MODEL Xo.
LM64K101

SPIC Mo.
LC33714

PAGE
SHARR,

1. Application
This dats sheet is to introduce ihe specification of LMB4KL0L, Passive Matrix type
LCD Unit.
2. Comstruction and Oullize
Construction:640x480 dots display unit consisting of an LCD panel,
PWB (priated wiring board) with electric componments
nounted ooto, TAB(tape automated bonding) to connect the LCD panel
end PWB electrically, and plastic chassis with CCFT backlight
end bezels to fix them mechanically

BEZEL LSI (TAB)

LCD (wvith Anti-glare treatment
Penecil hardness 2H.)

— LT - . N W b T—T " i

=
1Gh

PWB

Outline
Connection

LIGHT PIPE

CCFT

BACKLIGHT HOLDER

: See Fig. 10

.+ See Fig. 10 and Table §
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3. Mechsnieal Specifications
Tabje |
Paragmeter Specifications Unit

Outline dimemsiauns 200. 5 (%) x L41 (H} x THAX (D) #142 ua
Pffective viewing Area | {51 (F) x 13, 4(H) an
Display format 640 (%) x 480 {8) full dot -
Dot size 0.21x¢0. 21 nm
Dot spacing 0.02 B
Dot color Blacktdsd -
Backzround color ¥hite#ddd -
Veight Approx. 260 g

$1 Bxcluded the mounting tabs.

$2 Zxcluded the allowsnce of deformation.

$3 Due to the characteristies of the LC maierial, ithe colors vary

vith environmental temperature,

44 Posiiive-type display

Displayed data *H': Dots ON : Black
Displayed dala “1': Dots OFF: YWhite

4, Absolute Maximum Ratimgs

4-]1 Zlectrical absolute maximum ratings

Table 2
Perameter Syzbol MIN. MAX. Unit Remark
Supply veltage (logie) Yoo-Vss 0 8.0 y Tas2§ °C
Supply voltage {LCD drive) | Voo-Vrz 0 28.0 Y Ta=25 *C
Inpat voltage Vin 0 Yoo Y Ta=2§ °C




Ta>40 °C.....

Absolute humidily shall be less than Ta=40 °C/93 % R

Note 2) These test condition are in accordamee with *IEC 68-2-6".

Frequency 10 Hz~57 Hz | 57 Hz2~500 Hz
Vibration level - 9.8 u/s?
Vibration width 0.075 am -
Interval 5 Hz~500 Hz~5 Hz/1! mia

7 hours for each direction of X/¥/1 (8 hours as total)

Note 3} Accerelation :
Pulse width :

3 times for each direction of X/ 2Y /%2

490 o/s?
Il ms

Note 4) Care should be taken so that the LCD Uait may mot be subjected to the
temperatare out of this specification.
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4-2 Iovironmerntal Conditions
Tabje 3
Item Tstg Topr Remark
MIN. MAX. MIN. MAT.

Ambient tempsratuer | -25 *C|+60 "C| 0 °C |45 °C | Note 4
Humidity Note Note 1 - No condensation
Vibration Note 2 Note 2 3 directions (X/1/1)
Shock | Note 3 Note 3 6 directions (£I1%Y27)
Note 1) Tag40 °C..... 95 % RH Max
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5. Rlectrleal Specifications
5-1 Electrical ckerscterictics
Tabel 4 Ta=23 °C

Paraceter Syabal Conditions Mia Trp. | Mex. | UOnit
Supply voltsge {Logic) Yon-Yss 2.7 3.0 §.5 ¥
Supply voltage (LCD drive} | Yoo~Vex | Note L] Nole 2 18.4 | 2.8 | 27.5 ¥
Iogut sizoal voltage Vix ‘K level 0.8 Vo -— Yoz ¥

' level ¢ - {02V ¥
Input leakage cerrent Iz ‘T level - - 230 HA
"1 level -230 - - HA
Supply cucrent (Logiel £19 - 2l 2 1 7
Supply currect (LCD dirve) Tex Note 3} - 0 28 ui
Power constaption Pd - 480 604 |

