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1. Application

This data sheet is to introduce the specification of the

Dot-Matrix LCD Unit. LM24010Z .

(240 X 128 dot, D-STN Transmissive negative

type,With backlight system by cold cathode

fluorescent tube(CCFT).)

2. Construction and Outline .

Construction : 240 x 128 full dot graphic display unit

“Outline : See Fig. 8 .

Connection : See Fig. 8 and Table. 6 .

There shall be no scratches, stains,chips, distortions and

other external drawbacks that may affect the display

function.

Rejection criteria shall be noted in Inspection Standard

S-U–007.

-.



3. Mechan ica l  Spec i f i ca t ions

Table  I

MODEL k. PAGE

LM2401OZ 2

Parameter S p e c i f i c a t i o n s Unit I

Ou t l ine  d imens ions  *I 176(W) X96(H)Y 22MAX(D) mm

Effec t ive  v iewing  a rea 134(W) x76(H) mm

Display format 240(W) X128(H) full dot

Dotsize 0.49(W) X0.49(H) mm

Dot spacing 0.04 mm
.1

Dot color *2 White

B a c k g r o u n d  c o l o r  * 2  1 Black

Weight ~ plox .L 430 g

*1 : Excluded the mounting tab and connector. (See Fig.8)

*2 : Due to the characterist ics of  the LC Material,the  c o l o r s vary

with environmental t empera tu re .

4.  Absolute Maximum  Ra t ings

4-1. Electrical Absolute Maximum Ratings

i Table 2

Parameter Symbol Min. Max. Unit Remark

Supply voltage (Logic) VDD-VSS o 6 . 0 v Ta=25°C

Supply voltage (LCD drive) VDD-VEE o 27.0 v Ta=25°C

Input  vol tage VIN o VDD v . Ta=25°C

.

J,-

-..
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4-2.  Environmental  Condit ion

Table 3

Item Tstg Topr Remark

MIN. MAX. , MIN. MAX.
I

Ambient temperature -25*C +60r o “’c +45°C

Humidity Note 1 “Note 1 No condensation

Vibra t ion Note 2 Note 2 3  d i r e c t i o n s  (XIY/Z)
1

Shock . . Note 3 I Note 3 I 6  d i r ec t ions I

Note I Ta ~ 40”C . ...-.95% RH Max

Ta > 40”C . . . . . .Abso lu te  humid i ty  sha l l  be  l e s s  than

Ta = 40”C / 95% RH

Note 2) Frequency : 10 ~ 55Hz

Vibrat ion width :  1.5mm

I n t e r v a l  : 10Hz z 55Hz s IOHZ

(1 rein)
-.1 2  hours for  each direct ion of  X/Y/Z (6 hours as total)

Note 3) D i r e c t i o n  o f  *X : Accerelation  80G,Pulse  w i d t h  6ms,3  t i m e s .

D i r e c t i o n  o f  ~Y/~Z : Accerelation  100G,Pulse  w i d t h  6111S,

3  t imes.

-—-.

---

,
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5. E l e c t r i c a l  S p e c i f i c a t i o n s

5 - 1 . E l e c t r i c a l  c h a r a c t e r i s t i c s

Table 4

Ta=25”C,VDD=5V&5%

Parameter Symbol Conditions Min. TY P. Max. Unit

Supply voltage(Logic) VDD-VSS  I 4.75 5 . 0 5 . 2 5 v

Supp ly  voltage(LCD drive) VEE-VSS VDD=5V Note) -21 – – v

Inpu t  s igna l  vo l t age VIN “H”level 0. 8VDD VDD - v

“L”level o 0.2VDD ‘v

Input  l eakage  cur ren t I IL “H”level 20 PA .

“L”level - 2 0 PA

Supply current (Logic) IDD VEE=-21V 16 20 mA

I VDD=5V

Supply current (LCD drive) IKE I F=80HZ 15 18 mA

VR=OQ

Power consumption Pd display high I 395 478 mW

Frequency pattern

Note) The viewing angle with optimum contrast(e)  is  available  by

changing Reference voltage for LCD drive circuit .  And this:
Reference voltage varies by changing the resistance between

terminal VR1 and VR2.

