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1.7 @ 3#% (Product Specifications)

HRER (Panel Type) AMOLED
AR (Panel Size) 1.2 inch
BEBURST (Panel outline) 35%35%1. 54mm

435 # (Resolution) 390 *(RGB) * 390
B~ AEEE (Dot Pitch) 0.078% 0. 078mm
BREFE (color) 16. ™™
A (View Angle) All direction
miZ (Frame rate) 60Hz
FE~EEH (Pixel Per inch) 459. 62
BisH (LCM Outline) 33. 22%33. 75%0. 67mm
SERX (Active Area) 30. 420%30. 420mm
ERIREN IC (Display Driver IC) C05300
FEOKA (Interface Type) QSPI
BEEE (LCM Brightness) Typ:600cd/m2
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3.3 05 X (The Interface Definition)

AMOLED Symbol /O Function
Pin No.
1 MTP Power MTP programming power supply pin. (8.25V typical) - Must be left open or
connected to VSSD in normal condition.
2 VBAT Power Power supply for Power IC , Voltage Range 2.9~5.5V.
3 SDAO /0 data signals if QSPI interface.
4 SDA1 I/0 data signals if QSPI interface.
5 SDA2 I/0 data signals if QSPI interface.
6 SDA3 /0 data signals if QSPI interface.
7 CS Power Chip select input pin (“Low” enable) in QSPI I/F.
8 SCL Power A synchronous clock signal in QSPI I/F.
9 TE Digital Tearing effect output pin to synchronize MCU to frame writing, activated by
Output S/W command. When this pin is not activated, this pin is output low.
(VDDI-VSSI
)
10 RST Power Ground.
11 I0vVCC Power Power supply for display driver IC interface and logic system.
12 vcce Power Power supply for Power IC Enable
13 GND Power Ground.

4. R, (Electrical Characteristics)

4.1. Absolute Maximum Ratings

Absolute Maximum Ratings List

Rating :
Item Symbol S Unit
Min. Typ. Max.
Power supply voltage VDDI ~VSSD -0.3 - +5.5 \'
VCI (VCIA, VCIC, VCIR) ~
Power supply voltage -0.3 - +5.5 \"
VSSA
Supply voltage AVDD ~ WVSSA -0.3 - +6.6 \i
Supply voltage AVSS ~VCL -0.3 - +5.0 v
Supply voltage VGH ~ VGL [VGH-VGL| =30 W
Operating temperature Topr -40 +85 e
Storage temperature Tsig -55 +125 o6
Input voltage Vin -0.3 VDDI+0.3 \'i
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4. 2. DC Characteristics

DC Characteristics List

Parameter Symbol Conditions MIN TYP MAX Unit | Notes
Power generation & Operation Voltage
AVDD booster voltage AVDD Operating Voltage 4.5 - 6.5 v
WVCL booster voltage VCL Operating Voltage -5.0 - -35 v
Analog Operating voltage VREFP Operating Voltage 0.5 - 5.0 v
Analog Operating voltage VREFN Operating Voltage -5.0 - -0.5 v
Analog Operating voltage |_ELVDD | Operating Voltage 2.0 - 5.0 v
Analog Operating voltage |_ELVSS | Operating Voltage -5 - -0.5 v
Gamma reference voltage VGMP Operating Voltage 2 - 6.3 v
Gamma reference voltage VGSP Operating Voltage 0 - 45 A\
WVGH booster voltage VGH Operating Voltage 3 10.6 v
WVGL booster voltage VGL Operating Voltage -15 -2 v
Voltage difference between ;
VGH-VGL | [VGH-VGL| =30 30 v
VGH and VGL
I/O operating voltage VDDI /O supply voltage 1.65 - 33 v
LOGIC INPUT/ OUTPUT
ah R y 0.8x
Logic High level input voltage ViH \VDDI - VDDI v 1
Logic Low level input voltage WiL - VSS - 0.2 A" 1
J P J vDDI
ic Hi by
Logic High level output voll R, off S 0.8 } VDDI Vv 2
voltage WVDDI
; 0.2X
Logic Low level output voltage VoL 10L = +0.1mA VSS - \VDDI v 2
Logic High level leakage ILiH1 Vin =0 to VDDV - - 1 HA 1,2
Logic Low level leakage luiLt Vin =0 to VDD/ -1 - - HA 1.2
Source OP Output
b Sout=4.2V
Qutput deviation voltage Vaew Sout = 0.8V TBD mV
QOutput deviation voltage Vaev 4.2\/>Sout=0.8V TBD m\
Output offset voltage Vorser TBD mv
Stand-by Current
DSI LP mode
; VDDI Current i L
stip1
DSI| LP mode
WVCI Current 25 p !
Slasp sl DSl Ultra Low power 85 &
VDDI Current H
|sluli
DSl Ultra Low power
VCI Current 23 HA 1
& Sl 4 | VDDI Current 2 pA
el R ST8 'yl Current 1 A 1

