [(20 [ 2a [ 17 [ 17 [ 20
068 EF | eF [ Fo [ Fo [ 73 [ EF | Fo | Fo | 73 | EF [ Fo [ Fo [ 73
069 [ | | 10 [ 20 [ 0o [ o0 | 10 [ 20 [ 0o [ o0 [ 10 [ 20 [ 00 [ 00 | 10
0x6A o | o | 00 | 09 | o8 | oE [ 09 [ 0o [ o8 [ 0E [ 00 [ 0o | 0B
0x6B cB | cB | Ev [ E7 [ 58 [cB | Er | E7 [ 58 | cB | E7 | E7 | 58
0x6C | | | 11 | 211 | oo | oo [ 11 | 12 [ o0 | oo [ 11 | 12 [ 00 | 00 | 11
0x6D DA | DA | EE | EE | 64 | DA | EE | EE [ 64 | DA | EE | EE | &4
Ox6E E7 | E7 | Fr5 [ F5s | 60 | E7 | Fs | Fs [ 6D | E7 | F5 | F5 | 6D
Ox6F I 10 | 10 [10 [10[10]10] 1010120 ] 120|120 [10] 10
0x70 32 | 32 [19 [19 [ 26 [ 32 [ 10 | 10 | 26 | 32 | 10 | 19 | 26
0x71 22 |22 (1 [1[1a] 22| |m [1a|22|u|u]in
0x72 o8 | 0B | 06 | 06 | o8 | oB [ 06 [ 06 [ 08 | 0B | 06 | 06 | o8
0x73 2c [ 2c [ 16 [ 16 | 21 [ 2c [ 16 [ 16 [ 21 [2c [16 [ 16 [ 21
0x75 1c [ 1c Joe Joe [ 15 [1c [ oe [ oe [ 15 [ 1c [oe [oE [ 15
0x76 04 | 00 [ oo [ 0o [ 0o [ 0o ] 0o |00 |00 | 00 | o0 | 00| oo
ox77 Fravevo | 05 | oo [ oo [ oo [ 0o [ o0 |00 |00 | 00 | o0 [ 00 [ oo | oo
0x78 06 | 00 [ oo [ 0o [ 0o [ 00 ] oo | 00| 00| 0o | 0o | 00| oo
0x79 07 | 00 [ oo [ 0o [ 00 | 00 ] 00 |00 |00 | 0o |00 |00 | 0o
ox7A | | | \ 08 | 00 | 0o | oo | oo | 0o | 0o | 0o | 0o | oo | oo | oo | oo
078 09 [ 00 [ oo [ 00 [ 00 [ 00 | o0 | 00 [ 00 | 00 | 00 [ o0 oo
ox7C [ [ [ [ | 10 [ 00 [ 0o [ 00 | 0o [ o0 [ 0o [ o0 [ 00 [ o0 | 0o [ o0 | 0o
0x7D 11 | 0o [ oo [ 0o [ 0o [ 00 ] 00| 00| 00| 0o | 00 00 oo
080 [ [ [ [ [ Ro_ON | 00 [ o0 | 0o [ oo [ oo [ o0 [ 0o [ oo [ 0o o0 ] oo] oo oo
081 RD_ADDR[7:0] 00 [ 00 [ o0 [ 00 [ 00 [ o0 |00 |00 [ 00 | 00 [ 00 [ o0 oo
082 00 | 00 [ oo [ 0o [ 0o [ 00 ] 00| 00|00 0o oo 00 oo
083 00 | 03 [03 [ 03 |03 | 03] 03| 03| 03] 03| 03| 03] 03
084 64 | 84 | 84 |84 [ 84 [ 84 | 84 | 84 | 84 | 84 | 84 | 84 | 84
085 | [ | e |||l uwluwluw]lwluwlw]lwu]lw]lu
0x89 | | \ 04 [ 04 [ 04 [ 04 o4 o2 o02]o02]02]02]02]02]o2
0:6A B2 |2 |2 |2 |2 |nn|nn|n|n|n[a[na][n
088 o7 a7 caen] DUTYCYCLE[6:0] Es | DA [ pa [ DA [ DA | DA | DA | DA | DA | DA [ DA [ DA [ DA
[ oee | [ 10 [ 00 [ oo [ oo [ oo [ oo oo ] oo oo oo oo 0o] o0
= | | | [ | 00 [ o8 [ 08 [ o8 [ 08 [ 08 [ 08 [ o8 [ 08 [ 08 [ 08 [ 08 | o8
0F2 I I I I | o1 [ o1 | o1 | o1 | 01| o0 | 00| 00| 00| oo |00 00| 00
0F3 38 | 38 | 38 |38 |3 | oc|oc|oc|oec|ec|oec|oec]|oec
04 I | | I I 4 | 40 | 40 | 40 | 40 | 20 | 20 [ 20 | 20 [ 20 | 20 | 20 | 20
0xF5 e | e | e | e |E1 |70 | 70| 70| 70| 7]|7]|70]|7
0xF6 | | | 2|l |e|2|2|a|lala|lala|a|a|a
07 | 7| 7| 7| 71|38 |38 |3 |38 |38 |3 |3 |3
0xF8 e | ex | e | e |Ex |70 |70 | 70| 70| 70]|70]|70]|70
0xF9 | | I 42 |42 |42 |42 |42 |2a|2a|a|ala|a|al|a
OxFA 7|7 | 7| 7| 7|3 |38 |38 |38 |38 |3 |3 |38
0xFB 7€ | E1 | E1 | EL [EL |70 | 70 | 70 | 70 | 70 | 70 | 70 | 70
oFC I I | 70|70 |70 |7 |7 |7 |7 |7/ 7|77 7] 70
0FD 18 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00
OXFE FF | FF | FF | FF | PP | PR | FF | FE | FE | FE | FF | FF | FF
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10 Video Signal Transfer Format

S5Lanesx2
120Hz, 90Hz progressive

SLanesx1
60Hz progressive

4lLanesx2
60Hz progressive

16bit YCbCr[4:2:2]

LVCLKOAB

BES
e R

ool oolo
LV1AB 88888
SlEfeENe

- [T
-
i
s

LV9A/B

o :X:X:

16bit YCbCr[4:2:2]
LVCLKOAB

LVOA/B

LV1A/B

olllo| ol allio
2 o'o o e
o o o 1O O
BN
égéonéé
o'\o
=z
=e

LV3A/B

e éé@é@
LVSA/B GND Connection
LV6A/B GND Connection
LV7AB GND Connection
LV8AB GND Connection
LVOAB GND Connection

LVCLKIAB GND Connection

24bit RGB

o :X:X:

LVCLK1AB

= B

16bit YCbCr[4:2:2]

e :X:X:

LVCLK1AB

16bit YChCr[4:2:2]

LVCLKOAB

=

LVOA/B

(oA ]
[L10xo]
[Eloxo]
[Eloxs]
[oxo]
[Eloxo]
[Eloxo]

LV1A/B

LV2A/B

LV3A/B

ol )30 JELS
CLENl s JEER
OF el sH_J[zlox]
(o (o)
[Tol oA BT (Tslor ]
[mouo JIEL:SH [TvloA ]
[oloxo JIELS0 [ielox ]

LV4A/B

(@A
[olir]
Csira]
[ia]
[elra]
ez
[Eirr]

LVSA/B GND Connection

LV6A/B GND Connection

LV7A/B GND Connection

LVBA/B GND Connection

LVOA/B GND Connection

LVCLK1AB  GND Connection

24bit YCbCr[4:4:4]

LVCLKOAB

:

LVOA/B

[(Gzior]

AL

LV1A/B

€080

[zlogd
Ciaox]
Ciotox]
[isloA]
Civior]
[iero4]

