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1 -
1.1 LCM Parameter

GENERAL INFORMATION

Item Contents Unit
LCD Type TFT Transmissive /
Viewing Direction Full viewing angle O’ Clock
LCM Outline Dimension 58.78(H) x64.38 (V) x2.13 (T) mm
Active Area ®53.38(Diameter) mm
Pixel Pitch (mm) 0.1668 (H) x0.1668(V) mm
Number of Dots 320 (H)x3(RGB)*x320(V) /
Driver IC HX8357-D /
Backlight Type LED /
Electrical Interface(Data) MIPI /
2~ ABSOLUTE MAXIMUM RATINGS
2.1 LCD Driver IC Parameter
Parameter Symbol Min. Max. unit
Power Supply VCC -0.3 4.6 \%
I/O Power Supply IOVCC -0.3 4.6 \%
Operating Temperature Top -20 70 C
Storage Temperature Tst -30 80 T
Humidity RH - 90%(Max60C) RH
3+ ELECTRICAL CHARACTERISTICS
3.1 LCD Characteristics
Parameter Symbol Min. Typ. Max. Unit
Supply Voltage for Logic VCC 25 2.8 3.3 Vv
Interface Operation Voltage IOvCC 1.65 1.8/2.8 3.3 \%
Input Current Idd - 20 24 mA
Input Voltage ' H ' Level VIH 0.710vVCC - IOVCC \%
Input Voltage ' L ' Level ViL GND - 0.310VCC Vv
Output Voltage ' H ' Level VoH 0.810VCC - IOVCC V
Output Voltage ' L ' Level VoL GND - 0.210VCC Vv
4. BACKLIGHT SYSTEM CHARACTERISTICS
Symbol Function Min. TYP Max. unit
Ir Forward Current - 15 - mA
Ve Forward Voltage 11 14.3 17.5
Quantity of LED - 5 Piece
LED Circuit
Construction O— DA
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5 TIMING CHARACTERISTICS
LCD Driving IC Timing
4.4DS| system interface (For HX8357-D01 only)

The selection of interface is by IM(2-0)="110° or “100", the DSI specifies the interface
between a host processor and a peripheral such as a display module. Figure 4 33 shows a
simplified DSI interface. From a conceptual viewpoint, a DSI-compliant interface also sends
pixels or commands to the peripheral, and can read back status or pixel information from the
peripheral. The main difference is that DSI serializes all pixel data, commands, and events
that. DSl-compliant peripherals support Command Mode. Which mode 15 used depends on
the architecture and capabilities of the peripheral. The mode definitions reflect the primary
intended use of DSI for display.

Command Mode refers to operation in which transactions primarily-take the form of sending
Commands and data to a peripheral, such as a display module, that incorporates a display
controller. The display controller may include local registers and a frame buffer. Systems
using Command Mode write to, and read from, the registers and frame buffer memory. The
host processor indirectly controls activity at the peripheral by sending commands, parameters
and data to the display controller. The host processor can alse read display module status
information or the contents of the frame _memory. Command Mode operation requires a
bidirectional interface.

Host Device, e.g. an Application Peripheral, e.g. @ Display containing the
Processor or Baseband Processor DSl receiver
containing DSI Transmitter
DSl Transmitter Bi-directional High DSI Receiver
Speed Data Links

DOP |-t = DSI_DOP
DON |- | DSI_DON

CLKP = DS|_CP

CLKN = DS| CN

Figure 4.33: DSl transmitter and receiver interface
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8.3.5.7 High-speed data-clock timing

This section specifies the required timings on the high-speed signaling interface independent
of the electrical characteristics of the signal. The PHY is a source synchronous interface in
the Forward direction. In either the Forward or Reverse signaling modes there shall be only
one clock source. In the Reverse direction, Clock is sent in the Forward direction and one of
four possible edges is used to launch the data.

The Master side of the Link shall send a differential clock signal to the Slave- side to be used
for data sampling. This signal shall be a DDR (half-rate) clock and shall have one transition
per data bit time. All timing relationships required for correct data sampling are defined
relative to the clock transitions. Therefore, implementations may use frequency spreading
modulation on the clock to reduce EMI.