7/19



NISIN

Parameter Symbol Conditions MIN TYP MAX Unit | Notes

Oscillator Output

Oscillator tolerance A 0SC | All Temperature | -2% ‘ - | 2% | % | 3

Note 1: Including of all logic I/O pins.
Note 2: Including of TE, TE1, SWIRE, OLED_EN.
Note 3: Oscillator = 22MHz.

4. 3. Timing Characteristics

4.3.1.Display panel Power on /off sequence
The power on sequence for different power input modes are shown below figures.

Power ON Sequence Timing

ol Value :
Symbol Description - Unit Remark
Min. | Typ. | Max.
Ton1 VDDI on to VCI on delay >0 us
T2 VDDI on to valid to RESET high 10 ms
T3 RESET high to first command 10 ms
T4 Sleep-out ccmmarjd received to Display 60 o—
on command received.

The Power on sequence is shown as below.

T2
RESX ;u T

! T4
Initial SLP Image n;s
SPI code OuT, Write e

SPI Power ON Sequence

Note 1: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

Note 2: This power-on sequence is based on adding Schoftky diode on VGL pin to ground.

Power OFF Sequence
The power off sequence for different power input modes are shown below figures.
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Power OFF Sequence Timing

TS

Value
Symbol Description Unit Remark
Min. | Typ. | Max.
Tofi1 | VCI off to VDDI off delay >0 us
T5 Display-off command received to Sleep-in command =0 i
delay
T6 Sleep-in command received to valid to RESET low 83 ms {@60Hz
T7 MIPI ultra low power mode to valid to RESET low 0 us
T8 RESET low to VCI off delay 0 us
The power off sequence is shown as below:
| Tonl
——————————
VDDI l N
l
|
|
vel T{
|
l
|
T8 :
RESX !
|
T

Note 1: Unless otherwise specified, timings herein show cross point af 50% of signal/power level.

QsPI Video oS\ S
packet OFEfl | i

I T N

QSPI Power off sequence

Note 2: Keep VGH is equal to or larger than VCI during power off sequence.

4.3.2. AC Timings Characteristics

Serial Interface Characteristics (QUAD SPI)

nCS

SCL

SDi
DCX
DI1:01

sSDO

=\

scye
T:'::"_"!'|
sl Isc L=
| o
\ IL ~'.‘IIIL
I!"'IH
3:‘ Input Data ::'I*:_ Input Data X
t'SC'D
\'J W, W
v Output Data V?:: R Output Data Vg': K
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Parameter Symbol Conditions MIN Speci-fl.i‘.c::tion MAX Unit Notes
Tscve Clock cycle (Write) 20 - = ns
Tscve Clock cycle (Read) 100 - ns
TscH Clock “H" pulse width (Write) 6.5 - - ns
TscH Clock “H” pulse width (Read) 45 - - ns
R TscL Clock “L” pulse width (Write) 6.5 - - ns
TscL Clock “L" pulse width (Read) 45 - - ns
Tscr Clock rise time - - 35 ns
Tscr Clock fall time - - is ns
Tesuw Chip select setup time 10 - - ns
CSX
TcH Chip select hold time 10 - - ns
SDI Tsisu Data input setup time 4 - - ns
DEX TsiH Data input hold time 4 = - ns
D[1:0]
sDo Tsoo Data output setup time - - 45 ns
Tson Data output hold time 5 - - ns

