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2.0 Record of revision

Rev Date Item Page Comment Originator Checked By
1.0 | 14/11/15 Initial Release SCChong Azhar
2.0 | 10/05/16 Change model no Adam Azhar

T700X06N00 to T700TO6NOO,
change inspection criteria,
and change reliability test
condition and change
precaution and limited
warranty.

3.0 | 02/09/16 Add RTP version Azhar Azhar
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3.0 General Specification

T700TO6NOO is a TFT-LCD module. It is composed a TFT-LCD panel, LCD
display controller, driver IC, and a backlight unit. The 7.0” screen produces 800 X
RGB X 480 resolution image. By applying R.G.B. input signal, full colour image are
displayed. This product accords with RoHS environmental criterion.

Item Contents Unit
LCD type TFT ---
Viewing Direction
12 ‘clock
(Optimum View) o cloc
Module size (WxHxT) 165x100x3.5 mm
Outline Dimensions Refer to outline drawing mm
Active area (WxH) 154.08x85.92 mm
Number of dots 800 X RGB X 480 dots
Operation temperature -20 ~ +70 °C
Storage temperature -30 ~ +80 °C
Controller IC SSD1963 ---
Interface mode 8/9/16/18/24 - bit MCU Interface ---
MCU Interface Configuration 8080 Interface
Back light type/Color 18 white LED -
AVAILABLE OPTION
X 0/0] X
B \
TOUCH PANEL :
N : Without Touch Panel |
C : Capacitive Touch Panel |
R : Resistive Touch Panel |
SEMI - CUSTOMISE (MINOR CHANGES FROM STANDARD MODEL) :
00 - STANDARD SPECIFICATION MODEL |
OMEROPTON ,
C : STANDARD COVER LENS
REFER TO FACTORY FOR FURTHER INFORMATION.
TERMS AND CONDITIONS APPLY
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4.0 Absolute Maximum Ratings
NO ITEM SIMBOL MIN MAX | UNIT
1. | Operating Voltage Range Vbb -0.5 4.6 Vv
2. Operating Temperature Top -20°C to +70°C °C
3. | Storage Temperature Tst -30°C to +80°C °C
5.0 Electrical Characteristics
NO ITEM SYMBOL CONDITION MIN TYP | MAX UNIT
1. | Operating Voltage Vob - - 3.3 3.6 \
2. | Current Supply Iop - - TBD - mA
, . 0.8
3. | Input Voltage (high) Vih H level Vop Vop +0.5 \
4. | Input Voltage (low) Vil L level 0.2 Vop \%
5. | Output high voltage VOH - 0.8 \Y
' Vob
6. | Output low voltage VOL - 0.2 Vop \%
5.1 Backlight Specification
NO ITEM SYMBOL | CONDITION MIN TYP MAX | UNIT
1. | Supply Voltage - - - 9.9 - \%
2. | Supply current If - - 160 - mA
3. | Luminous intensity Iv White 200 300 - Cd/m?
*Note:
1. Brightness measured at backlight surface.
2. On LCD surface, brightness is only about 10% to 15% of backlight
brightness.
3. Lifetime of backlight is 40K hrs.
4. Lifetime of backlight is defined as decay time for backlight brightness to
become 50% of its original brightness.
5. Printing color on diffuser will be based on limit sample provided by supplier.
6. The current of LED is 20mA. A LED drive in constant current mode is
recommended.
7. LED power consumption is around 0.132W
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6.0 Reliability Test Condition
Item Test Condition
High Temperature 70degC, 240 hrs
Operating
Low Temperature -20degC,240 hrs
High Temperature 80degC, 240hrs and recovery for 2hrs
Low Temperature -30degC, 240hrs and recovery for 2hrs
Storage
H|gh.T.emperature and High 50degC, 90%RH, 240hrs and recovery for 2 hrs
Humidity
RT - 20degC > Rt > 70degC > RT
Cycle Omin 30min 5min 30min 5min
50 cycles (Power off)
Thermal
RT -> 20degV -> 70degC
Shock Omin 30min 30min
50 cycles (Power off)

Note: RT means Room temperature
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7.0 Interface

CN2 — Zif connector, Pitch 0.5mm, Bottom Contact, 45 pins’

