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~ Precautions
1)  Industrial(Mechanical) design of the product in whica this LCD module will be incorporated must be made
50 that the viewing angle characteristics of the LCD may be optimized.
This module’s viewing angle is i[lustrated in Fig.1.
8 y MIN. < viewing angle < § y MAX
(For the specific values of § y MIN., and 8 v MAX,, rafer to the table )

Please consider the optirnum viewing conditions aczording (o the purpose when installing the module.

Viewing direction =& v

\

G =0 ° {Normal iine)

.—//

\‘\ Pane! strrace

|
|
|
|
|
|
|
|
i
Fig® Definuion of viewine angle
Y This module should be instailed using mounting holes of meral bezel.
| When instaliing the module, pay antention and handle carefully not o aflow any undue siress such as twist or
‘ bend.
¥ 3)  Since the fromt polarizer is easily damaged. Please pay artention ot 1o scratch on its facs
It is recommmended to use a transparent acrylic resin board or other type of protective panel on the surface of

the LCD module w0 protect the polarizer, LCD zanel. 2c..

+

) If the surface of the LCD panel is requirsd w e cieaned. wipe it swifily with couon or other seft clot it

!

s 20t stil] clear compieteiy, blow on and wipe it
" Water droplets, efc. raust be wiped off ‘mmediately sincs they may cause cofor changes. staimng, st i it
-emained for 1 loog time.

)
|
\
)
|
|
1 Since LCD is made of gizss substrate, dropping the moduie or >anging it against fard apjects may cause
zracking or Tagmeniation

)

|

\
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Since CMOS LSIs are equippec in this module, following countermeasurss must be tzken 10 avoid
electrostatics charge.
1. Operator
Electrostatic shielding clothes shall be nad because 1t s feared that the static electricity is elecurified to
human body in case that operator have 2 insulating garment.
2. Equipment
There is a possibiiity that the static electricity is charged 10 equipment which have a function of pesling or
mechanism of fricion(EX: Conveyer, soldering iron, working tabie), so the couaiermeasure(eiectrostatic

earih:1 X 10° Q) should be mace.

3. Floor -
Floor is 4 imporzant part 10 leak static electricity which is generated from human body or equipmsnt.
Thers is a possibility that the static slectricity is charged to them without leakage in case of insulanng floor,
so the countermeasura(electrosiatic sarth:1 X 10 Q) should be made.
4 Humidity |
Humidiry of working room may lower slectrostatics generating material’s resistance and have something o |
srevent siectrifying. Se, humidity should be kept over 50% because bumidity less than 50 % may er=ase ‘
Tiaterial’s eleciyostatic sartk resistance and it become €asy 10 electriy. i
3. Transportatiotysterage !
The measure skould be made for storage materials because there is a possivility that the state slecwicity, :
which electrify 0 human body or sworage materiais iike container by friction or peeling, cause the dielectic
charge.
6. Others
he laminator is arached on the surface of LCD mocule to prevent from scratches, fouling and dust.
It showid be pesled off unhurriedly with using static elirminator.
And also, static eliminator should be installed to pravemt LCD module from slecirifying at assembiing line.
8) Don’: use any materiais which emit gas from epoxy resin(amines’  hardener) and siiicon adhesive
agent(dealcohol or ¢eoxyIm) o prevent change polarizer color owing 1o gas.
$)  Since lsakage current, which may be caused by routicg of CCEFT cabies, 2tC.. may affect the brighmess of
dispiay, the inverter has to be designed mking the leakage current into consideraticn. Thorough evajuation of the
LCD module/invertsr built into its host equipment saall be conducted. therefore, w ensure the specified brightness.

1)  Avod to expose the module 0 the direct sun-light, swong ultravioler light. ete. for 1 long time.

