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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

1. SCOPE
The DVF-16210-V1FBLY, dot-matrix LCD unit of a 5 x 7- dot 16-character 2-line
dot-matrix LCD panel, LCD driver, controller LSI and yellow green back-light
LED fabricated on a single PCB. Incorporating mask ROM-based character
generator and display data RAM in the controller LSI, the unit can efficiently

display the desired characters under microprocessor control.

2. PRODUCT SPECIFICATIONS
2.1 General
® The LCD of the unit is STN yellow-green , Transflective , Normal
temperature type.
® [ow power consumption with the dot-matrix LCD panel and CMOS LSI.
Built-in back-light LED with high luminance and stable radiation.
® Thin, lightweight design permits easy installation in a variety of
equipment.
® Allowing for being connected at general-purpose CMOS signal level, the
unit can be easily interfaced to a microprocessor with common 4-bit and
8-bit parallel inputs and outputs.
® Multiplexing driving : 1/16duty, 1/4bias, 6 o’clock
® Built-in character generator ROM and RAM, and display data RAM:
Character generator ROM
225 different 5 x 7 dot-matrix character patterns (Alphanumeric and
symbols)
Character generator RAM
8 different user programmed 5 x 7 dot-matrix patterns
Display data RAM
80 x 8 bits
® Numerous instructions
Display clear, Cursor home, Display ON/OFF, Cursor ON/OFF, Blink
character, Cursor shift, Display shift
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2.2

SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

Mechanical Characteristics

ltem Characteristic
Number of Characters 16 x 2
Dot dimensions(mm) 0.92 x 1.10
Dot spacing (mm) 0.06
Character Size (mm) 4.84 x 8.06

Module dimensions (Horizontal x
Vertical x Thickness, mm)

122.0 x 44.0 x 14.0max.

Viewing area (Horizontal x

Vertical, mm) 99.00 x 24.00

Active area (Horizontal x Vertical, 94.84 % 20.00

mm)
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

2.3 Absolute Maximum Ratings (Without LED back-light)

Absolute Maximum Ratings (Without L ED back-light) (Ta=25 )
ITEM SYMBOL RATING UNIT

Power Supply Voltage VDD -0.3t0 7.0 A"

Drive Supply Voltage VLCD -0.3 to VDD +0.3 \Y

Operating Temperature Topr -30 ~+85

Storage Temperature Tstg -55 ~+125

2.4 Electrical Characteristics (Without LED back-light)

DC Characteristics (VDD =4.5V ~ 5.5V,Ta=-30 ~ +850C)
Characteristic | Symbol Condition Min. | Typ. | Max. | Unit
Operating Voltage | Vbp -- 4.5 -- 5.5 \Y
Internal oscillation or
Supply Current Ipp external clock. -- 0.36 | 0.6 | mA
(Vbp=5.0V,fosc=270kHz)
Input Voltage (1) | Vmi - 22 -- | Vbp v
(except OSC1) VILI - -0.3 -- 0.6
Input Voltage (2) Vin2 -- VbD-10|  -- VbbD v
(OSC1) ViL2 -- -0.2 -- 1.0
Output Voltage (1) | Voni Ior=-0.205mA 2.4 -- -- v
(DBO to DB7) VoLi IoL=1.2mA -- -- 0.4
0.9
\Y lo=-40pA -- --
Output Voltage (2) o © 2 Vbbp v
DBO to DB7
(except 0 ) Vorz lo=40pA - - 0.1
VbD
Vdcom - - 1
=+
Voltage Drop Vdsea lo=+0.1mA — — 1 \Y
Input Leakage | 1, VIN=0V to Voo S I
Current uA
Vin=0V, Vpp=5V
Input Low Current I (PULL UP) -50 | -125 | -250
Internal Clock Rf=91kQ+2%
(external Rf) fosci (Vbp=5V) 190 | 270 | 350 |kHZ
fosc 125 | 270 | 410 |kHZ
External Clock duty -- 45 50 55 %
tR,tF -- -- 0.2 | ps
LCDDrving vy | vop-vs(1/5,1/4Bias) | 3.0 | ~ | 130 | V
Voltage
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

