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L. Application
This data sheet is to introduce the specification of LM6Q40,negative Matrix type Color LCD module.

2.0utline
FIFO and frame rate modulation circuits are built-in, therefore, 4,096 colars with 16 gray scales for each

color(R/G/B) and high response time are possible with the input of C.sync. and Analog signal(R/G/B).
DC/DC converter circuits and DC/AC inverter circuits for backlight are built-in..

3.Features
3-1)Supply voltage ,DC +12V
3-2)Interface ;NTSC mterface
3-3)Input signal ;Analog RGB signal (0.7Vp-p)

Composite-sync (CMOS level)

3-4)Driving method ;Negative matrix type
3-5)Display format ;960 dots * 240 dots (RGB stripes)
3-6)Backlight ;CCFT backlight (DC/AC inverter built-in)

3-T)Contrast adjust voltage ;Temperature compensation circuit built-in.
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4.Construction:

320 X RGB X 240 dots color display module consisting of an LCD panel, PWB(printed wiring board) with electric
components mounted onto, TCP(tape carrier package) to comuect the LCD panel and PWB electrically, and plastic
chassis with CCFT back light and bezel to fix them raechanically. Signal ground(Vss) is connected with the metal

bezel.
LCD Panel _3521_7
D a ya '
/TT ]/ —J]
MO A~ O ~0 0
M_M
 —
N/
Bezel
ig.1 ule cti
Outline ~ :See Outline dimension
Connection  :See Fig. 9 and Table 6
Application inspection standard -
The LCD module shall meet the following inspection standard : T.B.D.
5.Mechanical Specification
Table |
Parameter Specifications Unit
Qutline dimensions 146+ 0.5(W) X 106.6 +0.5(H) X 34. SMAX(D) mm
Viewing area 114.0(W) X 36.0(H) mm
Active area 111.335(W) x 83.495(H) mm
Display format 320 X RGB(W) X 240(H) mm
Dot size 0.091(W) XRGB X 0.323(H) mm _
Dotqmégg¥ 0.025 mm
Base color Normally black * -
Weight approximate 370 B

* Due to the characteristics of the LC material, the colors vary with environmental temperature.
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6.Absolute Maximum Ratings
6-1.Electrical absolute maximum ratings
Table 2 Ta=25 C
Parameter Symbol MIN. MAX. Unit Remark
Supply voltage Ve 0 132 v
Input voltage (R,G,B) Vv -0.3 45 Vee 3Q
Input voltage (C-SYNC) | Vi 03 70 v
6-2.Environment Conditions
Ambient temperature ,Humidity conditions
Table3
Item Topr U Remark
MIN. | MAX MIN. MAX
Ambient temperatare | 0 °C | +50 T | -25 T | +65C Note 1)
Humidity Note 2) No condensation
Note 1) Care should be taken so that the LCD module may not be subjected to the temperature
out of this specification.
Note2) Ta<40 C.....95 % RH Max.

Ta>40 °C.......Absolute humidity shall be less than Ta=40 “C/95 % RH.

Vibration conditions
Table 4 (Ta=25 °C, Not operate)
Frequency 10 Hz~57 Hz 57 Hz~500 Hz
Vibration level - 9.3 m/s’
“Vibration width 0.075 mm -
Interval 10 Hz~500 Hz~10 Hz/11.0 min

2 hours for each direction of X/Y/Z (6 hours as total)

Shock conditions  (Ta =25 °C, Not operate)

Acceleration
Pulse width

490 m/s?

