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2006. 10. 26

Page 6, 8 &
17

A0l
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Modify specification of dark room
contrast
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2007. 02. 06

Page 4,5,7,8
& 18

A02

Modify power on/off sequence
Rename IC (SSD1353U4—

SSD1353U7)
Modify single tape

2008. 05. 21

Page 14 & 17

AO3
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Modify panel electrical specifications —
contrast setting, current, power
consumption, luminance & CIE

2009. 07. 09

Page 5,6 &8

A04

Add handler
Add appendixes of ROHS test report

2011. 10. 04

Page 17 &
24~31

A05
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2014.03. 31

Page 23~32

AO6

Modify specification format
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Page 4,6,7,8
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1. SCOPE

The purpose of this specification is to define the general provisions and quality
requirements that apply to the supply of display cells manufactured by
RiTdisplay. This document, together with the Module Assembly Drawing, is the
highest-level specification for this product. It describes the product, identifies
supporting documents and contains specifications.

2. WARRANTY

RiTdisplay warrants that the products delivered pursuant to this specification (or
order) will conform to the agreed specifications for twelve (12) months from the
shipping date ("Warranty Period"). RiTdisplay is obligated to repair or replace
the products which are found to be defective or inconsistent with the
specifications during the Warranty Period without charge, on condition that the
products are stored in the original packages at 25°C+5°C, 55%+10%RH or used
as the conditions specified in the specifications.

Nevertheless, RiTdisplay is not obligated to repair or replace the products
without charge if the defects or inconsistency are caused by the force majeure
or the reckless behaviors of the customer.

After the Warranty Period, all repairs or replacements of the products are
subject to charge.

3. FEATURES
- Small molecular organic light emitting diode.
- Color : 262K color and 65K colors
- Panel resolution : 160x128
- Driver IC : SSD1353
- Excellent Quick response time : 10us
- Extremely thin thickness for best mechanism design. : 2.05 mm
- High contrast : 2000:1
- Wide viewing angle : 160°
- Strong environmental resistance.
- 8/9/16/18-bits 6800/8080-series Parallel Interface, Serial Peripheral
Interface.
- Wide range of operating temperature : -40 to 70°C
- Anti-glare polarizer.
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4. MECHANICAL DATA

NO ITEM SPECIFICATION UNIT
1 | Dot Matrix 160 x 3 x 128 dot
2 |Dot Size 0.048 (W) x 0.199 (H) mm?
3 |Dot Pitch 0.073 (W) x 0.219 (H) mm?
4 | Aperture Rate 60 %
5 |Active Area 35.015 (W) x 28.012 (H) mm?
6 Panel Size 42.7 (W) x 33.4 (H) mm?
7* | Panel Thickness 1.85+0.1 mm
Module Size 42.7 (W) x 79.5 (H) x 2.05 (T) mm3
Diagonal A/A size 1.8 inch
10 |Module Weight 6.1 +£10% gram
* Panel thickness includes substrate glass, cover glass and UV glue
thickness.
-5 - REV.: AO7  2022/02/10
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5. MAXIMUM RATINGS

ITEM MIN | MAX | UNIT Condition Remark
Supply Voltage (Ve) | -0.5 | 35 | V Ta=25°C | IC T
Supply Voltage (Vcc) | 10 21 v Ta=25°C © Ta?[)i(r:r;um
Operating Temp. -40 70 °C - -
Storage Temp -40 85 °C - Note (2)

Note:

(1) Maximum ratings are those values beyond which damages to the OLED
module may occur. The OLED functional operation should be restricted to
the limits in the section 6. Electrical Characteristics tables.

(2) The defined temperature ranges do not include the polarizer. The maximum
withstood temperature of the polarizer should be 80°C.

6. ELECTRICAL CHARACTERISTICS

6.1 D.C ELECTRICAL CHARACTERISTICS

This document contains confidential and proprietary information.

SYMBOL PARAMETERS TEST CONDITION| MIN TYP MAX |UNIT

Driver power supply — Apo

Vce (for OLED panel) Ta=25°C 16.5 17 17.5 V
Low voltage power Ao

Vel supply (for driver IC) Ta=25°C 2.4 2.8 3.5 Vv
Logic I/O operating — Apo

Vbbio voltage Ta =25°C 1.6 1.8 Vel \

VoH High |(|)eg\llce:|0utput lout=100uA 0.9*Vbbio Vbbio \

VoL |Low logic output level lout=100uA 0 0.1*Vopio| V

ViH High logic input level lout=100uA 0.8*Vbbio Vbbio Vv

Vi Low logic input level lout=100uA 0 0.2*Vopbio| V
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6.2 ELECTRO-OPTICAL CHARACTERISTICS
PANEL ELECTRICAL SPECIFICATIONS

PARAMETER MIN TYP. MAX | UNITS COMMENTS
Normal mode current - 39 41 mA All pixels on (1)
(ICC)

Standby mode i 3 5 mA Standby mode
current (ICC) 10% pixels on (2)
Normal mode power | 663 | 697 | mw | Allpixelson (1)
consumption

Standby mode power Standby mode
consumption ] o1 85 MW 00 pixels on (2)
Pixel Luminance 60 100 - cd/m? |Display Average(1)
Standby Luminance - 40 - cd/m?

CIEX (Red) 0.62 0.66 0.70 CIE1931
CIEy (Red) 0.29 0.33 0.37 CIE1931
CIEx (Green) 0.26 0.30 0.34 CIE1931
CIEy (Green) 0.59 0.63 0.67 CIE1931
CIEx (Blue) 010 | 0.14 | 0.8 CIE1931
CIEy (Blue) 0.14 0.18 0.22 CIE1931
CIEx (White) 0.27 0.31 0.35 CIE1931
CIEy (White) 0.29 0.33 0.37 CIE1931
Dark Room Contrast | 2000:1

Viewing Angle 160 degree

Response Time 10 us

(1) Normal mode condition :

- Driving Voltage : 17V

- Master contrast setting : OxOf
- Red contrast setting : 0x75

- Green contrast setting : 0x60
- Blue contrast setting : Ox6a

- Frame rate : 85Hz

- Duty setting : 1/128

(2) Standby mode condition :

- Driving Voltage : 17V

- Master contrast setting : 0x05

- Red contrast setting : 0x80

- Green contrast setting : Ox6b

- Blue contrast setting : Ox7f

- Frame rate : 85Hz

- Duty setting : 1/128

(3) Sleep mode condition :
When send Oxae command OLED display off and memory data will be
maintained.

