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1. SCOPE

This specification covers the engineering requirements for the GFG128064F-BNFA-01 liquid crystal
module.

2. PRODUCT SPECIFICATIONS

2.1 General

128 x 64 dot matrix LCD

STN BLUE, Negative mode LCD panel
Transmissive , Normal temperature type
6 o’clock

Back light: Edge LED(WHITE)
Multiplexing driving : 1/64duty, 1/9bias
Conteroller IC UC1601

2.2 Mechanical Characteristics

ltem Characteristic
Dot configuration 128 x 64
Dot dimensions(mm) 0.399 x 0.431
Dot spacing (mm) 0.429 x 0.461

Module dimensions (Horizontal 65 x 47.5 x 8.5 Max.
x Vertical x Thickness, mm)

Viewing area (Horizontal x 59 x 33.5
Vertical, mm)

Active area (Horizontal x 54.882 x 29.474
Vertical, mm)
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2.3 Absolute Maximum Ratings (Without LED back-light)

Characteristic Symbol Unit Value
Operating Voltage (logic) Vbp \ -0.3t0 +4.0
Input Voltage ViN \Y -0.3 to Vobp+0.3

Note 1: Referenced to Vss=0V

2.4 Electrical Characteristics (Without LED back-light)

Symbol Parameter Conditions Min. Typ. Max. Unit
Voo Supply for digital circuit 2.4 33 W
Vopara | Supply for bias & pump 2.4 33 W
Vico | Charge pump output Vopziz = 2.4V, 25°C 115 W
Vb LCD data voltage Vopza = 2.4V, 25°C 0.80 1.32 WV
WiL Input logic LOW 0.2%op W
iy Input logic HIGH 0.8Voo \Y%
VoL Output logic LOW 0.2Vbp W
WoH Output logic HIGH 0.8Vop W
I Input leakage current 1.5 LA
Roisec) | SEG output impedance Viep= 11V 2 3 kO
Rowcom | COM output impedance Vieco =11V 2 3 kO
Fr Average Frame Rate LC[3]=0b 66 76 -- Hz

2.5 Optical Characteristics Absolute maximum ratings

ltem Symbol Rating Unit
Operating temperature range Top 0~50 °C
Storage temperature range Tst -20~70 °C
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2.6. Optical Characteristics
1/64 duty, 1/9 bias, Vop=9.1 V, Ta=25C

Item Symbol Conditions Min. Typ. Max Reference
Driving voltage Vop - 9.1 -
Viewing angle 6162 |C>2.0,0=0°C| 30° - - Notes 1 & 2
Contrast C 0=5°, J=0° 2.0 - - Note 3
Response o . ) ]
time(rise) el 0=5°, @=0 198ms | Note 4
Response o . ) ]
time(fall) toff 6=5°, @=0 176ms | Note 4
Note 1: Definition of angles 6.and &
Z(gi? @1
! Y'(up) o Y'(up)
. 1 =90 | g =90
N2
i b1
X'(Lef H | X'(Left) > X(Right)
;\)ilmz) u i, ‘E:%i'“l}‘” ®=180 =0
" P=270"

Note 2: Definition of viewing angles 61 and 62 Note 3: Definition of contrast C

Cmax. — — — — — N Brightness
, ~,
\ A Non- Selected Waveform
Contrast . Y,
€ 20 L __ o _\ __ B N I / ! Selected Waveform
/| I\ \\
l l ’
- B2 \
f1 02 < \
viewing angle 6 (D fixed) 9 \
Note :  Optunum viewing angle with the I Bl ” - _
naked eye and viewing angle 0 at o
Cmax. Above are not always the same C =R2/BI Driving Voltage