Note 1: Logic high and low levels are specified as 20% and 80% of VDDI for Input signals.
Note 2: Ta = -30 fo 85 °C, VDDI=1.65V to 3.3V, VCI=2.7V to 3.6V, GND=0V
Note 3: The max SCL sequence of 4-wire QSPI transferring RGB888, RGB666 and RGB555 is 50Mhz.

4.3.3. Display panel reset timing:

Shorter than 5us

RESET — \._. i

tRESET

/
Internal . .
5 Normal Operation Resetting Initial condition
co \ (Default for H/W RESET

Reset Input Timing

.
: S Specification .
Signal Symbol Parameter Description MIN | TYP | MAX Unit | Notes
tRESW Reset “L" pulse width 10 us 1
When reset applied
RESET , during Sleep in mode % g 2
tRESET Reset complete time :
When reset applied 120 mS 5
during Sleep Out mode

Note 1: Spike due to an electrostatic discharge on RESET line does not cause irregular system reset according to the table

below.
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Reset Input Actions

RESET Pulse Action
Short than Sus Reset Rejected
Long than 10pS Reset
Between 5us and 10uS Reset Start

Note 2: During the resetting period, the display will be blanked ( The display is entering blanking sequence. which maximum
time is 120ms, when Reset Starts in sleep out mode. The display remains the blank state in sleep in mode) and then
refurn to Default condition for H/W RESET.

Note3: During Reset Complete Time, values in OTF memory will be latched fto internal register during this peniod. This loading
is done every lime when there is H'W RESET complete time(tRESET) within 5ms after a rising edge of RESET.

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

Oyt

i
REsn—\—/ Reset is accepted
20us
i
RESET Less than 50ns which positive spike will be rejected

50ns

NoteS5: it is necessary to wait Sms after releasing RESET before sending commands. Also Sleep Qut command cannot be sent
for 120msec.

5. 0] FE 4 S04 (Reliability Test Conditions And  Methods)
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6. JtEEZE (Optical Characteristics)

Item Syvmbol Condition Min Twvp Max Unit MNote
Surface Luminance Lv — - 350 - cd/m2 Notel
Luminance uniformity | & WHITE @=0° 85 - - %a Note2
Contrast Ratio Cr W 30000 - - - Note3
Up/Down/
Wiewing Angle 5] Right/Left 88 - - deg Noted
Cr=10
Red x 0.657 0.687 | 0.717
Red v 0.282 0312 | 0342
Green x 0.185 0.225 | 0.265
Color Coordinate of [ Greeny oo, [0692 [ 0732 [0772 " o
CIE1931 Blue x Ta=2sC. | 0.107 | 0.137 [0.167
Blue y 0.023 0.053 | 0.083
White x = 0:.300 -
White y - 0.310 -
WNTSC ratio - - o0 LiO - % CIE1931
Life Time T95 25C 240 - - hours -

Note:

All of the data above are based on moduale with POL. and'the wransmittance of POL is 42%.

Motel. Surface Luminance

* Measurement equipment: CS2000 or similar equipment.

+ Measunng surroundings: Dark roomi

« Measuring temperature: Ta=25"C}

= The data are measured after OLEDs are lighted on for more than 5 minutes and all pixels are fully white.
« The Surface Luminance is the average value of 5 measured spots (Fig-1):

Lv = Average Lumnnance with all white pixels (Py, P2, Ps, Py, Ps)

Note2. Luminance Uniformity
» Measurement equipment: CS2000 or similar equipment.

= Measuring susroundings: Dark room.

« Measunng tempesature: Ta=25C.