AERE
LV2A/B © o o o
=ENeE
0\ 0
o' o
e aggéééé
e

LV4A/B GND Connection

LV5A/B GND Connection

LV6A/B

LV7A/B

LV8A/B

LVoA/B

LVCLK1AB

| SEE| EiEs R
LB s JEEERTeo]
DAl s (A ] [Eres]
Cimira ] RN Ciolta B ]
[l G 5 [ tA ) (o]
[[@ra o] [ELEEN [TTA] [Elras]
[orva o] RN (el tA ] [ o]

16bit YCbCr[4:2:2]

e :X:X:

e H
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Setting the registers appropriately for the video signal transfer format based on table in below.
®Register Settings
Address DATA Register Function / Setting
YCbCr format selection
[0] FORMAT_SEL_DATA 0: 4:4:4 (24bit)
1: 4:2:2 (16bit)
Selection of YCbCr (YPbPr) input pattern
1] YCB_P 0: Cb and Pb first (Default)
1: Cr and Pr first
Selection of LVDS data mapping
[2] LVDS_MAP 0: Based on JEITA (Default)
1: Based on VESA
YCbCr Input offset selection
0x03 [4] YCB_OFSET 0: Complement on 2 (-128 to 127) (Default)
1: Positive value(0 to 255)
4:2:2 CbCr input interpolation selection
[5] YCB_CMPLE 0: Linear interpolation
1: Preliminary interpolation (Default)
Selection of YCbCr / YPbPr conversion
[6] YCB_DEC 0: YCbCr (BT. 601)
1: YPbPr (BT. 709) (Default)
Selection of RGB / YCbCr (YPbPr) format
[7] RGB_YCB 0: RGB
1: YCbCr and YPbPr
Selection of Interface input mode
000: Reserved (Don't use this mode)
001: Reserved (Don’t use this mode)
010: Reserved (Don’t use this mode)
0x04 [2:0] IFSW 011: 4lanes X 2
100: 5lanes X 1
101: 5lanes X 2
110: Reserved (Don'’t use this mode)
111: Reserved (Don't use this mode)

18
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@ Register setting and transfer data format in case for YCB_DEC=0. (In case of YCB_DEC=1, Cb should be Pb and Cr
shoud be Pr.)

RGB | YCB FORMAT LVDS 5Lanes X1 5Lanes X2 4Lanes X2

_SEL_ S S :
YCB | P | oo | _MmAP (IFSW=100) (IFSW=101) (IFSW=011)

CLKOA/B

LVOA/B

LV1A/B

LV2A/B

B
EEEORCE
ganog

LV3A/B

LV4A/B GND Connection

LV5SA/B GND Connection

LV6A/B

LV7A/B

LVBA/B

LV9A/B

CLK1AB

CLKOA/B

LVOA/B

LV1A/B

LV2A/B

LV3A/B

LV4A/B GND Connection

LV5A/B GND Connection

LV6A/B

LV7A/B

LV8BA/B

LV9A/B

CLK1A/B

B

e
L
DS
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RGB
_YCB

YCB

FORMAT
_SEL_
DATA

LVDS 5Lanes X1 5Lanes X 2 4Lanes X2
_MAP (IFSW=100) (IFSW=101) (IFSW=011)
e H
o @éééééé
o\l o <
e E Eé@@é
g|= <=
gliae's
LV2A/B S 888
J|e @ =
oo
o!®
e a EjS éééé
ENE
LvaA/B GND Connection
LV5A/B GND Connection
o @é@éégé
o\l o
e (I
S|\
olllallolo
LV8A/B 2= (3 (=
=efalls
oo
LVOA/B 2B
e
CLK1AB
CLKOA/B
e ééééééé
ofoflolo
LV2A/B g'8'8'8
S|E|E|E
olo
w! w
i (2]
LV4A/IB GND Connection
LV5A/B GND Connection
ofo
w | w
e E E@E@@E
B NS
ofofolo
olwlolo
e ﬁaa: s|s|s
Ll WY Ty PSS
8!8
LV9A/B =N E
S ED
CLK1A/B ~ N
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RGB | YCB
_YCB P

FORMAT
_SEL_
DATA

LVDS
_MAP

5Lanes X1
(IFSW=100)

5Lanes X2
(IFSW=101)

4Lanes X2
(IFSW=011)

CLKOA/B

CLKOA'B
CLKOA/B
o OO\ 0o (o]
5 LVOA/B 8 LVOA/B 311818118 3
LVOA/B 2 = fef\a)\e B
=
= alolloialo
o) o) LV1A/B 318 818 8 LV1A/B
LV1A/B &y =) SN SN ENE
= =
Hene o ﬁaaéééé Hene
8|6 \
2\ fle) LV3A/B 23 o' ®
LVIne o Lvene % %
=N\E) Els
0 2
LVSA/B GND Connection Lvears LVSA/B  GND Connection
Ao\ oA o) )
i LV6A/B BB RBRR
LV6A/B GND Connection =N\eaNa\e LV6A/B
LV7A/B GND Connection LV7A/B @aaé@éé LV7A/B m
o\
o' o
N
LV8A/B GND Connection LVBA/B ééé == éé LV8A/B m
Lvows GND Connection Lvoa/s m LvoaB m
- e K« :X:X: o : : :
CLKOA/B CLKOA/B
CLKOA/B
oA 2 2\ 2 [e]
LVOA/B LvVoA/B S (S (S (S 3
LVOA/B NN <
=\E 8'8
LV1A/B LV1A/B
@ | =
ARG 2'8'3"83
LV2A/B 11 LV2A/B
Lvane ﬁ Sl\sl s =l\elel\s
=\e\e
8's N 8'8
LV3A/B 23 LV3A/B
=\e =\ ==
u m . géé ééé e oo comesten
LV5SA/B GND Connection LV5A/B é@@ @@é LV5A/B GND Connection
e[
wveas (R
LV6A/B GND Connection s LV6A/B
LV7A/B ﬁ % E
LV7A/B. GND Connection =\e\a! LV7A/B
olo
LVBA/B BB
LV8A/B GND Connection =& Lv8A/B
LV9A/B
LV9A/B GND Connection LV9A/B
CLK1A/B  GND Connection CLK1A/B :X:X: CLK1A/B :X:X:
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RGB
_YCB

YCB

FORMAT
_SEL_
DATA

LVDS 5Lanes X1 5Lanes X 2 4Lanes X2
CLKOA/B CLKOA/B
CLKOA/B
LVOA/B
218
o |6 LV1A/B
ol o LV1A/B % %
wviae (SRS N\
SNE)
el ) e
el e o o) LV2AB R LvaaB
LV2AB . =NeNle\s
Sl=|E|=
A fe)
218 LV3AB g 8 LV3A/B
LV3AB 28 =N\E
=\E i
LV4A/B 4A/B GND Connection
LV5A/B GND Connection LV5A/B géé ééé LV5A/B GND Connection
=l o)
0100 |0 o
LV6A/B e
LV6A/B GND Connection - LV6A/B S 888 3
L =hefen=\ens
LV7A/B 838 LV7AB
LV7A/B ' ») o) (o
GND Connection ﬁ =N\=/\e)
e
LV8A/B 8B
LVBA/B GND Connection == LVBA/B
218
LVOA/B  GND Connection LVoA/B LvoA/B N
I EEEEE ggg88s Lvoars
LV0AB SIS (S8 (&) S N SheNeNENENE
“AAANN Slea\se\=
LVIA/B
LV2A/B
el
) '@ LV3A/B
EE =/ =
GND Connection
o B
e[ o) o )
LV5A/B GND Connection LV5A/B BB REB 8 LV5A/B GND Connection
=e\e\=\e\s
2888 3
LV6A/B GND Connection LVeA/B Lvens KA KRN
SEENENENE
LV7A/B LV7AB
LVTae GND Connection
/)
LV8A/B g8
LV8A/B GND Connection =/ \E LvBAB
<[
S (S
LV9A/B GND Connection LVoA/B Lvea/B =\e
CLK1A/B l I
LK1A/B
cLKanm GND Connection ¢ ! H
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11 SPIl Access
11.1  Serial I/F Write Access

Serial communication of normal / burst transfer, LSB first is supported for write operation.
Input an address of the target register from Sl (pin #14), then input data to the address.

