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1. General Description

This display is a 0.72inch diagonal, 1920(RGB) x 1200 dots active-matrix color OLED panel module based on single-
crystal silicon transistors. This panel integrates panel driver and logic driver, and realizes small size, light weight, low
power consumption and high resolution.

Applications: View finders, Head mounted displays, etc.

. 1920 x 1200 Real RGB Resolution
. Frame rate: 1920 x 1200 up to 70Hz
. Normal operation supports full color mode: 16.7M colors (24-bit 8(R):8(G):8(B))
. Interface
-- MIPI + 12C
-- MIPI DSI (Display Serial Interface) with 4 lanes, 1.2Gbps/Lane
-- Support MIPI DSI Video mode: non-burst mode with sync pulse and non-burst mode with sync event
-- Support Multi resolution:1920x1200(16:10), 1920x1080(16:9), 1600x1200(4:3) , 1280x1024(5:4) ,
1280x720(16:9) , 1024x768(4:3)
. Vertical/Horizontal scan direction control
. Orbit supported
. Wide range Brightness adjustment
. Normal/Rolling/Dimming mode
. Temperature compensation

« 3 Power input: ELVDD(5.5v), ELVSS(-5v), VDDI(1.8v)
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2. General Feature

Item Specification
Resolution 1920(H) x 1200 (V)
Number of dots 6.912M (1920x1200x3)
Pixel Size 8.1um x 8.1uym
Pixel Arrangement RGB T type
Useable Display Area 15.552mm x 9.72mm / 0.72" diagonal
Luminance 2000
Contrast Ratio 100,000:1 typical
Uniformity > 85%
Power Consumption 900mwW
Gray Levels 256
Interface MIPI (1port D-PHY)
Frame Rate 50Hz~70Hz
Weight TBD
Operating Temperature -20°C to +70°C
Storage Temperature -40°C to +80°C
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3. Optical Specification

Tpanel=30C Parameter Min. Typ. Max. Unit
Brightness 1600 2000 2400 cd/m2
white to Black . .
CR Contrast Ratio 50,000:1 100,000:1
End to end
Uniformity large-area 85 %
uniformity
CIE-x 0.62 0.65 0.68
CIE Red
CIE-y 0.30 0.33 0.36
CIE-x 0.205 0.24 0.275
CIE Green
CIE-y 0.66 0.69 0.72
CIE-x 0.12 0.15 0.18
CIE Blue
CIE-y 0.04 0.07 0.10
CIE-x 0.285 0.30 0.315
CIE White
CIE-y 0.305 0.32 0.335
DCI-P3 90%
Frame rate 50 70 HZ
Power 900 1100 mw
consumption

Notel: If there is no specified, the specification of optical is specified at 30 degrees Celsius.

Note2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. Brightness is measured as peak luminance at full white
pattern (Gray level=255 with 8bits color depth);

Photo detector

Field

Micro-OLE
Module

: : ll
A

The center of the screen

Fig.1

Note3: Definition of Uniformity at gray level255( 8bits color depth) and 100%duty emission.
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the center of each
measuring area.
Luminance Uniformity (U) = Lmin/ Lmax

L------- Active area length; W----- Active area width
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Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.
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5. System Block
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6. Module Diagram
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7. Pin Description

