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1. Application

This data sheet is to introduce the specification of
LMB2C04P, Passive Matrix type Color LCD nodul e.

2. Construction and CQutline

Construction: _320XRGBX 240 dots col or display nodul e
consisting of a LCD panel, PWB(printed wiring board) wth

el ectric conponents nmounted onto, TAB(tape autonmated “
bondi ng) to connect the LCD panel and PWB el ectrically, and
plastic chassis with CCFT back |ight and bezels to fix them
mechanically. Signal ground(vss) is connected with the metal
bezel s.

Qutline + See Fig. 6

Connection : See Fig. 6 and Table 5

3.Mechanical Specifications

Table 1

Par anet er Speci fications Uni t

Qutline dimensions 149.2 (W X116.4(H X24.8(D) nm
Note 1)
View ng area 115.6(w) x87,6(H nm
Active area 111. 335(W x83. 495( H) nm
Di splay format 320xRGEBx240
Dot size 0.091(W XO0.323(H) nm
Dot spaci ng 0. 025 nm
Base col or Note 2) | Normally bl ack Note 3)
| Mass | Approx.320 g |

Note 1) Excluded the mounting portions and connectors.
Note 2) Due to the characteristics of the LC material, the
colors vary with environnental tenperature.

Note 3) Negative-type display
Display data “H : ON — transni ssion
Display data “L" : OFF — light isolation
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4. Absol ute Mximum Ratings

4-1 Electrical absolute maximum ratings

Table 2
Par amet er synbol MN | MAX. | Unit Remar k
Supply voltage (Logic)| vpD-vss | O 7 v Ta=25 “C
Suppl y vol t age (Lcp)| vEE-vss | O | 33 |v | Ta=25 ¢
I nput signal voltage VIN-VSS 0 VDD Vv Ta=25 “C

4-2 En{/i ronnmental Conditions

Table 3
[tem Tstg. Topr. Remar k
MN | MAX. | MN | MAX.
Anbi ent tenperature |-25 °c|+65 “C| 0 “c|+60 °C Note 4)
Hum dity Note 1) Note 1) No condensation
Vi bration Note 2) Note 2) 3 directions
(x/Ylz)
Shock Note 3) Note 3) 6 directions
(£X£Y+7Z)
Note 1) Ta=40 ‘C. . ...95 % RH Max.
Ta>40 “C.... .Absolute humdity shall be less than
Ta=40 c/95 % RH.
Note 2)
Table 4
Frequency 10 Hz-57 Hz | 57 Hz-500 Hz
Vibration |evel 9.8 m/s’
Vibration width 0.075 mm
I nterval 10 Hz-500 Hz-10 Hz/n mn

2h for each direction of X'Y/Z (6h as total)
Note 3) Acceleration : 490 m/s?

Pulse width : 11 ns
3 times for each direction of *X/+y/+z
Note 4) Care should be taken so that the LCD nodule may not

be subjected to the tenperature out of this
speci fication.
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5. Electrical Specifications
5-1 Interface signals
Table 5-1 cni(rcp)
Pin No | synbol Descri ption Level
1 YD Scan start-up signal ‘H
2 LP Input data latch signal "H"—"L"
3 VSS G ound potenti al
4 XCK Data i nput cl ock signal "H"—"L"
5 Vss G ound potenti al
6 DI SP Di splay control signal H(ON) ,L(OFF)
? VDD Power supply for Logic
8 VEE Power supply for LCD drive
9 Vs s G ound potenti al
10 DO Di spl ay data signal H(ON) ,L (QOFF)
11 D1 Di spl ay data si gnal H(CN) ,L(OFF)
12 D2 Di spl ay data signal H(CON) ,L(OFF)
13 D3 Di spl ay data signal H(ON) ,L(OFF)
14 Vss G ound potenti al
15 D4 Di spl ay data signal H(ON) ,L (OFF)
16 D5 Di spl ay data signal H(CN) ,L(QOFF)
17 D6 Di splay data signal H(ON) ,L(QFF)
18 D7 Di spl ay data signal E(ON) ,L(OFF)
19 Vss G ound potenti al
20 NC No connect
Tabl e 5-2 cN2(CCFT)
Pin No | synbol Descri ption Not e
Ll VL1 (eNp) | Gound line  (from Inverter) for
L2 NC Backl i ght
L3 VL2 (8v) | High voltage line (from Inverter)
Tabl e 5-3 CN3(CCFT)
Pin No | synbol Description Not e
L4 VL3 (#v) | High voltage line (from Inverter) for
L5 NC Backl i ght
L6 VL4 (GND) | G ound line (from lnverter)
Used coOnnector cn1 006200207032 (ZLCO)
N2 3 S3B- XH A (JST)
Mating connector CN1 1 mmPitch FFC or FPC,Conductor Width 0.7 mm
Conductor length 2.5 mm MIN
Contact portion thickness 0.3 mm
CN2, 3 XHP-3 (JST)
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5-2 Electrical characteristics of LCD panel
Table 6
Par anet er symbol| Conditions | MN [T . | MX |[Unit
Supply voltage (Logic) VDD | Ta=0~60 ‘C 4.75 5] 5.25| v
Supply vol tage VEE Ta= 0 °C **(26) | 28.6| v
('-NCCE)t d“lV;) Ta=25 ‘C | - 24.7] - v
e
)2) Ta=60 °Cc 20.7|**(23)| - \Y
I nput signal voltage VI N “H |evel 0. 8vDD VDD | v
“L" |evel 0 - 0. am|
I nput | eakage current IIL "Hr /Ta=25 “C 100| ua
“L"/Ta=25 “C| -loo| °- - 793
Supply current - | DD Note 3) 3.5 5.5| ma
(Logic)
Supply current | EE 16 24| ma
(LCD drive)
Power consunption Pd | Note 3)4) | - | 420] 620l mw