Note 4: Definition of response time

Non-selected state | Selected state| Non-selected stafe

Contrast

a T Time

Note: Measured with a transmissive LCD
panel which is displayed 1 em’
V opr : Operating voltage f eru @ Frame frequency

ton : Response time (rise) t opr : Response time (fall)
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2.7 LED Back-light Characteristics

rO

2.7.1 Electrical / optical specifications

Ta = 25°C
ltem Symbol | Condition | Min. |Typ.|Max.| Unit
If=45mA,
Forward voltage Vi 27 | 3.0| 3.3 Vv
WHITE
. | 1=45mA 1 150 | 200 d/m?
N . - | cd/m
Lumlpous v WHITE
Intensity
X 0.25 [0.28] 0.31
Chromaticity [f=45mA,
Coordinate WHITE
y 0.26 [0.29] 0.32
VR=5V,
Reverse Current Ir -- - 1045 mA
WHITE
i If=45mA,
Luminous ALv 70 %
Uniformity WHITE
Note: * Measured at the bare LED back-light unit.
2.7.2 LED Maximum Operating Range
Iltem Symbol WHITE Unit
Power Dissipation Pab 190 mW
Forward Current IF 60 mA
Reverse Voltage VR 5 Vv
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3. RELIABILITY

=)
aﬁa

rO

EES (O

Atmote SLRVICES SFRvVicrL

NO. ITEM CONDITION STANDARD NOTE
. o Appearance
1 High Temp: St 70C 120 h
N Cg 3 s Without defect
) Appearance
2 Low Temp. St -20C 120 h
ow femp. SIorSs s Without defect
3 High Te.mp. & High 40°C 120 hrs Appearance
Humi. Storage 90% RH Without defect
High T . Appearance
4 'gh femp 50°C 120 hrs PP
Operating Display Without defect
5 Lon Temlp. 0C 120 Hrs Appearance
Operating Display Without defect
0°C, 30min. — 50°C,30min.
6 | Thermal Shock t (lcycle) | Appearance | 4 o dles
y Without defect y

** Dissipation current, contrast and display functions
** Polarizing filter deterioration, other appearance defects
** The function test shall be conducted after 4hours storage at the normal temperature and humidity after

remove from the test chamber.
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4. OPERATING INSTRUCTIONS

4.1 Input signal Function

Pin No| Symbol I/O Function

1~4 NC 2 No Connection.

5 VLcD PWR | Main LCD power supply.

6 VBo+ PWR | LCD Bias Voltages. These are t

7 VBo- PWR | he voltage sources to provide SEG driving currents. These

8 VBi1- PWR.| voltages are generated internally. Connect capacitors of Csx value

9 VB1+ PWR | between VBx+ and VBX-.

10 VSS PWR | Power Ground.

11 VDD PWR | Power supply terminal VCC.

12 BMA1 I Bus mode: “HL”: 8080 “HH”: 6800

13 BMO I BM[1:0] “LH”: S9 “LL”: S8

14 DB7 I/O | Bi-directional bus for both serial and parallel host interfaces.

15 DB6 I/O In serial modes, connect DBO to SCK, DB3 to SDA.

16 DB5 I/O BM=1x BM=0x

17 DB4 e (Parallel) (Serial)

18 | DB3/SDA| 1/O B? B? SCK

19 DB2 I/0O 02 02

20 DB1 I/0 D3 D3 SDA

D4 D4
21 | DBO/SCK | /O D5 DS
D6 D6
D7 D7 .

22 WR1 I WR [1:0] controls the read/write operation of the host interface. See
Host Interface sectionfor details. The meaning of WR [1:0]

03 WRO | depends on whether the'interface is in the 6800 mode, or the 8080
mode. In serial modes, these two pins are not used and can be
connected to Vss.

Select the incoming command if-it is a cantrol instruction or for

o4 cD | display data. CD pin is notused in S9 -mode, connect it to Vdd or
Vss.

"L”: control instruction "H”; display data

o5 RST | \S/\tlgteerS\ RST="L", all control registers are re-initialized by their default
Chip Select or Chip Address. In parallelmode and S8 mode, chip is

26 /CGS0 I selected when /CS0="L". When the chip is.not selected, DB[7:0] will
be high impedance.

27~30 NC - No Connection.
Bus Type 8080 6800 SPI (S8) SPI (S9)

" BM[1:0] 10b 11b 00b 01b

bE_ CS5[1:0] Chip Select

@© cD Control/Data | -

a WRO WR R/W N

D—S WR1 RD EN —
% Access Read/\Write Write Only
© D[7 0] 8-bit bus (Tri-state) DO=SCK, D3=SDA

* Connect unused control pins and data bus pins to Voo or Vss
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4.2 Voltage Generator Circuit