7.1 Pin Description

Pin .
No Symbol Type Description
1 ELVSS Power Power supply for OLED cell. Connect a Schottky diode to GND.
2 RE Output OLED Reset Power supply. Connect a capacitor for stabilization.
Regulator for GOA. Connect a capacitor for stabilization. Connect a Schottky diode
3 VGL Output
to GND.
4 VSUB N o Regulator for pixel NMOS sub. Connect a capacitor for stabilization. Connect a
- utput Schottky diode to GND.
5 VGH Output Regulator for GOA. Connect a capacitor for stabilization.
6 GVDD P Output Regl_J_Iato_r output for Pixel analog system positive power. Connect a capacitor for
- stabilization.
Regulator for source. Connect a capacitor for stabilization. Connect a Schottky diode
7 AVEE_S Output
to GND.
8 ELVDD Power Power supply for OLED cell. Connect a capacitor for stabilization.
Regulator output for source analog system positive power. Connect a capacitor for
9 GVDD_S Output stabilization.
10 RED Output Test pin, please Open.
11 GREEN Output Test pin, please Open.
12 VDDI Power Power supply for D-PHY, DSI and digital part. Connect a capacitor for stabilization.
13 ELVSS Power Power supply for OLED cell. Connect a Schottky diode to GND.
1 ELVEE b Power supply for OLED cell. Connect a capacitor for stabilization. Connect a
ower Schottky diode to GND.
15 GND Power System GND for internal digital/analog system.
16 DVDD Output Regg_lato_r output for logic digital system positive power. Connect a capacitor for
stabilization.
17 ELVDD Power Power supply for OLED cell. Connect a capacitor for stabilization.
18 VBIAS Output Connect a capacitor for stabilization.
19 GVDD Output Regl_J_Iato_r output for GAMMA analog system positive power. Connect a capacitor for
stabilization.
Input/Ou | IM<0>=0, data input/output for 12C;
20 SDALSW<0> | 1 IM<0>=1, used as LSW<0>
IM<0>=0, serial clock for 12C;
21 SCL/LSW<1> Input IM<0>=1. used as LSW<1>
Use to select the interface type
29 IM<0> n IM<0> Command Display Data
npu ov 12C MIPI
1.8V MIPI MIPI
23 CP_TST_1(TE) Output Test pin for debug signal.
24 PWREN Output Keep it open.
o5 RSTN Input Thls S|gnal Wlll reset the device and must be applied to properly Initialize the chip.
Signal is active low.
When use MIPI interface, it is used as MIPI lane P/N SWAP.
Pin Name DP2 | DN2 | DP1 | DN1 | CKP | CKN | DPO | DNO | DP3 | DN3 |
LSW<1:0>=00, PSW=1| D3+ | D3- | D2+ | D2- | CLK+ | CLK- | D1+ | D1- | DO+ | DO-
LSW<1:0>=00, PSW=0| D3- | D3+ | D2- | D2+ | CLK- | CLk+ | D1- | D1+ | DO- | DO+
LSW=<1:0>=01, PSW=1| D3+ | D3- | DO+ | DO- | CLK+ | CLK- | D1+ | D1- | D2+ | D2-
LsW<1:0-=01, PsW=0| D3- | D3+ | DO- | DO+ | CLK- | Clk+ | D1- | D1+ | D2- | D2+
26 PNSWAP Input LSW<1:0>=10, PSW=1| DO+ | DO- | D1+ | D1- | Clk+ | cLk- | D2+ | D2- | D3+ | D3-
LSW<1:0>=10, PSW=0| DO- | DO+ | D1- | D1+ | CLK- | Clk+ | D2- | D2+ | D3- | D3+
LSW<1:0»=11, PSW=1| D2+ | D2- | D1+ | D1- | CLK+ | CLK- | DO+ | DO- | D3+ | D3-
When use IIC interface, it is used as device address select.
PNSWAP IIC device address
ov 0x60
1.8V 0x62
Regulator for gamma. Connect a capacitor for stabilization. Connect a Schottky
27 GVEE Output .
diode to GND.
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28 AVDD Output Regulator for reference. Connect a capacitor for stabilization.
29 GVDD_P Output Regg_lato_r output for GAMMA analog system positive power. Connect a capacitor for
stabilization.
30 DVDD Output Regulator output for logic digital system positive power. Connect all DVDD together.
31 GND Power System GND for internal digital/analog system.
32 MVSS Power System GND for MIPI interface.
This pin is DSI D3+ signal if MIPI Port interface is used.
33 DP<3> Input/Ou | DP3/N3 is differential small amplitude signals.
tput If not used, keep it open.
Input/Ou This pin is DSI-D3- signal if MIPI Port interface is used.
34 DN<3> P DP3/N3 is differential small amplitude signals.
tput .
If not used, keep it open.
35 MVSS Power System GND for MIPI interface.
Inout/Ou This pin is DSI DO+ signal if MIPI Port interface is used.
36 DP<0> P DPO/NO is differential small amplitude signals.
tput .
If not used, keep it open.
Inbut/Ou This pin is DSI DO- signal if MIPI Port interface is used.
37 DN<0> P DPO/NO is differential small amplitude signals.
tput .
If not used, keep it open.
38 MVSS Power System GND for MIPI interface.
This pin is DSI CLK+ signal if MIPI Port interface is used.
39 CKP Input CKP/N is differential small amplitude signals.
If not used, keep it open.
This pin is DSI CLK- signal if MIPI Port interface is used.
40 CKN Input CKP/N is differential small amplitude signals.
If not used, keep it open.
41 MVSS Power System GND for MIPI interface.
INOULOU This pin is DSI D1+ signal if MIPI Port interface is used.
42 DP<1> t Et DP1/N1 is differential small amplitude signals.
p If not used, keep it open.
InoUt/Ou This pin is DSI D1- signal if MIPI Port interface is used.
43 DN<1> t 5t DP1/N1 is differential small amplitude signals.
P If not used, keep it open.
44 MVSS Power System GND for MIPI interface.
INoULOU This pin is DSI-D2+ differential clock signal if MIPI Port interface is used.
45 DP<2> t Et DP2/N2 is differential small amplitude signals.
P If not used, keep it open.
Input/Ou This pin is DSI D2- differential clock signal if MIPI Port interface is used.
46 DN<2> P DP2/N2 is differential small amplitude signals.
tput ’
If not used, keep it open.
a7 MVSS Power System GND for MIPI interface.
48 MVDD Output Regg_lato_r output for MIPI analog system positive power. Connect a capacitor for
stabilization.
49 DVDD Output Regl_J_Iato_r output for logic digital system positive power. Connect a capacitor for
stabilization.
50 VDDI Power Power supply for D-PHY, DSI and digital part. Connect a capacitor for stabilization.
51 ELVDD Power Power supply for OLED cell. Connect all ELVDD together.
52 ELVSS Power Power supply for OLED cell. Connect all ELVSS together.
53 AVEE_S Output Regulator for source. Connect all AVEE_S together.
54 GVDD_P Output E)Z%ltjrlf(let:)r output for Pixel analog system positive power. Connect all GVDD_P
55 VGH Output tpoogv(\;?rr] esrupply for interface system except for MIPI interface. Connect all VGH
56 GVDD._S Output Regulator output for source analog system positive power. Connect all GVDD_S _P
together.
57 GND Power System GND for internal digital/analog system.
58 VSUB_N Output Regulator for pixel NMOS sub. Connect all VSUB_N _P together.
59 VGL Output Regulator for GOA. Connect all VGH together.
60 RE Output OLED Reset Power supply. Connect all RE together.
61 ELVEE Output Power supply for OLED cell. Connect all ELVEE together.
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7.2 Application circuit
Below table is the instruction of peripheral circuit. Regarding power supply capacitor connections, mount an
appropriate capacitor for each power supply.

. . Maximum Rated
No. Signal Name Typical Value Voltage Note
1 GVDD Cap, 1.0uF 1ov -
2 GVDD_S Cap, 2.2uF 1ov -
3 GVDD_P Cap, 2.2uF 1ov -
4 ELVEE Cap, 2.2uF 10v Schottky Diode:RBO6OL
Schottky Diode )
Cap, 2.2uF ; .
5 RE Schottky Diode 10v Schottky Diode:RB0O60L
6 DvDD Cap, 2.2uF 6.3V -
7 MVDD Cap, 1uF 6.3V -
Cap, 1uF R
8 GVEE Schottky Diode 10v Schottky Diode:RB0O60L
9 VBIAS Cap, 1uF 1ov -
10 AVEE_S Cap, 2.2uF 10V Schottky Diode:RBOGOL
— Schottky Diode )
Cap, 1uF ; .
11 VSUB_N Schottky Diode 1ov Schottky Diode:RBO60L
12 VSUB_P Cap, 1uF 10v
13 VGH Cap, 1uF 1ov -
Cap, 1uF ; .
14 VGL Schottky Diode 10v Schottky Diode:RB0O60L
15 ELVDD Cap, 4.7uF 10V
Cap, 4.7uF . .
16 ELVSS Schottky Diode 10V Schottky Diode:RB0O60L
17 VDDI Cap,4.7uF 6.3V

Below circuit is one of typical example for reference to drive the module.