1lms

3 times for each directions of *X/*Y/+Z
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7.Electrical Specifications
7-1 Electrical characteristics
Table 5 (Ta=25 )
Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage Vee - 11.4 12.0 12.6 \J
Input singal voltage Vi . - 0.7 - Vp-p
(R,G,B)
Input signal voltage V2 “H” level 4.0 - 5.0 Vv
(C-SYNC) “L” level 0 - . 1.0 v
S Iec . display pattern I* - 580 640 mA
t
upply current Note 1) 2 - 550 610
P . Pd display pattern I* - 7.0 7.7 w
OWeT CaReEIpeion Note 1) 2 ] 66 73
Note I) Display pattern 1* Display pattern 2*
black/white stripe pattern All pixels "WHITE"
00000000000000c0oa goconooonooaoooaoa
00000000O00000aco £OO000cO0000000000
0000000Ccc0000o0eg 00C00000000000000
ENRENNENNEEEENEEE 0O0o00Cooo0D0o000an
ENDEREERANEERARNER 0000C00CcooO00aooo0a
EENESNINNNNENENNE 0O00000C000000000a
DO000Cc000c0o0oana 00000CO0C0a0c0a00
00000000000000000 0oooocoD0oooo0ana
nin[sssaeinsaesnsinisiel n/n[u[s{alaialnsissnlsininiee
7-2 Interface signals
O LCD D
1 AAN] m ground
2 vee in Supply voltage (+12V)
3 R in Analog RED signal
4 B in Analog BLUE signal
5 MODE2 in "L" level
6 VSS in ground
7 VvCC in Supply voltage (+12V)
8 G n Analog GREEN signal
9 C-SYNC in Composite Sync
10 - MODE2 in Sampling Clock
"H" 410 times per line
"L" 398 times per line

Used connector
Correspondable connector

:IL-W-10P-SD (JAE)
:IL-W-10S-SD (JAE)
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8. Optical Characteristics :
Table 9 Ta=25 C, V=120V

Parameter Symbol Condition MIN. | TYP. | MAX. | Unit | Remark
8, 8,0° [0,20" | 35 - - °
i 0,<0° - - -35 °
Viewing angle Co>5.0 x — Notel)
range 0, 8,.=0° [6,20° 25 . -
8 ,<0° - - 15 | °
Contrast ratio Co 6,=8,=0"° 25 °C 15 30
45 C 20 40 - Note2)
Response | Rise | tr . 84,=0,=0 - 50 100 | ms Now)
time Decay td - 30 60 ms
Brightness B 6 ,=07=0"° 150 | 200 cd/m’ | Noted
Module x 6 .=8,=0° - 0.31 - -
white .
chromaticity y 6 .=0,=0 - 038 ‘- -
t6x 10«x

\
. -9y
.Fig.3 Definition of Viewing Angle
Note 1) The viewing angle range is defined as shown Fig.3.
Note 2) Contrast ratio is defined as follows:
Co= Luminance(brightness) all pixes "White" at Vmax
Luminance(brightness) all pixes "dark " at Vmax
Vmax is defined in Fig.5.
Note 3) The response characteristics of photo-detector output are measured as shown in Fig.9, assuming that input
" signals are applied 30 as to select and deselect the dot to be measured, in the optical characteristics test
method shown in Fig.6
Noted) Brightness is defined as average luminance (brightness) of measuring points (O~®) at Vco max.
All pixels of LCD is “white”
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Measuring Spot Size: ¢ 10 mm

6 x: Angle from “normal” to viewing surface rotated about the horizontal axis.

6 y: Angle from “normal” to viewing surface rotated about the vertical axis.
Fig 4 Optical Characteristics Test Method I .

Comax

Vmax

Fig.§ ition of Vm

' Véltag?
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v

LCD Control

LCD Module AD
| Converter
normal
0 x=0 y=0°
(Response Measurement) TOPCON BM7 + quartz fiber ‘
Ta=25C (Measuring spot size : ¢ 10 mm, Measuring Field : 2 ° )
In dark room
Fig. 6 Optical Characteristics Test Method II
t r: Risetime
2 1/12% Daly Ratioe
. v
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:
|z .
E' Tt r d T
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9.Characteristics of Backlight
The ratings are given on condition that the following conditions are satisfied.
9-1) Measurement equipment :  BM-7 (TOPCON Corporation)
9-2)Measurement conditions
1. Mcasurcment circuit voltage : Vec = 12.0V
2. LCD: All pixels WHITE, RGB data White IAFRM = 60 Hz
3. Ambient temperature : 25 °C
Measurement shall be executed 30 minutes after turning on.
9-3) Operating life
The operating life time is 10 000 hours or more at 25 +1C

The operating life time is defined as having ended when the illuminance or quantity of light has

decreased to 60 % of the initials value.

*Average life time of CCFT will be decreased when LCD is operating at lower temperature.

9-4)Rating are defined as the average brightness inside, the viewing area specified in Fig.11.