The timing of write access is shown in below.

xcs ] [

XSCK Don’_t care Don’ tcare
s ol ]
Access to A[7:0] Write to A[7:0]
Hi-Z
SO

Write Access Normal Transfer (LSB First)

XCS

Don’_tcare
xsek NN fUF S L P U L U U U L XYY
s o o o ol oo oo vl s sl sfeoo] [

Access to A[7:0] Write to A[7:0] Write to A[7:0]+1 Write to A[7:0]+2

SO

Write Access Burst Transfer (LSB First)
- Data capturing starts at XCS fall position.

+ During XCS is low status, Data should be captured at 16th XCS rise position.
+ The first 8bit data are recognized as the address, and next coming 8bit are recognized as the write value.
+ During XCS is low status, Data can’t be captured and are invalid If the number of XCS pulse is less than 15 times.

- During XCS is low status, if changing to burst transfer mode and data capturing for address A should complete
along with 16" XSCK rising timing. After 16" XSCK pulse, , from 17th to 24th data should be captured for address
A+1, from 25th to 32nd data for address A+2. After that, such increment of the address is automatically applied.

- Only 8xN (N is an integer greater than or equal to 2) data should be captured If the number of XCS pulse is not
equal to the multiple of 8.
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11.2 Serial I/F Read Access

In Read mode, serial communication support both normal and burst transfer mode, based on LSB first mode.

@ Register Settings
Address DATA Register name Function / Setting
Register read on / off
0x80 [0] RD_ON 0: Off (Default)
1: On
0x81 [7:0] RD_ADDR Register read address setting

Setting “RD_ON” to 1, and then execute 2 times serial communication.
18t serial communication: Write the address of the target register to “RD_ADDR”.

2" serial communication: Read the data of the target register from SO (pin #15) after accessing to the
“RD_ADDR”.

The timing of read access is shown in below.

< 1st 2nd >
Xcs [
Don’ tcare Don’ tcare
xscik L0 R NN
sl tJoTo o o o o - NS  [:To[o[ofo]o oz oofor[ozfos]osfos osor
Access to 81h Write addressA[7:0] Access to 81h Don’ t care
Hi-Z Don’ tcare Hi-Z Hi-Z
so [TTTTT]
Read data of A[7:0]
Read Access Normal Transfer (LSB First)
[1
XCs
Don’ tcare Don’ tcare
e NN B NN
S 1IOIOIOIOIOIOI1_ 1IOIOIOIOIOIOI1 DolDlIDzIDaIDAIDsIDeIDv DOIDlIDZIDSIDdIDSIDSID7 DOI ------ ID7
Access to 81h Write address A[7:0] Access to 81h Don’t care Don'tcare . -
Hi-z Don’ tcare Hi-Z Hi-z
so [TTTTTTTTTTTTTTIT]
b Read data of A[7:0] Read data of A[7:0]+1

Read Access Burst Transfer (LSB First)

Unless XCS status is high, transfer mode is recognized as burst and the target address should automatically be
incremented for every 8 data.
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12 Sequence

12.1 ON Sequence

VDD1/VDDlIFj‘

N
L

XCLR %‘

LVCLK
LVDATA
V SYNC

Video Signal

SPI

Enabled Clock

Enabled Sync and Data

Hidden Data

Display Data

Initial
State

Panel State
(Internal)

PS Cancel

Normal State

Display

OTP Data

VCCP

Display On

Loaded

25
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VDD1,VDDI1IF
1.8V Supply *1
*1
Order of 1.8V supply and 3.3V supply can be swapped.
VDD2
3.3V Supply *1
Initial
State
VSS2,VCATH *2
-6.6V Supply *2 ) Please surely supply -6.6V after 3.3 V supply.
. *3
XCLR=High *3 Please surely set XCLR to High, after 1.8V supply.
- - @ Please set “Map 0", address 0x01 to OxBF. Register value
ORegister setting depends on data format, resolution, etc.
l @ Luminance setting
- \ “Address 0x10” should be “Data O0x0A”.
PS0 @Luminance setting Please set Address 0x12, 0x13 (=/0xOF).
Value of Data depends on Luminance.
¢ E.g. Data value can be 0x64 in case of 1000cd/cm2
LVDS signal i *4 4
I signal input start I Please surely input H Sync, V Sync and LVCLK signals before
¢ ® PSO Release.
3 PSO Release
’ [ ®PS0 Release J “Address 0x00” should be “Data 0x01”.
PS1 Wait 2200[usec]
R @ PS1 Release
@PS1 Release *5 “Address 0x00” should be “Data 0x03".
PS2 i
f . ® PS2 Release
Change 10 | ©PS2Release*s | “Address 0x00” should be “Data 0x07".
Normal ¢ *5
State @ and ® can be simultaneously implemented.
V Sync Video signal input start To simultaneously implement, please set “Address 0x00”
tWO tlmes DEEIEY .A ...................... A. ShOU|d be “Data OXO7“'
*6 *6
Normal The following data will be ignored except in Normal State.
State -DE
*R[0]~[7]. G[0]~[7]. B[O]~[7]

- Y[0]~[7]. CB[O]~[7]. CR[O]~[7]

Register value can stay even in PS status unless XCLR=L.
Please surely supply -6.6V after +3.3V supply completed.
Please surely complete to supply +3.3V and -6V before timing of ®.

Initial State: Invalid status to read LVDS signal

PSO0 : All Circuits are PS status. (Register setting is available, V synchronize register can be reflected at PS2.)

PS1 : I/F Circuits are active status. (Register setting is available, V synchronize register can be reflected at PS2.
Available to read out OTP value in PS1.)

PS2 : Internal Clock is active status. (Register setting is available, Available to read out OTP value in PS2.)

Normal State: Valid status to read LVDS signal
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12.2 OFF Sequence

VDD2

VSS2

ECX343EN

VDD1/vDD1l
F

XCLR

LVCLK

Enabled Clock

LVDATA

Enabled Sync and Data

V SYNC

Video Signal

Display Data

Hidden
Data

OJOJO

MI:n. 0[53 Mimf 0,[51

SPI

Panel State
(Internal)

odt----
A =4

Normal State

Change to

PSO

PSO

Initial State

Display

Display On

OTP Data

Loaded

VCCP
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Normal
State

*6

ECX343EN

*6

The following data will be ignored except in Normal State.
-DE

*R[0]~[7]. G[0]~[7]. B[O]~[7]

- Y[0]~[7]. CB[O]~[7]. CR[O]~[7]

PS2

®PS2 Transition *7

® Please transfer to PS2 status.
“Address 0x00” should be “Data 0x03”.

;

PS1

@PS1 transition *7

@ Please transfer to PS1 status.
“Address 0x00” should be “Data 0x01”.

|

Chnge to
PSO
V Sync
two times

®PSO0 transition *7

Please transfer to PSO status.
“Address 0x00” should be “Data 0x00”.