AT 046866761000846+7
ELVS8(4~-5.5V) ] FLVSS ELVSS RE

1
. 1] . VGL 3] erim
T T F | T 3” TuF H 3 igh éf_lﬁ%{;
K J sl '[h =F ] R é:_[ﬁ)i_ss EL;?B 1 {] ELVDD(5V -6 5V)
Ny I~ GREEN | [ 11 - ; 4 TuF i .
N H @ 5| GREEN vDDI T {Jvobia s2~1398v)
N i3] ELVES ELVEE 4.TuF
N T T
S Lf | I 191 GVDD SDA
5CL = SCL IM<0>
CP_TST_1 ~~— CEB_TST_1 PWREN
1F || RST ;; RETN BNIWAP
o ——— oo, A
N I 31 e .
N 51 GND MVEE
Db3 O 3 = DP<3> DN=3>
N ST Mvss DB<0>
DNO DN<0> MVES
CLKP 8 3 34'91 CKP CKN
N 5] Mvss DB<1>
DN1 ~—— DN<l» MVSE
bR 8 3 S DPel> DN<2>
N 5755 T Mvss MVDD

=== DVDD vDDI
ELVDD ELV3SS
AVEE_S GVDD_P
VGH GVDD_S

ﬁ 0 g GND VSUB_N — : |
———==——= VGL RE ———MM
I j{ ELVEE

r

T

S

(5]
¥

£es
o

072AMOLED_CN_61P

Note:

Schottky-RB060L

SDA: IM<0>=0, data input/output for I12C; IM<0>=1, used as LSW<0>
SCL: IM<0>=0, serial clock for I12C; IM<0>=1, used as LSW<1>

PNSWAP:
PNSWAP for MIPI 1IC device address
oV 0x60
1.8V 0x62
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8. Electrical Characteristics

8.1 Absolute Maximum Ratings

The absolute maximum rating is listed on the below table. When this Micro-OLED product is used beyond the absolute
maximum ratings, it may be permanently damaged. It is strongly recommended use this Micro-OLED product within
the following specified limits for normal operation. If these electrical characteristic conditions are exceeded during
normal operation, this Micro-OLED product will malfunction and cause poor reliability.

Item Symbol Value Unit
Power Supply Voltage (1) VDDI -0.3~2 \%
ELVDD -0.3~6.5 \Y
Power Supply Voltage (2)
ELVSS -5.5~0.3 \Y
CLKP, CLKN,
DATAPO, DATANO,
MIPI Differential Input DATAP1, DATANI, 1.32 \
DATAP2, DATAN2 ,
DATAP3, DATAN3
Input Voltage of Interface Vin -0.3 ~VDDI+0.3
Output Voltage of Interface Vo -0.3 ~VDDI+0.3 \%
Operating temperature Topr -20~70 °C
Storage temperature Tstg -40~80 °C
8.2 DC Characteristic
Parameter Symbol Condition Min. Typ. Max. Unit
Power & Operation Voltage
Digital I/ Input Level VIH VDDI=1.62V ~ 1.98V 0.7*VDDI - VDDI v
@Logic High
Digital O I.nput Level VIL VDDI=1.62V ~ 1.98V 0 - 0.3*vDDI \Y
@Logic Low
Digital I/0 Output Level VOH lout = -1mA 0.8*VDDI - VDDI v
@Logic High
Digital I1/0 Qutput Level VOL lout = +1MA 0 ) 0.2VDDI v
@Logic Low
Digital 1/0 Ir?put.leakage IIHD Vin = VDDI 1 UA
@Logic High
Digital I/0O Input leakage LD Vin=0 a UA
@Logic Low
MIPI 1/0O Power Supply MVDD - - 1.2 - \Y
MIP Input leakage IIHMD Vin = MVDD 1 uA
@Logic High
MIPI Inpqt leakage LMD Vin=0 1 UA
@Logic Low
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8.3 DSI DC/AC Characteristic

8.1.1 Receiver characteristic

High speed receiver characteristic

Parameter Description Min Typ. Max Unit
Common-mode voltage HS receive
VCMRX(DC) 70 - 330 mV
mode
Zp Differential input impedance 80 100 125 Q
VIDTH Differential input high threshold - - 70 11\
ViDTL Differential input low threshold -70 - - 11\
VIHHS Single-ended input high voltage - - 460 mV
VILHS Single-ended input low voltage -40 - - mV
Ccm Common-mode termination - - 60 pF
i S L ViHHS

Hs :5
Vour Rc MR
Range ange

______________________________________________________________ VEMRXDCMIN

GND

e ¥ e mmmmmmmmm—mm————————— /_ \ ViLHs

Low power receiver characteristic

Parameter Description Min Typ. Max Unit
VIH Logic 1 input voltage 980 - - mV
ViL Logic O input voltage, not in ULP state - - 550 mVv

VIL_uLPs Logic 0 input voltage, ULP state - - 300 mvV
VHYST Input hysteresis 25 - - 11\
eSPIKE Input pulse rejection - - 300 V-ps
TMIN-RX Minimum pulse width response 20 - - ns

25TLpx 2*TLpx

v v
VAR

Vo vIL
\—/ R €spike

TMIN-RX TMIN-RX

Output

8.1.2 Transmitter Characteristics
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High-Speed Transmitter Characteristics

Parameter Description Min Typ. Max Unit
VemTx HS transmit static common-mode voltage 150 200 250 mV
|Vob| HS transmit differential voltage 140 200 270 mV
VOHHS HS output high voltage - - 360 mV
Zos Single ended output impedance 40 50 62.5 Q
- - 0.3 ul
tr and tr (notel,2) 20%-80%rise time and fall time
- - 0.35 ul

Note:
Applicable when supporting maximum HS bitrates < 1Gbps (Ul=1ns)
Applicable when supporting maximum HS bitrates > 1Gbps(UI<1ns) but < 1.5Gbps(UI=0.667ns)

Low-Power Transmitter Characteristics

Parameter Description Min Typ. Max Unit
VoH The output high level 1.1 1.2 1.3 \%
VoL The output low level -50 - 50 mVv
ZoLp Output impedance of LP transmitter 110 - - Q
VIHCD Logic1 contention threshold 450 - - mVv
ViLcp LogicO contention threshold - - 200 mVv
VOH,MAX
LP-TX
Output High LP-RX
Input High
VOH,MIN
LP-CD
VILMIN Input High
LP-RX
Threshold
Region
VILMAX
VIHCD,MIN
LP-CD LP-RX
Threshold Region Input Low
VILCD,MAX
VoL max Inlf-)llaj-tcl.gw
LP-TX
GND
Output Low
VOLMIN
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8.4 Timing Characteristics
8.4.1 High Speed Mode Characteristics

Parameter Symbol Min Typ. Max Unit

Ul instantaneous UIINST 1 - 3 ns
T Data to Clock Skew TsKew -0.15 - 0.15 UIHS
RX Data to Clock Setup Time Tolerance TSETUP 0.15 - - UIHS
RX Data to Clock Hold Time Tolerance THoLD 0.15 - - UIHS

