ALL ELECTRONICS CORP.

CAT# LCD-32

SPIC Xo. HMODEL No.
= AlLLFr LCcg2yY22 LME64184F
3. Mechanicel S;E’tific:iions
Teble |
Parazeter | Specificsiions | Dait
Qutline dizensicus 208 (W) x 148 (B} x T¥AX (D) 3! za
Iifective viewing Ares | 151¥) x 113, 4B ==
Display forzat §40 (W) x4801(2) {nll dot -
Dot size 0. 21x90. 21 =
Dot specizg 0.902 | =zm
Dot color Sleck 233 | -
Bsckgrouad color | Thite #2343 I
Feizat | dpproz. 290 | ¢
$] Zzcluded the ellowzazce of defornetion.
£2 Due to the cherscteristics of the LC =eleriel, the colors vary
wvith enviroczeatsl fezpersture.
33 Positive-type displey
Displeyed defa *F : Dots ON : Bleck
Displesed dets *L°: Dols 0FF: TWhite
4, Absolute Mexiznpa 2etings
4-1 Zlecirics] sbsolute pexizua retings
shle 2
Psremeter Sy=bol | MIN. MAX, 1334 2ezarl
Supply voltage (Logic) Voo-Vss ] 8.0 Y T2225°C
Supply voltsge (LCD drive) | Vao-Vzz i] 30.0 y Te=25C
Input voltsge | Vix 0 | Vo V| Te=23C




SPEIC No. MODIL No.
=SrHiAarRpFP Lcga2vyzz2 LME641394F

5. Rlectricsl Specificstions
5-1 Zlectricel charsctericiics

Tebel 4 T2225°C, Yo=Y £ 35X

Perazeter | Sy=pol | Conditioss | Min. | Typ. | Mex. |Unit
Supply voltsge (Logic) | Voo-Yes | | 415] 5.0 | 525 v
Supply voltsge (LCD drive) |Vez-Yss |Note !) Note 2} | -23.0 [-18.7 |-141 | ¥
Input sigzzl voltege Vix *H level 0.8V ] — | Voo ¥
’ "1 level [0 | = Joovss]| v

Input leskzge current I:o "5 level | = | = | 250 | ua
’ ‘L level | =230 | - | = |4

Supply current (Logic) | I=s | - | 5] 3] =A
Supply currect (LCD dirve) | Iiz Kotz 3) - | 2| 28| =4
Power consuzption | P4 ~ | 520 | .700 | =F

Nota 1) The vieving szgle & st which the optizum comtrest is odbizined
by adjusting Vyz-Vee. - 2efer {o Fig. 4 for the definition of 8.
Note 2) Mex. ezd Mia. velues sre specified =s the Max. and Mia, voliage
vithin ke conditioz of operstiozal tempersture raage (0~435°C).
T7p. velues sre specified 2s ke i7picel voliege et 25°C.
Note 3) Displey high frequezcy peiiern.
Vo5 = 5V, Vzx — Vss = -18.7V, Praze frequency = 83Hz, Display peiler: = 1bit checler
displey WOmCEACECRCNCACNCRCEOERORDO
peitern CHCORCROCNCHCOHCHECACNONONCR
A0RCICICACHECHOECACR A N0

9-2 Input cepecitezce

Teble §
‘Sigaal Input cepscitance
S 40p7 TT?
CP1,DIS? | 250pF TYP
P2 | 200p7 TT?
DUO~DU3 | 200p7 TY?
DLO~DL3 | 20097 TY?




SPIC No. HODIL Xo.
sH.ArRrF Lceoz2v2z2 LME41384F
5-3 Interfsce sigzals
I:ble §
O LCDlconzector Xo.l) '
Pin o | Syzbol | Description | Level
O | Scan start-up sigazl | g
2 | cpt | Taput dats laich signsl | E—1
3 | P2 | Dats input clock signal | E—1
4 DIS? Displey control signal . Displey on.." &
off.." L’
5 | Voo Dover supply Jor logic aad LCD(+3V) | -
§ Ves Ground potentisl | -
1 Viz | Power supply for 10D (- | -
8 | DI
g | Ul Display dets sizael (Tpper el (0N, L{CTT)
10 | du2
11 | Du3
12 | n10
13 | DLL Displey dats signal (Lower hali) 5 (ON), L (0FF)
14 D12 '
15 DL3
O SINSOR BOARD {(Corzector Xo.2)
Pin No | Syabol Description - Tipe
l DGXND Digitizer Grouzd lize
2~15 | A28~15 | Seasor Input/Ouiput | azzlog
O SINSOR 20420 (Corzector ¥o.d)
Piz No| Sszbol | Description | Teee
[~14 | Aléi~1 | Semsor Input/Oatpat = - | ezelog
15 | DeND | Digitizer Grouad linme |

Note 1) The symbols like "Al","A2"----are correspondizg to tae

Ioput/Output pin No. of WACOM switch IC *¥60027 .
Note 2) Pia Yo. and its locastion sre shown iz ?ig.3.

