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1.72 3k (Product Specifications)

A ZEA (Panel Type)

TFT LCD

IR X~ (Panel Size)

1.65 inch

BoREM (Display Type)

Normally White

4y #E% (Resolution)

360(RGB) x 360 (dot)

worsalER (Dot Pitch)

0.1164mm(H) X 0.1164mm(V)

ERt % (color)

262K

A (View Angle)

Typ. 85/85/85/85
Min, 80/80/80/80

E/RIKZ) IC (Display Driver IC) ST77916
#2028 (Interface Type) QSPI

i #E25 A (TP Type)

fil ¥ 1C (TP 1IC)

fih e 2858 (TP Interface)

SME R ~F (Dimensions)

50.3*48.74*2.88(mm)

WX (Display area) 40.24*40.24(mm)
Bt (Back Light) 350cd/m2(min)

fit 45 x5 %L Touch points

fi 542 5E Touch Key Number
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fm B 4% (Product Drawings)
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3.2 0% X (The Interface Definition)

., CAD B4

4. 6844954 (Electrical Characteristics)

Absolute Operation Range

Item Symbol Range Unit
Supply Voltage (Analog) VDD -0.3~+46 v
Supply Voltage (I/O) VDDI -0.3~+456 v
Supply Voltage (Logic) VCC -0.3~+2 V%
Driver Supply Voltage VGH-VGL 0.3~+300 vV
Logic Input Voltage Range VIN 0.5 ~VDDI + 0.5 v
Logic Output Voltage Range VO 0.5 ~VDDI + 0.5 V
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DC Characteristics

Specification Related
Parameter Symbol Condition Unit )
miN. | Tve. | max. Pins
Power & Operation Voltage
Operating
System Voltage VDD 265 28 3.3 \ -
voltage
IfO Supply
Interface Operation Voltage vDDI 165 1.8 3.3 V' -
Voltage
Gate Driver High Voltage VGH - 11.0 - 15.5 v -
Gate Driver Low Voltage VGL - -11.7 - B4 \"
Gate Driver Supply Voltage - | VGH-VGL | - - 272 \ -
Input / Qutput
Logic-High Input Voltage VIH - 0.7vDDI - VDDI \' Mote 1
Logic-Low Input Voltage ViIL - GND - 0.3vDDI v Mote 1
Logic-High Output Voltage VOH IOH =-1.0mA 0.8vDDI - VDDI V' Mote 1
Logic-Low Output Voltage VOL IOL = +1.0mA GND - 0.2vDDI v Mote 1
Logic-High Input Current IIH WVIN = VDDI - - 1 uA Mote 1
Logic-Low Input Current I VIN = GND -1 - - uA Mote 1
Input Leakage Current L IOH =-1.0mA 0.1 - +0.1 uA Mote 1
VCOM Voltage
VCOM Voltage VCOM - | - Jew | - | v | -
Source Driver
Gamma Reference
VAP - 365 - 6.2 v -
\oltage (Positive)
Gamma Reference
VAN - 4.2 - -1.875 - -
Voltage(MNegative)
Below with 59%
Source Dutput Settling Time Tr - - - 20 us Mote 2
precision
Output Offset Voltage VOFFSET - - - 35 my/ Note 3
Basic DC Characteristics
Notes:

1. TA=-30 1o 85
2. The max. value is beiween measured point of source ouiput and gamma setting value.

3. The Max. Value is between measured point of source oulput and gamma setting value.
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7.3 Power Consumption

Ta=25, Frame rate = 60Hz, Registers setting are IC default sefting.