2.5 Optical Characteristics

Absolute maximum ratings

Item Symbol | Rating | Unit Remarks

Storage temperature range Tst -20~70 | °C | No condensation

Operating temperature range Top 0~50 | °C | No condensation

2.6 Optical Characteristics

1/16 duty, 1/4 bias, Vopr=4.15V

Item Symbol | Temp. Min. Typ. Max. Unit
0°C 3.98 4.28 4.58
Driving | Vop ™ 550c 385 415 445 v
voltage
50°C 3.72 4.02 4.32
Contrast Cr 20°C 1.19 12.18 12.61 -
Frame freq. Ff -- 32 64 128 Hz
.. 0,-0 30 118 --
V 271 0
lewing 20°C deg.
angle d 60 98 --
Response ton -- 32 250
. 20°C ms
time toff - 171 250
DATA VISION 05/09/23 6/20



SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

2.6.1 Definition of optical characteristics

* Definition of angles ¢ and 0

Light (When reflected) ~ Z (¢=0?)

‘ 62 Q Sensor

Y (= 180°) X (4= 90°)

LC panel /

L

Light (When transmitted)

*Definition of contrast C

Eaditive fyise ©F = Brightness of unselected portion(Bus)

Brightness of selected portion(Bs)

Intensity Selected Wave
100 -

Non-selected Wave

CrMax [-----=----1-- '
Cr=Lon/ Loff

»

Driving Voltage(V)

Vop

[positive type]

DATA VISION 05/09/23 71720



SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

* Definition of viewing angles 01 and 62

Cmax.
Contrast C

2.0

61 02 Viewing angle 6

(¢ fixed)

Note : Optimum vision with the naked eye and viewing angle 0 at Cmax
above are not always the same.

* Definition of response time

1/fFRM

Voltage 0_‘ ﬂ V opr L §\_‘ ,,,,,,,,,,,
V) LJ I LI—

Unselected state Selected state Unselected state
(display OFF) (display ON) (display OFF)

10%

Dark e

0,
Brightness 100% Ak

Bright

ton t off

Vop : Operating voltage (V) ton : Response time (rise) (ms)
fFRM : Frame frequency (Hz) toff : Response time (fall) (ms)

DATA VISION 05/09/23 8/20



SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

2.7 LED Back-light Characteristics

2.7.1 Absolute maximum ratings

Ta =25°C
ltem Symbol Condition | Min. | Typ. |[Max.| Unit
If=260mA,
Forward voltage Vi 38 |1 42 | 4.5 AV
Yellow Green
If=260mA,
*Luminous Intensity | Iy 140 | 170 | 190 |cd/m’
Yellow Green
Peak Emission I[f=20mA,
AP -- | 573 -- nm
Wavelength Yellow Green
Spectrum Radiation [f=20mA,
AL -- 30 - nm
Bandwidth Yellow Green
VR=8YV,
Reverse Current Ir - -- 2.0 | mA
Yellow Green
Note: * Measured at the bare LED back-light unit.
2.7.2 LED Maximum Operating Range
[tem Symbol Yellow Green Unit
Power Dissipation Pap 2.34 W
Forward Current Ir 520 mA
Reverse Voltage Vr 8 Vv

DATA VISION 05/09/23 9/20



SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

3. RELIABILITY

3.1 Reliability
Test item Test condition Evaluation and assessment
Opionahih | ggesrc | Nosmemies
peratut 90%RH for 240hours
humidity appearance™®*
. . No abnormalities in
Operation at high 50 °C+2 °C for 240 hours functions* and
temperature s
appearance
0 °C ~+50°C Left for 1 o
No abnormalities in
Heat shock hour at each temperature, functions* and

transition time 5 min,
repeated 10times

appearance™®*

Operation at Low

0+2 °C for 240 hours

No abnormalities in
functions* and

a height of 10cm

temperature appearance™®*
Sweep for 1 min at %0 Hz, No abnormalities in
Vibration 55Hz, 10Hz, ampl}tude functions* and
1.5mm 2 hrs each in the appearance™®*
X,Y and Z directions PP
No abnormalities in
Drop shock Dropped onto a board from functions* and

appearance™®*

*  Dissipation current, contrast and display functions

** Polarizing filter deterioration, other appearance defects

3.2 Liquid crystal panel service life
100,000 hours minimum at 25 °C+10 °C

33

definition of panel service life

® Contrast becomes 30% of initial value

Current consumption becomes three times higher than initial value

o
® Remarkable alignment deterioration occurs in LCD cell layer
o

Unusual operation occurs in display functions

DATA VISION

05/09/23
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

4. OPERATING INSTRUCTIONS
4.1 Input signal Function

NO. Symbol Function
1 VSS Ground (0V)
2 VCC Power supply for Logic circuit
3 Vo Power Supply for Driving the LCD contrast
4 RS Data / Instruction select
5 R/W Read / Write select
6 E Enable signal
7~14 DB0~DB7 Data Bus line
15 LED A/NC | No connection
16 LED K/NC | No connection