kA

Ref erence data
Note 1) The view ng angle 6 at which the optinmum contrast is
obt ai ned can be set by adjusting VEE-VSS. to
7-Note 4 for the definition of @
Note 2) Franme frequency=180 Hz
Note 3) Under the followi ng condition. ;
VDD-VSS=5.0 V, VEE-VSS=24.7 V
Franme frequency=180 Hz, Ta=25 “C
Display pattern=black/white stripe pattern.
0 O000000000ooooooonooonoooooooooooaa

Ref er

Display HSHENENNEEEENNNEEEENNENENENEERNEENEEN
pattern [0 aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
E A EEEEEENENENENEEEENEEEENEEEEEER

Note 4) Excluded The backlight power consunption.

Note 5) Refer to Page.14 for Characteristics of COFT.
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LP X740 pulses

/L
YD 77

| | N | I |

Vi

DO - -
Ist line’s \/ 2nd line's 240th line's\/ 1st line's 2nd line's
~ display display dlsplay display display
data data data data data
D7 4

XCKx320%(3/8) pulses

/L
LP 77

. TN T O
—

Fig.2 Data input timing chart
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c tFRM
5| |[_tHYH
HYS Y S
ﬂL i tetvi tLYH
YD : NL s/ T \
NN\
. tWLPH
—/—\ ) r
LP : X /
LP .
/ N +CK
tLs r | tf ) [EHCKH oKL
X C K LA
¥ /
N DH
DS <

DO~D7
V INH"=0, 8VDD
VIN"L"=0. 2VDD -

Fig.3 Interface timing chart
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Table 7 Interface timing ratings

ltem synbol Rat ing Uni t
M N. TYP . MAX.

Franme cycle Note 1) tFRM | 4.8 6.6 s
XCK clock cycle” t CK 81 ns
XCK “H' | evel clock width tWCKH | 35 ns
XCK “L” level clock width t weKL 35 ns
LP “H 1evel latch clock width | tWLPH | 200 Us
Data set up tine t DS 35 us
Data hold tine t DH 35 ns
yp “H level set UP tine t HYs 100 ns
vyp “H 1level hold tine tHYH 100 ns
vyD “L” level set UP time tLYS 100 ns
YD “L” level hold tine t LYH 100 ns
LPl allowance tine from XCKt tLS 200 ns
Xckl allowance tine fromLpt tLH 200 ns
| nput _signal rise/fall tine tr, tf 13 ns

Note 1) OmMng to the characteristics of this LCD nodul e,

“shadowing” will becone nore emnent as frame

frequency goes up, contrast ratio will be down and

flicker wll becone nore emnent as flame frequency

goes down. So it is recomrended that the module should

be driven according to the specified limt.

Note 2) The intervals of one LP fall and the next nust be

al ways the sane, and LPs nust be input continuously.

The interval nust be 70us Max.
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5-3 Supply voltage sequence condition

The power ON OFF sequence shown on Fig.4 shall

be

followed to avoid |atch-up of drive LSIS and application

of DC voltage to LCD panel.

x (Note)

- r

VDD

L | L e
* = = r ——
L _§§ (SR M
oo MM, SO

i , L L
DISP 4/ | \__

s <l , L LI

| / o | \
VEE : |

1 Gl e

Fig.4 Sequence condition
Tabl e 8 Sequence timing ratings
symbol PONER ON Symbol PONER OFF

a 20ms M N. b 20 ms M N.

c 0ms MN. e 208 M N.

d 0 ns MN. f Onms MN.