(Refe r  to  F ig .4  fo r  the  de f in i t ion  o f  0.)

5-2 .  Inpu t  capac i t ance

Table 5

Signal Input  capacitance

s 50PF TYP

CP1 100pF TYP

C P 2 100pF T Y P.-—.

I

DI+D4 I 50PF TYP

J

?.-
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5 . 3  I n t e r f a c e  s i g n a l s

Table 6

Pin No.*1 Symbols Desc r ip t ion

1 s Scan  s t a r t -up  s igna l

2 CP I Input d a t a  l a t c h  s i g n a l

3 CP2 Data input clock signal

4 NC *2

5 Nc

6 VDD Power supply for logic and LCD (+)

7 Vss Ground potential

8 VEE Power supply for LCD (-)

9 DI

10 D2 Disp lay  da ta  s igna l1
II I D3

12 D4

13 GND Power supply for CCFT *3

14 NC

15 Vout Power supply for CCFT *3

16 VR 1 V a r i a b l e  r e s i s t e r  ( V E E  p o t e n t i a l )  * 4

17 VR2 V a r i a b l e  r e s i s t e r  (Vref p o t e n t i a l )  * 4

Level

“H”

H*L

H+L

H(ON),L(OFF)

*I

*2

*3

*4

*5

. Pin No. and  i t s  l oca t ion  a re  shown in  F ig .  8  .

. Do-n t  connec t  ano the r  s igna l s .

Recommend variable resistor  value :  20KQ~30KQ

Recommend CCFT

. Used connector

i n v e r t e r  : CXA1301-I(COPAL]

LMooolol  [sHARP)

5045-12A(MOLEX)  (I?pins

5045-03A(MOLEX) (3pins)

5045-02A(MOLEX) (2pins)



I LM2401OZ
I

6

I
I
I

I

I
I
!

I

1

I
1

1

I

I

t

I
.1

I

I

I

I

I

I

t

I

I

t

I

I
I
1

1

1

4

I
,
I
I

I

I.Nm
. .

. . .

. . .

I

I

I

I

I

I

I
1
I

I
I

I
I

I

1

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I

I

1

1

I

I

t

I

1

1

t

1

I

---------  ---- H____ i
-e-

000
Uuu



[

L

I r
,
I
I

,,
1,

II
1,

18

I*

lo
11
II

t,

,,
1,
1,

II

II
11

11
1$
!1

,1
It
1,

1,

1 ,

I*

, I
II

It
,1

1:

1

1

I
1

1

It

,,

t ,

II

11

11
,,

I

,1
,,

,

I

I
,1

t,
,,

[

I

It
I

t

,

1
II

1,

1,

I
I

1
1 ,
1;
1,
1,

0,

+

4
r

v
al



>IODEL .k [ P.+GE

LM2401OZ
i8

I

m

m
&“
u

n

.



Tab le 7 Interface timing ratinga

.

Item symbol
Rating

MIN , TYP . MAX. Unit

Frame cycle TFRM 12.5 14.3 ms

CPZ clock cycle Tcp2 500 ns

“H” level clock width tcm 230 ns
-- —.

“~” level clock width tCWL 230 ns

“H” level latch clock width
—.—

t L~ 130 ns

Date set up time tsu 100 ns

Date hold time tH 100 ns

CPZ+ clock allowance time from CPI J tslp o ns

CP1+ clock allowance time from CP2 1 ts21 o ns

Clock rise/fall time tr,tf 50 ns
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6. Unit Driving Hethod

6 . 1  C i r c u i t  c o n f i g u r a t i o n

Fig.7 shows the block diagram of the Unit’s  circuitry.

6 .2  Inpu t  da ta  and  con t ro l  s igna l s

The  LCD dr ive r  i s  80  b i t s  LSI,consisting  of shift resisters,latch
circuits  and LCD drivers.

Disp lay  da ta  which  a re  ex te rna l ly  d i v i d e d  i n to  da ta  fo r  each  row
(240  do t s )  wi l l  be  sequen t i a l ly  t r ans fe r red  in  the  fo rm of  4 -b i t
p a r a l l e l  d a t a  t h r o u g h  s h i f t  r e s i s t e r s by Clock Signal CP2 from the
le f t  t op  of,the d i s p l a y  f a c e .