Contrater SSD1963
Pin No Symbol Description
1 VLED- | Backlight (-)
2 VLED+ | Backlight ( +)
3 NC No Connection
4-5 VSS Ground
6 NC No Connection
7-8 VDD Power Supply
9 NC No Connection
10 RST Hardware Reset
11 CS Chip Select
12 RS Data/Command Select
13 RD Read Strobe Signal
14 WR Write Strobe signal
15 TE Tearing Effect
16 - 39 DO — D23 Data Bus
Pins not used should be floating
40 - 45 NC No Connection
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8.0 MCU Interface Timing

8.1 Parallel 8080-Series Interface Timing
(For detail information, please refer to IC specification)

The 8080 mode MCU interface consist of CS#, RS#, RD#, WR#, D[23:0] and
TE signals. This interface use WR# to define a write cycle and RD# for read cycle.
If the WR# goes low when the CS# signal is low, the data or command will be

latched into the system at the rising edge of WR#. Similarly, the read cycle will

start when RD# goes low and end at the rising edge of RD#.

8.2 Pixel Data Format

This module support 8-bit, 9-bit, 16-bit, 18-bit and 24-bit data bus. Depending on
the width of the data bus, the display data are packed into the data bus in different

ways.

Interface cieieopalopaiopifopo)opsfops]oprfope]oisjoisopafopa]op fopio] opl o)l o) o)l o) o) op) oje) | opy] o)

24 bits ]“ RT|RE|JRE| R4 RI|R2|RI| R0 | GF | GB]| G5 4| GA) G2| G1 | GD|BF| B&| B5| B4 | B3 | B2 | B1§ BO

1355 1= Rilpe palmolpileolcslotlosloploi]ooles|pel B3| Bof81]80

186 bits ESE fDrmat‘ =t R5 | R4] R3 RE R1) G5 | G4 G'.é_@ 51 ) G0 | B5 ) B4 | B3| B2 | B1

]“ Ri|REJRE|RA| RA| R RI| RO G| GE|G5| 4| G3 | G2 | Gl | &0

16 bits ond B | B B5]) B4| B3] B2| B1]B0| RI|REJR5| R4| R3| R2| R1 | RO

3 ci|es|eslot|e|ee|er|e|e7]Be|Bs| B4 B3| B2) 81| BD

12 bits = RT|RE|RE| R4 RI|R2Z|R1| RO| G7F | GB| G5 | &4

i G3| G2 61| GO | BF | BE | B5| B4 | B3| B2 | B1 | BO

9 bits 1* Rs|Ra|R2|R2| 1| RO| 35 ] @ | =2

nd 2| co]es| 64| B3] 82 81|80

1% R7|RE|R5| R4| RI| R2 | R1 | RO

& bits ond G7 | GE)| G5 | 4| G3| G2 | &1 | GO

rd B7 | B6 | B5| B4 | B3 | B2 | B1 | BO

Table 8:1 Pixel Data Format
8.3 8080 Series Interface Timing
Svmbol Parameter Min Typ Max Unit
fucik System Clock Frequency*® 1 - 110 MHz
IMCLE System Clock Period* 1/ fycrx 5 ns
Control Pulse High Width Write 13 1.5% tyerk
fowest Read 30 3 5% IvcLk s
Control Pulse Low Width Write (next write cycle) 13 1.5% tyerk
fpwesH Write (next read cycle) 80 9* vk ns
Read 80 9* ek

fag Address Setup Time 1 = = ns
fan Address Hold Time 2 - . ns
Tpsw Write Data Setup Time 4 - . ns
tDEW Write Data Hold Time 1 - - ns
PWLW Write Low Time 12 = = ns
pER Read Data Hold Time 1 - - ns
tacc Access Time 32 = . ns
fPwLR Read Low Time 36 = . ns
10y Rise Time s & 0.5 ns
tF Fall Time - - 0.5 ns
fes Chip select setup time 2 - - ns
fesy Chip select hold time to read signal 3 - - ns

* System Clock denotes external input clock (PLL-bypass) or internal generated clock (PLL-enabled)
Table 8-2: Parallel 8080-series Interface Timing Characteristics
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Figure 8-1: Parallel 8080-series Interface Timing Diagram (Write Cycle)
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Figure 8-2: Parallel 8080-series Interface Timing Diagram (Read Cycle)
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8.4 Parallel LCD Interface Timing