(4) Wake up condition :
When send Oxaf command OLED will be turned on.
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7. LIFETIME SPECIFICATION

ITEM MIN UNIT Condition Remark
Life Time 12,000 Hrs alteril(;ft)incgd/cr::;’cig:ﬁoard Note (1)
Life Time 15,000 | Hrs alterr?;iﬁg/ L“hzéfk%ﬁoar 4| Noe @
Life Time 20,000 Hrs alternzc'zir?g/(r:r:éflgeofboard Note (3)
Note:

(A) Under Vcc =17V, Ta = 25°C, 50% RH.
(B) Life time is defined the amount of time when the luminance has decayed
to less than 50% of the initial measured luminance.
(1) Setting of 100 cd/m? :
- Master contrast setting : OxOf
- Red contrast setting : 0x75
- Green contrast setting : 0x60
- Blue contrast setting : Ox6a
- Frame rate : 85Hz
- Duty setting : 1/128
(2) Setting of 80 cd/m? :
- Master contrast setting : 0x0Ob
- Red contrast setting : 0x86
- Green contrast setting : 0x69
- Blue contrast setting : Ox7c
- Frame rate : 85Hz
- Duty setting : 1/128
(3) Setting of 60 cd/m? :
- Master contrast setting : 0x08
- Red contrast setting : 0x81
- Green contrast setting : Ox6a
- Blue contrast setting : 0x7c
- Frame rate : 85Hz
- Duty setting : 1/128
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8. INTERFACE

8.1 FUNCTION BLOCK DIAGRAM
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RiTdisplay 160X3X128 OLED

8.2 PANEL LAYOUT DIAGRAM
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8.3 PIN ASSIGNMENTS

PIN Setting at each interface
PIN NO. DESCRIPTION 16-8080
NAME parallel SPI lc
1 VCC Power supply for panel driving voltage.
A capacitor should be connected
2 VCOMH between this pin and VSS.
3 VLSS | Analog system ground pin.
4 VSS Ground pin.
5 VBREF | Connect to ground with a capacitor.
6 VSL This is segment voltage reference pin.
7 VCI Low voltage power supply.
8 VPP Connect to VDD.
9 VDD Power supply input for logic.
Power supply for interface logic level. It
should be match with the MCU
10 | VvVDDIO | interface voltage level.
VDDIO must always be equal or lower
than VCI.
Internal VDD regulator selection pin.
When this pin is pulled high, internal
11 | REGVDD | VDD regulator is enabled.
When this pin is pulled low, external
VDD regulator is used.
12 BSO High Low NA
13 BS1 _ _ High Low NA
Interface selection pins.
14 BS2 High Low NA
15 BS3 Low Low NA
16 FR It should be kept NC.
17 CSB Thl_s pad is the chip select input. Low cs# cs# NA
active.
18 RESB | This is a reset signal input. Low active. | RES# | RES# NA
19 DC D/C="H”": Data. D/C="L": Command. D/IC# D/IC# NA
When connected to 8080-series MPU.
WR pin. When RW ="L": Write signal
input.
20 RW When connected to 6800-series MPU. WR# Low NA
When RW ="H”: Read.
When RW ="L": Write.
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When connected to 8080-series MPU.
RD pin. When E ="L": Read signal
21 E {/r\]/%uetn connected to 6800-series MPU. RD# Low NA
Enable clock input of the 6800 series
MPU.
22 DO DO SCLK NA
23 D1 D1 SDIN NA
24 D2 D2 NC NA
25 D3 D3 NA NA
26 D4 D4 NA NA
27 D5 D5 NA NA
28 D6 D6 NA NA
29 D7 D7 NA NA
30 D8 D8 NA NA
~ - 18 bit / 16bit / 9bit / 8 bit Data bus I/O. - A A
32 D10 D10 NA NA
33 D11 D11 NA NA
34 D12 D12 NA NA
35 D13 D13 NA NA
36 D14 D14 NA NA
37 D15 D15 NA NA
38 D16 Low NA NA
39 D17 Low NA NA
0 | IRer | e oo e ot
41 VSS Ground pin.
42 VLSS | Analog system ground pin.
13 | vooun | Aapactor shaul b comectd
44 VCC Power supply for panel driving voltage.
45 NC No connection.
Note
(1) Low is connected to VSS
(2) High is connected to VDDIO
- 11 - REV.: A07 2022/02/10
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8.4 GRAPHIC DISPLAY DATA RAM ADDRESS MAP

The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed.
The size of the RAM is 160x132x18bits.

For mechanical flexibility, re-mapping on both Segment and Common outputs
can be selected by software.

For vertical scrolling of the display, an internal register storing display start line
can be set to control the portion of the RAM data to be mapped to the display.
Each pixel has 18-bit data. Each sub-pixels for color A, B and C have 6 bits. The
arrangement of data pixel in graphic display data RAM is shown below.

Data AS B3 [o5] AS B3 [o5] AS [T I [&5] AS B3 C5
Format Ad B4 4 A4 B4 4 Al R C4 Ad B4 C4
A3 B3 C3 A3 B3 C3 A3 ] C3 A3 B3 C3
Common A2 B2 2 A2 B2 2 A2 [T C2 A2 B2 C2
Address Al Bl Cl Al Bl Cl Al | Cl Al Bl Cl
AD B0 CO0 AD B0 CO0 AD O CO AD B0 Co Common
Normal | Remapped output
0 131 6 6 6 6 6 6 6 v | 6 6 6 6 COMO
1 130 6 6 6 1 1 ] COM1
2 129 k O IO COM?2
3 128 \ e COM3
4 127 N\ | COM4
5 126 N . COMS3
6 125 no of bits in this cell O I COME
7 124 O COM7
127 4 0 ! - °r 1 1 1 ]
128 I R D I I I I RO e COM128
129 19 1P °vr (bt b .l COM129
130 i ! - r b b COM130
131 o 1¢r { 1 v vt v .. COMI131
| SEG output ] SAD | SBO | sCO | sA1 | SB1 | SC1 | SA2 | . | . [SC158[SA159]SB139[SA159]
-12 - REV.: A07 2022/02/10
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8.5 INTERFACE TIMING CHART

8080-Series MCU Parallel Interface Timing Characteristics
{“"DD - ""55 =24t 2.6'\-". ‘r'rD]}](}= 1 .6'\"-._ "’(1 = 3.3‘\"‘._ T_.\ =15 “C]