11) If stored at temperatures under specified storage temperature. the LC may Feeze and be dereriorated
I storage temperature exceed the spacified rating, the molecujar orientation of the LC may change t¢ that of
2 liguic. anc thev mav 101 rsvert w delr original state, Therefore, the module shouid e always stored 2 norzal
o0 trmperimre,

12) Disassemdiing the LCD moduie can cause permanem: damage and should be strictly avoided

-
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13) Procedure insert mating connector
When the mating connector is Inserted, it should be parailel 10 the used cennector of LCD module and it
should be ipserted on borizontal firm base.
When the maticg congector is attempted to be fixed to LCD connector, it should be inserted properly in order
Not 10 create a gap as showa “A”, "
Please insert the conpector as both 2dge is placed to the connect position of LCD connector.

1IMethod of correct insert

Stress is dispersed

= - T—— | ————— "
H ' [ -y (r———— r— :

—l t ,___J _ L. L —— " —
 S— R Wl = ——

‘ Base {horizomal dlm base) is required

I L] l

2yMethod of wrong insert

Stress is dispersed

Il

’ Base (horizontai fTim base) is required
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13) This spectfication describes display quality in case of no gray scale. Since display quality can be affected by
gray scale methods, display quality shall be carefully evaluated for the usability of LCD module in case gray
scale is dispiayed on the LCD module.

15) The module should be driven according to the specified ratings to avoid permanent damage.

DC voltage drive leads to rapid deterioration of LC, so ensure thar the drive is aiternating waveform by
continuous application of the signal M. Especiaily the pawer ON/OFF sequence shown on Page 29 shouid be
, it A o v . \
16) Itis a characteristic of LCD to maintain the displaying pattern when the pattern is applied for a long time. (Imagﬁ"

steption)

To prevent image retention, please do not apply the fixed partern for along time by pre-installing such programs
at your sida, |
17} Thus phenomena (image retention) is not deterioration of LCD. If it happens, vou can remove it oy appiyin.%'
differenr patterns. :
:8) CCFT packlight  should  be kept OFF during VDD is “L" level.
WARNING i
Don't use any materials which emit following gas from epoxy resin (amines hardener) and silicone adhesive agent

. . . , . |
{dealeonol or deoxvm) «© prevent change polarizer color owing to gas. I

|
|
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I

zlication

s daig sheet is to introduce the specification of LM12S471F, passive Matrix type Color LCD module.

..Constructicn and Outline
Zomstruction: 800 X 600 dots color dispiay module consisting of as LCD panel, PWB(printed wiring Hoard) with
slectric components mounted onto, TCP(wpe carrier package) to connect the LCD panel and PWR
eiectrically, and plastic chassis with CCFT back light and beze! to fix them mechanicaily.
Signal ground(Vss) is connectsd with the metal bezel.
DC/DC conventer is built ‘in.

PWB TC? LCD pane! Beze!
| /— /7 (wtd Azt -giare tremtmsat, Peecil taraness JH) ;
| - H w
‘ 1 / [ | | ——
| — ——
‘ ] ;

|
i

o
| Y l !
\ ; ! ;
B | Jie
| H |
| ! i N - = |

| . N Light Pip !/

‘ \Plastic chassis Light Fipe CCrT ezal

Cuiline Ses Fig, 13

Conrection :5e2 Fig. 13 and Takle 6
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Jechanical Specification
Tablel
Parameter Specifications Uit
Qutline dimensions 275 =, %5 (W) X 202.5 = 0.5(H) X 8.3MAX(D) ren
Active area 245.98(W) X 184 48(1) mm
Displav formar BOOCWY X 00K R mm
" Dot size 0.0825 X RGB(W) X 0.287S(H) !
Dot spacing 0.02 mm
[ *1 Base calar Normally black ™2 - !
i _ Weight Approx. 300 g |

*1  Due o the characteristics of the LC material, the colors vary with envircnmenal temperarure.