VT (=1 Frame)
FPS VPW J
LFRAME
VPSS VDP
LDEM
HT (=1 Ling) 1
LPS HPW
1 »e %
[
LLINE '
LDEN
R HPS J ) HDP X

Figure 8-3: General TFT Panel Timing
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LCD Parameter | Corresponding Register Masimum Setting
setting Command g Parallel mode | Serial mode
. 2048
VDP 0xB0 VDP[10:0] Vertical panel size = (VDP + 1) pixels
. 2048
HDP HDP[10:0] Honzontal panel size = (HDP + 1) pixels
LPS LPS[10:0] 2047 {ﬁuga:-}gi 4)
T e 128 512
HPW oxB4 HPWI6:0] (HPW = 1) pixels (128 x4)
HPS HPS[10-0] 2047 {EDT?Ei 5
HT HT[10:0] 2048
' Horizontal Total = (HT + 1) lines
FPS FP5[10:0] 2047
7 A 128
VEW 0xB6 VPW[6:0] Vertical Sync Pulse Width = (VPW-+1) lines
VPS VPS[10:0] 2047
VT VT[10:0] 2048
' Vertical Total = (VT + 1) lines

Table 8-2: Quick reference for LCD Parameter Setting

11
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9.0 Instruction Set
Hex Code Command Description
Ol nop Mo operation
(il saoft_reset Sofrware Feset
A get_power_mads (et the current power maode
B zaf_address_moda et the frame buffer to the display panel read osdar
ool Fesarved Pleserved
D zet_display_moda The 55019461 retums the Display Image Mode.
(=0E get_tear_effect_status et the Tear Effect status
0x0F Fesarvad Pleserved
Turn off the panal. This command will pull low the GREIOO
0x10 enter_sleep mode If'iE'TPIOIII iz -:-::m.jgu:ed.a.:. normal GP_I'E“:l of I._'ED o
miscellanepus signal with command sef_gpio_cenf this
command will be iznored.
Tumn on the panel. This command will pull high the GRPIOO.
) A . If GPIOW is configured as normal GPIO or LD
=1l exit_sleep maode - o . P
= = mizcellanepus signal with command st _gpio_cenf this
command will be iznared.
=12 enfer_partial mode Part of the display area is used for image display
Oxl3 enfer normal mode The whole display area is used for image dizsplay.
020 exit_imvert_mode Displayed image colors are not ioveried.
2l enfer mverl mode Displayed image colors are mverted
Ox26 sef_gamma_curve Salects the gammna curve nsed by the display panel
Ox28 sef_display off Blanks the display panel
(20 sef_display_on Show the image oa the display panel
w24 set_column address Set the cohurm address
028 sef_paze_address Set the page address
Transfer image information fom the hest processor interface
Qo2 C Write_ Memory start to the 5501941 starting at the location provided by
set_column_address and set_page address
Transfar image data Som the 55D1941 to the host processor
(x2E read memory_ start interface starting at the location provided by
set_column_address and set_page address
O30 sef_partial area Defines the partal display area oo the display pansal
033 sef_scrpll_area Defines the verdcal scrolling and Sxed area on display area
- Synchronization information is oot seat fom the 55D1961 to
O34 set_tear_off
- = the host processor
035 ¢ tea Synchromization information is sent from the 55019461 to the
B SEl_ledr_on haost processor at the start of VFP
Ox3b sef_address moda Sat the read order from Same boffer to the display panel
=37 set_scroll_start Defines the verdcal scrolling starting point
Ox38 exit s mode Full coler depth is used for the display panel
=30 enfer_idle mods Peduce color depth is used on the display panel
Ou3A Fesarved Paserved
o3C i . Transfer image information from the host processor interface
; WHIE_HEMmOry_CONIME | 15 the SSD1961 from the last written location
- . Flead image data from the S5D1%6] continning after the last
x3E read memory continms . = .
= - read memory coatinne or read memorystart

12



G o
N7
< G CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
Spec. No: T700T06X00 REV 3.0