Fote 1) The viewing asgle © at which the optimea esntrast is abiaimed
by sdinsting Von-Vzz. Refer to Fig. 4 for the definition of &.
Bote 2) Mar. and Niz. values are specified ss the Mexz. aad Mio. voltage
within the condition of operstional temperaiure range {0~-45 °C).
Typ. values are specified as the typieal voltage at 2§ °C.
Note 3] Display high frequency patters,
Von = 3 ¥, Voo — Yex = 22.6 V, Frame Ireqaency = 85 Hz Display patiera = 1 bit checker
¢ispley ROROROROMOROBORNCEOEQEOEQ
patters OMONOEOMONDRCJACEOEORCEON
| {u) (0] [w] {@} [s] {w} [6] {s] is] (6] o] ]e

§~2 Iaput capacilaace

Table §
Signal Ioput cepacitance
5 40 prF TIP
CPL, DISe 250 pF ITP
cp2 200 of TYP
DU0~DU3 200 p¥ TIP
DE0~D13 200 pF TP




Mating connector:

M0-04-30-114P MITSIMI)
K60-04-30~134P HITSUMI)
M6 LM73-04 MITSUMI)
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5-3 Interiace signals
Table €
QLCD
Pin No | Symbol Description Level
{ S Scan stari-up signal ‘K
2 CPt Tnput data latch signal i—L
3 CP2 Dats ipput clock signel -l
4 DIsp Display control sigmal Display on .. H'
off.." L'
5 VDD Power supply for logic and LCD(4)
§ ¥ss Ground poiential
1 VIR Power supply for LCD (-)
8 Duo
9 nyt Display data signal (Upper half) R{CK), L (OFF)
10 D02
1l DU3
12 DLO -
13 DLI Display data signal (Lower half) H (ON), L (OFF)
14 DL2
15 1))
QCCFT
Pin No{ Symbol Deseription Level
{ GND Ground line (from [nverter) -
2 RC - -
1 NC - -
4 BY Bigh voltage line(from Inverter) -
Note) Pim No. and its location are showa in Fig 10.
OLLD
Used conmector: 53261-1510 (MOLZX)
Mating comnector: 51021-1500 {MOLEX)
ocerT
Used  connector: MEINBI-04 MITSIMI)
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COLUMN
ROW ldot  2dot  3dot §40dot
i | | |
ot 1+ 1] 1 2] 1 L L-640
dot+| 2 1| 2 2]
ddot+ 1
240dot - | 240- 1 240-640
241dott | 24t- 1 241540
480dot—+ | 480- 1 [480-640
Note) 1-‘2 means 1st row 2nd column dot.
COLUMN
ROW 1 23 4567138 540
I O T A N i
1dot-+ PUEDU2PTIPUADUIPUZDT DY pu3pY2DUIDUY
2dot-+ DURDU2DULDUODYIDU2DUIDUD
3dot+ Eug@uzbm@uw
i
240dot-- DUIDU2DUIDYY DU3DU2DY 1YY

241dot+ PLIPLY

DLPLO

480dot bl@LZBLI@Lq

gm@n—zﬁmpm}

LIDLADLIPLO

.Fig. 1 Dot ghart of digpiay sres




SPZC Na. MODEL No. i PACE
SHARE LCQS714‘ LM64K101 7
CPt [ L M ﬂ_
o [ LT LT }

D3

240-637 X lavalid

1-

l
wz 2s0-538xTavalid)_ 12X 108X X I 638)(1nvana>< X 2638><
|

e X240-630XTovalidX 1+ 3 1

240640 Tavalid)_ 1 X1+ 8X_ X _raanxlavetie) 24X X 2840X ]
L [ .
03 X180 837 Tovalid)241 DL

pL2

DLl X480-63¢ XInvalid X241 3X241-
1
pL0 X(480-640)Tavelid (sl £X241-

S

A b o = A o

X X183 ITnvah)( 1 XX zsag)('_"

480-638 X Iavalid X241:

5)(3(241-63—7X1rnm)(242- X Xua-stX ]

X241

§X_ Xul ssé)(rnvanq)@z X Xurs3xX |

T

31X ><242-63DC

X Xut- sss)(rnvam)(m
1

S XursstXimmlig)ae 6 Xua-80X ]