-y

2 Negative-tvpe dispiav

Display data "H": ON - 1ransmission

Display data “1.” : OFF

Absciute Maximum Ratings

—_—

-1.Eiecrrical absolute maximurg ratings

light isolation

Jaglen
é Parimeter Svmmbol ’ MIN. I MaZX, Unat Remark
Supoly voltage(Logic) | VooV | 0 | 60 v | me=2s
Irput voltage Ve | 03 | voge03 \2 Ta=25 C
Vean vollage Veon ’ 0 Vg | v Ta=2§ T |

P,

12733

484
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".Egviropment Conditons
Tahle d
Item 1 e E oo Remark
Ampient temperature | 25 C [ <60 C | 0 C +40°C Note 4}
Humidity Note 1) Note 1) | Nocondensation |
Vibration Note 2 i Note 2} | 3 directions(X/Y/Z) :
Shock | Note 3 Note 3} ‘ 6 directions( =X =Y=2)

Note 1) Ta=40 C....5%5 % RH Max.
Ta> 40 ‘Ci......Absolute humidity shall be less than Ta=40 T/95 % RH.

Note 2)
| Vibration Lekal 34,3 mvs” |
: Wavelorm Rapdom 1
. Bagdwidth | 10 to SO0 Hz
‘ Duraticn Qne hour 2ach axs I
Nowe 3} Shock Level 2156 mvst
Waveiorm 1/2 Sinewave,2 ms
No. of shocks 1 6 Teial(One time eaca race)
Note 4) Care should be taken 5o that the LCD module may not be subjected 10 the temperature out of this

specification
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crrical Specifications

Tectrical charactersstics

Tahle S-1  Ta=25 C VDD=33VZ10% ViFRM=150Hz (Note4)
Parameter | Svmbol | Conditions | Min | Typ. | Max. | Unit | !

Supply vollage {Lomc) .. Vop Ves Ta = 0~40 T Note L} I 2.0 3.3 1 36 \ v

! Taz= 0 °C 1.0 | | v
Contrast adjust voltage i _ N . | i
) ! Veor-Vg ! Ta=25 °C 17 | 19 1 21 PV
(IVOIC 4) ; ] ‘
i 1 Ta=40 T ! 2.5 v !
Inrut signal voltage | Y l “H*level | Ta=0~ 0.7Vop | Vg | V|
t N . |
|  “L"level | 40 C o - 03Vog |V
| Tppi(TYPY | Ta=28 TNow1.2) . o240 | mA
Supply current | ; : . : :
| Lp(MAX) Ta=25 ‘C{Notel.3) oo 0 sag | oeso | omA

cehouren (Logme) | fusp | Ta=35 °C MNeel) ! 2 A(EK) X 50 ms
Ripple current (Lom@c) ; Irip i Ta=25 C (Note 1N | 1 A(pkyxi00us
i T ; ;

P4HTYP) | Note 2 .50 | 80 | mW
Power copsumption | i | T | :
| PAZMAXD Note I} -] 1130 @ 13550 | W |

.ote 1) Under the fol:owing conditions.;

I, Immediateiv arter the nse of Vop .

3 Under the situerion that DISP sigral is on and kept steady

‘ste 2) Frame Frequency = 130 Hz, Veon - Vss = 19V

Display pavern = ail digits ON (DUC-7,.DLO-7 = “HTY

o e i —
SRS T R B U S Y P B S
e —— e — R —
T IR NI SR A R S g B A T
Sy e I a0 0 O v
i e — e o — — o —
e ——d e e L

vote ) Frame Frequency = 150 Hz, Veon - Vss = 1.9V
Disolay patiern = black white sir1pe patisn
by s S U] R S S |0 M L0 B S

[ S

e e L i e —

Note 4) The shadowing is adiusted on this motule 0 the following

in the other conditions, that should be irformed in advance because d1sp

n this case.

Frar ."rp'q ramer 0 TR

2 A(PK) X350 ms
c1 APk X100 us

conditions. When LCD moduie is operaied

lay quality m2y 3¢ deteriorated

1
1
|
i
1
I
1
!
1
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Table £-2 Ta=25 C VDD=530V=10% }JIFRM=150Hz (Note4)

