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SPEC No.
LC92517

MODEL No. 2AGE
LM641521 1

1. Application

LCD Unit.

2. Construction and Outline
Congtruction: 640X480 dots display unit consisting of an LCD panel,

This data sheet is to introduce the specification of LM641521, Passve Matrix type

PWB (printed wiring board) with electric components
mounted onto, tab (tape automated bonding) to coaaect the LCD panel
and PAB electrically, and plastic cabinets to fix them mechanicaly.

PLASTIC
CABINET

Y )

FPC

Outline
Connect ioa

L

© See lit 8

LCD (with Anti-glare treatment.
Pencil hardness more than 3H)

:See Fig. 8 and Table 8
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3. Mechanica Specifications
Isble {
Parameter Specifications Uait
Qutline dimensions 279. 4 (W) x 196, 85 (B) x 24. 59 MAX (D] t aa
Effective viewiag Area | 196 (W) x 147. 6 (8) n
Display foraat 840 (W) x 480 () full dot -
Dot size 0.27x49. 27 m
Dot spacing 0.03 an
$2 Dot color Black$3 -
#2 Backgrouad color Yhile$d Jo-
Weight Approz. 180 4
# 1 Excluded PPC.
#2 Due to the characteristics of the LC materid the colors varr
with environmental temperature.
#3 Poditive-type display
Displayed data *H: Dots ON : Black
Displayed data *L*: Dots off: White
4. Absolute MadmmRatings
4-L Electrical absoiute madmm rat ings
Iabje 2
Parueter Symbol MIN. MAX Unit Remark
Sample voltage (Logic) Vdd-Vss 0 50 V Ta=25C
Supplyvoitage (LCD drive) | Vdd-Vzz 0 30.0 V Te2 SC
Input vol tage VIN 0 Te=23C
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4-2 Environmentd Conditions
Tahle 3
| team Td9g Tox Remark
MIN. | Max. | Min. MIAX.
Ambient temperauer | -25C | +60C 0C #45C |Note 2
Humidi ty Note Note 1 No condensat ion
Vibration Note 2 Note 2 3 directions (X/Y/[Z)
Shock Note3 |  Note3. 6 directions (+tX+Y+2)

Note2)

Note 1) Ta<40C.....95% RH Max
Ta>40C . . . ..Absolute humicity shall be less than Ta=40 C/95% RH.

| Frequency | SBz~2383 | 238z~5008: |
| Vibratioo level | - 1. OG |
Vibration width | Lo | -
Interval | 5Hz~500Hz~5Hz/26. 6min

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

Note 3) Accerelation : 506
Pulse width: 11s
3 timesfor each direction of +X/+Y/+Z

Note 4) Care should be taken so that the LCD Unit n@not be subjected to the
temperature out of this specification
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5. Electrical Specifications
51 Electrical characteristics
Iabel ¢ Tae25° CVdiEbV+ 5%

Parameter Srubol Conditioans Min. Tro. Max. | Unit
Supply voltage (Logic) Voo-Vss 4. 15 5.0 5281 v
Supply voltage (LCD drivel | Vza-Vss | Note 1) Note 2} =23.0 | =187 |-141 v
Input signal vol tage Vin ‘B level 0.8Vop | = Veo | ¥

*L level 0 - 0. 2¥oo Y
Input leakage current [ *E level - - 230 HA
"L level -250 - - HA
Supply curreat (Logic) Top - 23.0 | 33.0 | sA
Supply currect (LCD dirve) lez Note 3) - 17.5 | 21.0 | =A
Power consumption Pd - 450 880 a¥

Note 1) The viewing angle _at which the optinus coatrast is obtained
by adjusting Yes-Yss. Refer to Fig.4 for the definition of 8.
Note 2) Maz. end Nin. valaes are specified as the Hat and Min voltage
within the condition of operational tesperature range (0~45Cl.
Trp. values are specified as the typical voltage at 25°C.
Note 3) Display high frequency pattera.
Voo = §Y,Vez ~ Vas = -18. 1V, Frame frequency = 8583, Display pattern = 4bit checker
display EEERCOCOOREEEOOOOREEEROCQO
pattern COOORERRRCOCCEERRCO0OREEN
EERRCOOCOERERRCOCORRRRCOCOO