» The data are measured after OLEDs are lighted on for more than 5 minutes and all pixels are fully white.

* The Luminance Uniformity is calculated by using following formula:
SWMWHITE = Lp (Min.) / Lp (Max.) =100 (%)

LpAMin.) = Minimum Luminance with all white pixels (P,, Ps, P5, Py, Ps)

Lp (Max.) = Maximum Luminance with all white pixels ((P,, Ps, Ps, Py, Ps)

Noted. Contrast Ratio

« Measurement equipment: CS2000 or similar equipment.
« Measuring surroundings: Dark room.

= Measuring temperature: Ta=25C.

* The data are measured after OLEDs are lighted on for more than 5 minutes.

* The Contrast Ratio is calculated by using following formula:
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Contrast Ratio(Cr)=Lw /Lb
Lw = Average Luminance with all white pixels (P, P4, P4, Py Ps)
Lb = Average Luminance with all black pixels (P, P2, Ps, Py Ps)

HAD
La S ! I
Y g—— HZ —p :
EI;“'C}‘ """ Errans -O-'l 5 measuring points
hooL R
i : : l4—- Active Area
i {; ______
T i '
vz : : ! ?\
Hetgf K
- ' i »

Fig-1 ( <1 l"
Noted. Viewing Angle
» Measurement equipment: DMS803 or similar equi ;
* Measuring surroundings: Dark room.

* Measuring temperature: Ta=25C.

* The Viewing Angle is the angle at which the ¢
the horizontal or x axis and the vertical or

surface.

ter than 10. The angles are determined for
t to the z axis which is normal to the display

RIGHT

T Gy X

Fig-2
NoteS. Color Coordinate of CIE1931
* Measurement equipment: CS2000 or similar equipment.
* Measuring surroundings: Dark room.
*» Measuring temperature: Ta=25C.
* The x, y value of Color Coordinate is determined by measuring at center position of the display panel.
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H REILTABILITY TEST

High Temperature

TOC 22°C /120 hours

™. Test Item Test Condition Inspection after test
Inspection after 2 hours
1 High Temperature Storage B0°C =2"C /120 hours storage al room temperature.,
the sample shall be free from
defects:
2 Low Temperature Storage -30°C £27C /120 hours L Bcmasicable doicnoration

of No clearly visible defects
or display quality. Howewver,
any polarizer's deferiorations
by the high temperatace’ High

would be judged as a good part.

Characteristic.

1. The test samples should be applied to only one test item.
2 _For Damp Proof Test, Pure water(Resistance = 1 0M0) should be used.
3.In case of malfunction defect caused by ESD damage, ifitiavould bégecovered to normal state after resetting, it

Operating ==
humidity Storage test and the
Hightfemperaturc! High
4 Low Temperature _20°C 22 C/120 hours humiditypOperation test are
Operating pefmitted.
30 T 42 T ~25-B0 T 42 T 2I. I"L"ﬂf:ﬁft‘iﬁs“ g ared
5 Temperature Cycle storage =1lDcycles 3. Opiical '!.eria 2
(30min.) (Smin.) (30min.) WA hitelteu'y' = 0,02
- 4. " Mo wvisible defects .(optical
High Temperature o i 1 5
(=3 Humidity Storage 60°C 25°C =002%%RH/ 120 hours Amechanical) .
Remark:

4 _Failure Judgment Criterion: Basic Specification, gBlecirigal Chafacieristic, Mechanical Characteristic, Optical

7RI ARE (Inspection standard)