[
CP2 x §40/4 pulses
CRN I O s N
wo~3 X L l~s0 X Xut- i~am Y Cu~so X X
) o~3 Xl (~an Y a0 (1~840) X241 (1~8400 X X
NCR R I | L

CPL x 240 pulses

at

inpet timi
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try | tum | if
AR N T
A
tC“ tc'l- Tcrz tszx | tsn

tr

tf - tsul jta
> <

) TXXREEC YO XK M KGR

(P2 x {640/4) pulses

i~

tssy [Hfts
Y/ R N

R ) Y P T AT

S
Tran=8. 0% ~18.9 ns
~
cpl;__J[XL_____J[NL_____J[*k_ _.Jr\\ /f¢ /F\‘
first second 240th
line’s |line’s line's
Beducedﬁ data data data
transfen trenster transter
¥ M M

*1 See table T

Pt x 240 pulses

ig. 3 [nter?

Via=0. § voo
Vir=0.2 Voo
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Table 7_1Interfsce timjog ratipes

[tem Symbol Rating Unit
KIN. TYP. MAX.

Frame cyele Tran 8. 0! 16. 9 ns
€P2 ¢lock cycle Teez 152 s
*B level clock widih tewu 63 ns
' level clock widih tewe 63 s
‘K level latch clock widih Liwn 70 s
Data set up time tsy 58 s
Data hold time ta 4 ns
§ set up time tssu 100 ns
S hold time tsx 100 s
€P24 clock allowance time from CPL} | tsa: 0 us
CP1% clock allowance time from CP2Y | isiz 0 ns
Clock rise/fall time tr. f tee®® | 15

%l : LCD omit fusetions at the minimum frame tycle of 8 ms (Maximum frame
frequency of 125 Hz). Owing to the characteristics of LCD unit, *shzdowing
will become more eminent as frame frequency goes up, while flicker will be
reduced.

According to our experiments, frame cycle of 117 as Min. or frame
frequency of 85 Hz Max. will demonstrate optimum display quality in ferms
of flicker apd ‘shadowing’. But sinee judgement of display quality is
subjective and display qualily sueh as ‘shadowing’ is pattern dependent, it
is recommended thet decisiom of frame c¢yele or frame frequency, to which
power consumption of the LCD unit is propotional,be made based on your own
through testing on - the LCD uait with every possible patterns displayed
on it. '

20 tre =50 in case ters{Tere-tomm-ton)/22 50
tre = tor  in case tors(Tera-towm-teown) /2< 60
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6. Unit Driving Method

6.1

6.2

8.3

Circuit configursiion
Fig. 9 shows the block diagram of the Unil’s circuitry

Display Face Configuration

The display face electrically consists of two (upper and lower} display segmenls
so that the umit gay offer higher coutrast by reducing drive duly reiio. Each
display segment (640x240 dots) is driven at 1/240 duty ratio.

Input Data snd Control Signmal
The LCD driver is 80 bits LSI., consisting of shift regisiers, latch cireuits and
LCD driver circuits.

Display data which are externally divided into data for eech row (§40dots) will
be sequentially trapsferred in the form of 4-bit parallel date through shift
registers by Clock Signal CP2 from the left top of the display face.

When data of one row (640dots) have been input, they will be latched in the form
of parallel data for 640 lines of signal electrodes by latch sigmal CPL. Then the
corresponding drive signal will be trapsaitted to the 640 lines of column electro-
des of the LCD panel by the LCD drive eircuits.

At this time, Scan start-up sigael S has been transferred from the scan signal
driver to the Ist row of scan electrodes, and the coatents of the data signals are
displayed on the Ist rows of upper and lower half of the display face according k&
the combinations of voltages applied to the scan and signal electrodes of the LCD

While the tst rows of data are being displaved, the 2nd rows of data sre entered
Yhen 640 dots of data bave been transferred then latched on the falling edge of
CPl clock, the display face proceeds to the 2nd rows of display

Such data imput will be repealed up to the 240th row of each display segment, from
upper to lower rows, to complete one-frame of display by time sharing methed. The

dats input procesds to the pext display face.