Tsetup —»|<—— THOLD

0.5UliNsT+TSKEw —>|

CLKP

CLKN

1UlinsT

1Clock Period

8.4.2 Low Power Mode Characteristics

Parameter Description Min Typ. Max Unit

Tiex Transmitted length of any Low-Power state period (MCU
to display module) 50 - - ns

TLpx() Transmitted length of any Low-Power state period (display
module to MCU) S0 - - ns

Time that the new transmitter waits after the LP-10 state

TTA-SURE before transmitting the Bridge state (LP-00) during a Link | T px Z*I(LP
Turnaround B
Time that the new transmitter drives the Bridge state (LP-
TTA-GET ) . . 5% TLPX
00) after accepting control during a Link Turnaround
Time that the transmitter drives the Bridge state (LP-00)
TTA-GO . . ) 4* TLPX
before releasing control during a Link Turnaround
. Bus Turnaround from MPU to display module
€ TLpx(M) <€ TLpx(M) 1€ TLPx(M) ] ' «—Driver Overlop—»
DO+ / /
. DO- .
LP-11 LP-10 LP-00 LP-10 LP-00 LP-00 LP-00 LP-10 LP-11
4—53-;3;)) »€——  TraGeT(D) < TLpx(D) 7> < TLPx(D) |
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. Bus Turnaround from MPU to display module

€ TLpx(D)

T1A-GO(D)

<€ TLPx(D) P14 TLpx(D)

DO+

e

—>
' «—Driver Overlop—»|

DO-

LP-11 LP-10

LP-00 LP-10 LP-00 LP-00
TraA-

8.4.3 High Speed

SURE(M)

Mode Operation Timing Characteristics

LP-00

LP-10

€= TLpx(m) >

LP-11

< TLPx(M) P

Parameter

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 THS-TRAIL to the beginning of TCLK-TRAIL

60ns+52*UI

ns

TCLK-PRE

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

ul

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-SETTLE

Time interval during which the HS receiver should
ignore any Clock Lane HS transitions, starting from
the beginning of TCLK-PREPARE

95

300

ns

TCLK-TERM_EN

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

38

ns

TCLK-TRAIL

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

t

60

ns

TcLK-PREPARE+TCLK-
ZERO

TCLK-PREPARE + time that the transmitter drives
the HS-0 state prior to starting the Clock

300

ns

THs-EXIT

Time that the transmitter drives LP-11 following a
HS burst

100

ns

TD-TERM_EN

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

35ns+
4*U|

ns

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*Ul

85ns+
6*Ul

ns

THS-PREPARE+THS-
ZERO

THS-PREPARE + time that the transmitter drives
the HS-0 state prior to transmitting the Sync
sequence

145ns+10*Ul

ns

THS-SETTLE

Time interval during which the HS receiver shall
ignore any Data Lane HS transitions, starting from
the beginning of THS-PREPARE. The HS receiver
shall ignore any Data Lane transitions before the
minimum value, and the HS receiver shall respond
to any Data Lane transitions after the maximum
value.

85ns+6*Ul

145ns
+10*UI

ns
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CLK+/CLK-
DN+/DN- THS-PREPARE| | THS{ZERO
-VIH(min) \ /
-VIL(max) -
D
o 0 XX X XXX XD
LP-11 LP-01 LP-00 Dn+ lys-o Start of Transmission High-Speed data EoT LP-11
4 TLPX» [ 4—THS-SETTLE—>| <«
THS-TRAIL
<«——TCLK-POST——> /_gg_\ .....
-VIH(min) /
-ViL(max) ._
CLK+/CLK-
“TCLK-TRAIL> «—THS-EXIT—><«TLPX> 4T‘CLK—PREPARE> | «—TCLK-ZERO—»| ¢———T CLK-PRE——>! THS-PREPARE
« «TLPX» —>
-VIH(min) / ) \ 5
-ViL(max) / 3
DN+/DN- /
5= L
- gg 2 Dn+
8.4.4  12C-Bus Interface Timing
Parameter Symbol Min. Typ. Max. Unit Condition
12C Clock Frequency Felk - - 400 kHz
12C Clock Low Telki 1300 - - ns
12C Clock High Tclkh 600 - - ns
12C Data Rising Time Tdr - - 300 ns
12C Data Falling Time Tt - - 300 ns
12C Data Setup Time Tdsu 100 - - ns
12C Data Hold Time Tdhd - - TBD ns
12C Setup Time (Start Condition) Tsu_sta 600 - - ns
12C Hold Time (Start Condition) Thd_sta 600 - - ns
12C Setup Time (Stop Condition) Tsu_stp 600 - - ns
12C Bus Free Time (Stop Condition) Touf_stp 1300 - - ns

12C_SDA

70% —\-70%

12C_SDL .

30%

Tk > [
1% Clock cycle
STA- R-T STOP START
condition condition condition

Telkl

8.5 Reset Timing Characteristics

When Reset happens in Sleep-out mode, this Micro-OLED product will enter blanking sequence with the maximum
time 120 msec. Then this Micro-OLED product will remain in blanking state and return \ default state. During reset
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complete time (tRT), data in OTP will be re-loaded and latched to internal registers. This data re-load is done every
time when there is an H/W reset and completes within 20 msec after the rising edge of RESX. Therefore, it is
necessary to wait at least 20 msec after releasing the RESX before sending commands. Moreover, the Sleep-out

command cannot be sent in 120 msec. Spike (less than 20ns width) Rejection can also be applied during a valid
reset pulse.

Invalid reset(when low
pulse width<15us

tRW 15ps
— —
RESX
tRT
)
—) «—During a valid reset pulse, positive
20ns  spike(less than 20ns width)will be rejected
Displ -
splay Normal Operation Restting Default statue
status

Reset time @VDDI=1.62V to 1.98V, Ta=-40°C to 85°C

Signal Symbol Parameter Min. Typ. Max. Unit Description
trRw Reset low pulse width 15 us
2 ms When reset applied at sleep-in mode
RESX tRT .
Reset Complete time .
120 ms When reset applied at sleep-out mode
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9. Power Sequence

Power on sequence

OTP Sleep in

Power on R e (Command input)

Sleep out Display on

VDDI ims

ns

ELVDD

Te

ELVSS

RSTN / \ Q%st$

mmm”“ Set initial code HH
12C '
<(|nclude sleep out command) 32ms >

MIPI L T L L LT T T T T

Power off sequence

Display on Display off Sleep in Power off

VDDI

ELVDD

=
3
E

ELVSS :

e

RSTN

MIPL OO O O O T
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10. Interface

This Micro-OLED product supports MIPI interface and inter-integrated circuit interface (12C).