The DDR clock signal shall maintain a quadrature phase relationship to the data signal. Data
shall be sampled on both the rising and falling edges of the Clock signal. The term “rising
edge” means “rising edge of the differential signal..i.e. CLKP — CLKN, and similarly for “falling
edge”. Therefore, the period of the Clock. signal shall ‘be the sum of two successive
instantaneous data bit times. This relationship is shown.in Figure 8.9.

CLKP

CLKN

E 1 Dala Bil Times 1L ; 1 Dala Bii Time=tUI E
4'_ Uz, > Ulmes(Z) _’"

i———"1.00R Closk Period = U] + Ulmsr(2) ——P»i
H H

Figu're 8.11: DDR clock definition

The same clock source js used to generate the DDR Clock and launch the serial data. Since
the Clock and Data signals propagate together over a channel of specified skew, the Clock
may -be used directly to sample the Data lines in the receiver. Such a system can
accommodate large instantaneous variations in Ul

The allowed instantaneous Ul variation can cause large. instantaneous data rate variations.
Therefore, devices shall either accommodate these instantaneous variations with appropriate
FIFO logic outside of the PHY or provide an accurate clock source to the Lane Module to
eliminate these instantaneous variations.

The UIINST specifications for the Clock signal are summarized in Table 8.14.

DSI Mode Parameter Symbol Min. Typ. Max. Unit Note

400Mbps @ 1-lane | Ul instantaneous Ulpesr 25 T 125 ns n.2

Note: (1) This value 2.5ns corresponds to a maximum 400 Mbps data rate, 12.5ns corresponds to a minimum 80
Mbps data rate
(2) The minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst.
Table 8.15: Reverse HS data transmission timing parameters
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The timing relationship of the DDR Clock differential signal to the Data differential signal is
shown in Figure 8.12. Data is launched in a quadrature relationship to the clock such that the
Clock signal edge may be used directly by the receiver to sample the received data.

The transmitter shall ensure that a rising edge of the DDR clock is sent during the first
payload bit of a transmission burst such that the first payload bit can be sampled by the
receiver on the rising clock edge, the second bit can be sampled on the falling edge, and all
following bits can be sampled on alternating rising and falling edges.

All timing values are measured with respect to the actual observed crossing of the Clock
differential signal. The effects due to variations in this level are included in the clock to data
timing budget.

Receiver input offset and threshold effects shall be-accounted as part.of the receiver setup
and hold parameters.

Reference Time

l— Terup—o— Tow—>
0.5UsT+
kel
CLKP
CLKN
X 1 Ulwar ?
[ TCLKD B

Figure 8.12: Data to clock timing definitions
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8.3.5.8 Data-Clock Timing Specifications

The Data-Clock timing specifications are shown in Table 8.16. Implementers shall specify a
value UIINST,MIN that represents the minimum instantaneous Ul possible within a
High-Speed data transfer for a given implementation. Parameters in Table 8.16 are specified
as a part of this value. The skew specification, TSKEW[TX], is the allowed deviation of the
data launch time to the ideal "2UIINST displaced quadrature clock edge. The setup and hold
times, TSETUP[RX] and THOLD[RX], respectively, describe the timing relatienships between
the data and clock signals. TSETUP[RX] is the minimum time that data shall be present
before a rising or falling clock edge and THOLD[RX] is the minimum time that data shall
remain in its current state after a rising or falling clock edge. The timing budget specifications
for a receiver shall represent the minimum variations observable at the receiver for which the
receiver will operate at the maximum specified acceptable bit error rate.

The intent in the timing budget is to leave 0.4*UI!N57, i.e. £0.2"Ulysr for degradation
contributed by the interconnect.