Scan start-up signal § generates scan signal to drive horizenial electrodes.
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Since DC voltage, if applied to LCD panel, causes chemical reaciion which will
deteriorate LCD panel, drive waveform shall be inverted at every display frame to
prevent the generation of such DC voltage. Conirol Signal M plays such role.

Because of the charscteristics of the CHOS driver LSI, the power comsumpiion of
the amit goes up as the operating frequency CP2 increases. Thus the driver LSI
spplies the system of tranferring 4-bits parallel data through the { lines of
shift registers to reduce the data transfer speed CP2. Thanks to the LSI, the
pover constmption of the wnit will be minimized.

In this cirenit configurabion, 4-bil display data shall be therefore input to
dats input pins of DUo_a {upper display segment] and DlLo-a(lower display segment}.

Furthermore the LCD unit adopts bus lipe system for data inpui to minimize the
power consumption. In this system data impul termipal of eaeh driver LSI activaied
only when relevant data input is fed

Data input for column electrodes of both the upper and the lower dispiay segment
and chip select of driver LS] are made as follows:

The driver LSI at the left end of the display face is first selected, and the
adjacent driver LSI of the right side is selected when 80 dots data (20CP2) is
fed. This process is sequentially continued until date is fed to the driver LSI at
the right end of the display face.

This process is simnltansously followed at the column drivers L3I's of both the
upper and the lower display segments. Thus data input for both the uwpper and the
lower display segments must be fed through 4-bit bus line sequentially from the
left end of the display face.

Since this graphic dispiay unit costains no reflesh RAM, it requires dats and
timiag pulse imputs even for static display.

The timing chart of input signals are shown ia Fig. 3 snd Table T,
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7. Optical Caracteristies
Ta=25 C, Vpp‘Yz:=VEHI
Table 8§
Following spec are based upon the electrical meassring conditioams,
on which the contrast of perpendicular direction (81=61y=0 ° | will be MAX.
Parageter Symbol Condition MIN. | TYP. | MAX. | Unit | Remark
Viewing | Transmissive 6x Co>2.018y=0 * | -25 - 35 | dgr. |Note |
anele pode 6y 61=0 * | -25 - 30 |dgr.
raoge Reflective ox Co>2.00y=0 ° | -20 - 35 |dgr.
mode Gy 8x=0 ° | -25 - 25 | der.
Conirast { Transmissive Co @x=06y=0" 8 10 - - Note 2
ratio Reflective | Co Gx=6y=0"° [} 8 - -
Besponse time | Rise Tr 6x=6y=0" - | 100 {150 {ws |Note 3
Decay Td 81=6y=0 °* - 130 {200 lams
Note 1} The viewing angle range is defined as shnwn Fig. 4.
Note 2) Contrast ratio is defined as follows:
Luminsace (brizhtness) all pizels *while’ at Vmax
Luminance (brightness) all pixels 'dart’ at Vmex
Ynax is defined in ¥ig. 6.
8y 10y
121 t6r
\ : -6y \\ -61
t61 | -91 61\ N £ -6z
Viewinzk\\\ E
direction "
\\ \(ﬁ
-9y -8y
initio Yienin le
Note 3) The response charscteristics of photo-detector outpul 2re measured as

shown in Pig. 7, assuming that inpu! signals are applied so as to select

and deselect the dois to be messured,

test method shown in Fig 8.

in the opiical characteristics
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+qy
) TOPCON BM-7
| .
~. ! \ le--06x
\\‘~\ ! <\ — Measuring
- P-\\& ] Field: 2
/,/’ ~ i -0r
+6x normal

\

{
L]
~g

Measuring Spot Size : ¢ 0.2 mam

6x:Angle from “normsl’to viewing surface
rotated about the horizontal axis,

Oy : Angle froz ‘normal’to viewing surface
rotated about the verfical axis.