PSO

LVDS signal stop *8

I

Initial State

XCLR = Low

y

VSS2, VCATH
-6.6V supply stop

VDD2
3.3V supply stop *9

VvDD1, VDD1IF
1.8V supply stop *9

*7
Simultaneous implementation of ®@®) is available, but please
make sure Address 0x00 should be Data0x00 in this case.

*8
Please surely send out V Synchronize signal two times.

*9
Order of 1.8V supply stop and 3.3V supply stop can be
swapped.

Please surely turn off +3.3V after -6.6V completely turn off.
Please surely turn off 1.8V after XCLR setting with Low.
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12.3 Power Save Transition

*6
The following data will be ignored except in Normal State.
‘DE

Normal *6 *R[0]~[7]\ G[O]~[7]. B[O]~[7]

State - Y[0]~[7]. CB[O]~[7]. CR[0]~[7]

® Please transfer to PS2 status.
“Address 0x00” should be “Data 0x03”.

®PS2 Transition *7

PS2 l
( L @ Please transfer to PS1 status.
@PS1 transition*7 “Address 0x00” should be “Data 0x01”.

PS1 l

Please transfer to PSO status.

®PSO0 transition *7 “Address 0x00” should be “Data 0x00".

Chnge to g

PSO 7
V Sync Simultaneous implementation of ® @® is available, but
two times please make sure Address 0x00 should be Data0x00 in this

......................... case.
PSO . . *8
*
[ Video signal stop *8 J Please surely send out V Synchronize signal two times.

Register value can stay even in PS status unless XCLR=L.

12.4 Power Save Release

PSO
3 Please release PSO status.
3PSO Release “Address 0x00” should be “Data 0x01”.
PS1 Wait 2200[usec]
\ 4
@PS1 Release *5 @ Please release to PS1 status.
“Address 0x00” should be “Data 0x03”.
PS2
A\ 4
* ® Please release to PS2 status.
©PS2 Release *5 “Address 0x00” should be “Data 0x07”.
Change to *5
Normal ; ) ) . .
State Simultaneous implementation of @® is available, but
V Sync A 4 please make sure Address 0x00 should be Data0x07
two times Video signal input start in this case.
*6 *6
Normal The following data will be ignored except in Normal State.
State ‘DE
*R[0]~[7]\ G[O]~[7]. B[O]~[7]

-Y[0]~[7]. CB[O]~[7]. CR[O]~[7]
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VvDD2

Vss2
VDD1/VDD1I
I3

XCLR
LVCLK
LVDATA
VSYNC

Video Signal

SPI

Panel State
(Internal)

Display

Enabled Clock Enabled Clock
Enabled Sync and Data Enabled Sync and Data
i | | | |
|
|
Hidden Data Display Data Hidden Data Display Data _ Hidden Data
OO © @O0 SECHOMO @O0®
Min,ofs M0t wi] I in. 200] Min 0t win o
_ L &~ 118
el pso Yrs1frs2 Y PS Cancel Normal State o:wwm% 0 PSL PS Cancel Normal State o:w:%% w0 PSO Initial State

Display On

Register value can stay even in PS status unless XCLR=L.

Display On
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13 T-CON Block Diagram

LvDS
3

T-Con

|-» System Reset

8

—

10

11 10

10

Write

LVCLK

10
8
Al? »| Contrast » Sub-Bright R N
\ > 0 0 Sub-Contrast R " 10 0 o
Data 10 | Signal . . Signal
> Gamma > »S Bright Sub-Bright G Dither |—
Swap [—>| Controll output
I 10 10 11 10 10 8
- —_—— > [ _Sub-Bright B 3 —_——
CLK
RGB data
A4
Timing Pulse H Driver
Serial Register Timing
IIF Controll Generator
Timing Pulse
Pre-set mode §
registers ‘£ Display
t 1 oTP S
XVD >
XHD

»| ckGen [———
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14  Functional Description and Settings

14.1 Swapping function

This function can swap input lanes and their polarity. There are three commands to swap, input port order and input
lane order, their polarity.

@ Register setting

Please execute this register setting only during PSO state.

Address DATA Register Function / Setting

Selection of Input port order

[3] PRTSWP 0: Data input IFO at first and then IF1 (Default) (*)

1: Data input IF1 at first and then IFO.

Selection of Input lane order

00: IFO Ascending order (LVO to LV4) and IF1 Ascending order (LV5 to LV9)
(Default)

01: IFO Descending order (LV4 to LV0) and IF1 Ascending order (LV5 to LV9)
10: IFO Ascending order (LVO to LV4) and IF1 Descending order (LV9 to LV5)
11: IFO Descending order (LV4 to LVO) and IF1 Descending order (LV9 to LV5)
Selection of Input lane polarity

00: IFO A=P B=N, IF1 A=P B=N (Default)

[7:6] | PN_POL 01: IFO A=N B=P, IF1 A=P B=N

10: IFO A=P B=N, IF1 A=N B=P

11: IFO A=N B=P, IF1 A=N B=P

[5:4] PINSWP
0x04

*IFO: (LVO~LV4), IF1: (LV5~LV9)

With this function usage, please pay attention about unused pin for each lane setting. And, please be noted that
swapping function is invalid for unused pin, they are fixed.

B 5Lanesx1 M 5SLanesx2 B 4Lanesx2
% No unused pin

[ [20 [ LVCLKOA ——A< [ [20 T LVCLKOA A< [ [20 J LVCLKOA ———~<
21 | LVCLKOB —< 21 | LVCLKOB < 21 | LVCLKOB <
22 | LVOA[R. - <] 22 | LVOA[R. -~ < 22 JLVOA| & - <
23 JLVOB[ \ Pl . —| 23 JLvoB| \ D | 23 |LvoB| \ 0 i)

o B R ——— o o —= ) I B e e E——

- 76 == ~ - = ~ 1 261 PINSWP ~
o[ PINSWP 3 PN_POL /== 7 [iPINSWP > PN_POL 1= Srjiveey 7= PN_POL =)
2 [TVIA [~ ————F<) 2 TVIA [~ ——F <) 28 JLV3A| / ~ —7F<
Sl —= T — o) vl —= 1 Fo— S fvin ‘ = '—‘GHG

L i L < L

L 3T Lvasl” ) < L Lvas|” ) F—<_ L [3T[Lv4B UNUSED

32 | VDDIIF DDTIF 32 | VDDIIF
PRTSWP [ 33 [ VSSIF PRTSWP VSSIF PRTSWP [ 33 | VSSIF

_ [34]voDTF ; _ VDD F‘ X __[34]VDD1IF X
35 | LV5A 35 JLV5A ~ A< 35 | LV5A \ ’—O—tG
36 [Lvss | YNUSED :;% 36 JLV5B[ | i 7 L | 36 [ LV58B UNUSED
37 | LV6A 37 JLVeA] |\ w <] 37 [LV6A ~ |—'-<:|
e WS Hem o —— e
a0 [rvis | YNUSED | B o Ji PINSWP = PN_POL 15— = PINSWP% PN POL—<:I

IF1 | IF1 |~ ,, F1 |4 B

a1 [LVBA [ NUSED S pe— A JIVeAl [~ 1——F< 41 [Lvon >~ —H<J
47 [1veB l——<:| a2fiveB| | i) 7 (]
43 | LVOA ’—H<:I 43 JLVOAL S ~ <] 43 JLVOAL / ~ <
a2 [ tves | UNUSED vy @ o afves[p @ i
45 | LVOLK1 &4 <:| 45 | LVOLKIA < 45 | LVOLKTA —F<

L [@6 [LVCLKi UNUSED | <] L [@6 [LveLKi < | [46 [ LVCLKiB <
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14.2 Input Signal Data Format

Set the panel timing registers appropriately for the input signal data format.