Current Consumption
Typical Maximum
Operation Mode Image
1DDI 1DD 1DDI 1DD
(mA) (mA) (mA) (mA)
Normal Mode MNote 0.001 8 0.005 10
Sleep-in Mode MNote 0.001 0.030 0.005 0.150
Deep Standby Mode MNote 0.001 0.001 0.005 0.005
Notes:
1. Color Picture.
2. The Current Consumption is DC charactenstics of ST77916.
3. Condition: VDDI=1.8V, VDD=2 8V.
7.4.1 BO0BO Series MCU Parallel Interface Characteristics: 8-bit Bus
Tarer ] :__ Tarw
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CSX i o Lo oSy
s - i 72:_H4 Tosr
" T o Tem N A
oex w4 | | k-
| — i - bt
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; TAIT-: 1 TralT rorm : : ! !
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Trati Tramrma :q—:pJI E:: Tonn :::
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Figure 1 Parallel Interface Timing Characteristics (8080-Series MCU Interface)
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VDIN=1.65 to 3.3V, VDD=2.65 fo 33V, GND=RGND=0V, Ta=257

Signal Symbol Parameter Min | Max | Unit Description
i Tast Address setup time 0 ns _
Tant Address hold time (Write/Read) 10 ns
Terw Chip select “H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
- Tres Chip select setup time (Read I1D) 45 ns .
Tresrm Chip select setup time (Read FM) 355 ns
Tesr Chip select wait time (Write/Read) 10 ns
Tesd Chip select hold time 10 ns
Tinc Write cycle 30 ns
WRX Twmrn Control pulse “H" duration 14 ns
TwmL Control pulse “L" duration 14 ns
Tre Read cycle (ID) 160 ns
RDX (1D} Tron Control pulse “H" duration (1D} 90 ns When read ID data
TroL Control pulse “L" duration (1D} 45 ns
RDX Treem Read cycle (FM) 450 ns When read from
(F M)y Troxrm Control pulse “H" duration (F M) 90 ns frame memory
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TroLFm Control pulse “L" duration (FM) 355 ns
Tosr Data setup time 10 ns
Towr Data hold time 10 ns
D[7:0) Trat Read access time (D) 40 ns For CL=30pF
Tratem Read access time (FM) 340 ns
TooH Output disable time 20 80 ns
Table 1 8080 Parallel Interface Characteristics
Ta e :--—r-' Tr Ta e le—! T

I | |
WVeou=0.8 x VDDI

WViw=0.7 x VDDI

Tr=Tr<=15ns

V=03 xVDDI

Ve=0.2 x VDDI

Te=Tr<=15ns

Figure 2 Rising and Falling Timing for I/O Signal

Figure 3 Write-to-Read and Read-to-Write Timing

Note: The rising time and faling time (Tr, T of input signal and fall time are specified at 15 ns or less. Logic high and low levels are

specified a5 30% and 70% of VDD for Input signais.
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CSX v‘“
Vo = Teaw
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Te 'Tuu"l E
i :': ;Z’\'- :E Tace 1 Towg: = Vi
(] Vi Y
DouUT 57: Ve :}
Figure 4 3-line serial Interface Timing Characteristics
VDDI=1.65 to 3.3V, VDD=2.65 to 33V, GND=RGND=0V, Ta=25C
Signal Symbol Parameter Min | Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tean Chip select hold time (write) 16 ns
CsX Tecas Chip select setup time (read) G0 ns
Tace Chip select hold time (read) 65 ns
Terw Chip select “H" pulse width 40 ns
Taevew Serial clock cycle (Write) 16 ns
Taw SCL “H" pulse width (Write) 7 ns
S Tsow SCL “L" pulse width (Write) 7 ns
Tscver Serial clock cycle (Read) 150 ns
Tanr SCL “H" pulse width (Read) 60 ns
Tsr SCL “L" pulse width (Read) &0 ns
SDA Tsos Data setup time 10 ns
{DIN) Taon Data hold time 10 ns
Sy Taxce Access time 10 50 ns For maximum CL=30pF
Ton Qutput disable time 15 50 ns For minimum CL=8pF