IM<0> Command Execute Image Write
ov 12C MIPI
1.8V MIPI MIPI

10.1  I2C Interface

The 12C-bus is for bi-directional, two-line communication between different ICs or modules. The two lines are the
Serial Data Line (12C_SDA) and Serial Clock Line (I2C_SCL). Both lines mustbe connected to a positive power
supply via pull-up resistors. Data transfer can be initiated only whenthe bus is not busy. The acknowledge takes
place after every byte. The acknowledge bit allows the receiver to signal the transmitter that the byte was
successfully received and another byte maybe sent. The master generates all clock pulses, including the ninth

acknowledge clock pulse.

12C-Bus Protocol

Before any data is transmitted on the 12C-bus, the device, which should respond is addressed first. The address of
SYO072 is 0x60 or 0x62. The slave addressing is always carried out with the first byte transmitted after the START

procedure.
Random Write Operation
[sTo[1[1[o[ofofow[A] [T [ [ [ [T TA[ T T[T T TTTA[P|
7 hit address T_ register address L register data L -
L Acknowledge Acknowdedge STCP condition
START condition WRITE corrrrand Acknowedge
Random Read Operation
[slo[1]1]ofofo[olw|A[ T [ [ [ [ [ [ JA[s[o[1[1]ofo[o[o]RIA[ T [ T T [T TJA]r]
7 hit address register address T hit address
Page Write Operation
[sTo[a[z]o[ofo[ow[Al T T T T [T TTAT TT [ TTTTTAITTTTTTT]Al LTI T TT T ]af#
T bit address register address register data register data register data
Page Read Operation
[slo[1]1[o[ofo[ow|A[ T T [ [ [ [T JA[s[o[a[a]ofo[o[ofRIAL T T TTTTTIA ____ ALp]
7 bit acldress register address 7 hit acldress register data register data
T— START condition
Dlirection: l:‘ From master to device l:‘ From device to rmaster Mote: R=RBEAD=1 and VW =\Afite =0

10.2 MIPI Interface

The Display Serial Interface (DSI) specifies the interface between a host processor and a peripheral. DSI builds on
existing MIPI Alliance specifications by adopting pixel formats and command set specified in DPI-2, DBI-2 and
DCS standards.
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Figure shows a simplified DSI interface. DSI sends display data or commands to the peripheral, and can read
back status or pixel information from the peripheral. The main difference is that DSI serializes all pixel data,
commands, and events that, in traditional or legacy interfaces, are normally conveyed to and from the peripheral
on a parallel data bus with additional control signals.

Host Device, DS Transmitier

D5l Transmitter

HZ_ 1P

HE DEM

HE_D1N_
HS _D2P_&
HS_D2M_a
HS_D3P_a

HS_CKP_A
HS_CKN_A

HS_DOF_A

HS_DOM_A

A

=

ay,

Yy

U Bi-directional High™

g Speed Data Links g

YYvyvyvy

Peripheral, DDS] receiver

D5l Receiver
HS_CKP_A
HS CEM &

H5_DOF_A
HE D0M A

HS D1P_&
HS_D1M_A
HE D2F &
H5_D2N_A
HS_D3aF_aA
HS_D2r_a

DSl transmitter and receiver interface
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11. USER COMMAND

Command list: Page FF

Default
Operation | Address | Parameter R/W D7 D6 D5 D4 D3 D2 D1 DO
(Hex)
SWRESET 01 01 W No Parameter 01
Idle .
RDDPM | OA o1 R gﬁnigeﬁ i'f(’;i 1 %i?g"f’f' 08
RODMAD 0B 01 R RGBR/ BG Ho'?i“zr;nt V;'tii% ol 03
CTL al
RDDIM | 0D 01 R '”(‘)’i;g?f“ 00
SLPIN 10 01 W No Parameter NA
SLPOUT 11 01 W No Parameter NA
INVOFF 20 01 \W No Parameter NA
INVON 21 01 W No Parameter NA
DISPOFF 28 01 W No Parameter NA
DISPON 29 01 W No Parameter NA
TEOFF 34 01 W No Parameter NA
TEON 35 01 W Mode NA
MADCTL 36 01 W RGB/BG Holii“z?)nt Flip NA
R al Vertical
IDMOFF 38 01 W No Parameter NA
IDMON 39 01 W No Parameter NA
01 w TE_SCAN_LINE[15:8] NA
STESL 44

02 w TE_SCAN_LINE[7:0] NA
01 R DDB1[7:0] 00
02 R DDB2[7:0] 72
RDDDBS | A1l 03 R DDB3[7:0] 02
04 R DDBA4[7:0] FF
05 R DDB5[7:0] FF
PAGESEL FF 01 R/W PAGE_SEL[7:0] FF
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SWRESET: Software Reset (01h)

01H R/IW D7 D6 D5 D4 D3 D2 D1 DO HEX

Address W 0 0 0 0 0 0 0 1 01
No Parameter

Parameter '

When the Software Reset command is written, it causes a software reset. It resets the commands and parameters

Description to their S/W Reset default values. (See default value in each command description).
The host processor must wait 10 milliseconds before sending any new commands to a display module following
Restriction this command. The display module updates the registers during this time.
SWRESET should not be sent when the display module is not in SLPIN mode.
Default WRITE ONLY, N/A

Legend

SWRST Command

y Driver N

A
‘ Blank Display ’ f Parameter
A

y

Load S/W ( P
Flow Chart Defaults

H]

4

SLPIN Mode

A
Dis
A
Action
A
‘ Mode

A

Sequential
Transfer

- U
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RDDPM: Read Display Power Mode (0Ah)

O0AH R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address R 0 0 0 0 1 0 0 1 0A
Parameter R - D6 D5 D4 D3 D2 - - 08
This command indicates the current status of the display as described in the table
below:
Bit Description Comment
D7 Not Defined Setto ‘0’
D6 Idle Mode On/Off -
D5 Partial Mode On/Off Setto ‘0’
D4 Sleep In/Out -
D3 Display Normal Mode On/Off Setto ‘1’
Description -
D2 Display On/Off -
D1 Not Defined Setto ‘0’
DO Not Defined Setto ‘0’
Bit D7 ‘0’
Bit D6 — Idle Mode On/Off ,'0’ = Idle Mode Off. ‘1’ = Idle Mode On.
Bit D5 ‘0’
Bit D4 — Sleep In/Out ‘0’ = Sleep In Mode. ‘1’ = Sleep Out Mode.
Bit D3 ‘1’
Bit D2 — Display On/Off ‘0’ = Display is Off. ‘1’ = Display is On.
Bit D1 ‘0’
Bit DO ‘0’
Restriction N/A
Default SW Reset/HW Reset : 0Ah= 0x08
Legend
RDDPM Command
Host
A 4 Driver A 4
Send D[7:0] f Parameter ;
A 4
Display
Flow Chart
A 4
< Action >
A 4
Sequential
Transfer
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RDDMADCTL: Read Display MADCTL (0Bh)