Fig. § Optical Characteristics Test Method I

Contrast
A

Comax

>Ynp-V22 (V]

Yaax

Fig.§8 Definition of Vamax
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(Response Measurument}
TEKTRONTX
Memory TYPES49
Scope STORAGE
g 0SCILLOSCOPE

Viewing sensitivity
zodulator

7 Lens

Measuruvment Spol Size: ¢ 0.2 am

Polarizer

Trans-Reflector

Light source

- i [ isti st Method IT
{Transmissive mode)
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Normal
line
E\ Photo-detector
\ {Included & viewing
Light source . sensitivity modulator)
Projector /
N ':’ 60-9= 30.
\‘\ 6, |6 /) Measurement spot size:d 0.2 mm
\‘ /;-\l‘
Polarizer D

LCD panel
— VWW’%%% Trans-Reflector

tica acteristi

$ Method MM

{Reflective mode)
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[ Drive waveforn ]|

Non-select
—— waveform

m

1/240Duty

Select

Non-select

[ Responce waveform ]

\

1

1 0 0 %
%

ouTPUT
1 0

vavefora >

vaveforn

—

o,
]

9 0

Tr

i ifipition o e Time

Td

Tr @ Rise time
Td : Decay time

PAGE
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. DUO~DU3
: i Control TIU~TII H
iclo TSP |
Pr-hy (R
U-+LST : CPl
P F ST \
: i«“"*_ 5 —>{ §I6 Drivers (Upper) |
“ r
i
vermrAanes Y
RAM
C
o
| M
$1 MG > D
r 640x 480 LCD PANIL
> i
v
e
r
S

: Inverter

Neeerreesacncenensmmd

vnm Vssy vll

¥

>{ 516 Drivers (Lower) ]
/

! 2 BG %

Fig. 9 Circujt bllogk diagram

31 MG:

#2 BG: BIAS GENERATOR CIRCUIT

M GENERATOR CIRCUIT
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8. Characteristics of Backlight

The ratings are given on condition that the following conditions

are satisfied

1) Bating (NOTE)
Parameter Hin Typ Max Unit
Brightness 3% 80 - ¢d/m?
2) Messurement circuit : LMOO0108 (SHARP) (st 1L=3 mArus)
3) Measurement equipment; BM-7 (TOPCON)
4) Messurement conditions

4-1 Measurement circuit voltage: DC=12 V at primary side

4-2 LCD: All digits WHITE, VDD=3 V,VDD-VEE=Vmax, DUO~DU3

{refer Fig.6) DLO~DLI=" L’ {(NRITE)
4-3 Ambient temperature: 2§ °C
Measurement shall be executed 30 minuies after turning on

5) Used lamp: FLE-30{30(AE)B lpc

5-1 Ratings({pe}

Parameter Hax. allowable value
Circuit voltage (VS) 1 000 Yras MIN |1 300 Vrus '
Discharging tube current(IL) | 5 eArms TYP | 5.5 mArms ¢

Power comsvmption LY -

Discharging tube voitage (V1) | 305 Vrms TYP | -

Brightness (B) 28 000 cd/u® TYP | -

¥ithin ne conductor ¢losed.

£ It is recommended that IL be not more than 5 mArms so thati heat radiation of

CCFT backlight may least affect the display gquality.

§-2 Operating life
The operating life time is 10_000 kours or more at § mA.
(Operating life with IMO0OL0S or equivalent)

The inverter should meet the following coaditions;
-Sine, symmetric waveform without spike in positive and
negativm
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50 % of the initial value.

ares specified in Fig il

LM64K101 20

—The voltage at the secondary side is 1,000 Vrms or more.
-I1luminance frequency is from 25kHz to 45kHz.

The operating life time is defined as having ended when any of
the following conditiomes occur; (23%5 *C)
-When the voliage required for initial discharge has reached
900 Vrms or when il has reached 10.8 V-DC when used am iaverter.
~¥hen the illuminence or quaniity of light has decreased to

(NOTE) Rating are defined as the average brighiness inside the viewing

ACTIVE AREA

160 320 430 dot

1

120 O O
3

240 —O

4
380 O O
dot




SPEC No. MODEL No.
=sHHarmrerPr LC93714 LM64K101

PAGE
21

9. Precauniions

1) Industrial (Mechanical) design of the product in which this LCD uail will be
incorporated must be so made that the viewing angle characteristics of the
LCD aay be optimized.