Table 2 3-line serial Interface Characteristics
Note : The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are specified as
30% and T0% of VDD for Input signals.
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7.4.3 Serial Interface Characteristics (4-line serial):

i
oy Vi
SX T
Ve - Tierw
i o Tsevow/Tscwer i T s
Tiess ——
| T Vg | XC
SCL =
-;Z Tsmw/Tsm /! L
Tss Tsom
- Vi 2‘ |
SDA o 25k o
e :
ki i
1o Rl >—t
- /] { Tace g Ton |
. Vi —F
DOUT Z: \: :E
Figure 5 4-line serial Interface Timing Characteristics
VDIN=1.65 to 3.3V, VDD=2.65 fo 33V, GND=RGND=0V, Ta=257
Signal | Symbol Parameter MIN | MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesx Chip select hold ime (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Terw Chip select *H" pulse width 40 ns
Tsevow Serial clock cycle (Write) 16 ns
-write command & data
Taw SCL "H" pulse width {Write) T ns
ram
S, Tsuw SCL “L" pulse width (Write) T ns
Tacver Serial cdlock cycle (Read) 150 ns
-read command & data
Tanr SCL “H" pulse width (Read) 60 ns
ram
Tawr SCL“L" pulse width (Read) 60 ns
Tocs DICX setup time 7 ns
DICX
ToeH B/CX hold time T ns
SDA Tsos Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
", e Tace Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns | For minimum CL=8pF

Table 3 4-line serial Interface Characteristics
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7.4.5 QSPIlInterface Characteristics:

1 1
—_— —
CSX L= : h—H\T
"-fn..l:r T
i H T scveudl scvon J i‘ o "‘i
KWW ;
S:E:
sk Y tastan AT
. 3 : T T s.w-m' J'l.— _\—;,"’1 - e
I | 1
j Tsms ' Teon | - :
Wi A - |
Da[20] o ?F t T 1
i T acc) L Ton Ve
: i e H | 'S
DAL A [
ouT AL e %
I
Figure 7 QSPI Interface Timing Characteristics
VDDY=1.65 to 3.3V, VDD=2.65 to 33V, GND=RGND=0V, Ta=257T
Signal Symbol Parameter Min | Max | Unit Description
Teas Chip select setup time (write) 15 ns
Tean Chip select hold time (write) 15 ns
—_— Teas Chip select setup time (read) &0 ns
Tacc Chip select hold ime (read) G5 ns
40 ns
Terw Chip select “H" pulse width
200 ns Note 1
Tscvew Serial clock cycle (Write) 16 ns
Taw SCL “H" pulse width (Write) 7 ns
e Tsow SCL “L" pulse width (Write) 7 ns
Tacver Serial clock cycle (Read) 150 ns
Tann SCL “H" pulse width (Read) 60 ns
Tar SCL “L" pulse width (Read) 60 ns
SDA Tsos Data setup time 7 ns
(DIN) Tson Data hold time 7 ns
Tace Access time 10 50 ns F or maximum CL=30pF
pouT .
Toun Output disable ime 15 50 ns For minimum CL=8pF

Table 5 QSPI Interface Characteristics
Nete : The rising time and falling time (Tr, TH of input signal are specified at 15 ns or less. Logic high and low levels are specified as
30% and 70% of VDD for Input signals.
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7.4.6 MIPI Interface Characteristics
High Speed Mode - Clock Channel Timing

DSLCLK+
DSHCLK-
I 2% Ulpesr I
Signal Symbol Parameter MIN | MAX | Unit | Description
DSI-DATA_PIN 2l INST Double Ul instantaneous 8 25 s
DSLDATA_P/N | UIINSTA Ul INSTE Ul ingtantaneous Half 4 12.5 ng

High-Speed Data Transmission

DERCLE+y ~ e . . - -
sacu XX ghoha
—tm e, Tt
DE-D0s >
WVIHLPRX (Min} —————=—\-b——=—— \-————---——---——
T T e ——. R \\——————-—T——H—
iy
D00 \ J:.,e-’ N.ﬁ' - [
HETERMEN
. Twssmrny i
LP-11 LP-01 LP-00 PR
Disable Ry Line
mmmmam ¥ High Speed Mode, Enable Rx Line Tenmination ___; Tenmanakion
Parameter Symbol MIN TYP MaX Unit