Used copzector (CNI1) @ 52271-1517 (HOLEX)
Used coppector (CN2,23) : 52207-1317 (MOLZX)
Kating czble (CN1~3) : 1Spias lza Pitch FFC or 7PC, Condu

Conte

ctor width 0.7z
lengil 2.722

¢t portion
thi;kness O.Ei:




=HHAaresr LCcg2vy22 LME41384F

SPIC No. MODZL Yo. b

Teble 7 Toterfsce timirg ratizgs

Iten ' Srzbol | Psting | Unit
R

Preze cycle | T | 8.0%% | | 169 | =s
CP2 clock cycle [Teza | 152 ] l [ s
"B level clock width [teee [ 65 ] | | 25
"L level elock width [ter | 85 | | | 1s
"F level lutch clock vidid fteer | 700 | [ | s
Dets set up tize [tse | 30 | l | =5
Data hold ti-e [t= | 40 | | | =5
S set up ti:s [tese | 100 | | | 2s
S bold tize [te= | 100 | | | ns
CP2 % clock allowszce tize froa CPLY | tszy | 0 | l | os
CPL® clock allowence tize from CP24 |tsiz | 0| | | 25
Clock rise/fall tize [tr 1! | | | tee"? | s

LCD uwnit fonetisns 2t the zinizoa fre=e cvele of 8 zs  (Mexizua freze
frequency of 125Z:z). Owizg to the cherecteristics of LCD uaitf, *shedowizg’
¥ill becoze zore exizent es frs=e frequency goes up, while flicier will be

reduced.

E ] -
or ir:ze

Accordiag ta our experizents, Irvze _eyele of 11.7 =s Hina

frequeacy of 83 Zz Max. will demonsirsie opiizuea displey quelity ia ter=s-

of flicker 2ad ‘shedowizg’. Buit since judgement of ~displey quelity is
subjective and display quality such es “shedowing’ is pattern dependent, it
is recommended thet decision of freze cycle or freze frequeney, to which
pover copsuzption of the LCD unit is propotiocnzl, be nsde based oa 7our owa
through testing on the LCD unit wild every possible paiteras displzyed

on it.

tr: = 30 in csss tee= (TC?Z’tc‘G’tCVL)/Qg 50
tee = tc-: ia case tc:= (Tc;z"tcﬁ'tc‘ll]/2< 50




SPIC No. HODEL No.

SH.AarrRPe LCcgz2yz22 LME4184F

8. Display Driving Method

8.1

8. 2

8.3

Circuit configuretion
Fiz. 7 shows the block dizgrez of the Unit’s circunitry.

Displey Face Cdnfignrition
. The displey fece electricelly consists of two (upper and lower) display segments
so thet the upit mey offer Bigher contrest by reducing drive duty retio. Zseh

display segzent (640240 dois) is driven et 1/240 duty retio.

Input Data 2nad Control Sigze
The LCD driver is 80 bits LSI, consisting of shift registers, lasieh eircuits ez

LCD driver ¢irenits.

Dispiey deia which sre exterzelly divided into deie far esch row (B40dots) will

" be sequentizlly frsnsferred ia ide Jorm of 4-bit parsllel dats through chift

regisiers by Clock Sigzal €22 froa the left top of the display fece.

Then daia of ore row (§40dots) have been input, they will be letcked in tke fora
of perzllel data for 640 lizes of signel electrodes by lsich sigasl CPL. Then the
corresponding drive sigael will be trenszitted o the §40 limes of colum elnctAo-
des of the LCD panel by the LCD drive circuits.

At this tize, scan stsrt-up signel S bes been transferred froa the scen signel
driver to the Ist row of scsa elecirodes, e2d ke contents of the dels sigaels =re
displesed on the Ist rows of upper exd Iower ball of the displey fece sccordizg to

-g
-0
the cozbinstions of volizges epplied to tue scen arnd sigzel electrodes of the LCD.