OBH R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address R 0 0 0 0 1 0 1 1 0B
Parameter R - - - - D3 - D1 DO 03

This command indicates the current status of the display as described in the table

below:
Description Bit Description Comment
D3 RGB/BGR Order 1=BGR, 0=RGB
. . 1=Normal display
D1 Flip Horizontal 0=Flip Horizontal
) ] 0=Normal display
DO Flip Vertical 1=Flip Vertical
Restriction N/A
Default SW Reset/HW Reset : 0Bh= 0x03
Legend
RDDPM ’{
Host
\ 4 Driver )

i Send D[7:0] ; f Parameter

2l

)
\_/

y
Flow Chart < Action
C Mode )

A 4

Sequential
Transfer
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RDDIM: Read Display Image Mode (0Dh)

ODH R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address R 0 0 0 0 1 1 0 1 oD
Parameter R - - D5 - - - - - 00

This command indicates the current status of the display as described in the table

below:

Description Bit Description Comment
1=Inversion is On
O=Inversion is Off

D5 Inversion On/Off

Restriction N/A

Default SW Reset/HW Reset : 0Dh= 0x00

Legend

RDDPM Command

) 4 Driver N

Send D[7:0] Parameter

Display

Flow Chart

Action

Mode

A

Sequential
Transfer

N () N () P~
J\/\/\/\/\
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SLPIN: Enter Sleep In Mode (10h)

10H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 0 0 1 0 0 0 0 10
Parameter W No Parameter

This command causes the display module to enter the minimum power consumption mode.

In this mode, all unnecessary blocks inside the display module are disabled except interface communication.
Description This is the lowest power mode the display module supports.

In this mode the DC/DC converter is stopped, and panel scanning is stopped.

This command has no effect when module is already in sleep in mode. Sleep In Mode can only be left by the
Sleep Out Command (11h).

Restriction
It will be necessary to wait 80msec before sending next command; this is to allow time for the supply voltages
and clock circuits to stabilize.
Default WRITE ONLY, N/A

It takes 10msec to get into Sleep In mode after SLPIN command issued.

Legend
SLPOUT Mode
Command
Y Y
f SLPIN / f Parameter /
Y Y

( SLPIN Mode
Flow Chart

\_/
)

Display >
\ 4

< Action >

< Mode >

Y
Sequential
Transfer

Attachment is the exclusive property of SeeYA and shall not be reproduced or copied or transformed to any other format without
prior permission of SeeYA. Please handle the information based on Non-Disclosure Agreement.



SeeYA Technology SeeYA 0.72inch Micro-OLED

SLPOUT: Exit Sleep in Mode (11h)

11H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 0 0 1 0 0 0 1 11
Parameter W No Parameter

This command turns off sleep mode. In this mode the DC/DC converter is enabled, and panel scanning is

Description started.
This command has no effect when module is already in sleep out mode. Sleep Out Mode can only be left by the
Sleep In Command (10h).
Restriction
It will be necessary to wait 10msec before sending next command, this is to allow time for the supply voltages
and clock circuits to stabilize.
Default WRITE ONLY, N/A
It takes 120msec to become Sleep Out mode after SLPOUT command issued.
Legend
SLPOUT Mode
Command
A \ 4
f SLPIN Parameter ;
\ 4 \ 4
( SLPIN Mode ) ( Display )
Flow Chart

Y
< Action >

Mode

)
\_/

A 4

Sequential
Transfer
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INVOFF: Display Inversion Off (20h)

20H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 0 1 0 0 0 0 0 20
Parameter W No Parameter
Displayed image colors are not inverted.
(Example)
Input Data Display
I | |
Description
Restriction This command has no effect when module is already in inversion off mode.
Default WRITE ONLY, N/A
Legend
Command
A 4
. . Parameter
Display Inversion /
( On Mode )
Y
< Display >
Flow Chart NN
A 4
Y Action
Display Inversion
OFF Mode
Y
( Mode )
\ 4
Sequential
Transfer
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INVON: Display Inversion On (21h)

21H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 0 1 0 0 0 0 1 21
Parameter W No Parameter
Displayed image colors are inverted.
(Example)
Input Data Display
| | = L[] ]
Description B
[ |
[ |
[ |
[ |
[ |
|
Restriction This command has no effect when module is already in inversion on mode.
Default WRITE ONLY, N/A
Legend
Command
Y
/ . Parameter
Display Inversion / /
< OFF Mode )
Y
< Display )
Flow Chart NN
\ 4
Y Action
Display Inversion
ON Mode
Y
( Mode )
Y
Sequential
Transfer
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DISPOFF: Display Off (28h)

28H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 0 1 0 1 0 0 0 28
Parameter W No Parameter

This command is used to enter into DISPLAY OFF mode. In this mode, the DISPLAY output is disabled and
blank page inserted.

(Example)
Input Data Display
[
Description
Restriction This command has no effect when module is already in display off mode.
Default WRITE ONLY, N/A
Legend
Command
y
Display ON / Parameter /
Mode

Y

( Display )
Flow Chart DISPOFF
y
Y Action
Display OFF
Mode

Y
( Mode )

A 4

Sequential
Transfer
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DISPON: Display On (29h)

29H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address w 0 0 1 0 1 0 0 1 29
Parameter W No Parameter
This command is used to recover from DISPLAY OFF mode. In this mode, the DISPLAY output is enabled
(Example)
Input Data Display
I | |
Description
Restriction This command has no effect when module is already in display on mode.
Default WRITE ONLY, N/A
Legend
Y
Display OFF f Parameter ;
Mode
Y
( Display )
Flow Chart DISPON
\ 4
Y Action
Display ON
Mode
Y
( Mode )
A 4
Sequential
Transfer
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TEOFF: Tearing Effect Line OFF (34h)

34H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address w 0 0 1 1 0 1 0 0 34
Parameter W No Parameter
Description This command turns off the display module’s Tearing Effect output signal on the TE signal line.
Restriction This command has no effect when Tearing Effect output is already OFF.
Default WRITE ONLY, N/A
Legend
Command
Y
/ Parameter /
TE output ON
Y
( Display )
TEOFF
Flow Chart \ 4
Action
C TE output OFF )
Y
( Mode )
Y
Sequential
Transfer
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TEON: Tearing Effect Line ON (35h)