Time to drive LP-00 to prepare for HS transmission T rrerene 40+4U1 B5+GUI ns
Time from start of t HS-TRAILor t CLK-TRAIL period tostart of LP-11 state Teor 105+12U1 ns
Time to enable data receiver line termination measured from when Dn crosses VI LMAX T rera-en 35+4U1 ns
Time to drive flipped differential state after last payload data bit of a HS transmission Teoman B0+4U1 ns
Time-out at RX to ignore transition period of EoT Teesae 40 55+40U1 ns
Time to drive LP-11 after HS burst Theear 100 ns
Length of any Low-Power state period Tiex 50 ns
Sync sequence period Toesswmc aul ns
Minimum lead HS-0 drive period before the Sync sequence Trazero 105+6U1 ns
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Switching the Clock Lane between Clock Transmission and Low-Power Mode

Tear i = Tewssrne

VIHLPRX(MIN) ———— - ———— == ————— —— ————

WIHLPRX (Max) —
DSI-CLK'-K
DSHCLKE-

HS01 HS-0 LP-11 LPO1  LP-0D HS-0 HE-001

VIHLPRX (Min} —

IVIHLPRX Max) —-
(BT Ha ) C—
DSHDO- o — ==

Parameter Symbol MIN TYP MAX Unit
Time that the transmitter shall continue sending HS clock after the last associated Data
T cucrast B0+52U1 ns
Lane has transitioned to LP mode
Detection time that the cleck has stopped toggling T cucunss 60 ns
Time to drive LP-00 to prepare for HS clock transmission T cixrreruae 38 95 ns
T cixerepars
Minimum lead HS-0 drive period before starting Clock 300 ns
+T oikzeno

Time to enable Clock Lane receiver line termination measured from when Dn crogs

T vsErme 3B ns
WIL, MAX
Minimum time that the HS clock must be set prior to any associated date lane beginning
T cixrre 8 Ul
the tranemission from LP to HS mode
Time to drive HS differential state after last paylead clock bit of a HS transmission burst T axma 60 ns

15/27



NISINOPTO
BR% &

Q)

Bus Turnaround Procedure

MFU is Controlling Controd Change Display Module is Controlling
+ 3 LY
pskooe Lo e e T o Tmm o v, <l e L
Dsi-Do- | \ I /i 4 4
W o iy, .
LP-11 L LP-10 - _LF'_-C.IJ__._ .___E LP-10 - _LF_'-C.DD_.E.__. = _LF_'-ECI_ & _;_ I._;-JIZ!ET._r - LP-10 - LP-11
. Tracern -
peroos L. e R Ton. 00 . iy T,
DS-DO- | 5 _, o % :
| .\ Fi \ r
TH———— R -0 s - - T o i oo il g s pr— |
LP-11 P LP-10 o LP-0D ! | LP-10 o LF-00 - LP-00 - LP-0OO - LF-10 o LP-11 _
Parameter Symbol MIN TYP MAX Unit
Length of any Low-Power state period : Master side Tiex 50 75 ns
Length of any Low-Power state period : Slave side Tiex 475 50 525 ns
Ratio of Twx (MASTER) Tiex (SLAVE) between Master and Slave side Ratio Twex 213 a2
Time-out before new TX side start driving T raame Tiex 2 Tiex ns
Time to drive LP-00 by new TX Trae 5 Tuex
Time to drive LP-00 after Tumarcund Request T raamo 4 Turx ns
7.4.7 Reset Timing
Shorter than Sus | :
| I
! « " o |
RESX E‘ E. Y 'Eu
i
I
! { I i
i
I I
' j
L T =
v RT ol
Display ' — —
; " Initial condition
status O Gpesation >< During reset X (Default for HMW reset)
1
VDDH=1.8V VDD=2 8V, GND=RGND=0V, Ta=251
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
- 120 (Note 1,6, 7) ms
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RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 9us Reset

Between 5us and Bus Reset starts

3. During the Resetting period, the display will be blanked (The display is enfering blanking sequence, which maximum time is 120
ms, when Resel Stars in Sleep Out —=mode. The display remains the biank state in Sieep in =mode.) and then return fo Default
condition for Hardware Reset.