5-2 [oput capacitance

Iable §
Signal Input capacitance
S 40p7 TYP
P, DISP 250p7 TIP
cn 200p7 TYP
DUO~DU3 100p7 TYP
DLO~DL3 20092 TTP
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5-3 Interface signals
fahle 6
Used connector  :lam Pitch PPC (27pins)
| Pin NoO | Syaboil Description Level |
1 | Vs Ground poteatial
2 Vss Ground po teat ial
3 Vas Ground potent ial
4 S Scan start-up sigmai 'y
5 CP1 Input dsta latch signal L .
8 cp2 Data input clock signal g
1 |DISP Display control sigaal Display on .."F
| off..° 1 |
a Voo Parer supply for logicand LCD (+5V) -
9 Vss~ Ground potential
10 Vez Power sepply for LCD I-1
' il puo
12 | ool Display data siensl {Upper half) B (ON), L (0FR)
13 DU2
14 |
15 | DLO
16 | 0L1 | Display  drtr  siemal (Lower haif) g(ON), L (orm
17 | DL
181 DL3
19 | Ves | Grouad potential I ~
| 20 | Vas | Ground sotestisl | -
21 Vas Ground potestisl -
12~21| -~ (Not tO connected vith L CD circuitl

Note) Pin No. aad its locrtior are showa in }ig. 8.

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6258123/LM641521.html

SP2C No. o0z No. ' PAGE

S H A R P LC92517 LM641521 6
coLUMN
RO¥ ldot  2dot  3dot 840dot
| | | |

(dot- -] o2t 3 | L840}
2dot: 2- 1 22

3dot- 301

240dot-| | 240- | 240-840
24ldot-| [241- I 241-840
480do t-| [ 480- 1 [480-640 ]

Note) 1-2mesns 1st row 2nd columr dot.

\ COLUMN

ROV 12345678 840
O I B R L
ldot-| DURDU2DUIPUADO3DU2DTIDOY pU3DUZDU pU0

2dot-| DURDULPUIDURUBPUDUIDUY

3dot- ?utu@m@uﬂ

240dot- Wiﬁﬂ puzpuzpupug
2ldot- Pxﬂm DLIDLADLIDLY

480do t- bﬁ, 1LipLd pLIPLALIPLY
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cP1 i M ml
cm [ i B B ol B
03 “Xze0-637xmvaliay 1~ 1X_1-_5X__X_i-erXimatiaX 2 1X__ X zenX]
bu2 XZW'WXIL'E&X 12X 1 U"WX‘L"“GX 222X X 2‘53@&
)@m.&%'m N T 0 T T € T
oo _X240- 540)@“114)( 1 X 1 XX 1:840X1|nvalidX 2- aX_ X 2-640 l
o3 _a8o- 537)(“.1@(241 Xaa-_ X Xaul- esv)@lmnd)(u? X X242-637

oLz X480-638 TavalidX(Za1- 2X241- )C)(én &aXI‘mude)( X242 saa)(I
DL1 wo-assXxlnmidXzix- a1 Xe- easXIInvande X Xz4z- sss)q
pLo X480 -uo)l(mvand)(zu- o241 X X241-640 Invath242 o Xz aao)C
: m |

CP2 x 840/4 pulses

i L

(e ] B [] [

e

d | ovo~3 Y 1-(1~840)X X240 (1~840) 1-(1~s4o)},£ )C
u <

Do~3 _ X24l-(1~840) X480- (1~640) X241-(1~640) X X

.S [1]

CPl x 240 pulses

[< N« B ¢ ]

Ei.2 Data i -
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tr Lewn tf
cPL / N % \
town tome Teea taa < _; ! teia

tr

1314 _)hu tl<_

XXX XX K

CP2 x {640/4) pulses

Y\

t

R T T

R

Reduced

*1 See

Trans8. 0°' ~18. us'

s

CPI—PJJL -/1 ﬂl ﬂ /-\___/.\._./-

first | second 240th

line’s |line’s line’s

data | drtr drtr

traasferf transfen transtes

P 3 .
: /\ Mo/

CPl x 240 pulses 5
Vu=a.3nn

table 7 V1130, 2Vo0
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table T_Interface biai .
[ten Syabol Bating Unit
MIN. | TYP. | MAX.

Frame cycle Trax 8. 0°¢ 16. 9 as
P2 clock crclr Tera 152 as
.F level clock width town 85 as
‘1’ level clock width ton 85 as
® ' level lateh clock width towm 10 as
Data set up time tsw 30 as
Data hold tire te 40 . us
S set up time tasu 100 as
S hold time ten 160 as
CP2¢ clock sllowance time from CPLJ | tsan 0 ]
CPL ¢ clock allowance tire from CP2 ¢ | ts:z 0 2s
Clock rise/fall tine tr, tf tee®? | s

tl : LCD it functions at the ® inirum frame cyele of 8 as Maxigua franc
trequeacy of 12582). Owing to the characteristics of LCD uait. . shadowing’
will becoms more emineat oS frame frequency goes up, While flicker will be
reduced.