35H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address w 0 0 1 1 0 1 0 1 35
Parameter W - - - - - - - Mode
Mode: 0
The Tearing Effect Output line consists of V-Blanking information only.
B tval < lyhd
TE [/ \ /
Mode: 1
o The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information.
Description
< tval Hetund
_/__\ tha than
Tearing Effect output will be low if the display module is in Sleep-In mode.
This command turns on the display module’s Tearing Effect output signal on the TE signal line.
Restriction Tearing Effect output will active when IC is in display on status.
Default WRITE ONLY, N/A
Legend
Command
\ 4
Parameter
L=/
h 4
Display
Flow Chart
v
Y < Action
f Mode ;
h 4
v Mode ,
‘ TE output ON ,
v
Sequential
Transfer
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MADCTL: Set Address Mode (36h)

36H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address w 0 0 1 1 0 1 1 0 36
Parameter W - - - - D3 - D1 DO
Bit Description Comment
D3 RGB/BGR Order 1=BGR, 0=RGB
) } 1=Normal display
D1 Flip Horizontal (SS) 0=Flip Horizontal
) . 0=Normal display
DO Flip Vertical (GS) 1=Flip Vertical
D3=0 D3=1
Display Device Display Device
SS=1
Input data Display
TOP left L] TOP left L]
1 1
[T R [TTTT N
I——9>» M ——9>» M
Description
SS=0
Input data Display
TOP left L] TOP left L]
1 1
[T N [T N
I——9>» M ——>M
GS=0
Input data Display
TOP left L1 TOP left L] ]
1 1
[T N [T T T N
—3» M —> M

Attachment is the exclusive property of SeeYA and shall not be reproduced or copied or transformed to any other format without
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GS=1
Input data Display
TOP left L1 TOP left L1111
1 L1
EEEEE N EEN N
—— M ———— M
Restriction N/A
Default WRITE ONLY, N/A
Legend
\ 4
f Parameter ;
MADCTL
\ 4
Y ‘ Display ’
Flow Chart f Send D[7:0] ;
Y
Y
Set Action
R/G/B,B/G/R
Flip Horizontal
Flip Vertical
\ 4
‘ Mode ’
Y
Sequential
Transfer

Attachment is the exclusive property of SeeYA and shall not be reproduced or copied or transformed to any other format without
prior permission of SeeYA. Please handle the information based on Non-Disclosure Agreement.



SeeYA Technology SeeYA 0.72inch Micro-OLED

IDMOFF: Idle Mode Off (38h)

38H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX

Address w 0 0 1 1 1 0 0 0 38

Parameter W No Parameter

This command is used to recover from Idle mode on. In the idle off mode, the display module can display maximum

Description 16.7M colors.

Restriction N/A

Default WRITE ONLY, N/A

Legend

Command

A

y
/ Parameter /
C Idle on Mode )

A\ 4
C Display )
IDMOFF

Flow Chart \ 4
\ 4 < Action >
( Idle off Mode )

\ 4

( vode )

Y
n

Sequential
Transfer
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IDMON: Idle Mode On (39h)

39H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 0 1 1 1 0 0 1 39
Parameter W No Parameter

This command is used to enter into Idle mode on. In the idle on mode, color
expression is reduced. The primary and the secondary colors using MSB of

each R, G and B, 8 color depth data are displayed.

(Example)

Memory Display

Description
R7-RO G7-GO B7-BO
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX IXXXXX
Red IXXXXX OXXXXX OXXXXX
Magent IXXXXX OXXXXX IXXXXX
Green OXXXXX IXXXXX OXXXXX
Cyan OXXXXX IXXXXX IXXXXX
Yellow IXXXXX IXXXXX OXXXXX
White IXXXXX IXXXXX IXXXXX
X=do not care
Restriction N/A
Default WRITE ONLY, N/A

Attachment is the exclusive property of SeeYA and shall not be reproduced or copied or transformed to any other format without
prior permission of SeeYA. Please handle the information based on Non-Disclosure Agreement.
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Legend

Command

A
/ Parameter /
C Idle off Mode )
Y
< Display )
IDMON
y
Flow Chart \ 4 Action >
< Idle on Mode )
( Mode

Y

_/

Sequential
Transfer
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STESL: Set Tear Scanline (44h)

44H R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address W 0 1 0 0 0 1 0 0 44
1% Parameter W TE_SCANLINE[15:8]
2" Parameter W TE_SCANLINE [7:0]

This command is turns on the display module’s Tearing Effect output signal on the TE signal line when the
display line reaches TE_SCANLINE N.

Internal V-sync
ﬂ / I\
|

Description V-blanking |

!+Shift N |ines+: / \ TE output !¢Shift N Iinesm

| V-blanking |

Tearing Effect output will be low if the display module is in Sleep-In mode.

Restriction
Default WRITE ONLY, N/A
Legend
A
Set TE on f Parameter
play
Flow Chart

=7
=
=
=

TE_SCANLINE
[15:8]

4
4
4
4

Y
ode
TE output on

A

Sequential
Transfer
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RDDDBS: Read DDB Start (Alh)

AlH R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address R 1 0 0 1 0 0 0 1 Al
1% Parameter R DDB1[7:0] 00
2" Parameter R DDB2[7:0] 72
3 Parameter R DDB3[7:0] 02
4" parameter R DDB4[7:0] FF
5 Parameter R DDB5[7:0] FF

This command reads identifying and descriptive information from the peripheral.

This information is organized in the Device Descriptor Block (DDB) stored on the peripheral. The response to
this command returns a sequence of bytes that may be any length up to 64K bytes. Note that the returned
sequence of bytes does not necessarily correspond to the entire DDB; it may be a portion of a larger block of
data. The format of returned data is as follows:

Parameter 1: LS (least significant) byte of Supplier ID. Supplier ID is a unique value assigned to each peripheral
supplier by the MIPI organization.

Parameter 2: MS (most significant) byte of Supplier ID.

Parameter 3: LS (least significant) byte of Supplier Elective Data. This is a byte of information that is determined
by the supplier. It could include model number or revision information, for example.