Parameter Svizbol Conditions Min. Tvp. Max. | Unnt
Susply voitage (Logic) VoVee | Ta=0~40 °C (Note 1) 45 | 5o | ss | V|
Taz 0 T 1.0 Vo
Contrast adjust volt ; - ]
rast afyist venas Veon Vs Ta=125 C |17 15 | 21 |V
(Note ) [
_ Ta= 40 °C 2.8 \
Input signal voltage Vi Y level Ta = 0~ 0.7Vop . Vg 'V
“L" level 40 C o | - loavy| v
[ :
InpL(TYP) ¢ Ta =25 CTNote 1.2) -1 180 280 TA
Supply current : l .
' Top MAX.) Ta=25 C(Notel,3) . 270 | 390 | ma
Rush current {Lagic) ‘ Irash Ta =25 C (Note ) 2APKI X0 ms
Ripple current (Logic) | Irip Ta=25 "C {Note 1} 1 A(zxYX100us
| PaLiTYP) Note 2) P -, 900 12350 | mW
Power cons tien : i : t :
e | PAZIMAX Note 3) -] yas0 1 1950 1 mW |

~ote 1) Under 1he following conditions.:
. lmmediataly aftar the rise of Vo, . 12 Alpk) X350 ms
3 Under the situation that DISP signal is on and kept steady 1 A(pk) X100 us

~ote 2) Frame Frequency = 150 Hz, Veon - Vis=15V
Dispiay pattern = all digis ON (DU0-7,DLO-7 = “H")
e e N S St E S TIPS S S DO A S

St St N T SOt T DY Y 0 O A S

i —d —

I::EE:Z::C:_J:ETJ:::CD:

e e — i — e — s —r—

) e e L e

Note 3) Frame Frequency = 150 Hz, Veon- Vss=19V

Dispiay pattern = siack-white stripe panern

v I N S DU L Y] S

IIIIIIIIIIIIIIIIIIII
———————————— s mintainhslnn
_______________ sl ot — ——

EENEENEEERENEEEANEEN
Note 4) The shadowing is adjusted ¢n thus module 1 1he following conditions. Waen LCD moduie s cperated
in the cther conditions, that should be informed in advancs because display qualicy may be detenzerated
in this case.

Frame f"Pchcv 150 Hr

{at
)
{a}

o4
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Note 5) Contrast adjust veitage “Veon-Vss™ is transformed into the LCD driving voltage “V ™ by following cirenit
built in the LCD module.
LCD driving voltage “Vicp” is adjusted automatically according to the change of ambient temperature range
by the temperarure compensation circuit,
Temperature compensation circuit built iz LCD module have been set obtain the optirmum contrast under
following driving conditions.; _
Take care that voltage for optimum contrast is changed under the differenr condition.
Frame frequency : 150 Hz, Duty ratio : 1/300 (an odd number frame), Ta=25 C
1/328 (an even number frame;}
*X The above is the condition of the module setting, not the slectrical characteristics.

DCDC Conventer

— f Vo
i _{;\
| | i ~ Coetrol signal
! : | .; I|__--._'_'_-'_--‘I :
'. . Voitage ~ Vi

e

Ycon C}‘“““—J{l\,{r\__l/ | booster |

Temperature Compensation Circuit |

Temperature sensor ‘
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= Interface sigrais ‘l
CLCD Takiz 5
Pin Na. ! Svrmbaol l Descrintion : Lave!
1 f VsS Ground natantiaf I - i
' 2 i XCK f Data mput lock signal “H” — "L i
3 i VS3 ! Ground soteatial ! -
4 | VSS | Ground ¢ »tential | - !
3 I LP Input data latek signal i “Hr — "L” ]
8 i YD Scan stari-up Sicmal ! “H” :
7 VSS i Grouad potentiai
3 VSS i Ground poiectial -
, 9 vbD | Power supply for logic ané LCD -

: 10 DISP | Display control signal H(ON). L/OFF) \
!, 11 V83 i Ground jotential - )
12 i VS8 5 (Ground cotential - :