4.2 Block diagram

+5V

VvCC

VCC i L

VO > VR

VSS

DBO

S COM16

DB7 LCD Panel

ﬁ;»

E ——» SEG40
RW ——t ’COIIJ_LII?OL ? ﬁ/ SEG40
RS — »

VO —

VCC —Fp > SEGMENT DRIVER
VSS ————»

LEDA(+)

LED Back-light

DATA VISION 05/09/23 11/20



SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

4.3 Timing Characteristics

AC Characteristics (VDD =4.5V ~ 5.5V,Ta=-30 ~ +850C)
Mode Characteristic Symbol | Min. | Typ. | Max | Unit
E Cycle Time tc 500 - -
Write Mode |E Rise /Fall Time tr,tf -- -- 20
E Pulse Width (High,Low) tw 230 - -
R/W and RS Setup Time tsul 40 - - ns
R/W and RS Hold Time thl 10 - -
Data Setup Time tsu2 80 - -
Data Hold Time th2 10 - -
Read Mode |E Cycle Time tc 500 -- --
E Rise /Fall Time tr,tf - - 20
E Pulse Width (High,Low) tw 230 - -
R/W and RS Setup Time tsu 40 - - ns
R/W and RS Hold Time th 10 - -
Data Output Delay Time td - - 120
Data Hold Time tdh 5 - -

RS X X

Eaisi . i Th

RIW Nl o »
. 1. R TN
:; F::;:.'“_"w..

. - u-"a. "l—u_.
| RENEL . Rmr 4;.__ :
Wi Wi
DEO=-DBT : U__}{ Valid Data }:?__
L;

Write Mode Timing Diagram
RS Ko X
RAW f_. Wi . ’u;ll:." -

.
. =1
Wy W et
E W v.i‘s( F

— = “fon -
! — bt

DBO-DB7 5 E:}{ v oo K:::

Read Mode Timing Diagram
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SPECIFICATIONS FOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

4.4 Instruction Description
INSTRUCTION DESCRIPTION

Dutline
T seerocrmss (he spead diferance between 1he imemal dack of KSD0EEL and the MPL cdlack, KSDIEEL
parfarms mternal operations by storng contral infarmations to IR or DR The internal operatian is determined
according to tha signal from MPU, composed of readiwrnite and data bus (Rafar o Tabda 7).
Instruckians can be divided largety imto four groups:

1} KSDIGELU function s insructions (&2 display meihads, sal data length, e}

2} address sel inglruclions bo inbermal RARM

3) data transfer instructions with internal RAL

4] athars
The address of the Internal RAM ks avicmaticalty Increased or decreasad by 1.

Mole: During inlernal apesation, Busy Flag (DET) is read High'
Busy Flag check musi be preceded by the next instruction,
Whan an MPL program with chacking the Busy Flag (DBT) is made, it must ba necessary 102 fosc

for executing the nest instruction by the falling edge of the €' signal after the Busy Flag (DET) goes 1o
Lo’

Contents
1} Clear Diegplay

RE RW DBY DBE DB: DB4 0B 082 DB1 DE)
a a L] L] 0 0 0 0 i 1

Clear all tha display data by wnting 204" (space code) to all DDRAM address,

and sat DORAM address to 'D0H" Inte AC {address counter).

Refumn cunsor 1o the ariginal stalus, namely, bring the cursar bo ihe lefl adge an ihe Tirst line of the display.
Make the enéry mode increment (1D = High)

2} Redum Home

RS RW DBY DB& DBS DB4 DB DBE2 DBE1  DED

a i} 1] i n] u} a 1] 1
* %7 dond care

Redum Home & cursor retum hame insbruction
Sat DORAKM acdrass to TIH" Into tha address counter.
Retum cursor io ks cnginal sibe and retem displey to ds orginal status, if shifted.