Symbol Parameter Min Tyvp Max L nit
| - Clock Cyele Time M0 - - ns
tag Address Setup Time 10 - - ns
Lan Address Hold Time [1] - - ns
Ipaw Write Diata Setup Time 40 - - ns
oW Write Data Hold Time 7 - - ns
tnem Read Data Hold Time 0 - - ns
tow Chutput Disable Time - - T0 ns
tare Access Time - - 140 ns
[T Read Low Time 150 - - ns
teaiw Write Low Time elt] - - ns
TR Read High Time il - - ns
L Write High Time L] - - ns
ix Rise Time - - 15 ns
1§ Fall Time - - 15 ns
s Chip sclect sctup time 1] - - ns
toa Chip select hold time to read signal 1] - - ns
teor Chip select hold ime 0 - - ns

8080-series MCU parallel interface characteristics (Form 1)

Write cycle (Form 1) Read eyele (Form 1)
Cs# g A
C5# Lan
1 R T S
DiC# :X K e
1 - X K
AN AN bs [
a1 "y Lo lca | oy Bl Lopete
WRE Epvew KN [ h -3 L
£ s ,i RID¥ 1 L - i [ \
D{17-0]M — s fouc h‘i
- —g ,— D17-00™ 4
(| Wh—
) L=
8080-series MCU parallel interface characteristics (Form 2)
Write cycle (Form 2) Read cycle (Form 2)
. Yoot . . Tt .
B ¢-1! » ‘-Ir > 1—tl .-'r
Cs# * T i ""E CS# R Yepr f
3 'Z Lmran E Lo | e
= sy
D/C#H E‘ ’ﬂ DIC#H :E‘
R A R
LN KN | - ML jan
o f_
WR# *q 7/[ RD# ‘1\ - 7
Low bonw L tus
D[17:0]" — o s
: 3 D[17:07 F 1
q (72 { Wil
[
Note

" when 8 bit used: D[7-0] instead; when 9 bit used: D[8:0] instead; when 16 bit used: [15:0] instead; when 18 bit used:
D[17:0] instead.
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9. POWER ON / OFF SEQUENCE & APPLICATION CIRCUIT
9.1 POWER ON / OFF SEQUENCE

Power ON sequence:

1. Power ON Vci, Vobio.

2. After Vci, Vopio become stable, set RES# pin LOW (logic low) for at least 100us (t1)
and then HIGH(logic high).

3. After set RES# pin LOW (logic low), wait for at least 100us (t2). Then Power ON
Vcee. )

4. After Vcc become stable, send command AFh for display ON. SEG/COM will be ON
after 200ms(tar).

The Power ON sequence.

ON Ve, Vppio RES# ON Ve Send AFh command for Display ON
| I
o L
Veu, Voo  rsmesmemesitens 5 : : :
| I '
R _._:_..__.l_._lL ....... : _______________________________ =
AN
- | | |
RES# : ' L
[ N 1} [ :
. : D AR e R o S e e S I S ST
GND [ !4_t1_,| :
| 2 |
| | '
V. 2 R Oy e T .
« besnaanns A I
sassnanaannnt— . —..—..—.. [ Ll -
[ | !
| | | taF I
3 \ IA A:
.. : 1 ON
SEG/COM [ (
; !__ ........... - OFF
Power OFF sequence:
1. Send command AEh for display OFF.
2. Power OFF Vcc.q), 2
3. Wait for torr. Power OFF Vci,, Vobio.
(Where Minimum torr=80ms, Typical torr=100ms)
The Power OFF sequence
Send command AEh for display OFF OFF Ve OFF VCII»VDDIO
Vee _=_|\ |
|
: : LLELLLLLEEEEEED %
i Eéadiaisiiaiic R X o B S o S e P II.,‘I.LI_II.ILI_I.I.LI_II LR
| % forr g
Ve Vopo i : ':
|
—mm : ----------- ||- ---------------------------- L\'I-I-I-IH-.I---IIIII
1 i !

Note:

(1) Since an ESD protection circuit is connected between Vci, Vobio and Vcc, Vcc becomes
lower than Vo whenever Vci,Vooio is ON and Vcecis OFF as shown in the dotted line of Vcc
in above figures.

(2) Vcc should be disabled when it is OFF.
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9.2 APPLICATION CIRCUIT

- 1 ,

[ vce vee
L2 vee DO
[ va VI DI
D2
g D3
VPP D4
L2 fvp DS
D6
[VDDIO 10 vppio D7
11 DS
REGVDD D9
) DIO

12

=— BSO DIl
= BSI DI2
T BS DI3
= BS3 DI4
: DI5
2— VBREF DI6
R2 6 D17

o e B s VSL
T T T 7 = IREF CSB
RESB
AN VCOMH DC
VCOMH RW
E
AN R

VLSS
VLSS NC

VSS

[Vss Vss

Recommended components :

C1, C6 : 4.7uF/25V (Tantalum type) or VISHAY (572D475X0025A2T)
C2, C3, C4 : 1uF/16V(0603)

C5: 0.1uF/16V(0603)

R1: 1.2M ohm (0603) 1%

R2: 49.90hm 1/4W

D1,D2: RB480K (ROHM)

This circuit is for 16-bit 8080 interface.

9.3 COMMAND TABLE

Refer to IC Spec : SSD1353
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10. RELIABILITY TEST CONDITIONS

No. ltems Specification Quantity
1 |Hightemp. 85°C, 240hrs 5
(Non-operation)
2 | High temp. (Operation) | 70°C, 120hrs 5
3 | Low temp. (Operation) -40°C, 120hrs 5

High temp. / High

° 0
humidity (Operation) 65°C, 90%RH, 96hrs S

Thermal shock -40°C ~85°C (-40°C /30min;
5 (Non-operation) transit /3min; 85°C /30min; transit 5
b /3min) 1cycle: 66min, 20 cycles

Frequency : 5~50HZ, 0.5G
6 | Vibration S.can _rate +1 o_ct/mln 1 Carton
Time : 2 hrs/axis

Testaxis: X, Y, Z

Height: 120cm
Sequence : 1 angle ~ 3 edges and

[ 6 faces 1 Carton
Cycles: 1
8 | ESD (Non-operation) Air discharge model, +8kV, 10 c

times

Test and measurement conditions
1. All measurements shall not be started until the specimens attain to
temperature stability.
2. All-pixels-on is used as operation test pattern.
3. The degradation of Polarizer are ignored for item 1, 4 & 5.