7.1 AAR AR

T H

AR R

Hl e b

WA A

Ttk

PRI R SRET
KR4 (LCD/POL/BL/
=R/TP/HRERY/ WG
. FREASNRR/

REF)

pmm)
mk

CD:(L+W)/2

>2.4~f

7.0~

S
SRER
M

- p=d

®=0.10mm | it

10 10mm [EEER R I 3 1M
2 BRERRAARF 10K,
X EEE—TU NG

B

0.lmMm<od=<

0.15mm

P, BEAT 2D

0.15mm<od=<

0.2mm

P, BEAW 1D

@>0.2mm 0
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RIS S =IREST
K94 k%) (LCD/POL/BLY | (L) % (W) A
1-2 A B
=EWR/TP/RE R/ NS
L < (3
B4, FRAGHE S/ =1mm =0.03mm ?
(R _, s
i o5 ) =Mmm 0.03<W=0.05mm 1
&) EbXT)
____/-""f" >2mm >0.06mm NG
1 ] W \ IR MELZEABEES 10mm B E (>24~F—70F) &
SRIOF
D= (X+Y) /2
) Foo ot | | o0
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S v oy R 1/3 (BT ﬁfﬁ
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d >0. 2mm NG =
&) 0.2<®=1.5mm, CGHKELLIM 3 S?im
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SN | SFEM. REWHAR |9 N S A NG
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16/19




NISIN

BEAR =k
e AJK fiEk T/P feds s | s MK RIS ERIBICT 2/3 OK, R REE AR (2
B BT AR | TR R, A/K BT R AR R R NG
SNIR HESE 1&9&?0 ; e s \ Yy At C:3i0)
2. A/K SR T/P 154 5 2. A/K B T/P IRFE AR . IAEM. % NG
(k| AR 3. FPCIREAAEY, 2 IFa%s, RN, Sk
SN CE T - e
- 4, T/P JEEENL A, DNIESRLENZE NFEE, FIRABEZZED 0. 2mm NG -
RS2 5T E KT 0. 5mm NG.
A)
1-6 | FPC =4t
" " 1. FPC [T I 3mie B &, KA 2L, FPC 1A%,
5L I\FPCL?E%*E PSR b sheor e, REMGERALKATE, NG R
Ok Z:? ’f PARSIEL |y, Mt e KPR, FRE T | e
LN 7
" 0. 0B LR TR AL 1 9 BL 4%, FFHTUEE 0.2 [A]#E  OK
HE .
7.2, HLIRR AR
T H R E H 5 bt oy
2-1
H,
BBl B
T LCD PRI 3514 =2 451 3 80 Aot N R NG iNEsS
(E i
IR
)
o_o | bRl LCD HEjEH
4T (B al = “)f_?l‘ N > ﬂ%iﬂ”
g | I SRR HRRYer xo o
EHM% ﬁL“(‘D\D
e AROEHE o i
79

17/19




NISIN
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S FFHEREHI (Precautions for Use of LCD Modules)

8.1 W E LA E L IMO, 1EHRHE ST (48105 S0 PR SUIE Ak 2 DA e 20
LR HINLEL

8.2 B PIEMEE M WIS, W PRIENLTE T & N ST LB VLA BiiZb 0.3mme. YRR & R ST LE
i BE VLA BLIAK 0.2mme.

8.3 FRALAEEHAE LCD A1 TP #2& B as il pl, 7Nk, /. Bahidfed, HRERI.
e SN R, FEIT FPC FIBR R s 4 X AN RESZ 1, 5 W& S EHE R A R A R IR
A
8.4 iAot B, AR IR EENYR, EEMBIFIR, OB, NEIR, SO
Mo FEAMEFIMR, i RA 1 IX e R B ik ) 2 o

8.5 MR B/ RRMEMBIEA KL Y, VEHATEEER. EHBSREE.

8.6 W LCD M4 T8 Mt Ex , 15 A EAL i IRECAK IR BV &R WIS/ NGRER], 1537 B
JE 2 A KT e

8.7 HF H MBI R IR X3 218 e b RN, (RIS 25 5 51 i v 1)

8.8 MMM IZATHS, TEE/RXIEMNE 12 FEERAIER . WEi 1, EHrHL, eIk E .

8.9 WIERIIAEE v fE 5| I H ITO Mk, TEMEA Y, FECRUERRE PR 0 & s R & 25 N
HARIEEEAE 60% LA T .
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