According to our experiments, frame cycle Of 11.7 as Mia. Or frame
frequency of 85 Hz Max. will demonstrate optimum display quality in terms
of flicker and . shadowing . But since judgemeat Of display quality is
subjective sad display quality such as ‘shadowing’ is pattern depeadeat, it
is recommended that decision of frass eyele or fraae frequency, to which
power cossumption Of the LCD rait iS propotional, be made based on your own
through testing on the LCD unit with every possible patteras displayed
onit.

82 : tee = 50 incase terz (Tera-tewm-tewm) /22 §0
ter 3 ter in case terz (Tera-tom~ton) /2< 50

Py
L I B
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8. 0ait Driving Method
8.1 Circui t coaf iguration

8. 2 Display Face Configuration

tic. 7 shows the block dizgraa of the Uait's Ci rcaitrr.

The display face electrically consists of txo (upper and lower} display seqments
so that the unit say offer higher contrast by reducing drive duty ratio. tack
display segmeat (840240 dots} iS driven at 1/240 duty ratio.

8. 3 Input Data aad Control Signal

The LCD driver is 88 bitsL§I, consisting of shift registers, latch circnits and
LCD driver circuits.

Display data whick are externally divided into data for each row {§40dots) will
be sequentially transferred in the tora of I-bit parallel data through shift
registers by Clock Signal cP2from the left top Of the display face.

Yhea data of Oae row (§40doets) have been input, they will be latched in the form

of parallel data for 640 lines of signal electrodes by latch signal CPl. Thea the

corresponding drive signal will be traassitted to the 640 liars of columa electro-
des of the LCD panel by the LCD drive circuits.

At this tire, scan start-or sigasl § hu been transferred fros the scan signal
driver to the 1st row of sean electrodes, and the conteats of the data signals are
displayed Oa the ist rows Of wpper ad lower half of the display face according to
the combinations of voltages spplied to the scan and sigual electrodes of the LCD.

¥hile the 1st ron of data are being displayed, the 2nd rows of data are eatered.
Thea 640 dots of data havebeea transferred thaa latched oa the falling edee of
CPL clock, t& e display face proceeds to the 2nd rows of display.

Sach drtr input will be repeated v tO the 240th row of esch display segmest, from
apoer to lower rows, to complete one frame Of display by time sharing methed. Then
dataispet proceeds to the next display face.

Scan start-w signal S generates seaa sigasl to drive horizontal electrodes.
Siace DC voltage, if applied to LCD panel, causes chemical reaction which will

deteriorate LCD panel, drivewavefors skall be inverted at every display frase to
prevent the generation of such DC voltage. Control Sigasl M plays suchrole.
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Because of the characteristics of the 0s driver LSI, the power coasuaption Of
the aait goes up as the operating freeuency CP2 increases. Thus the driver LS!
applies the system of tranferring 4-bits parallel data through the 4 lines of
shift registers to reduce the dats transfer speed CP2. Thaats to the LSI, the
power coasuaptioa of the unit will be ainimized.

Ia this circuit coafiguration, |I-bit display data shall be therefore input to
data input pins of DUe-s (UPPEr display secaent) SAC DLo-s (lower display segment).

Furthermore the LCD unit adopts bus line systes for data izput to ainiaize the
power consuaption. IN this system data input terninsl of each driver LSI rctivrted
oaly whea relevant datainput’ is fed.

Data input for eoluas electrodes of both the upper and ths lower display segueat
and chip select of driver LSI are made as follows:

The driver’LSI at the left end of the disslay frois first selected, and the
adjacent driver LSI of the right side is selected vhea 80 dots data (20CP2) is
fed. This process is sequeatially continued until data isfed to the driver LSI at
the right end of the display face.

This process is siaultaneously fallowed at the columa driversist’s of both the
upper and the lower display segments. Thus data inpat for both the upper sad the
lower display repeats sust be fed through 4-bit bus line sequestially frow the
left end of the display face.

Since this graphie display mait coatrire no ret lech 1AM, it requires data snd
tining pulse inputs even for static dieplu.