Hex Code Command Diescription
Synchromization information is sent from the 55019610 the
a4 sat fear scanling host processor when the displayy pansl refrech reaches the
provided scanline
(mad get_scanline et the current scan Hne
[mAl read ddb Fead the DDB fom the provided location
AR Bleserved Eeserved
=Bl saf lod mode %ef the LCD pane! mode and reseluficn
=Bl get_lcd_meds et the current LET panel mode, pad sirength and resclhation
AT sat hor period Sat front parch
B3 g=t_hori pericd Gzt current font porch settings
e Set the vertical blanking inferval between last scan line and
xBG | set_ver_peciod next LFRAME pulse
%ET { vert Deriod %ot the vertical blanking interval between last scan line and
wEO | EELVEL_peno next LFRAME pulse
Sat the GPIO confipnration. If the GPIO is not wsed far LCL,
=Bl sat_gpio_conf set the direction. (therwise, they are togeled with LCT
sigmals,
=Bl g=t_gpio_conf et the current GPIO configaration
xBA4 sat Fpio vahie Sat GPI0 valee for GPIO configared as output
Eead coment GPIO statas. IE the individual GPIO was
IxBH g=t_zpio_status confizured as inpat, the vahue is the stans of the
corespanding pin. Otherwise. if is the programmed valne.
IxBC SSt DSt proc St the mage post processor
xBD gt post prod Sat the image post processor
IxBE set pwm cont Set the imagze post processor
{=BF g=t pwm conf Sef the imaze post processar
ot T m Sat the rize, fall, period and toggling properties of LCD signal
e C0 sat led gen( senerator [
0=C1 get led gend et the cumment settinss of LCT) signal generator 0
T set Icd eenl Set the nize, fall, period and toggling properties of LD signal
=== generator 1
wC3 get_lcd genl Get the cumrent seffings of LCD signal generatar 1
0%C4 sat lcd mend Sal IﬂJ.ELSI:_ fall, period and toggling properties of LCD sigmal
- == generatar 2
w5 get_lcd_genl iret the current seitings of LCD signal penerator 2
et ted mand Sat the rize, fall, period and toggling properties of LCD signal
e Ch sat lod pend senerator 3
0=y gt lcd penid et the cument settings of LCT sipnal pemerator 3
Set the GPIOD with respect to the LCD signal generators
e set_gzpiol_rop nsmg BOP operation. Mo effsct of the GPIO0 is configared as
general GrRICH
0xCo zet_spiol_top et the GPIOK) properties with respect io the LCD signal
—=ETe EEneTAbars
Set the GPIO] with respect to the LD signal genematars
mCA sef_gzpiol_rop nsmg BOP operation. 2o effect of the GPION is configured as
general PO,
. et the GPI0] properties with respect i the LCD signal
=xCH get_zpiol_rop seneratars
Sat the GPIOD with respect to the LCT) sipnal gensrators
ImCC saf_gzpiol_rop nsing ROP operation. 2o effsct if the GPIOD is configured as
general GGRIC,

13
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Hex Code Command Deseription
;) e e . ,'

0xCD) cet_gpio?_rap (zet the GPIO2 properfies with respect to the LCD signal
generators.
Set the GPIO3 with respect to the LCD signal generators

0xCE set_gpiod_rop using ROP operation. Mo effect if the GPI03 15 configured as
general GPIO.

0xCE zet_gpio3_rap (zet the GPIO3 properfies with respect to the LCD signal
generators.

L ANE set_dbe_conf Set the dynamie back light configuration

(=Dl get_dbc_conf et the cwrent dynamic back hight configurafion

(D4 set_dbe_th Set the threshold for each level of power saving

(D5 get_dbc_th Get the threshold for each level of power saving

1D et oll Start the FLL. Before the start, the system was operated with

P the ervstal eseillator or clock mput

0xE2 set_pll_mn Set the PLL

0xE3 get_pll_mn (ret the PLL settings

0=xE4 get_pll status et the cwrrent FLL status

0xE3 set_deep_sleep Set deep slesp mode

0xE& set_lshift freq Set the LSHIFT (pixel clock) frequency

IxET get_lshuft freq Cret current LSHIFT {paxel clock) frequency settng

0xES Reserved Reserved

IxE9 Feserved Feserved

0F0 set nixel data interface Set the pixel data format of the parallel host processor

- - - mterface
0xF1 get_pixel data_inferface | Get the cwrent pixel data format sethngs
0xFF Reserved Feserved

14
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10.0 Optical Characteristics

TEM SYMEOL| CONDITION | MIN. TYP. MAX, UNIT NOTE
Fanel Transmittance T 48 A4 - k-