Parameter Symbol Min. Typ. Max. Unit Note
5:é2iL%SiOCK i Tserupirg 015 = = Ulins~ 1
Clock to Data Hold Ti ;

[re?:ceivgr] s il THOLDERXI 015 = - Ulinst 1

Note: (1) Total setup and hold window for receiver of 0.3*Uljyst.
Table 8.16: Data to clock timing specifications

8.3.5.9 HS Burst Timing Configuration

CLK
20000OACEOAOCOOOOCOOCCOOCOCOCOOOOCCXCE

Tirw  Tesererare Tusormn

Dprn. —— — $iE=ZD!"l"-:|Cl )

- ‘ \ erminator
=VIH(min)- X \ : - /“
-VIL({max)

Vremieen(max)

X )oooqﬁmoooc:)/
O E,

: Capture " RECT
LP-11 LP-01 | LP-00 Tarhan il 2 by
3 EoT
Thesetne ¢ >

Thae:
 THSTRAL |l

Figure 8.13: High-Speed Data Transmission in Bursts
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Clock Lane Discon

Dp/Dn Terminator
Tewkpost | Teor o Yotk

://' \ \ TouTERMEN

*

A

VIH(min)

VIL{many) = Flg ;‘/ \ \
TCLK'RAIk Thsparr = TLFx TCLMREPARE TCLK..ZERD Tc..x PRE
Disconnect
Data Lane | [ Terminator PRI s -
Dp/Dn

14/ 1] U

il i /] 1
/ [/ L I i [ [} Ll \ [ \
=VIH(min
(imin) 7 N

Erefs (W

THSrSK {

Thsserrie

Figure 8.14: Switching the Clock Lane between Clock Transmission and Low-Power Mode

Parameter Description Min. Max. Unit | Note
T Timeout for receiver to detect absence of Clock transitions 60 s 15
G land disable the Clock Lane HS-RX. !
T ITime that transmitter send HS clock after last associated 60ns + s 4

CLFOST  IData Lane has transitioned to LP Mode. 52U1
Time that HS clock shall be driven by the transmitter prior td
Teikere ﬁlny associated Data Lane beginning the transition form LF 8 Ul 4
0 HS mode.
Time that the transmitter drives the Clock Lane LP-00 Ling
Teowkererare [State immediately before the HS-0 Line state starting the HS 38 95 ns 4

transmission.

ITime interval during which the HS receiver should ignore
Tewserme [any Clock Lane HS transitions, starting from the beginning 95 300 ns 56
of TCLK-PREPARE.

Time for the Clock Lane receiver to enable the HS line Tlgletfor
Tewrermen [termination, starting from the time point when Dn crosses regcﬁ 38 ns 5
V|LMA>(- V
TERM-EM
T ITime that the transmitter drives the HS-0 state afier the las 60 i v
CLRTRAL - Inayload clock bit of a HS transmission burst.
Tewcererare [TCLK-PREPARE + time that the transmitter drives the HS-( 300 - 4

+ Teikzeno  [State prior to starting the Clock.

ITime for the Data Lane receiver to enable the HS ling " Time for

fermination, starting from the time point when Dn crossesg- - Dn to geasianl| i 5

TD-TERM-E N

VIL_MAX- reach
VTERM-EN
T [Transmitted time interval from the start of T,c1za. Of 105ns + 4
el TeLktraw, to the start of the LP-11 state following a HS burst 12Ul i
. Time that the transmitter drives LP-11 following a HS burst. 100 - 4
HS-EXIT

Time that the transmitier drives the Data Lane LP-00 Ling A &
Tusrrerare  [State immediately before the HS-0 Line state starting the HS 4Ul 85ns +6Ull ns 4
fransmission
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Thusrreeare +|THS-PREPARE + time that the transmitter drives the HS-(] 145ns + - 4
Tuszero Istate prior to transmitting the Sync sequence. 10Ul
ITime' interval during which the HS receiver shall ignore any|
5 Data Lane HS transitions;-starting from the beginning of 85ns + 145ns + i 5
SCRIRE T a.rrerare, and the HS receiver shall respond to any Datd ~ 6UI 10U1
Lane transitions after the maximum value.
ITime interval during which the HS-RX should ignore any
transitions on the Data Lane, following a HS burst. The end
Tusswe point of the interval is defined as the beginning of the LP-11 b b I o
state following the HS burst.
ITime that the transmitter drives the flipped differential statdg max(8*Ul
TesTraL after last payload data bit of a HS transmission burst ., 60ns + ns 24
4U1)
ok ITransmitted length of any Low-Power state period. 50 s 34

Note: (1) The minimum value depends on the bit rate. Implementations should ensure proper operation for all the

supported bit rates.