VoD
&
CC (18]
o7-0 DT7-D0
L
CD cD
[z W=D TRE]
ED WEL (FD)
MPU ST = UClé01l
IR0 DECODER ZE1
wDD
A
VDD BET
=k
GHD VES
2080/8bit parallel mode reference circuit =
VLoD
|I"|
v 7DD
07-00 o7-D
MK o
W EOTESH]
E WEL (E]
- LATDBESS cs0 . -
MPU < UCcle0l
I0RQ DECODER cs1
oD
VoD BS
il
25l
TS0
GND 755

6800/8bit parallel mode reference circuit
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VDD
i
e e
=0 ECE(D0)
SR kY
[mis} ]
WED
AEL
DI-T7
- LOOBESS C50 —
MPU UZle0l
IORQ DECOCER C51
vDD
A
RST
P51
TE0
GHD VES
Seral -8 serial mode reference circuit —
VDD
i
TeC i ]
ECE SCE (D)
15 EOA (D3]
WED
WEL
]
DI-T
. LTODORESS C50 .y
MFPU UCcle0l
I0RD LECOCER Cs51
voD
M
BST
voD
A
psl
D50
GND — 58
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WODZ/WVDD3

s VBO-
E1+
- @Bl
— VEL-
o
D
'_|
O
'_\.I
—_
VLCDOUT
VLCDIN
VSs
[EER

CL

EL
(OPTIOHAL)

Note
*» Recommended componentvalues:

Cg: 100x~200x LCD load capacitance or 1.0uF (2V), whichever is higher.
Cp: 10nF ~ 30nF (25V) is appropriate for most applications.

RL: 10MC2 . Acts as a draining circuit when the pow er is abnormally shut down,
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4.3 Timing Diagram

CD A K

tazao  Qanso
Cs0 — — —
CS51

tcesaszo toveo tcsHen t: 53080
e e | gl
trwrzo, TPwwan

WRO

Write
D[7:0]

Read P
D[7:0] J\’ > P

Farallel Bus Timing Charactenstics (for 8080 MCU)

(25V = Vhp< 3.3V, Ta=-301t0 485 C)

Symbol Signal Description Condition Min. | Max. | Units
fasan cD Address setup time 0 —~ ns
tanso Address hold time 40
fovan System cycle time 135 —~ ns
fPwrz0 WR1 Pulse width (read) 65 - ns
tPwwzn WRO Pulse width (write) 65 —~ ns
tuPwzn WRO, WR1 ] High pulse width 65 —~ ns
tosan Data setup time 30 —~ ns
oo bo-br Data hold time 20
tarrsn Read access time Cp = 100pF - h0 ns
lopeg Output disable time 10 20
tcssas 10 ns
lcssoe CS1/CS0 | Chipselect setup time 10
lesHan 20
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cD p
tazga {amas

CS0 — o —
CS51

lczcass tcenes fcssoes

tPwrae, fLPyves
WRO
Write
D[7:0] X__

lacces looee
Read
-~ >

D[7-0] ™~

Parallel Bus Timing Characteristics (for 6800 MCLU)

(25V € Vhp< 3.3V, Ta=—30t0 +85 C)

Symbol Signal Description Condition Min. | Max. | Units
fasss CD Address setup time ( - nsS
faas Address hold time 40
tovea System cycle time 135 - ns
fewireg WR1 Pulse width (read) 65 - nS

trwweg Pulse width (write) B5 _ ns
fLewes Low pulse width 65 —~ ns
Insss DO0-~D7 Data setup time 30 —~ ns
tores Data hold time 15
tacces Read access time CL=100pF - 50 nS
fopee Qutput disable time 10 ] 30
Teasass CS1/CS0 10 ns
Tesspes Chip select setup time 10
TeaHes 20
PAGE 14/18 P-18-09D
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cD s <~
Lass=s Lemnss

Cs0 = =
51

lcessasa tcyss

| L ewss t‘—| Pwsa -
SCK

| tossa fonsa |

SDA y k S

Senal Bus Timing Characternistics (for 58)

(2.5V = Vbp < 3.3V, Ta= —30t0 +85 C)

Symbol Signal Description Condition Min. Max. Units
tasss cD Address setup time 0 — ns
tapezs Address hold time 40 — ns
toves System cycle time 135 — ns
tipwss S5CK Low pulse width 65 — ns
tHPwss High pulse width 65 — ns
tossa SDA Data setup time 30 — ns
torsa Data hold time 15
fcssass 10 nS
tossose CS1/C50 Chip select setup time 10
toshss 20
CD Dy <
fassa tamsa
Cs0 s = =
s
fcssasa ficvse
| Lewsa Hewess
SCK
oS0 torss