E'EE-IJU'HE-E Time T +TI Foint-3 - 25 35 ms 1
Viewing |Horzonal| 4 Folnts 120 140 = : 2
sngle  [Verlicdl | o CR=1D 00|12 = : 3
. x VR 0Z73 | D23 | 0353 - 3
WHIE —4 i 0269 | 032 | 0369 3
* il (0.582) | {0.B02) | (D.842) |+ © 3
Color Fitier | 79 v 9=¢=0" (0207 [ (027 | 0.377) 3
Chromacicity [ x = (0.208) | (0.3:9) | (0.389) | 3
i y Ll (0.547) | (0.567) | (0.627) 3
X o (0.123) | (0.163) | (0.203) 3
i y =00 iog7a) | (0.1'4) | (0.158) 3

Mate 1: Definition of Rezponse Time.{White-Elack)
The responge tme is defined as the tims interval between the 10% and 20% amplitudes,

Whte( 63,0

2% 20%0

Lummanee

|
|
|
|
l 1 10%: 71 Black{)
o] - — e
Fig. -1 Measuring peint

Mote 2. Definition of Viewing Angle{dy)

Fig.6-2 Definition of Viewing Angle

Maote 3: Under C light

15
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11.0 AC Characteristics

LCD supports DE mode and Sync mode timing. The mode was decided by DE
signal internally. When DE is pulled low, will uses HS+VS for timing control and this
timing mode is sync mode. When DE is pulled high for active data and pulled low
for blanking data, LCD uses DE for timing control and this timing mode is DE mode.
The detail timing chart showed below

11.1 Parallel RGB Input Timing requirement

ITEM SYMBOL | MIN. | TYP. | MAX. | UNIT Mote
DELK Dot Clock ek 29 3z 38 MHz
. DCLK pulse duty Towh 40 50 60 %
Selup Time Tesu 8 - - ns
Hold time Tehd 8 - - ns
Horizontal Period tH 1026 | 1056 | 10B6 | tew
DE Horizontal Valid tha 8OO £
Horizontal Blank e 226 | 256 286 teik
Vertical Period ty E15 | 525 535 fu
Vertical Valid ts 480 ty
Vertical Blank tvg 35 45 55 ty
HSYNC Setup Time Thst 8 - ns
HSYNC Hold Time Thhd a ns
VEYMNC Setup Time Tust 8 - - ns
VEYNC Hold Time Tvhd 8 - - ns
Haorizontal Period th 1026 | 1056 | 088 | touk
Horizontal Pulse Width thpw - a0 - toue | thb + thpw=46DCLK is
syne [Horizontal Back Porch thb 2 16 - toi fixed
Horizontal Front Porch thip 180 ["240 | 240 | o
Horizontal Valid thd 800 teik
Vertical Period tv 515y 525 535 th
Vertical Pulse Width by - 13 - th tvpw + tvb = 23th is
Vertical Back Parch tvb - 10 L th fixed
Vertical Front Porch fvfp 12 22 32 th
Vertical Valid tvd 480 th
Setup Time Tdsu 8 - - ns
Brlee Haold Time Tdhd 8 ns

16
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11.2 Clock and data input diagram

CLKIN

Data

DEN

CLKIN

VSD

HSD

11.2.1 DE Mode

Horizontal timing :

First Data

(RG, B

DIEN

17
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Vertical timing

Invahd Data

LINE DATA

-
o

DEN

11.2.2 SYNC Mode

Horizontal timing :

1
HSD ) i :_I_
1 | |
sl »le >l i
Lh@_.y ' thb ! thid : thip >
P 1 h | :
] ] ] I |
] I I 1 I
Vertical timing :
LINE DATA
VsD