i i3 i VS3 ! Ground zolential -
T '. DL7 | Disolav data sigmal (Lower: 4(ON), L GFF)
. 15 '. DLS ' Displav data signal { Lower) H(ON), L/IOFF ;
: 16 ! DLS . Displav data signal /Lower) | H(ON), L/OFF) ' :
17 DLd i Diselav data signal rLawer) [ H(ON, L/OFE)
i% DL2 Disolav data sigzal (Lower) : H(ON), LICEE) :
1 DL2 i Drisplav ¢ata signal (Lower) HONL LIOFFy ! | !
; 20 DLl | Display data sigral (Lower) H(ON), LIOFF) :
': 21 DLO | Displav data signal (Lower) | H(ON). IOFF) §
]. 2 v8S Ground noteatial ! - " g
f 3 VSS Ground octential 1 | t l
i 24 vss Ground petential i - | %
i s Dug Dispiay data signal {Upoer] | H{ON} LOFT) !
! 16 ! DU1L ! Displav data signal {Upper) | HON. LIOFE | ;
.‘- 27 4 DLz T Display data sigea! (Uoper) - H(ONV LOFF) |
: 28 DU3 |  Disolav data signai (Uopert | H(ON), LIOFF) |
i 29 i DU4 | Disolay data sigral {Uprer) | H(ON), LOFP |
i 0 i DUs | Dispiav data signai (Upper) | H{ON), LiOFF) '
I 31 , DUs | Displav daia sicmai (Uzpe) | H{ON) LIOFF} |
£ ! DL~ ! Display data sienal (Uppery |+ H(ONY LIOFF) !
33 | vSS_ Ground potential | . .
34 VSS | Grouad sotamial | - | ;
33 V53 ' Graund goteqnal : - I |
36 vDD i Power supoiv ‘or logic ard LCD } I
37 VDD | Power suopiv for lowicacd LCD | l |
i 2 Veor ! Comtrast adinst voitage i ‘ : ;
: 39 NC i NC ' ‘
40 V35 Ground polenliai _
+1 vsS Ground polential ! ! J
]
| ;
- |
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ccc 1
Pin No Symbol _| Description l Level |
1 HV High voltage line (from [nverter) - .
2 1 NC . NC -
3 : GND Ground line (from Invener) - _J
QLCD
Used compector : DFSB-41P-1V(HIROSE)
Corresponcable connector : DF9B-418-1V(HIROSE)
_CCFT

Used ceppector : BHR-03VS-1 (ST

Correspondabie connector : SMO2(8.0B-BHS(IST)

Except above comnector shall be out of guaranty.
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Table 7 Iaterface timing ratings

Ta=25 T VDD=3.0 ~ 35V

Rating ! i
ltem Symbol | - Unit |
MIN. | Tve, | Max. |
Frame cvcle  *2 by | 666 | 1694 . ms |
XCK signai ciock cvcie |50 4 as |
“H” tevel clock width e | 16| | ps |
“L* jevel cloci width | e |15 | i o5 |
LP signal “H" level pulse width | lypog | 200 1 s
Data set up lime | 1ng | ~14 | | | s l
hold tHime P iny : 210 l E ns
: YD sional *H"” level set up time | tpe 1100 ] . os |
“H" levei hold ime L i | N ‘ . |
i “L" leval set up time | e 100 F i | s
| “L" level bold Ume | s 10 " i os |
i [P~ allowance time from XCK & ¢ n. | o200 i | a5
. XCK ~_aliowancs time Jom [P | | | 200 L | | s
: Inpw signai dse/fail time 1 oL ] | 15 1 os |

When LCD moduie is operated by high speed of XCK(Shift cleck), (Iex - twaa “bwexy) /2[5 maxinum.

As for the specification of Fame cycle, it is required 1o keep the conditions of the other Intzrface iiming ratngs.

The shadowing is acjusted on this moduie 0 the {oilowing corditions. When LCD moduje 15 op

in the other conditions. that shouid be informed in advance because display quaiiry may be deterioratsd

s -his case.

Frarre fraguency @ 150 z(Frame cycle  £.90 M8}

Owing to the characieristics of LCD moduls, “shadowing’ il become

up, white flicker will be reduced.

since jucgment of disciay quality is subjective and display quaiity such as “shadowing” is panera dependent.

it 's recommenced that cecision of frame frequency. o which power consumption oI the LCD meduie

caviems dispiaved on i

ue mrarvals of ope TP fail and next must be sjwswe tha same

——— Aot P
Tadiie w emasad i na

b

o‘..-,r....,-_. é‘-pc
P

is preportionai, be made based on vour own tarcugkh testing on ke L.CD moduie with 2very possibic

1ng LLPs musi he nput SOTUNUORSY.

erated

The mtervals must g2 T L s Max,

uency 20es

Tk
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3. Module Driving Method
6-1. Circuit configuration

Fig.10 shows the block diagram of the module's cireuitrv,

6-2. Display face configuration

The display consists of 8Q0 X 3(R.G,3) X 600 dots as showr iz Fig, 2.
The Interface is singie panel with double drive to be driven at 1/300(1/328) duty ratio.