Evaluation criteria
1. The function test is OK.
2. No observable defects.
3. Luminance: > 50% of initial value.
4. Current consumption: within £ 50% of initial value.
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11. EXTERNAL DIMENSION
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13. OUTGOING INSPECTION PROVISION

1. kA% | SAMPLING METHOD

(1) MIL-STD-1916/ Egs&/K4E level I/ TEEiRES | B Sins
MIL-STD-1916 / inspection level 11l / normal inspection / single sample
inspection

(2) FEEE Level Il 5 ZXEERE Level Il
Major Level 11l ; Minor Level lI

MIL-STD-1916 X E{LFEIEETE

4 | ERaS7k#E (VL)
VIl VI Al v 111 11 |
2~170 A A A A A A A
171 ~ 288 A A A A A A B
289 ~ 544 A A A A A B C
545 ~ 960 A A A A B L D
961 ~ 1632 A A A B C D E
1633 ~ 3072 A A B C D E E
3073 ~ 5440 A B C D E E E
5441 ~9216 B C D E E E E
9217 ~ 17408 C D E E E E E
17409 ~ 30720 D E E E E E E
= 30721 E E E E E E E

2. sl / INSPECTION CONDITION
REMMERE THIRG NETH » BRIESAERE -

The inspection and meaurement are performed under the following
conditions, unless otherwise specified.
JBTE | Temperature: 25+5°C
J&I% [ Humidity: 50+10%R.H.
JER}7 | Pressure: 860~1060hPa (mbar)
Tk B 20V IEHCFIERES > AU EEEE / Distance between the panel and
eyes of the inspector=30cm

- 19 - REV.: AQ7 2022/02/10
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3. SEREER | SPECIFICATION FOR QUALITY CHECK

3.15f53%H / DEFECT CLASSIFICATION

B EE S T TH H 7N it
Severity Inspection ltem Defect Remark
F B 1. AR (1) MmEUR
Major Panel Non-displaying
Defect (2) 4RikfE
Line defects
(3) =
Malfunction
(4) BIEAE
Glass cracked
2. ¥R (1) AR AR NHE4HEE
Film Film dimension out of Can not be
specification assembled
3. ]K5F (1) IME R
Dimension Outline dimension out
of specification
R e 1. MR (1) HEEEIE
Minor Panel Glass scratch
Defect (2) PIEYEIEE
Glass cutting NG
(3) HHEARE ~ AAFY
Glass chip
2. fmti (1) et sl
Polarizer Polarizer scratch
(2) RHETH MBI
Stains on surface Appearance
(3) Ry R defect
Polarizer bubbles
3. BUR (1) HEEE ~ S2HG -~ BT
Displaying Dim spot- Bright spot-dust
4. FRHR (1) #E5
Film Damage
(2) &Yy
Foreign material
- 20 - REV.: AO7  2022/02/10
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3.2 HEHIE / OUTGOING SPECIFICATION

AH s ot e
ltem Description Criterion R
AQL
| mR L BEEEE R
Panel Glass scratch ® /Width | & /Length | ZSFHES | | Minor
(mm) (mm) number of
W L pieces
permitted
277 2
w=o003  &H Sl
Ignore Ignore
0.03< W=0.05 L=3 3
0.05¢< W | -
None
wmrest | 720
beyond A A. Ignore
2. HFERAE (1) &L [ Crack T2
Glass crack TEEASUE N REREZIN - Major
Propagation crack is not acceptable.
3. I¥EERE AR | (1) BEFS / Chip on corner R
Glass chip Minor
S
Minor
,;:T . . /:; %’1‘;\;
e LS
-21 - REV.: AO7  2022/02/10

This document contains confidential and proprietary information.

Neither it nor the information

contained herein shall be disclosed to others or duplicated or used for others without the
express written consent of RiTdisplay.




() RITEK GROUP
rRiTd isplay c°rp°rati°n http://www.ritdisplay.com

HH st e s
ltem Description Criterion R
AQL
T 3. BEIHRE - FRFY R
Panel Glass chip A Size R Size Minor
C ipon | (mm) | Chipon | (mm)
corner edge
X =15 X =3.0
Y =20 Y =1.0
Z =t Z =t
f#isr / Note:
1.t= PWIEEE
t = glass thickness
2. FHBEER A E(RE] ITO EL R RAERIZHY -
Chip on the corner extending into the ITO
contact is not acceptable.
4. R~F o S [l B AR Y R - F
Dimension Refer to the drawing of the spec Major
. fRoetle L& EEIRPEEE “TEE 113 {RyehEE" AR R
Polarizer Scratch Spot type in accordance with the criteria of Minor
“Item 11-3. Polarizer bubble”.
SNtz THE -1 BEEEIET AYELE -
Line type in accordance with the criteria of
“Item I-1. Glass scratch”.
2. RMHITE T TEEEAUATER A B SEEE |
Stains on Fay S Minor
surface Stains cannot be removed even when wiped
lightly with a soft cloth or similar cleaning.
B. fRetisRItE (mm) RE
Polarizer [ FETEEL Minor
bubble ) number of
Size . .
pieces permitted
®=0.2 2
Ignore
0.2<®=0.5 2
0.5<0 0
AN el
beyond A.A. Ig ore
- 22 - REV.: AO7  2022/02/10
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A s e s
. oo TKAE
ltem Description Criterion AOL
. gox [1. M&E ZAAEN TFEFUMMA BB N E LS EN | £5
Displaying Power FRED o Major
consumption The module operating current consumption
should not go beyond the standard indicated
in Product Specification
2. GERT HURGEN RS R A Z ERIRS I £25% 2 N - KE
Pixel size The tolerance of display pixel dimension Minor
should be within +25% of specification.
3. B AR E AR T2
Color Refer to the product specification. Major
4. S AR A - T2
Luminance Refer to the product specification. Major
5. HFEL - 7Thh 1. R
(] RRSI=RES AET{EE Minor
Dimming Average diameter number of
spot -~ Lighting D:(mm) pieces permitted
spot + Dust D =0.1 LS
Ignore
0.1 <D =0.15 1
0.15¢ D =0.2 1
0.2 <D 0
BURESN R
beyond A.A. Ignore
D=RIEEK
D=long diameter
GREERE A AT -
Pixel off is not allowed.
- 23 - REV.: AO7  2022/02/10
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A s e s
Item Description Criterion R
AQL
. BUR . RG-S 2. R
Displaying | #&5 =" 1o BEFEEL Minor
Dimming width(mm) length(mm) | number of
spot ~ Lighting w L pieces
Spot ~ Dust permitted
Ignore Ignore
0.03< W=0.05 L=3 3
0.05¢< W | -
None
N ED ) S B R
beyond A.A. Ignore
\AR: () . R5F HOPR R ST RERA - T2
Film Dimension Film dimension out of Spec. Major
. 1E5 BeAE ;s REIG SRR R ECH MR E S |
Damage NEEREZHY o Minor
Crack; deep scratch; deep fold; deep
pressure mark or other damage is not
acceptable.
. ) HERYIZATES - SRR 2 B RY) | KE
Foreign TENEEREZHY o Minor
material

Conductive foreign material sticking to the
leads, foreign material between film and
glass are not acceptable.
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14. APPENDIXES

APPENDIX 1: DEFINITIONS

A. DEFINITION OF CHROMATICITY COORDINATE

The chromaticity coordinate is defined as the coordinate value on the CIE
1931 color chart for R, G, B, W.