4 Spike Rejection alzo applies during a valid reset pulse as shown beiow”

10us

_ | '

Reset is accepted

10us

p——

e Less than 20ns wadth positve spike will be rejectad

5. When Reset appled during Skeep in Mode.
6. When Reset applied during Skeep Out Mode,
7. It is necessary fo wait Smsec after releasing RESX before sendng commands. Also Sieep Out command cannot be sent for

120msec.

5.0 S S2I6 MK (Reliability Test Conditions And  Methods)

=2 :
= Eﬁa% R A A BT R & KT H BT A
[ | SN
= e 53 b o
B eoc ke, i oos ks mmamng | | T oL R e/
,:; I 96 /NI, B BhA PSR AR SIR TR *;;fi“ % PPN &
K ) | B2 ARHAT AN, BRI 7 " i
L

17/27




ﬂ NISINOPTO
(/ BR% &
2 EF‘ f#&:-30°C (30 775> > 80'C (30 4361) <> =30 | )y oy
" ﬁﬂ; (30 4750, 24 MW, e FIRE 2 IS gz%}i WAL, TikE
" HEAT AN, BN ThRERS 2 o .
BV
3 B i | FRT0CH+3°C . FEIR80C+/-3°C 96/N JETEE
P | RS T ANRER MR SRS R | e KIS, Thhg
R | DIRER .
BT S TY AT arreary H L/
4 | HIR-20C+/-3C. TEIR-30°C+/-3°C. Mk g
R R AEO6 /N R 7E SRS TR R, | »
ﬁ mz 7— J Hj"iﬁﬁkﬁl‘ il = '—‘Ile_\[g *% *%E'IJ‘” = LA {EE/J%{]K*E ﬁ%&l\mx Jjjﬁb
R [E2 /NI 58 W BRI, FEnliE R
TREEIWB . Wik, B, WA ARG .
5 gjfl BIR-20°C+/-37C  HEiE-30'C+/—3°C P kTR
oo | FERESERIGE, AR TN RS K R N n o | ERL/ IR B/
n — S 2 A 3 = t VASY . T NN
”fz; FIEE, e S, BNl R, sk | ORI | RSN D g
) BRGHRB . Wk, B, WA AR,
1. BRyEEE N E mE R mE
(B =)
5
2. BT
% MER | H RS ) —ff: A e
Py =] b/l ‘iAh N ST v
6 | m i | e | DRREEET e
% ) =, | R A SPRBS TR | e
|00k 92cm P e 1, TEIR
VA 9-25kg 76cm e
25—-45kg 53cm ) AT
45-68kg 46cm i1, T
j(a: 68kg 41CH1 2,@3;
I 4, TH]
Sy ﬁe\);
PR A e R 86 (NSS 46 @ 5%AIE I AN ThEE,
AN ER K VAR, VETR PHAE PP (6.5~7.2) EENE AT R 8]
R EE 35+2°C, thEMPIBEERLE 1~ 5 TV, B o
7 N ﬁ%/m% + ‘ %Eﬁmlﬂéiziﬁ ‘ o #J%Zﬁf F%%% /R
#h % | 2ml/80cm*.h Z[8], If[H] 24h. 2. HUERRpR R | $h k00 ik | B e et % P RERL) B
56 St TR £h AR50 (ASS AREG) © S%EALENTA R | #% HxE, I 5 ThEE e -
FRE N VKBS, Y PHAECN 3 e de, IR KR OK, Shawt |
35+2°C, BhEMIVIERSE 1~2m1/80cm® . h 2 2277 0 TG JE v B
[, HIE] 24h. FrEE,
8 ESD BU & B A | I, ThEE
o B | DRZEIR S RE e 4KV, dEREfb () | (OSk N
‘ o ‘ ER e
M | 8KV B R e, Rk
& 2SR