Description - . .
Parameter 4: MS (most significant) byte of Supplier Elective Data

Parameter 5: single-byte Escape or Exit Code (EEC). The code is interpreted as follows:

- FFh — Exit code — there is no more data in the Descriptor Block

- 00h — Escape code — there is supplier-proprietary data in the Descriptor Block (does not conform to any MIPI
standard)

- Any other value — there is DDB data in the Descriptor Block. The format and interpretation of this data is
documented in MIPI Alliance Standard for Device Descriptor Block (DDB).

DDBs may contain many more data fields providing information about the peripheral.

Restriction N/A

Default Power On Sequence / SW Reset/HW Reset : A1lh= 0x00, 0x72, 0x02, OxFF, OxFF

Attachment is the exclusive property of SeeYA and shall not be reproduced or copied or transformed to any other format without
prior permission of SeeYA. Please handle the information based on Non-Disclosure Agreement.
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Legend

Command

A

A
f Parameter ;
4
RDDDBS ( Display )
Y
Y
DDB1[7:0] Adtian
A\

Flow Chart

DDB5[7:0]

A

Q vode )

A 4

Sequential
Transfer
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PAGESEL: Page Select (FFh)

FFH R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Address R/IW 1 1 1 1 1 1 1 1 FF
Parameter R/W PAGE_SELJ[7:0] FF
This command is used to select page
PAGE_SEL[7:0] Function
00 select page 0 command
01 select page 1 command
02 select page 2 command
Description 03 select page 3 command
04 select page 4 command
05 select page 5 command
07 select page 7 command
oC select page C command
FF select page FF command
Restriction N/A
Default Power On Sequence / SW Reset/HW Reset : FFh= OxFF
Legend

Command

Y
f Parameter ;
RDDDBS \ 4
‘ Display ’
Y
Flow Chart Send
PAGE_SEL[7:0] v
Action
A 4
Access Page N
Command
Y
‘ Mode ’
Y
Sequential
Transfer
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12. Reliability

No. Item Condition Judgement Criterion

High Temperature
1 80°C 240hrs
Storage

High Temperature

2 70°C 240hrs
Operating
Low Temperature
3 -40°C 240hrs After testing
Storage
1.No clearly visible defects or remarkable deterioration of
Low Temperature display quality.
4 -20°C 240hrs
Operating 2.No function-related abnormalities
High Temperature *The results must be checked after 2hours later under
5 60°C/90%RH 240hrs room temperature

/ Humidity Storage

High Temperature
6 60°C/90%RH 240hrs
/ Humidity Operating

-30C «—— 80°C, 0.5hr,
7 Thermal Shock
Change time <1min, 100cycles

After testing

Air discharge +2kv
8 ESD 1.Hard defect should not happen

Contact discharge +1kv 2.1f it would be recovered to normal state after resetting,

it would be judged as a good state.

13. Handling Precautions

. Mounting Method

The MOLEDA panel of SeeYA module consists of one silicon backplane and one cover glass, which can easily get
damaged. Since the module is constructed as to be fixed by utilizing fitting holes in the printed circuit board. Extreme
care should be used when handling the MOLED.

. Caution of MOLED Handling and Cleaning

When cleaning the display surface, use soft solvent as recommended isopropyl alcohol and wipe gently, don't wipe the
display surface with dry or hard materials that will damage the polarizer surface, don't use the following solvent, Water,
Ketone, Aromatics

. Caution of Against Static Charge

For MOLED module, use C-MOS drivers, therefore we recommend that you, connect any unused input terminal to VCI
or VSS, do not input and signals before power is turned on, and ground your body, work/assembly areas, assembly
equipment to protect against static electricity. It could occur static electricity when taping off the film which protects
MOLED. Against static charge, you should make sure that the product is safe or not by experiment in advance.

. Packing

Attachment is the exclusive property of SeeYA and shall not be reproduced or copied or transformed to any other format without
prior permission of SeeYA. Please handle the information based on Non-Disclosure Agreement.
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The packing principle is that MOLED module should keep its packing condition at the time of delivery. For safety &
avoiding the module damage, Carton box must stack the below 4 boxes.

When storing the MOLED after unpacking, note the followings. MOLED module is consisted of GLASS and assemblies.
It should avoid pressure, strong impact, and being dropped from a height.

To prevent modules from degradation, do not operate or store them in a place where they are directly exposed to sunlight
or high temperature/humidity.

. Caution for Operation

If you do not follow normal POWER ON, OFF sequence or abnormal operating, then MOLED module can be damaged
electro-optically and does not recover. Do not change software without SeeYA confirmation.

Response time may extremely delay at a temperature lower than operating range, MOLED does not normally operate
at a high temperature. But this may recover at a proper temperature.

When you set optimal operating voltage to MOLED module, you can see the optimal contrast of MOLED. So, add voltage
controllable function at SET Module.

MOLED module may not display normally when twisting power or pressing power is added. Therefore, you should
secure MOLED module maximum thickness at set assembly not to have any pressure affect MOLED module.

Electro-chemical reaction may occur when there is humidity on pad, therefore, you should use MOLED Module below
maximum operating humidity.

MOLED Module Power VDD should be designed to protect surge current at SET Module. You should not damage
connector and cable for MOLED module assembly by force folding or by applying extreme power.

MOLED may not display normally when it is interfered by surrounding elements, therefore you should consider setting
design not to damage MOLED module by surrounding elements.

To satisfy EMI standards, you should plan your design after considering emitting energy. We can’t guarantee display
characteristics outside viewing area, therefore your set window should be fixed into viewing area. Image-sticking may
occur if MOLED displays same image for a long time, so you need to make a change for MOLED.

. Storage

Place in a dark place where neither exposure to direct sunlight or any fluorescent light is permitted and keep at room
temperature & room humidity. Store with no contact with polarizer surface. It is recommended to store them as they
have been contained in the inner container when we delivered them.

. Safety Precautions

Disassembly or modification may cause electric shock, damages to sensitive part inside of the AMOLED module, dust
adhesion, or scratches on the display part. In the event that the contents of AMOLED module are on skin, wipe them
with a paper towel or gauge and wash the part well, and receive medical attention if necessary. Do not use the AMOLED
module for the special purpose besides display units. Be careful of the glass chips that may cause injury to fingers of
skin, when the display part is broken. For keeping safe quality from outer exposure or contamination, modules should
be consumed within 2 months after unpacking.

. Precautions before use
You should discuss the following case with SeeYA:

in case of any questions about contents of this "Specification for Approval".

in case of occurring new problems not mentioned at this "Specification for Approval".
in case of your request about income inspection specification change.

in case of occurring new problem at your driving test.

YV VYV

*If SeeYA has to change the conditions specified in the specification, previously shall be held and decided.
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14. Packing

TBD
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