Contents of DDRAM does not change:

DATA VISION 05/09/23 13/20



SPECIFICATIONS FOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

3} Entry Mode Set

RS FRW DEY DBS DBS DB4 DB3 DB2 DB1  DBEO
n n 0 0 0 1] ] 1 o 5H

Sat the mowing direction of curser and display

1D Inerement | decrement of DDRAM address (cursar or blink)

Whan LT = "High', cursorblink moves to right and DDRAM addrass is increased by 1.
Wehen LD = Low”, cursanBlink moves o left and DORAM addreas s decreased by 1.

* CGRAM oparates the same way as DDRAM, when reading fram oo writing to CGRAM,

BH: Shift of entire display
‘Whan DORAM read (CGRAM readiwrite) oparation or SH = ‘Low’ shifting of entire disgplay is not performed

If SH = ‘High" and DDRAM write operation, shift of entire display is performed sccording 1o UD value
(VD = High" shilt left, VD = Low” shift right),

4) Display ON/OFF Control

RE RW DBY DB DBS OCB4 DB3 DB2Z DB1  DBEO

] a 1] #] a a 1 ] c B

Control display/oursonblink QHN/OFF 1 bit register,

D: Display OM/OFF control bit
¥hen D = High", entire display is turned on.
When O = Low’, display is turmed off, but display data remains in DDRAM.

C: Cursor ON/OFF control bit
When C = High', cursor is turned on.
When C = Low’, cursor is disappeared in current display, but D register preserves its data,

E: Cursor Blink ON/OFF control bit

When B = 'High”, cursor blink is on, which performs alternately batwesn all the ‘High”data and
display characters at the cursor position.

When B = Low’, blink is off.

DATA VISION 05/09/23 14 /20



SPECIFICATIONS FOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

&) Cursor or Display Shift

R RW DBY DBs DBS DB4 DB DB2 DB1  DBO
0 0 L 0 1] 1 SC RiL - .

Shifting of right/left cursor position or display without writing or reading of display data.
This instruction is used to comact of search display data.(Refer 1o Table &)

Dwring 2-lime mode display, cursor moves to the 2nd line after the 40th digit of the 15t line.
Mote that display shift is performed simultanacusly in all the lines.

When displayed data is shifled repeatedly, each line is shifted individually,

When display shift is performed, the contents of the address counter are nat changed.

Table 6. Shift Patterns According to 5/C and RIL Bits

siC RiL Operation
0 0 | Shift cursor to the left, AC is decreased by 1
] 1 Shift cursor to the right, AC is increased by 1
1 o Shift all the display o the lefl, curser moves according to the display
1 1 Shift all the display to the right, cursor moves according to the display
B} Function Set

RS RW DBY DBS DBS DB4 DBI DBZ D81 DBD

] 0 f] 0 1 DL N F . .

DL: Interface data length control bit

When DL = High", it means B-bit bus mode with MPLU.

When DL = Low’, it maans 4-bit bus mode with MPU. Hence, DL is a signal to select 8-bit or 4-bit bus mode.
When 4-bit bus mode, It needs 1o transfer 4-bit data twice

M: Display line number control bil
Yhan M = "Low’, 1-line display mode is et
Whan M = High” 2-line display made is sel.

F: Display font type control bit

Wihen F = Low’, 5 =B dots Tarmal display mode 15 set,
When F = High", § =11 dots format display mode.

DATA VISION 05/09/23 15/20



SPECIFICATIONS FOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

71 Set CGRAM Address

RS FRW DBY DB DBS OB4 D83 0OB2 DB DBD

o 0 0 1 ACS | AC4 | AC3 | ACZ | AC1 | ACD

Set CGRAM address 1o AT,
Théz instruction makes CGRAM data avallable fram MPLU.

£) Set DDRAM Addroess

RS Rw DBYT DBE DE: DB4 DB DBE2 DB1  DED

o 0 1 ACH | ACE | ACY | AC3 | AC2Z | ACT | ACD

Sat DORAK addrass to AC.

Thiz instruction mekes DDRAM data avallable from MPLL

Whan 1-line display modea (N = Low), DDRAM address is from D0DH™ 0 9FH

In 2:line display moede (N = High), DDRAM address in the 151 Bne is from T0H e 2TH and DDRAM address
in the 2nd ne is from 90H" to GTH"

D) Read Busy Flag & Address

RS RW DBT DBRE DB DER4 DEY DBZ2 D81 W] 224
| 0 | 1 [BF|P.EE|AE$|HE4|JHE& AEE|P.E:1|M:-'I}|

This inslruction shaws whether KSOI6EU s in inemal operation or noal.
It the resultant BF ig ‘High', inbernal operation &= in progress and should wail until BF is o be Low, which by then
e el instruclion can be performed. In this nstruction you can alag read the value of the address counes.

