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1. Scope
This documant applies to the 4.4 cm (1,75} D-TRD (Digital Thin Film Dioda)liquid ¢rystal display
block LR180B-BC series (standard: LO1808-8010) manufactured by the LO Operations Division of

SEIKO EPSON CORPORATION,
Ploage acviowledge beforshand that descriptions in this dacunent might be revisad without natice.

2. QOverviow

The 4.4 ¢m (1.75") D-TFO liquid ¢rystal panel block is an integrated unit which canslsts of a liquid
crystal panel module, a backiight module, and a cantrol circuit board for drving the panal,
It can Be used as a display monitar with comblning & penpheral circult Tor RGB video signal autputs.
The O-TED liquid crystal display block is an active matrix LCD with tha following featuras:

(1) Numbar of gray scales: Max. @ bits (84 gray scales / 262, 144 coiors)
(2) The intarface is avallable for a digital interface format with 6-bit paraiiel and RGBS serial.

(3) image direction reversal functian allows harizontal and vertical image reversal.
Standard specifications are given for a B o'clock viewing angle.

3. Basic Specifications

No. Itemn Specification
1 | Outward dimensions 49,6 (W) x 42.5 (H) » 8.8 (O) mm
(axcluding protubarances)
2 | Weight 289
3 | Serean size A5 S58mmiW) x 26.680 mm{H)
4 | Numobar of dats 212 (W) = 230 (H)
5 | Dot piteh 114um (W = 116pm (H)
@ | Calor dot arrangemaent Delta mosaic N
7 | Viewing diraction 6 o'clock
8 [ Liquid crystal mode Tranamissive typa TN {narmaily whita)
9 | Polanzer Anti-reflaction (AR)
10 | Polarizer hardness 2H
11 | Numbar of gray scales Max. & bits (64 gray scalas, 262,144 colors)
12 | \mage reversal function image can ba ravarsad vartically of haorizontally
by control signala.
13 | Interface format Digital UF: 6-bits parailal, RGO _:erial
14 | Light source A 3-band CCFY(cold cathods fluorescent tuba)
715 | Backlight brightness Side-ighting system
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5

VO Pins
Mo. | Symbal Funatian v Romerks

1 _|voD Power supply for logic and X driver | P 5.0V(Typ) )

2 |GND Qround ld

3 | VCT (reserved for 3.3V supply) & | Open for generat uge (7}

4 DO Digital video dats (LSB) !

4 I a3 above i

g |02 a8 above |

7 D3 a3 above |

A | D4 an sbova |

9 |05 a3 above _{MSB) {

10 | GND Ground P

11_| SR Strobe signal for AL data © | Not usa for ganeral input of RGB data

| 12 1 8G Strobe signal for G data © | according te 7 2(7) RGE data alignment”.

11 | 8B Strube signal for 8 duts o

14 | Hyync Horlzental gyne signal ] Low active pulse

15 | veync Vertical sync signal i | Low active pulse

18 | GND Graund P

17 L Fin Qriginal dot clock || 780 10 ciock mode is optional.
18 | X5 Morizontal shin direction selector | [ Low or Open: Forward scanning

] High: Revarss scannin
19 {vs Vertical shifl dirsction selscior t | Law ar Dpen; Fonrward scanning
N Migh: Reverse scanning
20 | VR Brighinass control terminal I | Olagram of recommandad circuit follows.
1083
VA gin
GND ! m
Apsther ides.
Appty OV(bright} 10 1. 4W{dark) o VR,
1 | VE LCD drive powsr 3upply Po1-32.0v00.)
22 | IXSET {control for intatnal pawer 1 | Opan for enaral use,
seguence)

) Optional: it i$ necessary to change the cantral board panly.