18
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12.0 Inspection Criteria
No Defect Definition of defect Inspection Criteria
A — Viewing area
The size of defective dot over ¥ of whole is B — Viewing area.
regards as one defective dot. C - Outside Viewing area
Smaller than %2 Larger than %2 = a2 2 —
. B AREA
a) Definition of
dot
= A AREA
R G B KR G B
‘No dot defect’ ‘1 dot defect’ .
(ignore) (counted) -
VIEWING AREA
Dot appear bright and unchanged in size when
b) Bright Dot LCD panel is displaying black pattern Defect A B c
pansls cispiaying P Bright Dot 1 1
Dot appear dark and unchanged in size when Dark Dot 2 2 NC
1 c) Dark Dot LCD panel is displaying pure color (RED, Total 4
GREEN or BLUE) pattern NC — Not Count
1 pair =2 dots
Defect Acc. Count
d) 2 dot adjacent Type 1 Type 2 2 Bright dot Adjacent 0
H 2 Dark dot Adjacent 1
or
Type 3
-Black/Dark/Bright Spot is points on display
which appear dark/bright and usually result from
contamination
- These defect do not vary in size intensity
Black spot (contrast) when contras is varied. Defect Category A B
White Spot D<0.10 NC
2 Bright spot 0.10<D<0.20 2 NG
Pin Hole 0.20=D<0.30 1
Foreign Particle b D >0.30 0
D=(a+b)/2(mm)
4
Black Line
White s [\—\ length Defect Category A B
; 1 —_—_— W =0.03 NC
3 Particle between
_'| 0.03<W<0.08, L=2.0 2 NC
POL and Glass width W>008 )
Scratch on Glass ==
Defect Category A B
D<0.20 NC
4 Eg:: g:g?e':j 0.20<D<0.30 3 NG
0.30=D<0.50 2
D=20.5 0
Mura -
5 (50% Grey) Judged by Limit sample

19
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13.0

1.

a.

[

Precaution for Using TFT Modules

Handing Precautions

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

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 is in contact with your skin or
clothes, wash it off using soap and water.

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 degrade the insulation between terminals.
Scratch and dents may occur on polarizer too.

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 a HB pencil lead (glass, tweezers, etc.). Do
not put or attach anything on the display area to avoid leaving marks on it.
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 in to contact with room temperature
air.

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.

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 colour fading. Avoid contact with
oil and fats.

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.

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.

Do not attempt to disassemble or process the LCD module.

NC terminal should be open. Do not connect anything.

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

Electro-Static Discharge Control. 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.

- Before removing LCM from its packing case or incorporating it into a set,
be sure the module and your body have the same electric potential. Be
sure to ground the body when handling the LCD modules.

- Tools required for assembly, such as soldering irons, must be properly
grounded. Make certain the AC power source for the soldering iron does
not leak. When using an electric screwdriver to attach LCM, the screw
driver should be of ground potentiality to minimize as much as possible
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any transmission of electromagnetic waves produced sparks coming from
the commutator of the motor.

- To reduce the amount of static electricity generated, do not conduct
assembly and other work under dry conditions. To reduce the generation
of static electricity be careful that the air in the work environment is not too
dry. A relative humidity of 50%-60% is recommended. As far as possible
make the electric potential of your work clothes and that of the work bench
the ground potential.

- The LCD module is coated with a film to protect the display surface.
Exercise care when peeling off this protective film since static electricity
may be generated.

m. Since LCM has been assembled and adjusted with a high degree of precision,
avoid applying excessive shocks to the module or making any alterations or
modifications to it.

- Do not alter, modify or change the shape of the tab on the metal frame.

- Do not make extra holes on the printed circuit board, modify its shape or
change the positions of components to be attached.

- Do not damage or modify the pattern writing on the printed circuit board.

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat
seal connector.

- Except for soldering the interface, do not make any alterations or
modifications with a soldering iron.

- Do not drop, bend or twist the LCM.

2. Storage Precautions

When storing the LCD modules, the following precaution are necessary.

a. Store them in a sealed polyethylene bag. If properly sealed, there is no need
for the desiccant.

b. Store them in a dark place. Do not expose to sunlight or fluorescent light, keep
the temperature between 001C and 3501C, and keep the relative humidity
between 40%RH and 60%RH.

c. The polarizer surface should not come in contact with any other objects.

3. Others

a. Liquid crystals solidify under low temperature (below the storage temperature
range) leading to defective orientation or the generation of air bubbles (black or
white). Air bubbles may also be generated if the module is subject to a low
temperature.

b. If the LCD modules have been operating for a long time showing the same display
patterns, the display patterns may remain on the screen as ghost images and a
slight contrast irregularity may also appear. A normal operating status can be
regained by suspending use for some time. It should be noted that this
phenomenon does not adversely affect performance reliability.

c. To minimize the performance degradation of the LCD modules resulting from
destruction caused by static electricity etc. Exercise care to avoid holding the
following sections when handling the modules.

Exposed area of the printed circuit board.
Terminal electrode sections.