105 Wirite data to RAM

RS Ry DBY DB DB: 0DBE4 DBE3 DB2 DB1 DBO

1 o b (1] (15 L4 Rk o (B [

Wirile binany 8-bit dala 1o DDRAMCGRAM.

The =alection of RAKM trom DDRAM, and CGRAM, I8 sel by the previous sddvess sab instnuction [DRAM addrass
561, CORAM andress sel)

RAM sed insiructon can also detarmine the &C direction fo FAM,

After wrile aperation, the address is sutamatically increased/decreased by 1, acconding 1o the enlry made.

11} Read data frorm Fakd

RS RW DBT D8& DB DB4 DB DB2 081 DBO
1 1 o7 ] [ 04 03 () o )

Feaad binary B-bil data from DORAMICERAM.

The selaction of RAM is gal by the previous addrees sal nasbruclion. IT the addrass el natruction of Rk i nal
parormad bafare this nsmection, tha data that has bean read first I8 imvalid, &5 the direction of AC & naot Vel
dedeminad, If RAM data is read several imes wihout RAM address mstructions sat before read oparation, the
correct AR daga can be obtained from the second. But the first data would be incarrect, as there is no time
margin 1o transfar RAK data

In case of DDORAM read operalion, cursor shifl insiruction plays the same role & DDRAM addnass sl inslreclion,
it akza transters FAM data to oulput data register.

Afvar read cperation, address countar |5 automaticaly ncreasedidecreased by 1 according to the entry moda,
After CGRAM read aperation, display shift may nat be executed cormechy,

MOTE: In case af RAM wite aperation, AC is increasadidecreased by 1 &s in read operation.

Al this time, AC indicales the nexl address position, but only the previous data can be read by the read
metmection.
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SPECIFICATIONS FOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

4.5 Instruction table

Instruction Code Exgcution
Instruction Description time {foscs
AL |RAv| DBT |Dee|(DEL DBe Dl |\DE2|DB1| Den Z70 kHE}
Clear Wilriba "20H" 10 DORAM and sal
Dispaay [T R 1T T O L S I IO | DORAM o b “OH" from AC 1.53 ms
Sat DORAM address o T0H
Retum from AC and retum cursar ba its
Hame [T T T T O L 0 O w Y A « | eriginal position i shifed. 1.53 ms
Tha cantants of DDORAM ara not
changed,
Eniry Mede AN CUISELT maving direction
Set DlO(a |0 (0] 101 D SH o enable the shil of antee display. | PF
Sel display([D, curserC),
g’:ﬁ"’*’c ':""I "I plaflo|e|olo 1|0 e B |andbickingof cursonB} anan 38 s
controd e
Carsor ar Sat cursor mowing and display 15
Display |0 |o|o|e|o|1 &c|m shift control bit, and the directicn, be
St withad changing af DDRAM data.
Salirerface dala length (DL
B-bitid-bit), numbsars of display ing 39 pa
FunctionSet) 0 | 0 | 0 | 0 | 1 |DLIN | F (M- 2-lina-ine) and, dsplay
font iype (F:fx11dots/ExB dais)
St CERAM Sal CERAM addness in address
Ackdress G| d | D 1 [ACE AT ACH &C2| ACT ACD i 38 s
Sel DDRAM Sal DORAM address in addrags. 34 s
Ackiress 0| 0| 1 |ACE|ACS A ACT ACE(ACT ACDH i
Whethar turing internal operation
Read Busy
or nod can be known by reading BF.
;I.;gr;f 0| 1 | BF |ACE|ACS ACE ACY BC2 AT ACDH The contents of addiess caunler 0 ps
can ales b raed.
Writa Data ko Writa data info nbamel Rak
RAM 1|0 |07 | DF |05 | D4 |03 | 02|01 D) (DORAMCGRAM), 43 s
Read Data Read data fram internal RAM
fram RAM 1 1 |DF |DS | D8 | Dd D3| D20 DD (DORAMCGRAM). 43 %
* o= don't care
DATA VISION 05/09/23 17 /20
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF-16210-V1FBLY

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 as this 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 signal is 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 it may 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.

DATA VISION 05/09/23 19/20
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