ACTIVE AREA

[ S ]

dots

) 160 T340 dots

120} eeeeeceresanancrasd ................... @ , .................. S

130 @ --------------- @ lid
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10. Precautions
1) Industrial(Mechanical) design of the product in which this LCD module will be incorporated must be made
so that the viewing angle characteristics of the LCD may be optimized.
This module’s viewing angle is illustrated in Fig.1.
8 y MIN. <viewing angle <8 y MAX.
(For the specific values of § y MIN,, and 8 y MAX,, refer to the table )
Please consider the optimum viewing conditions according to the purpose when installing the module.

Viewing direction +8 y

Voo

@ y=0 * (Normal line)

Pancl surface

\
\
2) This module should be installed using mouating holes of metal bezel.
When installing the module, pay attention and handle carefully not to allow any undue stress such as twist or
bend.
3)  Since the front polarizer is casily damaged. Please pay atteation not to scratch on its face.
It is recommended to use a transparent acrylic resin board or other type of protective panel on the surface of
the LCD module to protect the polarizer, LCD panel, etc..
4) If the surface of the LCD panel is required to be cleaned, wipe it swiftly with cotton or other soft cloth. If it
is not still clear completely, blow on and wipe it.
5) Water droplets, ctc. must be wiped off immediately since they may cause color changes, staining, etc., if it
remained for a long time.
6) Since LCD is made of glass substrate, dropping the module or banging it against hard objects may cause
cracking or fragmentation.
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7) Since CMOS LSIs are equipped in this module, following countermeasures must be taken to avoid

electrostatics charge.
1. Operator
Electrostatic shiclding clothes shall be had because it is feared that the static electricity is electrified to
human body in@.sethatopératorhavcainsulating garment.

2.Equipment
There is a possibility that the static electricity is charged to equipment which have a function of peeling or
mechanism of friction(EX: Conveyer, soldering iron, working table), so the countermeasure{electrostatic
earth:1 X 10° Q) should be made.

3.Floor .
Floor is a important part to leak static electricity which is generated from human body or equipment.
There is a possibility that the static electricity is charged to them without leakage in case of insulating floor,
so the countermeasure(electrostatic earth: 1 X 10* Q) should be made.

4. Humidity .
Humidity of working room may lower electrostatics generating material’s resistance and have something to
preveat clectrifying. So, humidity should be kept over 50% because humidity less than 50 % may increase
material’s electrostatic earth resistance and it become easy to electrify. A

5. Transportation/storage
The measure should be made for storage materials because there is a possibility that the static electricity,
which electrify to human body or storage materials like container by friction or pecling, cause the diclectric
charge.

6.Others
The laminator is attached on the surface of LCD module to prevent from scratches, fouling and dust.
It should be pecled off unhurriedly with using static eliminator.
And also, static eliminator should be installed to prevent LCD module from clectrifying at assembling line.

8) Don'tuse any-maten'als which emit gas from epoxy resin(amines’ hardener) and silicon adhesive
agent(dealcohol or deoxym) to prevent change polorizer color owing to gas.

9) Since leakage current, which may be caused by routing of CCFT cables, etc., may affect the brightness of
display, the inverter has to be designed taking the leakage current into consideration. Thorough evaluation of the
LCD module/inverter built into its host equipment shall be conducted, therefore, to ensure the specified brightness.

10)  Avoid to expose the module to the direct sun-light, strong ultraviolet light, etc. for a long time.
11) If stored at temperatures under specified storage temperature, the LC may freeze and be deteriorated.
If storage temperature exceed the specified rating, the molecular orientation of the LC may change to that of
a liquid, and they may not revert to their original state. Therefore, the module should be always stored at normal

room temperature,
12) Disassembling the LCD module can cause permanent damage and should be strictly avoided.
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13). Procedure insert mating connector
When the mating cannector is inserted, it should be parallel to the used connector of LCD module and it
should be inserted horizontally.
When the mating connector is attempted to be fixed to LCD connector, it should be inserted properly in order
not to create a gap. ’
Please insert the connector as both edge is placed to the connect position of LCD comnector.
1491t is a characteristic of LCD to maintain the displaying pattern when the pattern is a applied for long time.
(Image retention)
To prevent image reteation, please do not apply the fixed pattern for along time by pre-installing such
progxmatywr'sidc. ‘
15) This phenomena (image retention) is not deterioration of LCD. It if bappens, you can remove it by applying
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Anaog RGB Interface, QVGA, CSTN, High Speed, High Contrast, LM6Q40