(2) If a> b then max( a, b ) = a otherwise max(a, b )=b.
(3) Teex is an internal state machine timing reference. Externally measured values may differ slightly from the

specified values due to asymmetrical rise and fall times.

(4) Transmitter-specific parameter.
(5) Receiver-specific parameter.

(6) The stated values are considered informative guidelines rather than normative requirements since this

parameter is untestable in typical applications.

Table 8.17: Global Operation Timing Parameters
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6. EXTERNAL DIMENSION

kot MARK REVISION LIST DATE NAME
’ON LHvd| A
f~——————58.780.2 (OUTLINE) ——=| 2.13:0.2
56.78(TFT)
(29.39)———
~
@ . il
uq‘b\“’
ns
¢ LCD PIN ASSIGNMENT
Zv;;: REMOVE TAPE Pin Symbol
o 1 GND
£ 1 § 2 LEDA
5k 3 LEIK
e 4 vce
S e 4.21+0.5 5 10VeC
E 2.107| TFT 53384, (143 (4.21) x 0 6 GND
4 .. o
3 T 320RGB (1) X320 (V) DOTS H T _ 11.45 MAX 3 § g ; sg
~ ~—14mMaAx o % 12.82 < T < 5 N
9 - ‘ T 10 NC
Ng S oo | % A% [Tl 1 it | Dsiee
L f @ R Q\& 2 | DSLON
j S ) 13 NC
Ij 1 T" T: Bendi 14 DSI_DOP
™ encing area — 15 DST_DON
o S iy
K] FR4,T=0.2 = \Conne—ctt:r 16 NC
<7(258)——<— 15.63— AXG220144 17 GND
==(5) 18 RESET
10 19 DN
0.1668 a0
0.0556
BACKLIGHT LED CIRCUIT DIAGRAM
LEDA ooz o oy s LEDK 8
IF=15mA, VF=14. 3V (TYP) 3 R G B
o
DETAIL PIXEL ( SCALE 100:1)
UNIT | mm
SCALE| 1:1
1.Display Type: TFT Transmissive/Normally Black
2.Viewing Direction: Full viewing angle PAGE ‘NO‘
3.Brightness: 600 cd/m? (TYP @‘15mA Current Condition TITLE REVISION é @E—JRDANGLE
4.Backlight: Spcs White LED chips
SOPERATING TEMPERATURE: -20°C TO 70°C DRAFTEDBY | Panxinli DATE MATERIAL
STORAGE TEMPERATURE: -30°C TO 80°C - CEGHNIGAN
6ROHS Compliance. CHECKEDBY | Qisen AND QuaLITy|Chenzhenhua| MODULE No.
APPROVEDBY| Wenguiqin | STANDARD | Huyaomei PART NO.
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7. ELECTRO-OPTICAL CHARACTERISTIC

Item Symbol | Condition Min Typ Max UPi Note
Response Time Tr +Tf - 40 60 ms 4
Contrast Ratio Cr Viewing 300 900 - - 1