SDA s <

Serial Bus Timing Characteristics (for S9)

(25V = Vbp < 3.3V, Ta=—30to +85 C)

Symbol Signal Description Condition Min. Max. Units
tassn L;D Address setup time 0 - ns
tapen Address hold time 40 — nS
toven System cycle time 135 — nSs
turwsa SCK Low pulse width B85 — ns
taPwsso High pulse width 65 - ns

550 Data setup time 20 — ns
torss SDA Data hols time 15

fcssase 10 ns
tossose Cs1/Cs0 Chip select setup time 10
fosh= 20
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5. NOTES

=Safety
® |[f the LCD panel breaks, be careful not to get the liquid crystal in your mouth. If the liquid crystal

touches your skin or clothes, wash it off immediately using soap and plenty of water.
Handling
® Avoid static electricity-asthis can damage the CMOS LSI.
® The LCD panel is plate glass; do not hit or crush it.
® Do not remove the panel or frame from the module.
® The polarizing plate of the display.is very fragile; handle it very carefully
Mounting and Design
® Mount the module by using the specified mounting part and holes.
® To protect the module from external pressure, leave a small gap by placing transparent plates
(e.g. acrylic or glass ) on the display surface, frame, and polarizing plate
® Design the system so that no input signalis.given unless the power-supply voltage is applied.
® Keep the module dry. Avoid condensation, otherwise the transparent electrodes may break.
Storage
® Store the module in a dark place where the temperature is 25 °C+10 °C and the humidity below
65% RH.
® Do not store the module near organic solvents.or corrosive gases.
® Do not crush, shake, or jolt the module (including accessories).
Cleaning
® Do not wipe the polarizing plate with a dry cloth, as itmay scratch the surface.
® Wipe the module gently with soft cloth soaked with a petroleum benzine.
® Do not use ketonic solvents (ketone and acetoe) or aromatic solvents (toluene and xylene), as
they may damage the polarizing plate.

6. OPERATION PRECAUTIONS

Any changes that need to be made in this specification or any problems arising from it will be dealt
with quickly by discussion between both companies.

Quality warranty period: Within one year after shipment date (excluding abnormal usage way and
abnormal environments.)
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8. PACKAGE INFORMATION

1 1 Tray : | 15 pcs (modules)

2 1.stack : | 10 tray +1 Cover tray
3 1 Carton . | 2 stack

4 | Total pcs : | 1 Carton = 300 pcs

5 | Carton size =NO. 17 : | 495*315*435mm

6 | Net weight : | TBD KG

7 | Gross weight : | TBD KG

** Packaging information™*
® 1Tray=15pcs

® 1 stack=10 tray+1 Cover tray **Each layer of tray should be staggered stacked
q

® 1 Carton =2 stack Total pcs = 300 pcs

|
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Gl FAR TECHNOLOGY CO.,LTD Work Instruction

1.P 9 Purpose -
SN F A S WRERIT P R HEHEE R RA SN F AR L SR e
Standardize the inspection items and Judgment standards to ensure the products that shipped out can meet
customer’s requirements.

2 % [#) Area :
FHNRL AT A&
Applicable to all products shipped from the factory.

.z F" #f%%# Explanation of terms :
1 A BBKa T g dr i T R

Major Defects: It also causes loss of function or serious appearance defects.

3-2 X R G AAEAE T PEE SR o
Minor defect: Slightly defective but does not affect customer use.

4 ¥ B %8 4] Inspection system :
4-1 345303 ¢ & ANSI/ASQZ1.4 - ¥ KBTI 2 I ¥HH- k> % o
Sampling plan: According to ANSI/ASQ Z1.4 general inspection level II the normal inspection one-time
sampling plan.

4-2 ook # Acceptable Level : (AQL)
a1 'ii' ¢ Major defect = 0.4 %
=X & 4% K5 Minor defect @ 0.65 %

5.% B i i+ Inspection conditions -
51 @ * M ZHRBIREZBIFE-ERTE -

Use relevant testing instrument, testing and measuring tools .