1
When data of one row (240 dots) have been inputted,then  latched in
the  fo rm of  pa ra l l e l  da ta  fo r  240  l ines  o f  s igna l  e l ec t rodes  by
Latch Signal  CPI. Then  the  co r respond ing  d r ive  s igna l  wi l l  be  t r ans -
mit ted to the 240 l ines of  column electrodes of  the LCD panel  by
the LCD drive circuits .

At this  t ime ,scan  s t a r t -up  s igna l  S  has  been  t r ans fe r red  f rom the
s c a n  s i g n a l  d r i v e r  t o  t h e  Ist row of  scan  electrodes,and  t h e  c o n t e n t s
o f  the  da ta  s igna l s  a re  d i sp layed  on  the  I s t  rows  o f  the  d i sp lay
face according to the combinations of  voltages applied to the scan
and signaI  electrodes of the LCD.
While the 1st  rows of  data are being displayed,the 2nd rows of  data
are entered.  When 240 dots of  data have been transferred then latched
on  the  f a l l ing  edge  o f  CP1 clock,the  d i sp lay  f ace  p roceeds  to  the  2nd
rows of  display.

Such data input  wil l  be repeated up to the 128th  row of each display
segment, from upper to lower rows,to complete one frame of display by-
t ime sharing method.  Then data input  proceeds to the next  display face.

Scan  s t a r t -up  S igna l  S  genera te s  scan  s igna l  to  d r ive  hor i zon ta l
e l e c t r o d e s

The unit  shal l  be driven at  the speed of  70~80Hz/frame  to  avo id
f l i c k e r i n g .

S i n c e  D C  voltage,if  applied to LCD panel,causes  chemical r e a c t i o n
which will  deteriorate LCD panel,drive  waveform shall  be inverted
at  every display frame to prevent the generat ion of  such DC voltage.
And to prevent such problem. Drive AC waveform generation circuit
b y  c o u n t e d  CPl(?l gene ra to r )  i s  bu i ld  in  th i s  c i r cu i t .

Because of the characterist ics of  the CMOS driver LSI,the power
consumption of the unit goes up as the operating frequency C P 2
i n c r e a s e s . Thus  the  d r ive r  LSI  app l i e s  the  sys tem of  t r ans fe r r ing
4 - b i t  paralell  d a t a  t h r o u g h  t h e  4  l i n e s  o f  s h i f t  r e s i s t e r s  t o
reduce the data transfer  speed CP2. Thanks to the LSI,the power
consumption of  the unit  wil l  be minimized.
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In  th i s  c i r cu i t  con  figuration,4-bit  d i s p l a y  d a t a  s h a l l  b e  t h e r e f o r e
inpu t t ed  to  da t a  i npu t  p ins  o f  DIzD4.

Furthermore the LCD unit  adopts  bus l ine system for  data input  to
minimize the power consumption. In  th i s  sys t em da ta  inpu t  t e rmina l  o f
e a c h  d r i v e r  LSI is ac t iva ted  on ly  when  re l evan t  da ta  inpu t  is f ed .

Data input  for  column electrodes of  display segment and chip select  of
driver LSI are made as follows:

The  d r ive r  LSI  a t  the  l e f t  end  o f  the  d i sp lay  face  is f i r s t  s e l e c t e d ,
and  the  ad jacen t  d r ive r  LSI of  the r ight  side is  selected when 80 dots
data(20CP2)  is  fed.  The process is s e q u e n t i a l l y  c o n t i n u e d  u n t i l  d a t a
is f ed  to  the  d r ive r  LSI  a t  t he  r igh t  end  o f  the  d i sp lay  face.

This  p rocess  is s imul t aneous ly  fo l lowed  a t  t he  co lumn d r ive r  LSI’S of
display segments.  Thus data input  for  display segments must  be fed
th rough  4 -b i t  bus  l i ne  sequen t i a l ly  f rom the  l e f t  end  o f  the  d i sp lay
f a c e .