B. DEFINITION OF CONTRAST RATIO

The contrast ratio is defined as the following formula:

Luminance of all pixels on measurement

Contrast Ratio =
Luminance of all pixels off measurement

C. DEFINITION OF RESPONSE TIME

The definition of turn-on response time Tr is the time interval between a pixel
reaching 10% of steady state luminance and 90% of steady state luminance.
The definition of turn-off response time Tf is the time interval between a pixel
reaching 90% of steady state luminance and 10% of steady state luminance.
It is shown in Figure 2.

0 - h
& | 100%
f» 90% l
aa] y \ 10%

> >

Tr Tf

Figure 2 Response time
- 25 - REV.: A07 2022/02/10
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D. DEFINITION OF VIEWING ANGLE

The viewing angle is defined as Figure 3. Horizontal and vertical (H & V)
angles are determined for viewing directions where luminance varies by 50%
of the perpendicular value.

= 0° 0= 0°
o= O +y

+y \%—» \/ﬂ
-6
3 P o
: \ "

@ direction)

(6 direction)

Vertical angles Horizontal angles

Figure 3 Viewing angle
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APPENDIX 2: MEASUREMENT APPARATUS

A. LUMINANCE/COLOR COORDINATE

PHOTO RESEARCH PR-670, Konica Minolta CA-410

Measurement
Header \
PR-670/
Panel H Konica Minolta CA-410
| Color Analyzer
Plate Form —\r — |

B. CONTRAST / RESPONSE TIME / VIEWING ANGLE
WESTAR CORPORATION FPM-510

Measurement
Header

Westar FPM-510
Display Contrast /
Panel H

Response time/
View angle Analyzer
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C. ESD ON AIR DISCHARGE MODE

R 330 ohms EQD

i N\ 7’ Z

DISCHARGE

TIP
V _—_— C EUT
150pF
RETURN

Y A

I

GROUND PLANE
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APPENDIX 3: PRECAUTIONS FOR USING THE OLED MODULE

Precautions for Handling

1. When handling the module, wear powder-free anti static rubber finger cots/
anti-static clothing, anti-static gloves ,antistatic wrist strap and anti-static
shoes
The environment should dispose the static elimination blower, anti-static pad,
anti-static chair, and anti-static floor. The humidity maintains usually more
than 40%

wwww

g

FA006

s == LB DOUAL TEMPERATURE
= . —

s TS —

Humidity/Clock

The humidity maintains
usually more than 40%

'

2. The OLED module is an electronic component and is subject to damage
caused by Electro Static Discharge (ESD). And hence normal ESD
precautions must be taken when handling it. Also, appropriate ESD
protective environment must be administered and maintained in the
production line. When handling and assembling the panel, wear an antistatic
wrist strap with the alligator clip attached to the ground to prevent ESD
damage on the panel. Antistatic wrist strap should touch human body directly
instead of gloves. (See below photos).

- 29 - REV.: AQ7 2022/02/10
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b
e

A mg ir) ?:

&

3. The OLED module is consisted of glass and film, and it should avoid
pressure, strong impact, or being dropped from a high position.

N\
Pressured the Dark Point \\
coverglass - 8
Desiccant
Y]
Coverglass N Al
Substance glass el

Pressuredthe at
the substance
glass

Desiccant Pressuredthe at

the encapsulation area

The encapsulation area
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4. Take out the panel one by one from the holding trays for assembly, and
never put the panel on top of another one to avoid the scratch.
b - - T ‘&I,"

-

5. Avoid jerk and excessive bend on TAB/FPC/COF, and be careful not to let
foreign matter or bezel damage the film.

6. When handling and assembling the module (panel + IC), grab the panel, not
the TAB/FPC/COF.

7. Use the tweezers to open the clicks on the connector of PCB before the
insertion of FPC/COF, and click them back in. Once the FPC/COF sits
properly in the connector, use the tweezers to avoid the damages.

Re 1> \
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8. Please do not bend the film near the substrate glass. It could cause film
peeling and TAB/FPC/COF damage. For TAB, It should bend the slit area as
actual OLED itis. For FPC or COF, it is suggested to follow below pictures
for instruction (distance between substrate glass and bending area >1.5mm;

R>0.5mm).

9. Avoid bending the film at IC bonding area. It could damage the IC ILB
bonding. It should avoid bending the IC seal area. Please keep the bending

distance >1.5mm.
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Use finger to insert COF /FPC into the connector when assembling the panel.
Please refer to the photo.

Avoid dark line I

),c §‘P
’t‘ ;Q
NG Good
‘e "
C—=econnector C—==ecomnector

' COF: Use both _thumbs

R i

10.Do not wipe the pin of film and polarizer with the dry or hard materials that
will damage the surface. When cleaning the display surface, use the soft
cloth with solvent, IPA or alcohol, to clean.

11.Protection film is applied to the surface of OLED panel to avoid the scratch.
Please remove the protective film before assembling it. If the OLED panel
has been stored for a long time, the residue adhesive material of the
protective film may remain on the display surface after remove the protective
film. Please use the soft cloth with solvent, IPA or alcohol, to clean.

12.When hand or hot-bar soldering TAB/FPC onto PCB, make sure the
temperature and timing profiles to meet the requirements of soldering
specification (the specification depends on the application or optimized by
customer) to prevent the damage of IC pins by inappropriate soldering, and
also avoid the high temperature to damage the Organic light-emitting

materials.

M m&m) .l“
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13.Solder residues arise from soldering process have to be cleaned up
thoroughly before the module assembly.

14.Use the voltage and current settings listed in the specification to do the
function test after the module assembly.