5-2 BB E R HER I AT ET 23 C+3C 3 &R 70%RH 11T o

Environmental reqwrements. The conditions should be controlled at room temperature 23°C+3°C and
humidity below 70%RH.

5-3 “PELHE S ¢ JF 1t 380120% LUX fhw & p kET o H pARFEAE T T A &4 3015 cm ek o
Appearance inspection: Under the white fluorescent lamp of 380+20% LUX , the visual distance shall be
checked above the product 30 £ 5 cm.

5-4 7 [+ P|3# Electrical Testing :
5-4-1 F F k2 2 & F MET & 57300Lux+3% T 5% o
The products with backlight should be tested at 5~300£3% Lux.

5-4-2 ® k2 A HFRET A 607300Luxt3%v ¢ P RET R o
Products without backllght need to be turned on and tested under 60~300 + 3% LUX white fluorescent
lamps .

55 hAL A RA AL E S B o

Check the viewing angle according to the product viewing angle.




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

5-6 H 7 I % ¥ 4L & ¥ Bad phenomenon View area
5-6-1 i * f@%F Applicable category : COB ~ TFT

A

LCD & AA @ BT % Active Area
The edge of view area < ‘
AB : ¥ AR ¥ View Area

/ /

@)

b4
C: 95 |
Panel surface

@)

/ / @

SEEEENEEEE
EEEEEEEEEE

— Bt (4B)i=a
O Outside (iron) frame

5-6-2 i * f8%f Applicable category : COG ~ TAB ~ TN

B: ¥ A%

View Area

\\gﬁﬁﬁﬁﬁﬁﬁ

QUOU000000000 —— c: %24 %

Conductive layer

BHEESEE . s

Active Area




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

COG
FE%f Category CoG
SoFe | SR IE B LE A S TR | OB | HIEE R
No. Item Inspection Content & Standard Zone | Category Level
2oEl G- ERGk | BREEARJEAZIE 5mn
Black dot ~ Stab---and other |Two points havetobe = 5mm
round shape LS o
gap(-) | 0 =  (mn) peceptance y ag | %
1 A . $ = 01 # AR Ignore A Minor
Dot(1) 0l<d = 0.25 3 B |APPEArNCE] ) QL0.65%
- 0.25<¢p = 0.3 1
$>0.3 0
FRCINRLIUY 13 o BLEEAE P AZiE 5 mm
Bubble ~ Uneven dots Two points havetobe = 5mm
" :w = C M A W re: fb‘iigﬁ :’(.t
Sl =] 4
2 ’B;‘!:'*P(— ) . P (HlHl) Acceptance Qty ’ I.E‘ Minor
Dot(2) ¢ = 0.2 & AR Ignore B |Appearance AQLO.65%
- 02<¢p = 0.5 2
i $>0.5 0
U BRI G -5 S
§cratch ~ Fiber.. and other L (mm) W (mm) IES
linear shape. Acceptance Qty )
st ~|w = 0.02[& gnore o =&
3 . / Minor
Line < < 0. Appearance
L L = W = 0.03 B pp AQLO.65%
L=3|W = 005
L>5 W > 0.05 0
i |FREFIRFPER L )
e No obvious color difference allowed in same shipment. L = &
4 Background ) B Minor
(& & pee %: = T R ) Appearance
color ] ) AQLO.65%
(According to the gold samples if necessary)
¥ FPC i a2 i B
Stabbing on the FPC causes the line to fail to conduct
Reject
FPC ML 3% FPC 1 #8555 X 24§ B 4 1 R &2 i 4B9c A ig
5 FPC Dirty or residual foreign matter on the FPC makes the circuit C Major
Appearance AQL 0.4%
Appearance unable to conduct A7
Reject
< FPC & & 477 ~ ¥4 3BT
FPC right-angle crease and fracture Reject