(1/300:an odd number Tame. 1/328:an gven aumber frame)

put data and control signal
The LCD driver is 240 bits LS, consisting of shift registers, latch circuits and LCD driver circuits. [aput data
for zach row (80C X 3 R.G,B) will be sequentially ransferrsd in the form of 8 bit paralle! data through

sift registers from top .eft of :he display 1ogsther with clock signal (XCK).

Whea {aput of one row (800 X3 R.G,B) is compieted. the data will be latched in the form of parailel
data corresponding tc the signal siectrodes by the failing edge of iatel signal (LP) then. the cortsspending drive |
sigrals will be trazsmitted o the 800 X 3 ines of column tlectrodes of the LCD pagei by the LCD drive i

Al tois time. scan start-up signal (YD) has been wransferred Trom the scan signal driver to the 1st row of scan f
electrodes, and the contents of the data signals are dispiaved or the 15t row of the dispiay Zace according w0 the |
combinations of voltages applied o the scar and signal zlectrodes of the LCD. While the cata of Ist row are being

splayed, the data of Znd row ars entered. When data for 800 X 3 dots nave deen Tansferred. they will be

latched by the falling edge of LP, switching the dispiay 0 the 2nd row.

Such data put will te repeated up 1w the 300(228)th row of =ach display segment, frem upper fow 1o lower

T0Ws, 10 cormpiete one Tame of display by time sharing metkod i

Simuitanecusiy the same scanning sequencs occur at the lower panef.

Then data Ioput procseds w0 the next displav frame.
YD generates scan signai o drive horizontal elecTodes.

Since DC voltage, if applied 10 LCD panel. causes chemical reaction n LC materiale, sausing 2etenoration of the!
materials, drive wave-form shall be inverted at sverv display trame to prevent she gensration of suca DC veltage. |

Controi signal M slays sueh a role. I
|
|
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Besause of the characteristics of the CMOS driver L3I, the power consumption of the display module goes up
with the clock frequency of XCK.

To minimize data ‘ransfer speed of XCK clock the LST has the system of transferring 8 bit paralle! data
through he 8 lines of shift registers.

Thanks 1o this system the power consumption of the display medule {s minimized.

In :bis circuit contiguration, 3 bit display data shall input o data mput pins of DUO-7 and DLO-T.

Furthermore, the dispiay module has bus line system for dasa input to minimize the power corsumprion with

data input terminals of 2ach driver LSI being acrivated only when relevamt data input s fed

Dara mput for column electrodes and chip select of driver LS are made as {oliows:

The driver LS at the lef 2nd of the display face is first selected, and the adjacsnt driver LSI right next side
is seiected when data of 240 dot (30XCK) is fed. This process is sequentially continued until data s fed 10
the driver LS at the right 2nd of the display facs. This process is followed simuitansously both at the top and
bottom column drivers LSI's,

Thus data input will he made through 8 bit bus line sequentially from the left end of the display fac2

Sincs this display module conrains no refresa RAM, it requires the above data and timing pulse inputs even for

static display.

The timing chart of input signais are shown in fig. 4 and Table 3.
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prical Characteristics
Foliowmg spec are based upon the ¢lectrical measuring conditions, on which the contrast of perpendicular
recuon(8x= Gy=0 " )wil be MAX.,

Table 8 Ta=25 C, Vup=33V, Veon-Ve = Vmax
| — : ' ,
Parameter | Svmbol Condition MIN. | TYP. iMax Unit | Remark
‘ | ex By=0° -30 - =0
Viewing angle range 1~ | Co»5.0 ; y ; vote 1)
T 9x=0 15 _ 1 ae |
Contrast ratio | Co Ax=0y=0"° - 40 i - } _ Noiel) |
Response Rise | tr | §x=8y=0" - 120 | 180 | ms
1 ) s , NOI&E)
R Decav | 4 Bx=8y=0 .o | s0 1 oms
Module ol x - 8x=9y=0° . ioz2s0 | . | ]
] Whll'e | a ; i I |
‘hromaticiry v Ix=8v=0 - o3l - -

Note 1) The viewing angie range is defined as shown Fig.5.