9 0ms MN. h Onm MN
Note ) Power ON OFF cycle tine. Al signals and power line

shal | be in accordance with above sequence in case of

power ON OFF.
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6. Modul e driving nethod

6-1 Grcuit configuration

Fig.5 shows the block diagramof' the module’s circuitry.

DO~D7
XCK
LP -
DISP o |
D —(Wel—
v / LN A
bl SEG Drivers
Ll = =
|\ RGBR
g 320x3(RGB) X240
5‘/ LCD PANEL
VEE — 3
W —

MG - M generator circuit _
BG : Bias generator circuit

Fig.5 Circuit bl ock diagram

6-2 Di splay face configuration

The display consists of 320x3 (R,G,B) x240 dots as shown

in Fig.1. The interface is to be driven at 1/240 duty

ratio.
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6-3 Input Data and Control Signa

The LCD driver is 160 bits LsI, consisting of shift
registers, latch circuits and LCD driver circuits. |nput
data for each row (320x3(R,G,B)) Wi l| be sequentially
transferred in the formof 8 bit parallel data through
shift registers fromtop left of the display together with
clock signal (XCx) .

When input of one row (320 x 3(R,G,B) dots) is conpleted,
the data will be latched in the form of parallel data
corresponding to the signal electrodes by the falling edge
of latch signal (LP) . Then, the corresponding drive signals
wll be transmtted to the 320 x 3 lines of column
el ectrodes of the LCD panel by the LCD drive circuits.

At this time, scan start-up signal (YD) has been
transferred fromthe scan signal driver to the 1st row of
scan el ectrodes, and the contents of the data signals are
di spl ayed on the 1st row of the display face according to
the conbinations of voltages applied to the scan and signa
el ectrodes of the LCD. Wiile the data of 1st row are being
di splayed, the data of 2nd row are entered. \Wen data for
320x3 dots have been transferred, they will be latched by
the falling edge of LP, swtching the display to the 2nd
r ow.

Such data input will be repeated up to the 240th row of
each display segnment, from upper row to |lower rows, to
conplete one frane of display by tinme sharing nethod.

YD generates scan signal to drive horizontal electrodes.

Since DC voltage, if applied to LCD panel, causes chem ca
reaction in LC materials, causing deterioration of the
materials, drive wave-fore shall be inverted at every
display franme to prevent the generation of such DC voltage.
Control Signal M plays such a role.
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7.0ptical characteristics
Table 9
Ta=25 °C, Frame frequency=180 Hz,1/240 DUTY,VDD=5 V,VEE=Vcmax
Par anmet er Symbol Condi ti on MN |TYP. | MAX. | Unit |[Remark
8y20 . 25 . . °
6y 8x=0 « “
Viewing angle range Cons 6y<0 .| - i Note 2
Bx20 . 35 - -
Gx ey=O ¢ °
fx<0 - - -35
Contrast ratio co fx=8y=0 ° 10 20 - - Note 3
Bri ght ness B | L=7 mA/8x=8y=0 “ 120 | 170 - | cd/m?* [Note 4
Response time [Ri se Tr 8x=6y=0 “ 150 | 250 ms |Note 5
Decay | t4d fx=0y=0 * 50 | 150 ms
Modul e X Bx=6y=0 * 0.29 - -
chromaticity |Wite v Bx=0y=0 * 0.3

Note 1) Measurenent nethod of
Contrast, View ng angle, Brightness, Response tine

Measuring points

v 80 160 24
LCD CONTROLER/ | . 1
POWER SUPLLY l | l
----- @] w
—> 7 . - - ree-@---a---4-120
INVERTER ' | '
wodod 1=1ma | | | b--"T N AWM | -1 - @ --4-180

TOPCON BN-7 + quartz fiber

Measuring spot size : ¢10 m

Ta=25 “C

In dark room

Measurement sha | be executed 30 min after turning on.
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Note 2) The viewing angle range is defined as shown Note 1.
Note 3)Contrast ratio is defined as follows:

Cont r ast = buminance (brightness ) all pixels"Wite’at vcmax
Cum nance (brightness) all pixels"dark" al Vcmax

Vecmax is defined as foll ows:

cod )
Comax -----=--ccec-g

VEE :Supply voltage ofLCD drive “

]
t
I
I
|
i
I
1
t
|
1

0

Vcemax VEE

Not e 4) Brightness is defined as average | um nance (brightness)
of measuring points (@~®) at Vcmax.
-Measurenent circuit : LQQO04 at [L=7 ma
-All pixels of LCDis “Wite”

Note 5) Definition of Response tine

Driving waveform

- ‘F{ﬂ- il HHH-(HLM—

Non-se | act Sel act Non-se 1 sct
waveform o waveform waveform

, Photo-detector
15‘\_%.1.___--_______-__ output

>
v
N
2

10% . Tr Td
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8.Characteristics of CCFT(lamp)
The ratings are given on condition that the follow ng
conditions are satisfied.