Gl FAR TECHNOLOGY CO.,LTD

Work Instruction

COG
MR D F e TR R BRHRAERT L BT
There is a block or Iinear in the view area under the screen is
whole black or white.
LI e Reject @ o = &
6 (=) b Minor
Dot - Line (3) ¢ iz 2% ND Filter 1[?_?_ £ i I ”]I Electronics AQLO.65%
But after inspecting by 2% ND Filter without seeing block or
linear, it is confirmed
Acceptance
Zo PR NRE 0 R BB AR
.o »— | There is a black, white, bright or other dot or lines showing in the =
B S view area T =&
7 (=) ’ Elect o Minor
ectronics
Dot ~Line (4) 3% & Shp%l 13 2 2| % &% AQLO.65%
According to the inspection standard: No. 1 and 3.
#F |MAREG#ONGFA PR . i
8 Lack of Lacking part of characters in the view area. wF Major
Electronics
characters Reject AQL 0.4%
HMTtao- LAt dian g2 @iFri B ,
i #% i¥ | The display (view area) always show in the initial screen and can’t T 2 I\'}ILaJ'JEr
9 ' :
be switched to others. i
No reaction Electronics AQL 0.4%
Reject
P dgfs zraErio s IEK - 58
10 maw After connecting to the power, there is no image. vF Major
No display Reject Electronics AQL 0.4%
e E 3
g 51 Brdoe EgAR B o EE
11 v There is a lack of vertical or horizontal lines in the view area. ¥ Major
Broken line Reject Electronics AQL 0.4%
&:ﬁﬁ‘%ﬁlfﬁ’ﬁ 6'37 l'—v—‘i’ II")A,\?;,
There are some stripes or shadow/smear showing in the view S B
53 21
12 | CROSS TALK |3€a: o Minor
Electronics 0
1B T & 2 z v E3TUR K AQLO0.65%
Reject or inspect according to the golden sample
Bahad  BoRAME Bk o 1R
13 | CON Lack of partial ICON in the view area. rE Major
Electronics AQL 0.4%

Reject




Gl FAR TECHNOLOGY CO.,LTD

Work Instruction

COG
B doo et o L H U BT RA R R T AR (VOP)
I
7= # — | The color contrast of display is obviously lighter or darker than o 11 B
14 Color others and according to the VOP value in the electronics A RoF Minor
IS Electronics
difference specification. AQLO0.65%
B TR LR
Reject or inspect according to the golden sample
58 HRde IRATRZTNT ARY 4B ‘
W3 3
After connecting to the power, there is an undefined electronics T 2 - .t
15 Abnormal o . A Major
appearance showing in the view area. Electronics
screen AQL 0.4%
Reject
¥ BERISLED 1B A MG RE B BT Bk
After lighting LEDs have brightness and darkness uneven the
Fhkd Ao determined according to its uniformity. By
. & 21
16 | Uneven color of Reject A | W Minor
> - , . Electronics
backlight |3 BER {5 LED ¢ %7 - R 4Byt AQLO0.65%
LED color is inconsistent after lighting.
Reject
s g |AF O BARRR 2GR TEI P OEK .
’ Lack of Wave length, chromatic coordinates, brightness don’t correspond = 2 I\'}ILa'JEr
17 acko to the definition of the drawing. A Electronics ) o
brightness . AQL 0.4%
Reject
’,‘;’*,L;%r’v]:l %’%)ﬁ] "VEE{%" ;IL_E'P],( :;_Q
. o :
18 | Backlit foot |Fracture, different length - Minor
Appearance 0
post Reject AQLO0.65%
YRR X B L
Y: Damaged width X: Damaged length
Y X =T
Determination
Y =10 - e s
E#F Acceptance s} E‘ A
19 Damaged ANV AR®(|S1/8 BT %1 S B Appearance Minor
| Did not enter the |<1/8 The side Iength AQLO0.65%
JP Acceptance
viewing area of the glass
xR T
EXNFTRE® 3 Ye
Enter the viewing - Reject
area




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

COG
YiBAEE X R &
Y: Damaged width X: Damaged length
Y X L
- Determination o ﬁ, = _Q
20 Corner <1/3D ——— T C A Minor
Acceptance ppearance 0
collapse = S B AQL0.65%
1/3D <Y =D =1/8 The side length of
Acceptance
the glass
>D - {Ez
Reject
TR [ARRR R R " g
21 Size No correspond to the indication on the drawing. ALL TR Major
Appearance
Measurement Reject AQL 0.4%
WHE R PR TEL A AR BE R E TR R e .
=K
H If there is another undefined defective situation. It will be listed as Electronics )
22 ALL o Minor
Other others. The inspection standard is according to the golden sample. R AQLO.65%

Appearance