15. Suggestion for soldering process:
i. TAB Lead- free soldering hot bar process

1. Use pulse heated bonding tool equipment

2. Material: Sn/Ag/Cu lead-free solder paste with typical 25um
thickness on PCB pad. The TAB pin size and shape may be
different, please base on the production line to adjust the thickness
of PCB pad and temperature.S
Bonding Force:--4kg per centimeter square as the starting point.
Suggested bonding tool temperature & time profile is as below for
reference. Since there are differences in TAB soldering pins,
soldering technicians’ skills, mechanism...etc., the soldering
conditions must be adequately tuned.
Deg C

Bw

e Note
oL Holcangs 1me 1 1 1 - 2
250-260 EEEE— 1. Ramp up tme 1s depended on equipment (not too fast)

Reflow 2. TAB & PCB should be held unnl solder 15 soldified
[emp \

180-200 —— Holding ':':1:|irf \

s Release
ere-neat TEJ.IIL]J

].':LLL].\/
nas L. L

} I *  Time (Sec)

4~5sec 4~ 5 sec Not in scale
ii. TAB Lead- free soldering wire process
In case of manual soldering (Lead- free solder wire)
1. Solder wire contact iron directly: 280£5°C at 3-5secs
2. Solder wire contact TAB lead directly (near iron but not contact):
38045 °C, 3-5secs
3. Since there are differences in TAB soldering pins, soldering
technicians’ skills, mechanism...etc., the soldering conditions must
be adequately tuned.
High temperature will result in rapid heat conduction to IC and might
cause damage to IC, so please keep the temperature below 380°C.
Also, avoid damaging the polyimide and solder resist which might
take place at high temperatures. Refold cycles base on the
de-soldering status, if the plating of pin was damaged, it can not be
used again.
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Precautions for Electrical

1. Design using the settings in the specification

It is very important to design and operate the panel using the settings listed
in the specification. It includes voltage, current, frame rate and duty cycle... etc.
Operation the OLED outside the range of the specification should be entirely
avoided to ensure proper operation of the OLED.

2. Maximum Ratings

To ensure the proper operation of the panel, never design the panel with
parameters running over the maximum ratings listed in the specification. Also
the logic voltages such as VIL and VIH have to be within the specified range in
the specification to prevent any improper operation of the panel.

3. Power on/off procedure

To avoid any inadvertent effects resulting from inappropriate power on/off
operations, please follow the directions of power on/off procedure on page 6.
Any operation that does not comply with the procedure could cause permanent
damage of the IC and should be avoided. When the logic power is not on, do not
activate any input signal. Abrupt shutdown of power to the module, while the
OLED panel is on, would cause OLED panel malfunction.

Display turn on Display turn off

sequence sequence
DC-DC power off DC-DC power on Send display off
(VCC turn off) (VCC turn on) command
VDD power on Wait 100ms for DC-DC power off
P VCC stable (VCC turn off)
v v v
Hardware RESET ;
RESET time depends Display on Wait 100ms for
on driver IC datasheet VCC reach OV
v v
. Display start and
Display off end address setting VDD power turn off
Driver IC initial Send display data
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4. Power savings

To save power consumption of the OLED, please use partial display or
sleep mode when the panel is not fully activated. Also, if possible, make the
black background to save power.

The OLED is a self-luminous device and a particular pixel cluster or image
can be lit on via software control. So power savings can be achieved by partial
display or dimming down the luminance. Depending on the application, the user
can choose among Ultra Bright Mode, Normal Operation Mode, and Sleeping
Mode. The power consumption is almost in directly proportion to the brightness
of the panel, and also in directly proportion to the number of pixels lit on the
panel. The customer can save the power by the use of black background and
sleeping mode. One benefit from using these design schemes is the extension
of the OLED lifetime.

@
s /
comm_out2(0x81); //(contrast setting) 60t o

comm_out2(Contrast_OLED/1.5); (/{second value)

. 45nits /Jé
For dimmer mode \ 30nit§
nits

Contrajt setting

Normal operation mode Dimmer setting value

comm_out2(0x81); /l(contrast setting) _

comm_out2(Contrast_OLED*1.5); //(second value)

ir Kﬁ A i
Ultra bright mode __ Ultra bright setting value

5. Adjusting the luminance of the panel

Although there are a couple of ways to adjust the luminance of the panel, it
is strongly recommended that the customer change the contrast setting to adjust
the luminance of the panel. Adjusting voltages to achieve desired luminance is
not allowed. Be aware that the adjustment of luminance would accompany the
change of lifetime of the panel and its power consumption as well.

6. Residual Image (Image Sticking)

The OLED is a self-emissive device. As with other self-emissive device or
displays consisting of self-emissive pixels, when a static image frozen for a long
period of time is changed to another one with all-pixels-on background, residual
image or image sticking is noticed by the human eye. Image sticking is due to
the luminance difference or contrast between the pixels that were previously
turned on and the pixels that are newly turned on. Image sticking depends on
the luminance decay curve of the display. The slower the decay, the less
prominent the image sticking is. It is strongly recommended that the user
employ the following four strategies to minimize image sticking.
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1. Employ image scrolling or animation to even out the lit-on time of
each and every pixel on the display, also could use sleeping mode
for reduced the residual image and extend the power capacity.

2. Minimize the use of all-pixels-on or full white background in their
application because when the panel is turned on full white, the
image sticking from previously shown patterns is the most
revealing. Black background is the best for power savings, greatest
visibility, eye appealing, and dazzling displays.

3. Avoid displaying the characters or menu with high brightness level
in a fix position for a long time or repeatedly. If necessary, using
the auto fadeout technology.

4. If a static logo is used in the reliability test, change the pattern into
its inverse (i.e., turn off the while pixels and turn on the previously
unlit pixels) and freeze the inverse pattern as long as the original
logo is used, so every pixel on the panel can be lit on for about the
same time to minimize image sticking, caused by the differential
turn-on time between the original and its reverse patterns.

Black Background

=
3 missed calls )

Frame2

]

4;'?' M
8:3

Example: setup and start

comm_out2(0x28); |/ scrolling setup
comm_out2(0x08); I/ scrolling numbers/step
comm_out2(0x00); I/ start page
comm_out?(0x00); I/ scrolling stap/irame

cails [ 9 misaed

comm_out2(0x08); I end page

comm_out2(0x2F): I start Frame5
Example: stop
| comm_outz(oxz€); nstop
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Precautions for Mechanical

1. Cushion or Buffer tape on the cover glass

It is strongly recommended to have a cushion or buffer tape to apply on the
panel backside and front side when assembling OLED panel into module to
protect it from damage due to excessive extraneous forces.

Conductive plating

It is recommended that a plating conductive layer be used in the housing for
EMI/EMC protection. And, the enough space should be reserved for the IC
placement if the IC thickness is thicker than the TAB film when customer design
the PCB.

2. Avoid excessive bending of film when handling or designing the panel
into the product
The bending of TAB/COF/FPC has to follow the precautions indicated in
the specification, extra bending or excessive extraneous forces should be
avoided to minimize the chances of film damage. If bending the film is
necessary, please bend the designated bending area only. Please refer to items
8 and 9 of Precautions for Handling for more information.
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Precautions for Storage and Reliability Test

1. Storage

Store the packed cartons or packages at 25°C+5°C, 55%+10%RH. Do not
store the OLED module under direct sunlight or UV light. For best panel
performance, unpack the cartons and start the production of the panels within
six months after the reception of them.