L8 Y
bt
[l
W
b

Nowe 2} Contrast ratio s defined as [ollows: ‘
Com Luminance(brightness) all pixes " White" at Vmax ‘
Lumizance(brightness; all pixes "dark " at Vmax i

i

Vmay is defined i Fig.7.
Note 2) The response characteristics of photo-detector output are measured s showt 11 Fig.3, assuming har input
signais ars applied so as to select and deselect the dot to be measured, n the opucal characleristics est

method skowa in Fig.9.
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t
TOPCON 3K-T
i
i/‘ i
1 ' } :
B —— ]
| |~
a. Heasuring
i

~
~OmMaxX.

Measuring Spot Size: o 10 mm

gx: Angle from “normal” 1o viewing surface rotated about the horizortal axis.

dy: Angle from “pormal” 1o viewing surface rotated about the vertical axis.
Fig6  Cotical Characserisdces Test Method [

ig 7 Defipiijor of Vmax

[
'
.
Lib
i

%34
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[Responce waveronm|

Mhaio detechor oy

E

Driving voltage

Nen-select
waverorm

[Drive waveform]

1/300(1/328) Duty Ratio

PN Gy B NN R A L s

Selacr wavaicrm

P e

L

Nop-sefect
waveform

10 %

Fig.9 Defniiion of Response 1me
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Resister
i

i ey

—Chip inducor

¢ MThip nducior

v D~ VW

DUO-DUT

DLO-DL7T = = W
2
3 ! . ; .
Lp—W— T e L L
AAN S Lo ! i ! |
DISP - '4r\f ! 1 — - I : . .
| . ‘ , ‘ ) 1 \}' N \b "
. e rivers (Upper
P{ general : 0‘ D} . SEGD (Upger)
. . : | .
gircult i : ‘__\_“\-/7_
] 8 ‘ |
i ! ! s — [ Y
i (7,130, 2) {7,800}
ma e (213022 (2,360)
- | P ‘
. ' _’
Sequencs e — | R ! _ _
control ! . o [N aals

| cireuft c EREY —_—

1 S 1 = 500, e oo e emm o m oo -2 30Q,3CCD
¢ L_DISP . =l /(30141 1301, 300
| LONOFECONT. | S 17| 800 X 500 DOTS LCO PANEL

Bias gecerafor ! *—
& | P i
Protection Sirctil pm Co] | 20, 5c0"
i 1 A t RGN, 80T
R —
IR
i ! SEG Drivers (Lower}
/1|\ .-’Ih .-’r\ : * N .ﬂl\ r‘:h -'1\
Vss Pl f !. |
Voo o Q
— % |
LA A
[I)CfDC: Le
iConver:er ‘ . Temparsturs :
v Compensaticn e
coen ;
Circunt J - cor -t
Inverier

Sig 0 Circodl Mook diagram
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.Characreristics of Backdight

The ratings ars given on condition that the following conditions are satisfied
1) Rating(Note}
| Parameier ‘ MIN. | TYP. ! MAX Cnit
| Brishwmess | 80 | 10 | ] i
2) Measurement circuit 1 CXA.LO612-VIL(TDK) (at IL = 5.0 mArms)
3) Measurement 2quipment :  BM-7 (TOPCON Corporation)

4y Measurement conditions
: Measurement circuit voltage: DC=(12.0) V, at primdry side
4. LCD: All dighs WHITE. VDD=33V, Vcon-VSS = Vmax, DUO-7="H"{White), DLO-7="H"(While}

Frame Frequeney 13C Hz

4.3, Ambient iemperaturs: 25 C
Measurement shail 52 executed 30 minuies after nwming on.
7y Usedlamp: KON6I&CH3IZZIZ1II1 (SANKEN ELECTRIC CQ.LTD)
Used cabie :  ULZ579, AWGI6
(NISSEI ELECTRIC CQ.,LTD or SUMITOMQ ELECTRIC INDUSTRIES LTD.)