& Panel Display Modes, and Input Formats

ECX343EN

Panel Display Modes

D WUXGA
120Hz Frame Rate

® WUXGA
60Hz Frame Rate

® WUXGA
90Hz Frame Rate

1920(H) x 1200(V)

1920(H) x 1200(V)

1920(H) x 1200(V)

Input Formats

Active

Active

Active

}Aa‘ 1920 az\”i }Aa‘ 1920 }As\- 1920 az\”i
H 1920 1920 1920
Active
\Y 1200 1200 1200
H 2000 2000 2000
Total
\Y 1250 1250 1250
H 32 32 32
FP
\Y 9 9 9
H 16 16 16
SYNC
V 5 5 5
H 32 32 32
BP
Vv 36 36 36
H 48 48 48
BP+SYNC
V 41 41 41
fv Hz 120.00 60.00 90.00
Pixel Clock MHz 300 150 225
Lane*ch - 5Lane*2 4Lane*2, 5Lane*1 5Lane*2
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14.3 Dual line progressive drive

This ECX343E can achieve double refresh rate with the same power consumption by simultaneous drive of
2 vertical lines.
* In this mode, vertical direction resolution should be half because of 2 line simultaneous writing.

Dual-line progressive scan: Writing 2 vertical lines simultaneously and display “ODD” and “EVEN” field alternately.

Dual-line progressive scan with 1line-offset : Writing 2 vertical lines simultaneously and displaying “ODD” and
“EVEN?” field alternately. In this mode, vertical data of “ODD” filed is 1 line shifted from that of EVEN field. This driving
method improves sacrifice of effective resolution in case of real progressive drive mode.

@ Register setting
Please execute this register setting only during PSO0 state.
Address DATA Register Function / Setting
Selection of VDR Mode or not
[7] VDRMODE 0: Invalid
1: Valid
Ox3E -
Selection of VDR Mode scan mode
[6] OESW 0: Dual-line progressive scan
1: Dual-line progressive scan with 1line-offset
Original Video Image Input Image (ODD.”EVEN Divided)
1(ODD) [ ---- ----
2 (EVEN) “h. |- ]
3(0DD) m B =
4 (EVEN) - B E "=
. = = = --
: = B H H
1199(0DD) |y M - H
1200 (EVEN) ---- I---
60Hz
. ODD Field EVEN Field
Display Image
11— ®©E  =EE ] 2
i ] T [ | T "] 2 -
3 - "= B - 4 - 'm B -
3 & Em 4@ = -l H
Dual-line progressive scan = = = [} = = ] [ | =
0 i - " = H "y H]
1197 -H o = 1198 L " -] =
1199 -- -- - -- 1200 L mm = - L
1199 m | S| || 1200 || —
First line display line 1 1 SRR 2 T B =_=_ -
4 e - = - 2 B =B ui Resolution
i ) oF = - ™ = B 22 H improve
Dual-line progressive scan ] B " B B B H p
with 1line-offset i = = = ] : = = = =
- - ] ] - u -
1199 = = 2 11988 m m a -
1199 B B B B 1200 g W . .
Last line display line 1200 1200 me = 1200 — _—
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@ Input format and panel display image

ECX343EN

1920(H) x 601(V)

EVEN

1920(H) x 600(V)

scan with 1line-offset

Ex)

120Hz Frame rate
1 Frame = 8.3ms

Input format VDRMODE OESW Panel display image
1920(H)
S - !
0: Invalid Dontcare | | ;
M 1920x1200 120Hz oms X - PR I
@ 1920x1200 60Hz e7m | /
® 1920x1200 90Hz 0tz Frame rate
Time
1920(H)
IS |
1920(H) x 1200(V) I | -
N ey — I |
0: Invalid Don’t care oms ' k
8.3ms | |
16.7ms i
1;())Hz Frixme rate pa-ams \ )
1 Frame = 8.3ms e
Writing vertical 2lines at once o
@ 1920x600 240Hz ' — l
® 1920x600 120Hz oI —1
- : ) S - - ~
® 1920x600 180Hz '
0: Dual-line progressive a1 !
oDD 1: Valid SR
scan N
1920(H) x 600(V) G -
120Hz Frame rate
EVEN 1 Frame = 8.3ms \ o
1920(H) x 600(V)
L ODDIEVEN 1 Ine shit o
@ 1920x601,600 240Hz ‘ —1
1920x601,600 120Hz 5 ; I | ~
© 1920x601,600 180Hz ) } S T
oDD 1: Dual-line progressive =, TN
1: Valid e i
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& Input format

Dual-line progressive scan
Writing vertical 2lines at once

VSYNC

j
HSYNC
elele
ok

ODD_flame Data

EVEN_flame Data

Dual-line progressive scan with 1line-offset

Writing vertical 2lines at once
+ ODD/EVEN 1line shift

VSYNC

jjj

ECX343EN

(1194)(1163]
1200]( 1199

ODD_flame Data

EVEN_flame Data

o 8

L e

After setting PS2EN from 0 to 1, the first display will be XVD and the second will be the ODD field.

#Panel Display Modes, and Input Formats

Dual-line progressive scan

@ WUXGA ® WUXGA ® WUXGA
240Hz Frame Rate 120Hz Frame Rate 180Hz Frame Rate
Panel Display Modes
Input Formats
[ [l [
| J [ 1
H 1920 1920 1920
Active
\% 600 600 600
H 2000 2000 2000
Total
\% 625 625 625
H 32 32 32
FP
V 8 8 8
H 16 16 16
SYNC
\ 5 5 5
H 32 32 32
BP
\ 12 12 12
H 48 48 48
BP+SYNC
\ 17 17 17
fv Hz 240.00 120.00 180.00
Pixel Clock MHz 300.00 150.000 225.00
Lane*ch - 5Lane*2 4Lane*2, 5Lane*1 5Lane*2
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Dual-line progressive scan with 1line-offset
@ WUXGA WUXGA © WUXGA
240Hz Frame Rate 120Hz Frame Rate 180Hz Frame Rate
Panel Display Modes
1920(H) x 600(V) 1920(H) x 600(V) 1920(H) x 600(V)
Input Formats - ’ o - ’
S R S
H 1920 1920 1920
Active
Vv ODD/EVEN=601/600 ODD/EVEN=601/600 ODD/EVEN=601/600
H 2000 2000 2000
Total
\% ODD/EVEN=626/625 ODD/EVEN=626/625 ODD/EVEN=626/625
H 32 32 32
FP
\ 8 8 8
H 16 16 16
SYNC
\ 5 5 5
H 32 32 32
BP
\ 12 12 12
H 48 48 48
BP+SYNC
\% 17 17 17
fv Hz 240.00 120.00 180.00
Pixel Clock MHz 300.00 150.00 225.00
Lane*ch - 5Lane*2 4Lane*2, 5Lane*1 5Lane*2
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14.4 Up/down and Right/left Inversion Function

Up/down and right/left inverse display of the panel are set by the registers RGT and DWN, respectively.

@ Register setting

Please execute this register setting only during PSO state.

ECX343EN

Address DATA Register Function / Setting
Selection of rightward / leftward scan
[2] RGT 0: Leftward scan
1: Rightward scan (Default)
0x02 )
Selection of upward / downward scan
[3] DWN 0: Upward scan

1: Downward scan (Default)

61 Pin

1 Pin

61 Pin

1 Pin
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14.5 Data trigger timing by Date Enable (DE)
Data Enable (DE) signal can specify trigger timing to capture Display Data, instead of HSYNC signa trigger. The

capture timing with DE can function based on following register setting.

@ Register setting

Please execute this register setting only during PSO state.

Address DATA Register Function / Setting

Selecting valid trigger, DE or HSYNC signal.