2. Reliability Test
RiTdisplay only guarantees the reliability of the OLEDs under the test
conditions and durations listed in the specification.
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APPENDIX 4: ROHS TEST REPORT

"

AOV
TEST REPORT

NO.: ADO2R12052305-46R01 Date: May. 28, 2012 Page 10f8

Customer: Kunshan Hutek Corporation Co. Ltd
ROIERE: E PR R A

Address: 88, Second Avanue, Kunshan Export Processing Zone, Jiangsu Province, China
B i TEARLTEARBER G 88 T
Report on the submitted sample said to be
SERVONE B SN AHEANT
Sample name: OLED

#&H &% OLED

Supplier: Hulek

# 2 A i

Manufacturer: Hutek

A e

Sample recelved date: May. 23, 2012
#2308 H - 2012-05-23

1) Asspodladbydiuu.womotmimmmw. Cadmium, Mercury, Hexavalent Chromium, PBB & PBDE content in the
submitted sample in accordance with Directive 2002/95/EC (RoHS).

(IR H RoHS 4 2002/95/EC, Rz RIE, W, . Atk SMER (PBBs) fFERBAEM (PBDEs) MEh.
2) As specified by client, to detemmine the Flucrine, Chiorine, Bromine and lodine content in the submitted sample,

KK AR, NS R, B % RNTR.

3) As specified by ciient, to determine PFOS content in the submitted samples in accordance with Directive (EU) No 757/2010.
LTEU) No 757/2010 #i%, M EhMHAFERNM (PFOS) mE .

Results/ #18;
Pleasa refer 10 the next pages
NFu.
s EOR FURTHER DETAILS, PLEASE REFER TO THE FOLLOWING PAGE(S)*"**
venew 7 & PN 05 B0 TR TR R R
Signed for and on behalf of
Shenzhen AOV Testing Technology Co., Lid, Kunshan Branch

Prq‘edLNderm Reviewed by: e“ in Approved Mf l

U Tingting, Maggle Wang Wexin, Weikin Yuan Qi, Mickey
Chemical Test Direclor Technical Director Lab Manager

T L b4 1.0 e BV ) NIFEERN /( &

SANSERINER
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NA\OV

TEST REPORT

NO,; AD02R12052305-46R01 Date: May. 23, 2012 Page Zof8
Te
Testing Hemy¥i43% H Pratreatment method / Measuring instrument / | MQL
Nk RN iE M
Lead (Pby#i (Fo) IEC 62321: 2008, saction &/ ICP-OES 2 mokg
IEC 62321: 2008, R B8 &WIr
Cadmium (Cd)/¥ (Cd) IEC 62321: 2008, section 8/ ICP-OES 2 mg/kg
|EC §2321: 2008, W 8 &5
Mercury (HgV# (Hg) |EC 62321: 2008, saction 7/ ICP-OES 2 mgkg
JEC 62321: 2008, M 7 884
Chromium (Cr VIVt (€r*) 1EC 62321:2008, Annex C / Uv-vis 2 mghkg
IEC 62321: 2008, Kif¥ C
| PBBs/ PBDEs /% Miil% (PBBs) | IEC 62321: 2008, AnnexA / GCMS 5 mg/kg
ML %R (PBDEs) IEC 62321: 2008, m_ﬂ’- A
Fluorina/ Chicrine/ Bromine/ lodine | BS EN 14582: 2007 ic 50 mg'kg
1MUFN FCIV BBV () |
| PFOS US EPA 3540C:1996 | LCMS 10 mg/kg
Test Flow i RnARA:
1. To Datermine .3?mhm&mmm
Tested wC:n »j
Waigh the sample Into 4 Nﬁgmdhuﬁmm&Mm.dxo - “”umﬁ:;:t::;r;mmc
a vessel. the microwave vessel - R :
decomposition program.

:

Take out the vessel, fiker; transfar the
digestion solution into the beaker and
filled to the mark with DI water.

Tested by ICP-OES

o

4

e Doy

A H T 1 A AR >

IOAHI A M,
L2

FE R TR G R BEAE
RTINS

|

Rt Lab, FORbTRECR TR
|, DiKES

e Ml ICP-OES ¥k

ﬂl

RATEANENRATRANRLSON

ERARDNTRER
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R

NAOV

NO. ADI2R12052308-46R01
2 To Datermine Mercury Content:

TEST REPORT

Date: May. 28, 2012 Page3al &

Tsstadby‘bﬂ p
The sampie is digested in the
Weigh the sample ‘ :id":‘hedlpestionsoluﬂondou S o A )
L] "
into a vessel & microwave vessel i mg ¥
Cooling the vassal, filter; washed and
Repo 4—| TestedbyCP-OES g
: filed to the mark with DI water.
!3!—:"135 g/
2 on
pricns j{, T 2K W, RN | ERTRBEPFEREESE
B, i, SRR
U ICP-OES WE |a
i > FIERHE, Ok
3. To Determj axavalent Chromium Content (for Polymer):
Tested by | hOLE
Yook Stir 3 hours while heating the samples Fiter, adjust the pH of the solution and
’a"""fn | contuously 1o 90.95 °C, Gradually cooleach  [—| fled 1o the mark with DI water.
“m solution 10 room tempersiure ‘
solution.
Add the ide solution
Tranefer & porion of the sclution %o absorpiion - s @:\m
‘ call, measurs the absorbance with UV-VIS, e
MEAfr SRR awT)
wkAR: | o pg L
5 55 B AF T HY AL O ML | 1:90-95 °C p¥sEmanis 3 4 o Lk, IBWIEH PH (1. HriENnEs
Bk, mARWR T e, wEEEN FRE, DI KRS

[onme o[ swmmsmmmns, v-vis e jo—{ smuen, WP LR |

FNTEANEREAANCANRF SN / = if) 7% 4%

ARUSHBENEN

- 42 - REV.: AQ7 2022/02/10
This document contains confidential and proprietary information. Neither it nor the information
contained herein shall be disclosed to others or duplicated or used for others without the
express written consent of RiTdisplay.