Yhile the Ist rows of dzta are being dicplayed, the 2nd rows of dats are eniered.
¥hen 840 dots of dats heve been trsasferred thea latched on the falling edge of
CP1 clock, the displey face proceeds to the 22d rows of displey.

Such dats input will be repesied up to the 240th row of esch displey segzent, froa
upper to lower rows,io conplete one frece of displey by tize shering zeihod. Then
deta iaput proceeds to the pext display fece.

Scen siart-up signel § genersies scsa signel to drive horizontel electrodes.

Since DC volisge, if applied to LCD penel, csuses chen 1c'1 re-ci1on vhich will

J. 3 .. 1. tTAm . 8 . e v e s o .
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M0DZL No.
LME641394F

Beceuse of the cherscteristics of the C¥O0S driver LSI, t
ing Irequency CF2 iacresses.

the uvait goes up a5 the operet

& power consuzption of
Thus the driver LSI

spplies the syste: of traaferrizg 4-bits paraslilel data throuvgh the 4 lires of

.

shift registers to reduce tie dats trensfer speed CP2

power consuzmption of the waii will be zinizized.

In this cirecuit configureticg,
deis input pins of DUe-s({upper display sezzent)
Furtherzore the LCD uait adapis bus

this srsiem deta input ferzize

[P AP Uy

power consuzpiing,

Ia
st

o2ly when relevent

Dats iaput for

coloza elecirodes of
end chip select

of driver LSI es follows:

sre z:de
The driver LSI &} {ie left 2zd of tle
edjzcent driver
{ed.
the right end of the displey Zece
This proce tsly {o0il
upper end the lower displey czg-ents.
lower display segzents =nst be fed ihrouvgh 4-bit bus
led! end of the displey fece. '

¢s is sizultezeo

Since this grephic displey

tinirg pulse inpuls even for static display.

The tisiag chert of input sigaals 2re shown in Fig.

lize sysiea for dets izp
1 of eech dr

displey fzce is first selected,
LSI of the right side is selected when 80 dols dats (20CP2) is
This process is sequentislly continued until dats is fed fo {ke driver LSI et

Thos dets izpui

uait contains no reflesh 2iM,

Therls {o the LSI, the

4-bit displey daiz shall be {herefore input to
end Dlo-a{lower display segzent).

ut {0 aizinize the

iver L8] setivated

both ike upper 2ad the lowepr displey seg-ent

exd the

owed 2t tre c¢olumn drivers LSI”s of both the

for both the upper exd the
line sequenticslly froa the

if requires dats 2nd

3 and Teble 7.




SFEC Ho. HODEL Ho.
SHAIRLFRFP Lcg2v22 LME4184F
] DUG~DU3
'. DLO~DL3 ¥ | 1
=t~ Contrell CP2 | | | 1
N . cp1 [ ] |
| |LSI| S | [ 11 b g
8 pisg ||| {526 Drivers (Upper) |
—>~ © "1//
=
!
a 640X 480 LCD PANEL
e
> = _\
o
&) /
{sE Drivers (Lover) |
S A A
VQDUVSS’VE! J l
R I )

l 22 BG }

iy agran

=] MG: M GENERATOR CIRCUIT
*2 BG: BIAS GENERATOR CIRCUIT




SPIC No. MODZL No.

sHHHH.Aarecr— Lcgz2y22 LM64184F
8.Digitizer Specificetions
8-1. Perforzznce specificstion
1) Sensing zethod systen <?leetrozegnetic Give and Receive Action
2V dctive ares (148, 2(%) x 112, 4(E) ==
3 2ecsolution 0. 122

8§-2.

8-3.

{Ydeeurecy :30. 521 (zessured on proteciive glass)

3)Coordinate resding speed (trscting speed) :205-pps{or 2a per sec]
:0~3=2 ehove protective glass

§) Proxiaily with specified 2ccurscey
' DC +3¥110%, DC -5Viij

T)Poyer voltege

8) Power requirezent Low scen 35=7(i7p)
Figh scea 300=7{i7p)
9) /7 :§ bit perellel bus
Yecoa stenderd seriel
Conditions
18D ZIvaluetion Beby 3ozrd :73-4221-104F7  (TACOHM)
ISD Serisl Mother Board :2B-4179 (TACOM)
Eeby Board - Semsor I/7 Ceble 123-4231 (FACOM)

The specifications shown shove are defined by using shove Ivelusiion

Board and Serisl Moiher Boerd.