[4] DE_SEL 0: DE (Default)
1: HSYNC

Delay time between DE trigger and Data capture, in case of DE
0x02 function.

00: 0  (CLK) (Default)

01:1

10: 2

11:3

[1:0] DE_DLY

Data capturing scheme based on DE signal

HSYNC | [
|

: _

DE
S—— D ——
Data 4:—:< Data i }7
RES =
DE_DLY
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14.6 Luminance setting function

This product has two options to specify luminance value. One is to directly specify arbitrary value (13.6.1 Arbitrary
luminance value setting) and another is to select suitable luminance value from Pre-set modes (13.6.2 Preset
luminance setting).

By reflecting all register values in 8. Register Map, luminance can be adjusted to 3,500cd/m2 based on Arbitrary
luminance value setting.

@ Register Setting
Please execute this register setting in other than initial state. Latest register setting can be reflected at next coming V sync signal.
Address DATA Register Function / Setting
Luminance setting
(1] L_AT _CALEN 0: Preset Mode

1: REQUEST_LV (Default)

Auto adjustment of white balance in case this function is valid.
(3] WB_CALEN 0: Preset Mode

1: REQUEST_LV (Default)

0x10

14.6.1 Arbitrary luminance value setting

This product allows you to set the peak luminance.

@ Register Setting
Address DATA Register Function / Setting
Luminance setting register
0001100100: 1000cd/mA2
0x12 [1:0] |
REQUEST_LV 0111110100: 5000cd/m”2
0x13 [7:0]
*Be sure to enter a value between 1000 and 5000cd/ m"2.
(Default 0101011110: 3500cd/m”"2)

14.6.2 Preset luminance setting

This product has 2 luminance preset modes.
By selecting the mode according to the register LUMINANCE, the luminance and the white chromaticity are
adjusted to preset value

@ Register Settings

Address Data Register Function / Setting

Luminance preset mode selection
0x07 [0] LUMINANCE 0: 500cd/m? (Default)
1: 1000cd/m?
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14.7 Luminance changing speed

When luminance is changed by arbitrary luminance value setting command, dynamic changing speed (slope) is selectable,
“slow” to “fast” with 7 slopes. Prompt luminance change can be noticeable. It is available to select adequate slope based
on customer application and usage condition.

@ Register setting

Please execute this register setting in other than initial state. Latest register setting can be reflected at next coming V sync signal.

Address DATA Register Function / Setting

Luminance change speed function

0x10 (2] L_SEAMLESSEN | O: Invalid

1: Valid (Default)

Luminance change speed synchronized with Vertical signal
000(0) : Prompt Transition (Default)

0xOF [6:4] | C_SLOPE 001(1) : Slow Speed

I
111(7) : Fast Speed
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14.8 Direct duty setting

ECX343EN display can adjust Duty ratio with specified value as you want. Duty ratio can be adjusted between

more than 0% and less than 90%. (technically available to set 0%, however, not able to execute completed 0%.)
And, this function is not valid with Global lllumination mode.

Luminance value set by “14.6 Luminance setting function” is defined with 90% duty ratio condition.
With Direct duty setting, it is possible to change Luminance value of 90% duty ratio by adjustment of duty ratio.
For example, you can decrease luminance to 250cd/m2 (duty 45% setting) from 500cd/m2 (duty 90%, default

condition).
@ Register setting
Address DATA Register Function
0x8B [6:0] DUTYCYCLE Setting Duty ratio with Decimal value as percentage.

(e.g. “Ox5A” as Duty ration 90%) (Default 1011010:90%)

Activate(on) or Non-activate(off) Duty ratio calculation circuit.
0x8B [7] DT_AT_CALEN | 0: off

1: on (Default)

Duty : Emission period ratio in 1 vertical scan period, can be defined with following formula.
Duty [%]= (Emission Period) / (1V Period)

Rolling illumination

Emission Period Emission Period
t <+ >
R 1V ) 1v
1Line |3 Emitting = 3| Emitting S
@ o
o |E - o |2 -
= |3 Emitting = |7 Emitting
H =
Emitng | S 2 Emitting 2|3  Emitting
Frves [] § Py [} § prg
Emitting =5 Emitting 2|3 Emitting
v
1200 - o |5 - o |E
Emittin = (F Emittin = |F
Line 9 @ 9 7
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14.9 Global lllumination

ECX343EN

This function is emitting all lines at simultaneously instead one by one line emitting (Rolling Emitting).

Writing all data in one frame period and then emitting all lines simultaneously at next coming one frame.
Following figure in below is comparison between normal mode and the Global illumination mode.
Since video data writing is skipped for each frame, the real frame rate is halved.

Please set the register below additionally to “9 Register Map”.

@ Register setting
Please execute this register setting only during PSO state.
Address DATA Register Function / Setting
Selection of Rolling illumination / Global illumination
0x77 [0] FRAME_MD 0: Rolling illumination (Default)
1: Global illumination

@Register settings for Global illumination
(The following register settings are 49% of the maximum duty.)

Progressive Dual-line progressive Dual-line progressive
g prog with 1line offset
Address 120Hz 60Hz 60Hz 90Hz 240Hz | 120Hz | 120Hz | 180Hz | 240Hz | 120Hz | 120Hz | 180Hz
5Lx2 5Lx1 4Lx2 5Lx2 5Lx2 5Lx1 4L.x2 5Lx2 5Lx2 5Lx1 4Lx2 5Lx2
0x10 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F
Ox4E 00 00 00 00 00 00 00 00 00 00 00 00
Ox4F 19 19 19 19 09 09 09 09 09 09 09 09
0x54 OF OF OF OF 08 08 08 08 08 08 08 08
0x55 FF FF FF FF 00 00 00 00 00 00 00 00
0x77 01 01 01 01 01 01 01 01 01 01 01 01
0x78 04 04 04 04 02 02 02 02 02 02 02 02
0x79 FB FB FB FB 79 79 79 79 79 79 79 79
0x7A 09 09 09 09 04 04 04 04 04 04 04 04
0x7B C3 C3 C3 C3 E1 E1 E1 E1 E1 E1 E1 E1
0x7D FA FA FA FA FA FA FA FA FA FA FA FA
0x8B 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A
O0xF2 01 01 01 01 00 00 00 00 00 00 00 00
OxF3 38 38 38 38 9C 9C 9C 9C 9C 9C 9C 9C
Rolling illumination Global illumination
. 1V g % . ) % g 1V .
) B
1Line % Emitting = % Emitting =Y 1Line | standby Emitting =1
NE " £ " g o o
= 5 Emitting =Y = Emitting off 5 standby Emitting =
Emiting [ S §. Emitting = % Emitting off §. standby Emitting =
Emiing | & § Emitting o) §, E off § Stzgd' Emitting o)
v v
1200 - o |E " o |2 1200 < »
Line Emitting 2|5 Emitting =lE Line off = Emitting S

When global illumination is used, the luminance decreases due to the emitting time.
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14.10 Orbit Function

Scanning start position of data image can be changed. This enables reducing of unwanted noticeability of local

luminance drop, so called bun-in.  As other wording, this function is called “Pixel Shifting” or “Pixel Orbit”. This
approach is common technic to alleviate burn-in for self-emitting display.

61 Pin
Active
Area

1 Pin

—

Max. 16 pixel shift

Full pixel area
1952(H) x 1232(V)

Max. 16 pixel shift
—

Active area Max. 16 pixel shift
1920(H) x 1200(V) —>

Max. 16 pixel shift

@ Register Settings

Please execute this register setting in other than initial state. Latest register setting can be reflected at next coming
V sync signal.