() RITEK GROUP
RdeiSPlaY corporation http://www.ritdisplay.com

NAOV

TEST REPORT

NO - ADIZR12052305-46R01 Dater May. 28, 2012 Page4ol8
4, Yo Determine Content:
Tested by pndh
Add 100 mg +/- 10 mg of the Add sppropriate surrogate and | = Add exraction to flask
sample into the extracion thimbles, ™| matrix spiking standards. extract for appropriate hours.
Collect extract, filled to
& GCMS pru—
Rapost - the mark with soivent.
#E PB s & it
#iaAR: ( prind
w100mg ot 10mg e | [ wammmmise || WA, EA0EEAERER I
TR TP L

[ mems fe—{ mocms a4 e | tex. wnmn, ww ]

5. ToDetermine ine, Chlarine, Bromine and lodine Content:
Tested by:
i Bum the sample completely in the full S 1 baor
Mesaun:  suot ™~ oxygen of axygen bomb working bin, and xed 1o 25
absorbed by 10mi. abscrption liquid l

¢__‘ Fiftratod with micro — channel

percolation flim Test by IC

EEE, W S
MIAAM: W
BRR 50mg LM BERIHRL A2, BRI L, REH
17 10mL PRI A 25mL l

| P ] IO— MILMLE, FIC ME

BUSEANSREERARSNALSEN / FF i 1A 4

neaens nie
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NA\OV

WO ADCEF 2052305-36R01

TEST REPORT

Diariac May, 28, 2012 PageBafl 8

& To Determine PFOS Contant

Teated by: Mﬂ’ﬂ'

Waight hogged samgle | ——

Take Ino thimbles of soxhiet
extraction

5 | Soxhiat extraction 16h

Claanss, Collect
Report I‘_ Test by LC-MS Iﬂ— :

M PFOS radt:
A T
HhoH e | ok AR _._,{ £ IR 16 B '—r ik IR R
e i LE-MS 4
Test Resulis/ ¥ & & R:
12
[Wemoim Unbfifz | RoHS Umit | Resuls |
RoHS Rl R
Lead (PBY# (PE) malkg 1000 | MD.
Cadmium [(Cd)td (Cd) mg'ka 100 N.D.
Mprcury (Hgh/F(Hg) | kg 1000 N,
Chrosmium (CrVIVAHHHCHT) |. mgkg 1000 ND. |
R p———— i
{
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NOV

TEST REPORT

NO.: ADCZR12052305-46R01 Date: May. 28, 2012 PageGof8
(FTnéhmwmmmﬁ Uniiify | RoHS Limi/ | Results!
RoHS M | MR
| PBBN L MBA ~ mghg 1000 ND.
| MonoBB/ -2 ~ mokg | N.D.
| DBB/ IR makg ! ND.
TABEY =MD maikg ! N.D.
TelraBB/RME ¥ mokg | ! ND. |
PentaBB ALK molkg I ND.
HexaBB/ /I mgkg I ND.
HeoptaBBI-LRBH maikg / ND.
OctsBB/ A\ HEEE mgikg ! ND.
NonsBB/ L RELE malkg ' ND.
DecaBa/ | M4 mo'kg ! ND.
PBDES/ & M8 4.5 makg 1000 ND
[ MonoBDE! —SRARE mafkg / ND. |
DIBDE/ M8 # 7t mafkg / N.D.
| THBDE/ - R mgfkg / ND.
TetraBDE/ B A malkg / ND.
PentBDE/ T M2 R makg i ND.
HexaBDE/ A3 2R mg/kg / N.D.
HeptaBDE/ LB =M mghg ! N.D.
OclaBDE//\ iR %Ak mo/kg / ND.
NonaBDE/ /L HES% i ma/kg | ND.
DecaBDE/ - MUK AL mokg / N.D.
2)
[ Tom/2 14 T Unic | UmUM{ | Resulse
[ Flucrine (FY& (F) mgkg ! ND.
Chiorine (Cly % (Cl} mglg 200 N.D.
Bromine (Bryi# (8r) mglkg 800 N.D.
odine (1Y (1) maikg / N.D.
Towal ( Bre CIYE (A+®) | mokg 1500 ND
3) ‘ 2 .
Itern/ I H UniRR | LimsyRel ResultM{ll |
| Pecfiucrooctane Sulfonates (PFOS)
LR FAWIE (PFOS)
PFOS - Acd Sae note
PFOS-— Mm% moko | mgn N
PFOS — Matal Salt
LPFOS - ERER
SATEANEREAANLAR LSRN / ,‘.*.:-_j:.v-_ g
" l '3 | MAEmMSE
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NAOV
TEST REPORT

NO,: ADOZR12052305-46R01 Data: May. 28, 2012 Paga7of8

Notel& 7£:

The new RoHS directive 2011/85/EU, on Jul. 21, 2011 come into force, on Jan. 03, 2013 the formal implementation, Directive

2002/95/EC ehall be repealed simultanecusly.

- BCHE RoHS iti4 2011/65EVU, T 2011 407 321 BEN. 20134 1 H 3 HERM, 4 2002/95/EC Rt M.

- Specimens, which requested to determine Lead, Cadmium and Mercury Contant, have been dissolved complataly.

- M PR, W, XNESDESAN.

- Referenca mformation: Directive (EU) No 757/2010

- HIX4AM;: (EU) No 75712010 #i %

-(i)Maynotbephmdonmomark-torusodasambmwwwmwdwmmhumnﬂmoqualmuhghw
than 0.001% by mass.

- () AUFIHNHSRERMRL S, IS SR R A A RN B 589 0.001%:

-(-)Mayno&be;ﬂmadmthsnwkstns«ni-&!hhed pmmaam.wwmmm.ihmmmdﬁmb
equal fo o higher than 0.1%bymassmiwtahedWmfmmebhmmﬁswmyammmmlydhﬂndm
shat contaln PEOS o, for textiles or cther coated materisls, if the amount of PFOS is equal to or higher than 1pgim’ of the
coated material.

- (8) AWMU BF T A WS TR B 0.1% 0 ¥R ik L RIR R ek EHINRR IR, 28
TR ST ROALTHTHR 1 B

- mg/kg=ppm

- N.D =nat detected(<MOL)

~N.D. =&#H (<MQL)

- MQL=Method Quantitation Limit

- MQL= fjikiE MR T i

- Photo is nduded

it

TERNANREANLNRWHR SN / = (%

h . o - 46 - REV.: AO7  2022/02/10
This document contains confidential and proprietary information. Neither it nor the information

contained _herein shall be disclosed to others or duplicated or used for others without the
express written consent of RiTdisplay.



() RITEK GROUP
Ri Tdisplav corporation http://www.ritdisplay.com

R

NAOV
TEST REPORT

NO.: AD0ZR12052305-46R01 Date: My, 28, 2012
Photograph of Sample
g &AN

Page8of8

p—
—
P

A002R[12052305- 46§

tl .
1920 21 22 23

***End of Report™**
e | 353 1 e

SETRANMNEAARCNRLS LN /o LR B g

ARAAVANRER

- 47 - REV.: A07 2022/02/10
This document contains confidential and proprietary information. Neither it nor the information
contained herein shall be disclosed to others or duplicated or used for others without the
express written consent of RiTdisplay.