18/27




ﬂ NISINOPTO
(/ BRKE @

6. JtHZS¥ (Optical Characteristics)

The test of optical specifications shall be measured in a dark room (ambient luminance <1lux

and temperature=25+2°C) with the equipment of luminance meter system (Goniometer system

and TOPCON BM-5) and test unit shall be located at an approximate distance 50cm from the

LCD surface at a viewing angle of 8 and @ equal to 0°. We refer to @=0 (=63) as the 3 o'clock
direction (the “right”), @=90 (=612) as the 12 o’'clock direction (“upward”), @=180 (=89) as the 9
o'clock direction (‘left”) and @=270(=66) as the 6 o'clock direction (“bottom”). While scanning

and/or @, the center of the measuring spot on the Display surface shall stay fixed.

The backlight should be operating for 30 minutes prior to measurement.

4.2 Optical Specifications
<Table 5. Optical Specifications> [Ta=25+2°C]
Parameter Symbol | Condition | Min. | Typ. | Max. | Unit | Remark
o e, 80 85 - Deg.
: orizonta
Viewing 0, 80 | 85 - | Deg.
Angle 5 CR=10 20 85 D MNote 4.1
Range Vertical 2 - s
cHA 80 85 - Deg.
Contrast Ratio CR o =0° 1000 | 1500 - Wio APF
Cell Transmittance Tr 3.9 46 » % | MNote 4.2/4.3
Rx 0.655
Ry 0.339
Gx 0.286
Reproduction Gy . 0.611 With
Bx ©=0 -0.03 0.138 +0.03 BLU
of color @c Light
By 0.098 9
MNote 4.4
Wix 0.307
Wy 0.318
Color Gamut =0 67 72 - %
Response Time Tr+Toff Ty - 25 35 ms Mote 4.5

Q=0
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Note 4.1: Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12 o'clock
direction with respect to the optical axis which is normal to the LCD surface (see Figure 8).

<Figure 8. Viewing Angle Range Is Defined As Follows>

uP

(12 o'clock)
@=900
yu'

B=00

l a
LEFT @& . . "\ ¥ ., RIGHT
(9 o'clock) TET-LCLC (3 o'clock)
®=1800 M;dule ®=00
v
DOWN
(6 o'clock)
®=2700

Note 4.2: Contrast measurements shall be made at viewing angle of @=0° and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set first to white,

then to the dark (black) state. Luminance Contrast Ratio (CR) is defined mathematically.

& Luminance when displaying a white raster

Luminance when displaying a black raster

Note 4.3: Transmittance is the Value with Polarizer.

Note 4.4: The color chromaticity coordinates specified in Table 16 shall be calculated from the
spectral data measured with all pixels first in red, green, blue and white. Measurements shall be

made at the center of the panel.
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Note 4.5: The electro-optical response time measurements shall be made as Figure 9 by
switching the “data” input signal ON and OFF. The times needed for the luminance to change
from 10% to 90% is Tr, and 90% to 10% is Tf.

<Figure 9. Response Time Testing>

Tf Tr
G —| |-— — | |-—

100 —_—

90 s
Optical
Response

0 whits K‘ ~ white

black
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7RI FRHE (Inspection standard)

8.1 Inspection conditions is as follows

1) Viewing angle is within +-30° from vertical direction, as fig 1
2) Viewing angle is the angle defined in the drawing

3) Ambient temperature is approximately 25+-5° C

4) Ambient luminance is about 300~500 Lux.

figl

8.3 Routine inspection standards
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Caution

Handling of Display Module

Be sure to ground the body when handling the LCM.

Don’t give external shock.

Don’t apply excessive force on the surface.

Liquid in LCD is hazardous substance. Must not lick and swallow.

When the liquid is attach to your hand, skin, cloth etc. Wash it out thoroughly and immediately.
Don’t operate it above the absolute maximum rating.

Don’t disassemble the LCM.

Storage

Store in an ambient temperature of 5°C to 45°C,and in a relative humidity of40% to

60%. Don’t expose to sunlight or intensive ultraviolet rays.
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Storage in a clean environment, free from dust, active gas, and solvent.

Store in anti-static electricity container.