The tiniag chart of input signals are showa in Fig. 3aad Table 7.
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1.

Opt ical Carac terist ies
T2=25°C, Vop=$. 0V, Vex-Vsa=-13. TV TYP
Taple §
Following spec ere based upoa the electrical measuriag conditions,
on Which the coatrast of perpendicular direction (6=0°) will be MAX.

Parameter Syabol Condition MIN. | TYP. | MAX. { Unit | Remark
63:-9., #$=0° Co2.0 | 4§ | - - | der.
8, 0.<8,3{Co=20 | - - | -1§ |der.
Viewing angle range "~ @3 5 | - - {dgr. | Note 1
83:-9, $=80° [Co2.0 55 ' - - der.
8., 6:<8;:|Co=201 - - -2§ | dgr.
6, 5 | - - | der.
Coatrast ratio Co 6=0", =0 .01 6.0 - - | Note 2
Response time | Rise T? "6=0°, ¢ =0 - 120 | (70-} nms
Decay vd 6=0*, =0 - 136 | 180} as | Note 3
Note t) The vieving angle range is defined as shorn below.
9.(<0°);6=0" (Normal lige) $Angle 64,62 and ¢ shell fall

within the range over which the
(displayed character can be read.

01(=20")

L
.
L}

$2210° ® #200°
Viewing }ﬁ
direct ioa\ / -
7 @ 20° 3 1 ! iti f Viewi ]

Mote 2] Coatrast ratio is defined as follows:
Contrast ratio iS calculated by using the following formula whea the wavefors
voltage (rig. 8) is applied ia the optical chrrrcteristics test method (Fie. §1.

- Photo-detector output veltage vith non-select wavefors being replied
Photo-detector output veltage vith select waveforn being replied

Note 31 The respoase characteristics of photodetector output are messured as shon in
tic. §, assuming that input sigmals are applied SO as to select sad deselect the
dotsto be ® eesured, in the optical eharseteristics test sethod showa in Fig. §
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Note 4) Table 8 shows the optical eharacterisrics detected vhea the LCD asplied
voltage waveforms are in the highest frequencys.

$ The most critical condition for the characteristicsof LCD.

Normal
Line -
S\ Photo-detector
. (Includedaviewing
Light source ! seasitivity modulator)
I
Projector ’,_‘
* . "’ e 0-9 =2 30
\\a @0 |3 '.’ Measuremeat spot size:d. lamg
\“ / \,

Polarizer [T 1@ LCD pazel
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( Drive nnion]l
M 1/240Du ty
naaaaanmnnn
\ ULUUUUULUUL [UUL
Non-select Select Nol;-solect
—— wavefora Snte waveforas -3 vavefora ——
( Responce waveforam ]
&
= xR
Qe 0 R
g 0 R =]
o] - 0 -
0 -
\ 2 ‘\
TPDr ' rd
Tr: lise time
vd: Decay tine
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: DUO~DU3
 Comtrol DLO~DL3 M !
ci : DISP |
P Tom
U— LSI Pl ]
K 'K ¢ ¢
¢ taonsns yeasoned Q* SEG urivm (umr) l
c _J\
o -
M
V — V
] MG > D
r 840X 480 LCD PANEL
Vv
> @
T
s
~>  8EG Drivers (Lower) |
1 A A [y A}
von-vnovu
$
I =2 BG ,L—
sl MG: M GEMERATOR CIRCUIT
¥2 8G: BIAS GERERATOR CIRCUIT
Eig.7 Circuit block diagras
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8. Precaut fons

{} Industrial Mechenical) design of the product in whick this LCD unit will be
incorporated mast be so asde that the riewing sagle cCharactrrirtics of the
LCD nsy be optimized.

This unit’s viewing sagle is ill&rated in Mg 9.

8. < viewing angle < 9, (8.<0°, 8,20}

(For the specif ic values of €., 83, refer to the tablir 8.}
Please consider thr sptimma viewing cooditioas aceording tO the purpose when
iastalling the unit.

8. |6 =" Morsal line) :

I

8,
Viewing
direction
C N
Tig 5 Dot matriz LD viewi |

2) This unit i3 installed using mounting tabs at the foar corners of P¢8 or
besel.

Thor isstalling the unit, pay attention sad haadle carefully aot to allow
tay undue stress sueh U twist or bead.

Atransparent serylie resin board or other type Of protective pasel skould
be attached to the front of the unit to protect the polarizes, LCD cells, ete.
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3} Since the front polarizer iS easily damaged. please pay attention not to
scratch ea its face.