This unit’'s viewing angle is illustrated in Fiz. 12
6yuin < viewing sngle < O ymax (Oymin<0 ° Hymax20 *)
(For the specific values of €ymin O yuax, refer to the table 8.)
Plesse consider the optimum viewing conditions secordizg to the purpose
when installing the unit.

8y=0" {Normal line)

A

-7

{Panel surface)

\

\

\

‘Rig. 12 Dot watriz LCD viewing augle

9) This mnit is insialled msing mounting tabs at the four cormers of PCB or
bezel,
¥hen installing the unit, pay attention and handle carefully not to allow
any undue stress such as twist or bend.
A trensparent serylic resin board or other type of protective pamel should

be attached to the front of the wait to protect the polarizer, LCD ¢ells, ete.
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3) Simce the fron! polarizer is easily damaged, please pey atiention not to
serateh on its face.

4) 1f the surfsce of the LCD cells meeds to be cleamed, wipe it swiftly with
cotton or other soft cloth. If still not completely clear, blow on its aad
wipe. '

5) Water droplets, etc. must be wiped off immediately since they may cause
color changes, staining, etc. if remsined for a long time.

6) Since LCD is made of glass plates, droppxng the unit or bamging 1t against
hard objects mey cause cracking or fragmentation.

1) CM0S LSIs are equipped in this wail, so care must be taken to avoid the
electro-static charge, by earihing humaz body, ete. Take ihe following
measures, to protect the unit from the electric discharge vis mouniing
tabs frow the main system the electrified with static eleciricity.

(1) Zarth the metallic case of the main systew (contact of the wnit and
main system).

(2) Insulate the unit and maim sysiem by sttaching insulaiing washers made
of bakelite or aylsen, eic.

8) The unit should be driven according to the specified ratines to avoid
palfunction of parmanent damage. DC voltage drive leads to rapid deterio-
ration of LC, so epsure that the drive is aliernatiag waveform by contimous
application of the signal M. Especially the power ON/OFF sequence shown on
pext page shall be followed to avoid lateh-up of driver LSIs and
application of DC voliage to LCD panel.

9} Avoid to expose the unit to ihe direct sun-light, streng ulira-vielet
light, ele. for a long time.

10) If stored at temperatures below specified storage temperatare, the LC may
freeze and be deteriorated, If storage temperature exceed the specified
rating, the molecular orientation of the LC may chamge to that of & liquid,
sad they mey not return to their original state.

11) Disassembling the LCD unit can cause permanent damege snd should be strictly
avoided.
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volte opdifio
500 ms MIN. (NOTE 1) N
8 b
| RN/
b Active < i
S ‘L level -liopep tion || “L° level
|
CP1, CP2 Interface | timing activel operation
DATA
¢ | L i
DISP [ N
Jd k\
/) G RS BE . e 1 R Rt
VIE ' ‘ - ' —
‘ V8§ g \ o
£ (NOTE 2) 1 u{loOTE 2)
|
POYER ON POYER OFF
STMBOLWith DISP control¥ithout DISP controll SYMBOLWith DISP controlfithout DISP contrel
3 0 zs MIN. 0 as KIN h 0 as MIN 0 ms MIR.
20 ws MAX. 20 ms MAX
b 0 =s MIN. 20 ms MIN. i 0 ns HIN 20 s MIN
¢ 20 as MIN. - i 20 as MIN -
| 0 ms MIN. - k 0 as MIN. -
e - 0 as NIN 1 - 0 as HIN
1 0 =s HIN. {NOTE2} 1 0 as MIN {NOTE2)
g - 0 as MIN. 1 - 100 ms MIN
100 ms MAX,

(NOTE 1) Power ON/OFF cycle time. All signals and power line shall be in mccordance with
sbove sequence in case of power ON/OFF.
(NOTE 2) VIE to be set at * VDD level’ or *open’. VEE should be in accordance with the dotted
line when DISP{display control sigual) is not used,
(NOTZ 3) Conmection of DISP (pin. No. 4)
With D iro
Ioput DISP coatrol signal shown on this page.

OFithout DISP ¢ontrol
DISP to be connected with YDD.

— YD YD) YD YOD
— DISP DISP T DIsSP DISP
Control Circmit  LCD UNIT Control Cirenit 1CD UNIT