Store without any physical load.

Notes:

11.1 The reliability items will be fully performed in new sample qualification,

11.2 The reliability status will be tested as monitor during mass production. Individual reliability test
shall be performed by lot , Moreover, the individual reliability item shall be decided according to
reliability plan.

11.3 All samples are inspected after keeping in the room with normal temperature and humidity for 2 hours or above.
11.4 Vibration test: It is not necessary to test for those products without assembly frame , back light ,PCB and so on.
11.5 Dropping test : It is necessary for affirming new package.

11.6 For the high temperature and high humidity test, pure water of over 10 MQ.cm should be used.

11.7 Each test item applies for test LCM only once .Then tested LCM cannot be used again in any other test item.
11.8 The quantity of LCM examination for each test item is Spcs to 10pcs.

12. Precautions for Using Display Modules

12.1 Safety instructions

12.1.1 Ifthe LCD panel breaks, be careful not to get any liquid crystal substance in your mouth.

12. 1.2 If the liquid crystal substance touches your skin or clothes, please wash it off immediately by using soap and
water.

12.2 Handling Precautions

12.2.1 Avoid static electricity damaging the LSI.

12.2.2 Do not remove the panel or frame from the module .

12.2.3 The polarizing plate ofthe display is very fragile . So, please handle it very carefully.

12.2.4 Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface ofthe plate.

12.2.5 The color tone of display and background of LCM has the possibility to be changed in the storage
temperature range.

12.2.6 Pay attention to the working environment, as the element may be destroyed by static
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electricity. --Be sure to ground human body and electric appliance during work.

--Avoid working in a dry environment to minimize the generations of static electricity.

--Static electricity may be generated when the protective film is fast peeled off.

12.2.7 When soldering the terminal of LCM, make certain the AC power source of soldering iron does not leak.
12.2.8 Ifthe display surface becomes contaminated ,breathe on the surface and gently wipe it with a soft-dry- clean

cloth .If it is heavily contaminated ,moisten cloth with the following solvent(ex:Ethyl alcohol).Solvents other than
those above-mentioned may damage the polarizer.

12.3 Operation Instructions

12.3.1 It is recommended to drive the LCD within the specified voltage limits, try to adjust the operating voltage for

the optimal contrast, the color and contrast of LCD panel will varies at different temperature.

12.3.2 Response time is greatly delayed at low operating temperature range. However, this does not mean the LCD
will be out of the order, It will recover when it returns to the specified temperature range.

12.3.3 Ifthe display area is pushed hard during operation, the display will become abnormal.

12.3.4 Do not operate the LCD at the environments over the specified conditions, this may cause damage on the LCD

and shorten the lifetime.

12.4 Storage Instructions:

12.4.1 Store display module in a sealed polyethylene bag.

12.4.2 Store display module in a dark place, Do not expose to sunlight or fluorescent light. Keep the temperature
between 0°Cand 35°C.

12.4.3 Avoid the polarizer touch any other object, ( It is recommended to store them in the container in which they
were shipped.)

12.5 Limited Warranty

12.5.1 LEAD will replace or repair any ofits LCD modules, which are found to be defective, when inspected in

accordance with LEAD LCM acceptance standards ( copies available upon request ) for a period of 12 months from
ink- print date on product

12.5.2 Any defects must be returned to LEAD within 60 days since ship-out. Confirmation of such date shall be based
on freight documents. The warranty liability of LEAD limited to repair and/or replacement on defects above (7.1,7.2)

12.5.3 No warranty can be granted if the precautions stated above have been disregarded. The typical samples
are as below:
-- LCD glass crack/break

--PCB outlet is damaged or modified.

--PCB conductors damaged.

--Circuit modified with by grinding, engraving or painting varnish.
--FPC crack

12.5.4 Modules must be returned with sufficient description of the failures of defects. Any connectors or cable
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installed by the customer must be removed completely without damaging the PCB outlet, conductors and terminals.
Modules must be packed with the container in which they were shipped.

Packing Specification

-TBD-
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