Since the digitizer techzology used ia the LCD wait is sezsitive to

zete]l nmass/verious noises, iie perforzsace is systea dependent.

Thorough evalnat‘on of tie LCD mait with iis host equipzeat skzll be

conducted, therefore, to ensure ile specified perforzence with production
vzit of host equipzert.

Configurstion of integrsl-cozporenats to drive built-in sexsor boerd
The following componeats shall be procured seperately io drive the sexsor
boerd of LM841947 properly.

Stylus U2 series (FACOH)
Co-processsr M37700 series (WACOM)
I/¥ controller ¥50007 (TACON)
Anelog controller  W500IZ (TACOX)

Switeh IC ¥6002F (TACOH)




‘ SPEC No. HODZL Ho.
sr1.AarrF LC92vY22 LME4134F
FTTTTTTTTTTTTTTTTTmmmoTEmmmmmmmmmm I :
: H37700ix ¥30007 ¥50017 ¥30027 E
' Processor Coztroller Converter Switeh
; 5 SINSOR
leset X X EQ4RD
: B : (1¥641847)
Eost E :
Systea : :
: J

15D Coniroller

[
to
[
o
=

Fig. 9 Configureti




SPEC No. MODEIL No. :
=sHHAarrRe LCg2Y22 LME64194F I !
Supoly voltegse sequence condition
L 500 2s MIN. (NOTZ 1) |
| e PR |
lea . S '
YD N ’ \___, L_/]_ ‘\_
b o Active - i g L
S *L" Jevel ﬂ Cperstion ﬂ *L level l
| ot |
CP1,C?2 :)Q Interfsce | tizing sctivel opersiion ﬁX(
DAT
_ | I L3 -
DIS? [ I/ I N
ol d e L
Viz ' N 1 -
"YS§° g N
2 (X012 2) IR n (§OTZ 2)
i l 1 -
| POTER ON PCVIR OFF
STMEOL¥ith DIS? control¥ithout DISP conirol SYMEOLWith DISP control¥ithout DISP control
) 0 cs MIN. 0 =s MIN h 0 =s MIN. 0 =s MIN.
' |20 s HAL. ' 20 25 MAX.
b | 0 =s MIN | 20 =s NIN i ] 0z HiX 20 =s Mi¥.
¢ | 20 as MIN. - i| 20 zs MIN l -
d | 0 =s MIN - k| 0 =s MIN | -
e | - |0 zs MIN 1| - 0 zs XIN.
f | 0 a2s MIN | (N0T722) 2 |. 0 zs MIN. (§0722)
g - 0 =s MIN. 1 - 100 =5 MIN. -~
100 =s-HAX,

(NOTZ 1) Power ON/OFF cycle tize. All sigzals zad power lize shall be ia zccordsace with

(NOTZ 2) Y22 to be set &t * VDD level® or “open’. VEZ should be in accordance with the dotted

ehove sequence in csse of power ON/OFZ.

line when DISP(display control signzl) is not used.
(NOTZ 3) Comnectioa of DIS? ({pin. Yo.4)
CF¥ith DISP conirol

Ioput DISP control sigazal shown onm this pege.

YDD

— DISP ————'- DIS?

.

YDD

I

O¥ithout DIS? ¢ontrol

DIS2 to be connected with VDD,

YDD ]

— YDD
— DISP

i

i J




SPEC No. MODEIL No. \’ '

=SH.ARPF : LCS82610 LME64PSO

I. Applicetion
This dets sheet is to iniroduce tie specificetion of LMG4P90, Pessive Matrix type
1CD Unit with digitizer bosrd built in
9, Copstruction and Outlize
Construction:540:<486 dots displey unit consisting of ea LCD perel,
P¥B (printed wiring boerd) with electironic components
mounted onto, TAB(tzpe sutozsted bondizg) to comzect tae LCD perel
and PWB electricelly, end plastic chessis witd CCIT backlight
erd digitizer board, szd plestic chessis to fix then zechanicelly.

(with Anii-glere treetzent.
Pencil hardness 38.)
PLASTIC CHASSIS PROTECTIVE GLASS

/<I (TAB)/*
\\\L IGHT PIPE CCFT [/

PLASTIC CHASSIS

PW3

BACKLIGHT HOLDER

SENSOR BOARD

SHIELD

Outline : See Fig. 10
Connection : See Fig. 10 and Table 8