4. Using LCD Modules
a. Installing LCD Modules
The hole in the printed circuit board is used to fix LCM as shown in the picture
below.
Attend to the following items when installing the LCM.
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b. Cover the surface with a transparent protective plate to protect the polarizer and
LC cell.

/— Protective Plate

I l —— Fitting Plate
In_ \ _ oL
It_: I_] \ [ [_J u Ul
— LCM

c. When assembling the LCM into other equipment, the spacer to the bit between
the LCM and the fitting plate should have enough height to avoid causing stress to
the module surface, refer to the individual specifications for measurements. The
measurement tolerance should be 0.1mm.

d. Precaution for assemble the module with BTB connector:

Please note the position of the male and female connector position, don’t
assemble or assemble like the method which the following picture shows

5. Precaution for soldering the LCM

. Machine drag Machine press
Manual soldering . !
soldering soldering
No RoHS 290°C ~350°C. 330°C ~350°C. 300°C ~330°C.
Product Time: 3-5S. Speed: 4-8 mm/s. Time: 3-6S.
Press: 0.8~1.2Mpa
RoHS 340°C ~370°C. 350°C ~370°C. 330°C ~360°C.
Product Time: 3-5S. Time: 4-8 mm/s. Time: 3-6S.

Press: 0.8~1.2Mpa

a.

If soldering flux is used, be sure to remove any remaining flux after finishing
the soldering operation (This does not apply in the case of a non-halogen type
of flux). It is recommended that you protect the LCD surface with a cover
during soldering to prevent any damage due to flux spatters.

When soldering the electroluminescent panel and PC board, the panel and
board should not be detached more than three times. This maximum number
is determined by the temperature and time conditions mentioned above,
though there may be some variance depending on the temperature of the
soldering iron.

c.When removing the electroluminescent panel from the PC board, be sure the

solder has completely melted, the soldered pad on the PC board could be
damaged.

6. Precautions for Operation

a.

b.

Viewing angle varies with the change of liquid crystal driving voltage (VLCD).
Adjust VLCD to show the best contrast.

It is recommended to drive LCD's within the specified voltage limit since over
limit will cause shorter LCD life. An electrochemical reaction due to direct
current causes LCD-deterioration. Avoid the use of direct current drive.
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c. Response time will be extremely delayed at lower temperature compared to
room operating temperature range and on the other hand, at higher
temperature LCD-shows dark color in them. However those phenomena do not
mean malfunction. The LCD will return to normal performance when ambient
temperature revert to room condition.

d. If the display area is pushed hard during operation, the display will become
abnormal. However, it will return to normal if it is turned off and on.

e. A slight dew depositing on terminals is a cause for electro-chemical reaction
resulting in terminal open circuit.

f. Input logic voltage before apply analogue high voltage such as LCD driving
voltage when power on. Remove analogue high voltage before logic voltage
when power off the module. Input each signal after the positive/negative
voltage becomes stable.

g. Please keep the temperature within the specified range for use and storage.
Polarization degradation, bubble generation or polarizer peel-off may occur with
high temperature and high humidity.

7. Safety
a. lItis recommended to crush damaged or unnecessary LCDs into pieces and
wash them off with solvents such as acetone and ethanol, which should later be
burned.
b. If any liquid leaks out of a damaged glass cell and comes in contact with the
hands, wash off thoroughly with soap and water.

8. Limited Warranty

Unless otherwise agreed between Crystal Clear Technology and customer,
Crystal Clear Technology will replace or repair any of its LCD and LCM which is
found to be defective electrically and visually when inspected in accordance with
Crystal Clear Technology acceptance standards, for a period of one year from
date of shipment. Confirmation of such date shall be based on freight documents.
The warranty liability of Crystal Clear Technology is limited to repair and/or
replacement on the terms set forth above. Crystal Clear Technology will not
responsible for any subsequent or consequential events.

9. Return LCM under Warranty
No warranty can be granted if the precautions stated above have been
disregarded. The typical examples of violations are:
- Broken LCD glass
PCB eyelet's damaged or modified
PCB conductors damaged
- Circuit modified in any way, including addition of components.
PCB tampered with by grinding, engraving or painting varnish.
- Soldering to, or modifying the bezel in any manner.
Module repairs will be invoiced to customer upon mutual agreement. Modules
must be returned with sufficient description of failure or defects. Any connectors
or cable installed by customer must be removed completely without damaging the
PCB eyelet’s, conductors and terminals.
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