- - - Normal Angle
Luminance Uniformity AL 70 - - % 3
i ©X =OY =0°
Surface Luminance Lw 470 600 ) ?1?2/ >
; 160 - -
Cawi Vertical C)
Viewing Angle CR= 10 deg | 6
Horizontal C) 160 - -
RED X 0.5790 | 0.6290 | 0.6790 -
CIE (x, y) Y 0.3010 | 0.3510 | 0.4010
Chromaticity GREEN X 0.2811 | 0.3311 | 0.3811
Y 0.5639 | 0.6139 | 0.6639 5
BLUE X 0.1009 | 0.1509 | 0.2009
Y 0.0482 | 0.0982 | 0.1482
WHITE X 0.2518 | 0.3118 | 0.3718
Y 0.2827 | 0.3427 | 0.4027
NTSC Ratio S - - 60% - - -
Notel. Contrast Ratio (CR) is defined mathematically by the following formula. For more
information see FIG 1.:
‘ . Average Surface Luminance with all white pixels (P1, P2, P 3. P4, P5)
Contrast Ratio = . : —= .
Average Surface Luminance with all black pixels (P1, P2, P 3, P4, P5)
Note2. Surface luminance is the LCD surface from the surface with all pixels displaying white. For more
information see FIG 1.
Lv = Average Surface Luminance with all white pixels (P1, P2, P 3,P4, P5)
Note3. The uniformity in surface luminance ( 6 WHITE) is determined by measuring luminance at each
test position 1 through 5, and then dividing the maximum luminance of 5 points luminance by
minimum luminance of 5 points luminance. For more information see FIG 1.
_ Minimum Surface Luminance with all white pixels (P1, P2, P3.P4.P5)
0 WHITE = —— - : : —— ;
Maxi mum Surface Luminance with all white pixels (P1, P2, P3.P4 P5)
Note4. Response time is the time required for the display to transition from White to black(Rise
Time, Tr) and from black to white(Decay Time, Tf). For additional information see FIG 2..
NoteS5. CIE (x, y) chromaticity ,The x,y value 1s determined by screen active area position 5. For more
mnformation see FIG 1.
Note6. Viewing angle 1s the angle at which the confrast ratio 1s greater than 2. For TFT module the contrast

ratio 1s greater than 10. The angles are determined for the horizontal or x axis and the vertical or y
axis with respect to the z axis which 1s normal to the LCD surface. For more information see FIG 3.
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Note7: NTSC ratio: For more mformation see FIG 4.

. Area of RGB triangle
NTSC ratio = —
O T T A rea of NTSC triangle

Note8. For Viewing angle and response time testing, the testing data is base on Autronic-Melchers’s
ConoScope. Series Instruments. For contrast ratio, Surface Luminance, Luminance uniformity and

CIE, the testing data is base on BM-7 photo detector.

Note9. For TFT transmissive module, Gray scale reverse occurs in the direction of panel viewing angle
FIG.1. Measuring method for Contrast ratio, surface luminance, Luminance uniformity, CIE
(x,y) chromaticitysdet &, 2D LA, 99D A, CIE4 W& 54
- H -
>Aje A <

A:5mm

B:5mm

H.V : Active Area

Light spot size @=5mm, 500mm distance from the

LCD surface to detector lens
measurement instrument is luminance meter BM-7

FIG. 2. The definition of Response Time = & of #) &

l

»Tre »Tf
100%) q[ P
_ g
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i3 |
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v |

white | black white

FIG.3. The definition of viewing angle 2% Z £

8=0
Up z
©=90 ,
(12:00) & o

¥

Left
=180
(9:00) .
Down
©=270
(6:00) o 1831 CIE Chromaticity Diagram

Fig.4. 1931 CIE chromaticity diagram
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8. INTERFACE PIN ASSIGNMENT

PinNo. Symbol Description
1 GND Ground
2 LEDA LED Anode
3 LEDK LED Cathode
VCC Power supply to liquid crystal power
supply analog circuit. Connect to external
4 power supply.2.8V(typ)
IOvVCC Power supply to interface pins. Connect to
external power supply (1/0
5 POWER1.8V/2.8V(typ)).
6 GND Ground
7 NC No connect.
8 NC No connect.
9 NC No connect.
10 NC No connect.
DSI_CP Positive polarity of low voltage differential
11 clock signal (+) .
Negative polarity of low voltage
12 DSI_CN differential clock signal (-) .
13 NC No connect.
Positive polarity of low voltage differential
14 DSI_DOP data signal (+) .
15 DSI_DON Negative polarity of low voltage
differential data signal (-) .
16 NC No connect.
17 GND Ground
18 The external reset input. Initializes the
chip with a low input. Be sure to execute a
RESET power-on reset after supplying power.
19 ID(NC) No connect
20 GND Ground
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9. RELIABILITY TEST