Address DATA Register Function / Setting

Horizontal orbit adjustment
110000: -16 pixels
: I
R 3@ | ORBIT_H 000000: center(Default)
I
010000: +16 pixels
Vertical orbit adjustment
110000: -16 pixels
: I
0x08 [501 | ORBIT_V 000000: center(Default)

I
010000: +16 pixels
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14.10.1

Horizontal Display Position Shift

ECX343EN

The horizontal display start position can be changed by the register ORBIT_H. The variable range is + 16 pixels.

ORBIT_H setting value -16 -1 0 (Default) 1 16
Register input value 110000 111111 000000 000001 010000
(Two’s compllement)

Number of pixels shifted Leftward LeftV\{ard Center nghthard nghtward

16-pixel 1-pixel 1-pixel 16-pixel
14.10.2 Vertical Display Position Shift
The vertical display start position can be changed by the register ORBIT_V. The variable range is + 16 pixels.
ORBIT_V setting value -16 -1 0 (Default) 1 16

Register input value 110000 111111 000000 000001 010000

(Two’s compllement)

Number of pixels shifted Downyvard Down.ward Center UpV\-/ard Upwgrd
16-pixel 1-pixel 1-pixel 16-pixel

14.10.3

Number of shifted pixels can be following in case implementing 2 line simultaneous writing.

Number of shifted pixels in case Dual line progressive drive

ORBIT_V setting value -16| 15| 14| -13| ==+ ==+ | -4 2| -1 0| 1| 2| 3 *112 13|14 | 15| 16

Number of shift pixels in case 1 line writing| -16| 45| -14| -13| ==«| «==«| -4 21 -1l of| 1| 21| 3 12113114 | 15| 16

Number _of shift pixels in case 2 lines 16 14 -4 2 > 12 14 16
simultaneously writing
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15 Optical Characteristics

15.1 Optical Characteristics

Item Symbol Min. Typ. Max. Unit
) Preset Mode :0 LO -15 +15 %
Luminance
tolerance Preset Mode :1 L1 -15 +15 %
(255Level) REQUEST_LV=100 to 500 Lv 15 +15 %
White WLOX, 0.298 0.313 0.328 CIE
Preset Mode :0 WLOy, 0.314 0.329 0.344 CIE
White
; WL1x 0.298 0.313 0.328 CIE
Chromaticity White
tolerance Preset Mode :1 WL1y 0.314 0.329 0.344 CIE
(255 level)
White Wx 0.298 0.313 0.328 CIE
REQUEST_LV=100to 500 Wy 0.314 0.329 0.344 CIE
White . WGx 0.298 0.313 0.328 CIE
Chromaticity White
tolerance REQUEST_LV=350
(192, 128 level) WGy 0.314 0.329 0.344 CIE
Rx 0.635 0.655 0.675 CIE
R
Ry 0.310 0.330 0.350 CIE
Monochrome White Gx 0.265 0.285 0.305 CIE
REQUEST_LV G
chromaticity =350 Gy 0.580 0.600 0.620 CIE
Bx 0.120 0.140 0.160 CIE
B
By 0.045 0.065 0.085 CIE
. White .
Contrast Ratio REQUEST LV=500 CR 100,000:1 — —

L : White Luminance
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ECX343EN

15.2 Measurement System and Measurement Condition

Measurement temperature: Tpn = 40°C
Measurement point: One point on the screen center
Register setting: “OTPCALDAC_REGEN” = 0, "OTPDG_REGEN" = 0 (preset mode valid)

Item Pattern Luminance Gray Measur.e.ment
Level Condition
Luminance / LO, L1, Lv/ o L R=255
White WLOx, WLOy | g white - G=255 | Fig.1
chromaticity | WL1x, WL1y REQUEST_LV=100 to 500 B=255
(255 level) Wx, Wy
White R=192
chromaticity G=192
(192 level) . _ B=192 .
White WGx, WGy all white REQUEST_LV=350 R=128 Fig.1
chromaticity G=128
(128 level) B=128
Rx,Ry Monochrome R=255
Monochrome | g, Gy (all red, REQUEST_LV=350 G=255 | Fig.1
chromaticity all green,
Bx,By all blue) B=255
White:
R=255
G=255
all white and B=255
Contrast CR REQUEST_LV=500 Fig.1
all black
Black:
R=0
G=0
B=0
Spectrophotometer
Fig.1 CS2000A

350~400mm
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16 Module Outline

Unit : mm
13.4 £0.05 0.2 £0.03 e Electrode
Connector
2 H
Lo
prd
N
2
b1
0 =
B3 =
™| - [ m—
I_ ‘ Direction
] e o~
) . of Emission =
[ —
ctive Areal | = 3
i = o)
o] o~
\_ |
(9.425) = 4
6.618 £0.1 5 0.7 £0.05 0.775 £0.02
) b= (1.475)
_12.736 0.2 .
") .
No Description
*1:including End-face coating
1 FPC
2 Stiffener
3 | Reinforcing Material
| 12.4 £0.05 |
w || P0.2x(61-1)=12 £0.018 | 4 | End-face coating
e | P0.2x(61-3)=11.6 £0.015 |
S 0.2 £0.02 0.2 £0.015 Mass Ogg
A
<
b1 / |
w0\
= PIN 1 PIN 61
Electrode

Recommended Connector
Manufacturer JST Connector
Part Number 61 FVXS - RSM1- GAN- TF
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17 Packing Specification

Forms : Soft tray (20 pieces)
Carton (20 pieces x 15 trays = 300 pieces

Panel <=

N |
Protectoin film <~
Soft tray

Soft tray

Desiccant
(between soft tray anq
protective mat )

20 pcsltray,
15 trays + 1 tray for cover
Number of panels = 300 pcs

=1

Banded (2 parts)

C-3 Label

Pouched in aluminium laminate package (*) |

Deaeration seal

Notes

Fold the edges

Protective mat — i

of the package upward

Inner board (corrugated cardboard)

»

=

Contained in the corrugated carton (**)

), [

Statement of deliver
(EIAJ based)

C-3 Label (before shipment)

Sealed with transparent tape

L]

Package completed\ D-1 Label (shipment completed)

* Aluminium laminated package No0.35: (230+150) x 500 x 0.09
** Corrugated carton D-195: 316 x 208 x 132 (external dimensions)
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18 Notes on Handling Module

18.1 Static charge prevention

Be sure to take the following protective measures. Organic EL panels are easily damaged by static charges.

(1) Use non-chargeable gloves or handle with bare hands.

(2) Use a wrist strap connecting ground when handling.

(3) Do not touch any electrodes on the panel.

(4) Wear non-chargeable clothes and conductive shoes.

(5) Install grounded conductive mats on the working floor and working table.
(6) Keep the panel away from any charged materials.

18.2 Protection from dust and dirt
(7) Operate in a clean environment.

(8) Do not touch the panel surface. The surface is easily scratched.
When cleaning on panel surface, use a clean-room wiper with isopropyl alcohol. Be careful not to leave stains
on the surface.

(9) Use ionized air to blow dust off the panel surface.

18.3 Others

(10)Not hold FPC (Flexible Printed Circuit), not twist the FPC, not bend FPC because connection area between the
FPC and panel is easily broken by mechanical stress.

(11) The minimum fold radius of the FPC is 1.0 mm, So, do not fold the FPC less than 1.0mm radius.
(12) Do not drop the module.

(13) Do not twist or bend the module.

(14) Keep the module away from heat sources.

(15) Not be close the module to water or other solvents.

(16) Do not store or use the module at high temperatures or high humidity circumstance,
as the circumstance may affect module specifications.

(17)When disposing of this, regard it as industrial waste and please comply with related regulations.

(18) Do not store or use the panel in reactive chemical substance (including alcohol) environments, as these may
affect the specifications. .