3-1. Rating (1vc)

| Parameter CSemboi | MIN. | TYP. | MAX | tmt ! Remark

Larmn voltage LY, l - 600 l - | Vrms a -

| Larmp current S sg | 60 !mAms!

| Lamp powsr consur=pion I} | - 300 | - W | 2 i

| Lamp freaveney | Ioosg b . 1 ogo | yHz .

} Kick-off voitage ‘ v, - - (. 1230 | vrms . Ta=15 C '

; | ; . : 3 L1400 | Vrms | Ta=0 C :
Larap lifs *ime L. | 1so00 25000 | - i & | -]

Withig ne conductor closed. (CCFT only)
=1 It is recommendsd that [ be not more than § mATS so that heat radiauon of CCFT backlight may
least affect the dispiav quaiiry.
2 Power consumpticn 2xcluded iovertsr loss,
"2  The circuir voltage{VS) of the imverter shoulc be casignad to have sOme margin. vecause VS may e
increased due ' the leak cwrvent in case of the LD moauls.
=+ Average \ir time of CCFT will be decreased when LCD is speraung at :ower Emperaairs.

ful
}U‘
[

ia

.2?_),_3
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3.2, Operating lifs

The operating life tome is 15 000 hours or more at 5.0 mA , at 25°C. (Operating life with CXA-L0612-VIL

or 2guivalent.)

The inverter shouid meet the following conditions to kesp the spacified life time of used iamp;

-Since, symmerric waveform without spike in positive and pegative

-Oumput frequency range: 50 kHz-8C kHz

Make sure the operating conditions by executing the burn-in encugh time.

The operating life time is defined as having ended when any of the following conditicns ocour; 25= 1 C
-When the voltage requirsd for imitial discharge has reached 110 % of the initials vajne

-When the {fuminencs quantiry of light has decreased to 30 % of the initials vaiue.

|
% (NCTE) Rating are defined as the average brightness inside the viewing arsa specified in Fig 11,
| .
| f .' ACTTVE ARZA
‘. r
A
| 130 = =F
: e

200 T
1
| = . = i
‘ 450 i = Z
| dot !
| P
‘ :
|
| 260 400 600 det

.2

L)
u}
lu

%
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upply voltage sequence condition
< 1500 ms MIN. (NOTE 1)
L4 e |
Ao o \
oD i '. | Ia ;
' |
> |
1
2 !
o i Interface timing gctive coeration | i
A . ¢ | i { N ’
| | 1o ; ;
I ;'.
| (NOTEZ ; \
| ISP 1 / '_ ;
: : by ‘ |
i i ! 1
! i
| DD ! .
A
%I L5V
'.;SS“ :
7 | |
R Vi a Y
| . i: POWER ON i B I POWER OFF :
| _ i i i
| boi | Allowable value ) I Symbol | Allowable value :
\ H : | :
| a__ | OmsMIN 1s MAX s OmsMIN. | 1sMAX |
| | i ; _
‘ b | —~ | 100 ns MAX. ; 0 ms MIN.__| - |
j | | 50 ms MIN. | . | g 10 ms MIN. | ~ I
| 4 - {10 ms MAX. | R 1sMIN. | - 1 1|

(NOTE 1) Power ON/OFF cycie time. All signals and power line shak >e in accordance with above sequeuce in case
| of power ON/CFT.
| (NOTEZ) Before DISP rise up, ke signals of YD .LP.XCXK.DATA must be inpur, and the above zondition of “a”

must 98 satisfize. The signals which compiy with the interface timing in Fig.2.Fig.=, and taple &, must

be inpus.
\
|
\
|
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:0.Applicable inspection standard
The LCD module shall meet the following inspection standard :  S-U-035 -4

|
: I
i
|
|
|
|
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