S ince  th i s  g raph ic  d i sp lay  un i t  con ta ins  no  reflesh  RAM,it r e q u i r e s
da ta  and  t iming  pu l se  inpu t s  even  fo r  s t a t i c  d i sp lay .

The  t iming  cha r t  o f  inpu t  s igna l s  a re  shown in Fig.3.

-—..
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7 . Optical Characteristics

Table 8

‘DD = 5“

‘EE
=-21”  -

(Ta = 25”C)

Parameter Symbol Condition Min. Typ. Max. Unit Remark

e~-el C025.C 40 - - dgr. Note 1

01
0=0°

81 <ez CO=5.O . - - ?15 dgr . Note  1

92
Viewing angle range

20 - - dgr. Note 1

92-61 C025.0 45 - - dgr. Note 1
~=goo.

01 - 2 0 dgr  . ‘ote 1- el <82 ~o=5.0,

92’ 20 - - dgr. Note 1

Contrast ratio co g=oo 15 20 - Note 2

Rise T r e = 0° - 200 300 MS Note 3
Response speed

Decay Td e = 0° 200 300 ms Note 3

Note 1) The viewing angle range may be defined as shown below.

et ( < O * )  8=0°
(Normal  l i n e )

‘=1 ,o”w~ ’2 0 -)  ‘  *  l:is!!iy:i~iii!:!ia”

+=270

be read.

#=”go”

1
‘#=o”’ i ‘*

Viewing direction

Fig. 4 ..~efi~ition of Viewing Angle

Note 2) Coritrast ratio may be defined as follows:

Contrast ratio is calculated by using the following formula
when the waveform voltage (Fig. 6) is applied in the optical
characteristics test method (Fig.5 ).

Photo-detector output voltage with

Contrast ratio = select waveform being applied
Photo-detector output voltage with
fldn-select waveform being applied
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Note 3) The response characteristics of photo-detector output
ar= measured = shown in Fig.6 , assuming that input
signals are applied so as to select and deselect the
dots to be measured, in the optical characteristics

616
XETHLEY
DIGITAL
ELECTRO
METER

test method

P

Contrast
Detector

shown in Fig. 5 .

Y
TEKTRONIX

Response time ~pE5&9
Detector

STORAGE
OSCILLOSCOPE

1’
I

I

Note 4) Table8’ shows the optical

R
characteristics detected when the
LCD applied voltage waveforms
are in the highest frequency*. Photo-detector

I
* The most cr;tical condition ,1

for the characteristics
of LCD.

%
I

I
Viewing sensitivity modulator

If
1’

I
I

I

f’

@

tight source

Fig. 3 Optical Characteristics Test Method
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..[ Drive  waveform

I
n

1’ :.

1/ 128~ty

Yen-select
aaveform —

Photo-
detector
output

[

Response
waveform )

‘t +
100% 9(I ~

. . 1

waveform
Non-select
waveform

Tr : Rise the
Td : Decay the

.

Fig.6 Definition of Response The
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8. Characterist ics of Backlight
The  r a t ings  a re  g iven  on  cond i t ion  tha t  t he  fo l lowing  cond i t ions
a r e  s a t i s f i e d .

8-1 . Rat ing(Fo l lowing  Br igh tness  spec i f i ca t ion  i s  based  upon
Parameter Min. TYP . Max. Unit :

‘ - t  48.0
Br igh tness 1 0 . 0 - nt

a c t i v e  a r e a . )

[ I n p u t  c u r r e n t  I - 90 99 I mA 1

8-2. Measurement circuit (INSERTER)
CXA1301-IICOPAL)

8-3. Measurement equipment (Brightness measurement equipment)
BM-5 (Tokyo Optical  Machinery Corporat ion]

8-4.  Measurement condit ions
8-4-1 .  Measurement  c i rcu i t  voltage:DC=24V  at  primary side
8-4-2. LCD is d i sp layed . The m a x i m u m  c o n t r a s t  i n  0=0:

8-4-3.  Ambient  temperature:25”C
Measurement shal l  be executed 30 minutes af ter  turning on.