Item Test condition Inspection after test
High Temp. . 1.For humidity test, Dl
Operation Test +70 °C /96 hours water should be used.
Inspection Standard:
Low Temp. . Inspect after 1-2hrs storage
-20 °C/96 hours at room temperature, the

Operation Test

High Temperature
and High
Humidity(Operation)

+50 °C, 90%RH/96 hours

Thermal Shock Test

-20°C (30min) — +70°C
(30min) 10cycles

Vibration Test (for
Packaging)

Frequency: 10Hz to 55Hz
to 10Hz,
Swing:1.5mm,time:
each 2H. 6 hours

X, Y, Z

Packing Drop test
(for Packaging)

1 drop on a corner,
1 drop on three arris,
1 drop on six sides

ESD(On Final
Product)

150pF,330 2, £10KV, air
test ,

150pF, 330Q, £8KV,
contact test.

sample shall be free from
the following defects:

* Air bubble in the LCD
* Seal Leakage

* Non-display

*Missing Segment
*Glass Crack

*IDD is greater
twice initial value.

than

*Others as per QA

Inspection Criteria

2. No defect
after testing.

3.ESD should be applied to
LCD glass panel, not other
areas (such as on IC and
so on) IDD should be within
twice initial value. In case
of malfunction defect
caused by ESD damage, if
it would be recovered to
normal state after resetting,
it would be judged as a
good part.

is allowed
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10. PRECAUTIONS FOR USING LCD MODULE

Handing Precautions

(1) The display panel is made of glass and polarizer. As glass is fragile. It
tends to become or chipped during handling especially on the edges.
Please avoid dropping or jarring. Do not subject it to a mechanical shock
by dropping it or impact.

(2) If the display panel is damaged and the liquid crystal substance leaks
out, be sure not to get any in your mouth. If the substance contacts your
skin or clothes, wash it off using soap and water.

(3) Do not apply excessive force to the display surface or the adjoining
areas since this may cause the color tone to vary. Do not touch the display
with bare hands. This will stain the display area and degraded insulation
between terminals (some cosmetics are determined to the polarizer).

(4) The polarizer covering the display surface of the LCD module is soft
and easily scratched. Handle this polarizer carefully. Do not touch, push or
rub the exposed polarizers with anything harder than an HB pencil lead
(glass, tweezers, etc.). Do not put or attach anything on the display area to
avoid leaving marks on. Condensation on the surface and contact with
terminals due to cold will damage, stain or dirty the polarizer. After
products are tested at low temperature they must be warmed up in a
container before coming is contacting with room temperature air.

(5) If the display surface becomes contaminated, breathe on the surface
and gently wipe it with a soft dry cloth. If it is heavily contaminated,
moisten cloth with one of the following solvents

- Isopropyl alcohol

- Ethyl alcohol
Do not scrub hard to avoid damaging the display surface.

(6) Solvents other than those above-mentioned may damage the polarizer.
Especially, do not use the following.

- Water

- Ketone

- Aromatic solvents
Wipe off saliva or water drops immediately, contact with water over a long
period of time may cause deformation or color fading. Avoid contacting oil
and fats.

(7) Exercise care to minimize corrosion of the electrode. Corrosion of the
electrodes is accelerated by water droplets, moisture condensation or a
current flow in a high-humidity environment.

(8) Install the LCD Module by using the mounting holes. When mounting
the LCD module make sure it is free of twisting, warping and distortion. In
particular, do not forcibly pull or bend the I/O cable or the backlight cable.

(9) Do not attempt to disassemble or process the LCD module.

(10) NC terminal should be open. Do not connect anything.

(11) If the logic circuit power is off, do not apply the input signals.

(12) Electro-Static DischargeControl » Since this module uses a CMOS
LSI,the same careful attention should be paid to electrostatic discharge as
for an ordinary CMOS IC. To prevent destruction of the elements by static
electricity, be careful to maintain an optimum work environment.
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