4) If the surface of the LCD ceils aeeds to be cleaned, ripeit swiftly with
cotton or other soft cloth. If still aot completely clear, blow oa its sad
wipe.

5) later droplets, etc. must be wiped Off iamediately Since they mar cause
color changer. staining, etc. if reuioed for s loag tias.

8) Since LCD is aade Of glass plates, dropping the wait oOr banging it against
hard objects nay cause cracking or frsgsestatios.

7) CMOS LSIs are equipped -in this unit, SO care sust be takea to avoid the
electro Static charge, by earthing bumsabedy, ctc. Take the tollowing
measures, to protect the usit from the electric discharge via sountiag
tabs fror the saia systea the electrified vith static electricity.

(1) Earth the retrllic cass of the aain systes (coatact Of the uait and
aain systenl.

(2) Tnsulate the mait and uia systemby attaching iasulatiag rashers made
of bakelite Or aylon, €tc.

81 The unit should be driven according to the specified ratings to avoid
malfunction of parasneat damage. DC voitage drive leads to rapid deterio-
ration of LC, so ensure that the drive iS slteeaating vavefors by coatinoas
application Of the signal M Especially the power ON/OFF sequence shorn oz
next page is stroagly recommended to aveid lateh-up Of driver LSIs aad
application of DC veltage to LCD passl.

9) Avoid to expose the uait to the direct sua-light, stroag ultra-violet
light, etc. for a loag time.

10} If stored of temperatures below Specified storage temperatare, the LC My
freezeand De deteriorsted. If storage temperature exceed the specified
rating, the molecular oOrieatatioa of the LC nay chasge to that of a liquid,
and they may Not revert to their original state. As far as pessible alvays
store at aormal rOOM tempersturs.

11) Disassendl ing the L CD wait can canse permanent daaege aad should be strictly
avoided.
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Susply voltage sequence cosdition

300 ms MIN. (NOTZ 1)

k-
[y h
e— e——>
11
VoD I \ | AN
b i
e . S SUD. ANEN——
Active
H "L’ level 1 oeest ion[] 1 level
I'1
cPl
CP2 interface | timiag sctive operation
DATA

¢ i
e E— '
B
DISP . L

d X |
> -~
'VDD' j 1 cowd oo

*¥SS
[ | n
f (NOT2 2) R s (NOTZ 2)
POVIR ON ] POVIR OFY
SYMBOLN A DISP cxwitradlWii thout DISP coatrol] [STMBOLNitRDISP controlNithout DISP coatroll
2 0 as MIN 0 =s KIN. h 0 as MIN 0 as MIN.
20 U MAX 20 s MAX.
b 0 as MIN. 20 us MIN. i 0 ms MIN. 20 as MIN.
¢ 20 as MIN. - § 20 as MIN. -
d 0 as NIN. - ; 0 as MIN. -
® 0 u MIN 1 - . 0 as KIN.
f O as MIN. (NOTZ2) e 0 s KINL (NOTE2)
4 - 0 as MIN 1] - 100 us KIN.
100 as MAL

(Note 1) Power ON/OFY cycle time. All signals ud power line shallde in sccordamee with
sbove sequesce iN case Of power QN/OFY.

(Note 21 Y22 to be set at *VDD level’ Or *open’. VEX shorld be izaccordance with the dotted
line whea DISP (display control sigaal) iS NOt used.
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(noted) Comanectiom Of DISP (pin No. 4)

QVith DISP control
input DISP control sigaal shown oa page. 19

——  YDD YD

— DISP pIse

Control Circuit  LCD UKIT

Ov¥ithout DISP control
DISP to be connected with ¥0.

—[ VD V0D
DISP DISp

Coatrol Circuit  LCD URIT

SPIC No. MODEL No. | PAGE
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9. Asplicable inooectioa standard
The LCD unit shall seet the following iaspsetion Standard
:§-0-012-01

10. Thisspecitication describes display quality in case of no gray scale.
Since display quality can be affected by gray scale sethods, display quality
shall be carefully evaluated for the usability of the LCD UNIT in case gray
scae is displayed oa the LCD UNIT.

WARNING .
DON’T USE ANY MATERIALS WHICH w1t worrowrng qaf FRQN BCOXY RCOIN (AMINIY
HARDENIR) AND SILICONR ADHESIVR AGINT (DEALCOHOL OR DIZOXTM] TO PRIVINT

VRANGE OLIER COLOR OTING T0 S
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