8 -5 .  L i fe  t ime
Life t ime to be 20,000hours  or more with CXA1301-l  (Ra ted  cur ren t  o f
4.4mA).-

*Def in i t ion  o f  L i fe  t ime
L i f e  t i m e  s h o w s  f o l l o w i n g  s p e c i f i e d  t i m e  p e r i o d . .
The  b r igh tness  o f  l igh t ing  dev ice  wi l l  dec rease  to
to”50% compared  to  in i t i a l  b r igh tness  a f t e r  o p e r a t i o n
for s u c h  time(Life t i m e ) .

t
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9. Precautions

9.1 Angle when installing the unit

This unit’s viewing angle is illustrated in Fig. 9. ‘

61 cviewingrange<(3~  (d, <0” ,Oz aO* )

. (For the specific values of f31, 62, refer to ihe Table 8.)

Please consider the optimum viewing conditions according to the
purpose when installing the unit. . . . . . . . . .

.

e=o”
, d, , (Normal line)

I
I

d i r e c t i o n

Fig. 9 Dot matrix LCD viewing angle

9.2 Handling cautions

This unit is installed using mounting tabs at the four corners
of PCB or bezel.
When installing the unit, pay attention and handle carefully not
to allow any undue stress such as twist or bend.
A transparent acrylic resin board or other type of protective
panel should be attached to the front of the unit to protect the
polarizer, LCD cells, etc.

.



\lo DEL k P.4GE

LM2401OZ , 19
1 1

9.3 Notes on attachment

(1)

(2)

(3)

(4)

(5)

Since the front polarizer is easily damaged, please pay
attention not to scratch on its face.

If the surface of the LCD cells needs to be cleaned, wipe
it swiftly with cotton or other soft cloth. If still not
completely clear, blow on it and wipe.

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

Since LCD is made of glass plates, dropping the unit or
banging it against hard objects may cause cracking or
fragmentation.

CMOS LSIS are equipped in this unit, so care must be taken
to avoid the electro static charge, by earthing human body,
etc. Take the following measures, to protect the unit from
the electric discharge via mounting tabs from the main system
electrified with static electricity.
(1) Earth the metallic case of the main system (contact of

the unit and main system).
(2) Insulate the unit and main system by attaching insulating

washers made of bakelite or nylon, etc.

9 .4 Notes on operation

(1) The unit should be driven according to the specified ratings
to avoid malfunction of permanent damage. DC voltage drive
leads to rapid deterioration of LC, so ensure that the drive
is alternating wavefo~,. .. . . . .
— . .-

9 .5 Others

(1)

(2)

(3)

Avoid to expose the unit to the direct sun-light, strong
ultra-violet light, etc. for a long time.

If stored at temperatures below specified storage tempera-
ture, 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. As far as
possible always store at normal room temperature.

If the LCD panel is removed from the LCD unit, it may
cause the poor contact on reinsertion. So please avoid
to dismantle the unit.
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(Reference)

Spec i f i ca t ion  o f  inve r t e r  fo r  co ld  ca thode
t u b e  FLE65160(AE)B  d r i v e .

f l u o r e s c e n t

.

x..“.

x..“.

x..“.

Rat ing
Supply vol tage (Vin) I 24+10%  Vdc

I
Supply current (Iin) I 90~9 mA I
Discharg ing  tube  cur ren t (IL) 4.4*I mArms

D i s c h a r g i n g  t u b e  vol tage  (VL)  re fe rence  va lue 290~40  Vrws
N o n  l o a d i n g  o u t p u t  v o l t a g e Hin 900 Vrms
Frequency (f ) Approx 33 Ktk
Opera t ing  t empera tu re (Ta) Hin 0-45 r.
Storage  t empera tu re (Ts) Min -20-60 ~

M e a s u r e m e n t  c i r c u i t

Refer  to  Fig.10

Measurement condit ions

U n s p e c i f i e d  c o n d i t i o n s
(when ■ easurement resu.
25C&lC/65Z~5%RH.)

Fig.lo

Vin

t o  b e  15~-35~/45%-85%RH.

t is cr i t ical  to judge,then ● e a s u r e m e n t