8-1 Rating (2pcs)

Table 10
Paranet er” Symbo 1| MN. TYP . MAX. | Uni t Remar k
Lanp vol tage (AC/rms) VL 300 340 380 \%
Lanp current (AC/rms) I L 6 7 8 | ma
Frequency fL 20 - 60 | kHz
Ki ck-of f vol tage Ve b 750 |1 100 | v (Ta=25 “C)
(AC/rms) 1120 |1 400| v | (Ta= 0°Q
power consumption W - 4.8 6.1 w Note 1

Note 1) Power consunption is calculated reference val ue.
(ILxVL, excluded inverter |o0ss.)
Note 2) Wthin no conductor closed. (CCFT only)
Note 3) It is recommended that IL be not nore than 7 ma so
that heat radiation of CCFT backlight may |east

affect the display quality.

8-2 Qperating life
The operating life time is 5 000 h or nore at 7 mA
(operating life with LQQI04 or equivalent. )

The inverter should neet the follow ng conditions to keep
the specified life time of used |anp;
- Sine, symetric waveformw t hout spike in positive and

negative.
- Qutput frequency range: 25 kHz~60 kHz.
Make sure the operating conditions by executing the burn-in

enough tine.

The operating life tine is defined as having ended when any
of the followi ng conditions occur; 25%5 “C
- Wen the kick-off voltage has reached Maxi mum val ue.
- Wien the illuminance or quantity of |ight has decreased to
50 % of the initial value.
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9.Precautions

1) The nodul e should be driven according to the specified
ratings to avoid mal function of pernmanent damage. oc
voltage drive leads to rapid deterioration of LC, so ensure
that the drive is alternating waveform by continuous
application of the signal M

Especially the power ON OFF sequence shown on Page.9 shal
be followed to avoid |latch-up of drive 1s1s and application
of DC voltage to LCD panel.

2) Industrial (Mechanical) design of the product in which
this LCD nodule will be incorporated nust be made that the
viewing angl e characteristics of the LCD nmay be optim zed.

Pl ease consider the optinmm view ng conditions according to
t he purpose when installing the nodule. (For the optical
characteristics refer to the table .)

3) This module is installed using mounting holes at the
four corners of nodule. Wen installing the nodule, pay
attention and handle carefully not to allow any undue
stress such as tw st or bend.

A transparent acrylic resin board or other type of
protective panel should be attached to the front of the
nodule to protect the polarizer, LCDcells,etc.

4) Since the front polarizer is easily damaged. Pl ease pay
attention not to scratch on its face.

5) If the surface of the LCD cells needs to be cleaned,
wpe it swftly with cotton or other soft cloth. If stil
not conpletely clear, blow on its and wipe.

6) Water droplets, etc., nust be w ped off imrediately
since they may cause col or changes, staining, etc. , if
remained for a long tine.

7) Since LCD is made of glass plates, dropping the nodul e
or banging it against hard objects may cause cracking or
fragmentation

8) CMOS LSIS are equipped in this nmodule, so care nust be
taken to avoid the electro static charge, by earthing human
body, etc.

9) Avoid to expose the nodule to the direct sun-light,
strong ultraviolet light, etc. for a long time.
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10.

11.

10) If stored at tenperatures bel ow specified storage
tenperature, the LC may freeze and be deteriorated. I|f
storage tenperatures exceed the specified rating, the

nol ecul ar orientation of the LC nay change to that of a
liquid, and they may not revert to their original state.

11) Disassenbling the LCD nodul e can cause permanent damage
and should be strictly avoi ded.

12) Don’t use any materials that emt gas from epoxy resin
(am nes’ herdener) and silicone adhesive agent (dealcchol ofr
deoxym) t 0 prevent change pol arizer color owing to gas.

Applicable inspection standard
The LCD nodul e shall meet the follow ng inspection standard

:S-U-014

This specification describes display quality in case of no
gray scale. Since display quality can be affected by gray
scal e nethods, display quality shall be carefully eval uated
for the usability of the LCD nodule in case gray scale is
di spl ayed on the LCD nodul e.
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