(19) This module is supposed to be delivered in a degassed aluminum laminated bag.
When storing this panel again after once unsealing the bag, please take following action. Put it into the
aluminum laminated bag again. Put in desiccant into the aluminum bag and the opening of the aluminum bag
should be folded and seal the bag with tape.
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19 Notice

19.1 Purpose of Use of ECX343EN:

Customer who use the Products (“Customer”) with the utmost concern for safety, and shall not use the Products for any
purpose that may endanger life or physical wellbeing, or cause serious damage to property or the environment, either
through normal use or malfunction.

Use of the Products for purposes other than those stipulated in this specification is strictly prohibited.
Furthermore, use of the Products for military purposes is strictly prohibited at all times.

19.2 Safe Design:

Customer is responsible for taking due care to ensure the product safety design of its products in which the Products are
incorporated, such as by incorporating redundancy, anti-conflagration features, and features to prevent mis-operation, in
order to prevent accidents resulting in injury, death, fire, or other social damage as a result of failure.

19.3 Product Information:

The product specifications, circuit examples, and any and all other technical information and content contained in this
specification, as well as any other information and materials provided to Customer in connection with the Products
(collectively, “Product Information”) have been provided to Customer for reference purpose only, and the availability
and disclosure of such Product Information and its usage by Customer shall not be construed as giving any indication
that Sony, its subsidiaries and/or its licensors will license any right, including intellectual property rights in such Product
Information by any implication or otherwise.

Furthermore, even if circuit examples are included in this specification, they are provided only for reference purpose only,
and are merely examples of application. Sony, its Subsidiaries and/or their authorized representatives shall not be liable
for any damage arising out of their usage.

19.4 EXCLUSION OF WARRANTY ON THE PRODUCTS:

UNLESS OTHERWISE NOTIFIED BY US IN WRITING, OTHERWISE AGREED BETWEEN THE CUSTOMER AND
SONY, ITS SUBSIDIARIES OR ANY OF THEIR AUTHORIZED REPRESENTATIVES IN WRITING, OR TO THE
EXTENT PERMITTED BY LAW, THE FOLLOWING TEMS AND CONDITIONS SHALL APPLY TO THE USAGE OF THE
PRODUCTS AND THE PRODUCT INFORMATION:

THE PRODUCTS AND THE PRODUCT INFORMATION ARE PROVIDED BY SONY, ITS SUBSIDIARIES AND/OR
THEIR AUTHORIZED REPRESENTATIVES "AS I1S" AND WITHOUT WARRANTY OF ANY KIND AND SONY, ITS
SUBSIDIARIES AND/OR THEIR AUTHORIZED REPRESENTATIVES MAKE OR HAVE MADE NO REPRESENTATION
OR WARRANTY, EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, AND EXPRESSLY DISCLAIMS ANY
REPRESENTATION OR WARRANTY (I) WITH RESPECT TO ACCURACY, RELIABILITY, VALUE, UTILITY OR SAFETY
OF THE PRODUCTS AND THE PRODUCT INFORMATION, OR THE ABILITY OF CUSTOMER TO MAKE USE
THEREOF, (II) WITH RESPECT TO ANY IMPLEMENTATION OF THE PRODUCTS AND THE TECHNICAL
INFORMATION; (11I) WITH RESPECT TO MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE; OR (IV)
THAT THE PRODUCTS AND THE PRODUCT INFORMATION OR ANY IMPLEMENTATION THEREOF IS OR WILL BE
FREE FROM INFRINGEMENT, MISAPPROPRIATION OR VIOLATION OF ANY INTELLECTUAL PROPERTY RIGHT
OR ANY OTHER RIGHT OF ANY THIRD PARTY, AND ANY EQUIVALENTS OF ANY OF THE FOREGOING UNDER
THE LAWS OF ANY JURISDICTION.

CUSTOMER HEREBY ACKNOWLEDGES AND AGREES THAT USE OF THE PRODUCTS AND THE PRODUCT
INFORMATION IS AT CUSTOMER’S SOLE RISK AND THAT CUSTOMER IS RESPONSIBLE FOR THE USE OF THE
PRODUCTS AND THE PRODUCT INFORMATION, INCLUDING DEFENDING ANY INFRINGEMENT CLAIM MADE
AGAINST THE CUSTOMER IN RELATION WITH CUSOMTER’S USAGE OF THE PRODUCTS AND PRODUCT
INFORMATION.

NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY SONY, ITS SUBSIDIARIES OR THEIR AUTHORIZED
REPRESENTATIVES SHALL CREATE A WARRANTY, DUTY OR CONDITION OR IN ANY WAY INCREASE THE
SCOPE OF THIS WARRANTY.
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19.5 LIMITATION OF LIABILITY:

TO THE EXTENT PERMITTED BY LAW, SONY, ITS SUBSIDIARIES AND/OR THEIR AUTHORIZED
REPRESENTATIVES SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
BREACH OF ANY EXPRESS OR IMPLIED WARRANTY, BREACH OF CONTRACT, NEGLIGENCE, STRICT LIABILITY
OR UNDER ANY OTHER LEGAL THEORY RELATED TO THE PRODUCTS AND PRODUCT INFORMATION,
INCLUDING, BUT NOT LIMITED TO, ANY DAMAGES ARISING OUT OF LOSS OF PROFITS, LOSS OF REVENUE,
LOSS OF DATA, LOSS OF USE OF THE PRODUCTS OR ANY ASSOCIATED HARDWARE, DOWN TIME AND USER’S
TIME, EVEN IF ANY OF THEM HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

19.6 Compliance with Laws:

Customer shall comply with all applicable laws, ordinances, rules and regulations in connection with the usage of the
Products, including the export control laws or regulations of various countries and shall be fully responsible for obtaining
approvals in connection with the export of the Products in accordance with such said laws, ordinances, rules and/or
regulations.

19.7 Governing Law:

This specification and the terms and conditions contained herein shall be governed by and construed in accordance with
the laws of Japan, without reference to principles of conflict of laws or choice of laws. All controversies and disputes
arising out of or relating to this specification and the terms and conditions contained herein shall be submitted to the
exclusive jurisdiction of the Tokyo District Court in Japan as the court of first instance.

19.8 Notes:

The product specifications, circuit examples, technical information and any and all other information and content relating
to the Products contained in this specification may be revised or updated by Sony at Sony’s sole discretion without prior
notice to Customer and Customer shall abide by their latest versions. Such revisions or updates will be made available to
Customer in a way as Sony deems appropriate.

Ensure that you have read and reviewed the notices contained in our delivery specification as well as this specification
when purchasing and using the Products.
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20 Revision history

ECX343EN
Ver. Date Page Changes
0.1 2021.06.16 — First edition created
Global illumination
2021.06.21 42 Register settings correction (Address:0x4F,0x79)
15 Register Map
Address:0x0F “C-SLOPE” addition
2021.06.25
41 Luminance changing speed
“L_SEAMLESSEN” Address:0x10
6 Current Consumption
Updated
10 16 Register Map
) Address:0xF2 to :0xFE correction
Global illumination
2021.09.02 42 Register settings correction (Address: :0x10, 0xF2 and 0xF3)
45 Monochrome chromaticity
Updated
47 Module Outline
Updated
Video Signal Transfer Format
2021.09.10 4 Addition of correspondence table between FR and IF mapping
192 Built-in Sequence
’ Functions — Features
26,28,29 Sequence flow chart revised
34 Correction of errors
1.1 2021.10.28 Register add : 9x38 — Ox3E
2,42 Direct duty setting added
43 Revised resister settings for global illumination
58 Notes on handling module added
1.2 2021.11.10 15,16 Revised register map
9 Delete ‘Clock duty’
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