& Absolute Maximum Ratings snd Environmantal Conditions

itam Symbal Rating Unit Romarks
Power supply voltage Voo 0-+80 v
VEE -350-0 \'
Control signal input voltage Vin 0 ~ Voo V [input pin; tollowing *)
Operating temperature range ToP g-40 ‘C | NOtDedawing
Starage temperature range TeT 20 ~ 85 ‘T | Not badewing
*) DO-DS, FiN, Hync, Vaync, XS, V8, IXSET
7. Electrical Characteristics
7.1  OG Characteristics
o ltam Symbol Rating Unit [ Tormicals | Remarks
Min. Typ. Max.
Powar supply voltige Voo 474 5.0 528 v VDo )
. Ves -33 0 -32.0 3.0 v VEe
Input voltage Low ViL 0 - 0.8 V | FIN, Hsync,
High WiH 27 . VoD V | Viyne, X8, | Laxluting
Input laak Law ne =10 - - HA | YS, O0-D8 | put casissence
currant High {HC - - +10 pA
Pull doven rosistanca RPO 90 180 360 Ky | X5 YE
Pull up registince RpL - 47 - [y} IXSET
Power supply curent [[+]¢] - ] 10 mA Voo
lee -0.8 0.4 . mA VEE
8y, VEE=-22V,

=1) Range of the i

reuit aperation; Eleciro-optical charactenistics depend an VOO=
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7.2 AC Charactaristics

{ FIN: T8OMH |
ftam Symbol Raliny Unit Remarks
Mia, Typ. Max. :

FIN frequency uTe 121 | 12.273 | 124 Wiz 81 .482na(Typ.)
FiN divided miio TehiTc - 8.5 L= +

Haync period Th - LN T1] - e | 15, 734kH2(Typ)

- 780 - CLK

Horjzantal valid term Thd - 824 - CLK

Herizontal {ront parch Thi . 14 . CLK

Hayne pulse width Thp 7 - 00 CLK
IHuﬂ:onul batk porch ThD_ 22 - 19 CcLK

Heync hold dme Theh 10 - . ne

i) tima Thcs 10 - - ns

Vaync hold lime Tvh L) - - ns

\Vgyne setlup time Tve 50 - - ns

Vsync pafiod Tv - 18.632 - ms __Boos3nz(Typ.)

M2 | 2623 203 M Tw=Tvire T+ Tvi+Tvp

{Vartica! vatid lerm Tvd - 230 - H

Vorical fronl porch Tvf - 9 - H

Vync puise width Tvp 3 3 20 H Twpr+ TvbmIH
Vertlcal back parch Tvh 3 ') 20 H

Data selup time Tds 4 - - n3

Data hold tima Tdh 4 - - ns o
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{1) Horizontal logic Bmings

Tec
Teh
[
OING -5
Theh
Hayne T CTTTTTOTONGTTOITT

(2) Vertieal logic timings




D-TFO LCD Block LE180B-80 Series MPIOBQ21-02E

(3) Hsync and data valid term
Deta
LTnp Thi Tl ™ 'l' .
Haync
Th 1
{4) Vaync and dots valid termn
Data
Tvp
Vayne
Tv
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(5) Hodzontal data timings

MAKBOCLK, MIN7CLY

Hsync

(HRES)

|l

Lt

DING-$ INVALID X:

P RGB dsta slignmant

(8) Vertical data timings

MAX:20H, MIN:SH

dapand on tha undar
table.

Vaync

Hayn

e

vy

(VRES)



(7} RGA daia alighment
N=1 35 7...,220 (N= 4 -neloptne)

FiN count - 43 M s N

X5 = Low Pﬂ‘ RO a1 B2

YS = Low Lefiv1 INVALIO G0 81 _R2
mN+y RO G1 a2

XS = Low Ll Ga B1 "2

vS = High  [LeN+] INVALIO RO G1 B2

[LeN+2. - [ T R

%S » High L=N — a0 G R2

YS ® Low LN+t INVALID RO p1 Q2

' Lapied 84a Gt R

X8 = high LN RO B G2

Y3 = Migh LEN+1 INVALIO [ - a1 Rr2

_lL=Ne2 RO 81 a2

Pixal arrangement on the LCD pane! (accotded with CCD and VRAM)

’ FEBRE BT ey

B RIGRIR Ra1i

G B IR I|GMB IR
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Suppiamam

The abova figure shows both tha color arrangamant of LCD and the pixe! of CCD that corresponds with
the LED. That is, the corrasponding image information a3 6-bit signals are stored tempararily in such a
RAN 10 be output with a reguiar order in accordance with the specification of LCD. And LB180B has a
deita mosaic color arrangemant, themfore be careful that the dot of pixel is shifted a haif pitch
horizentally every line, '

This LCD has an image direction reversal function which is able to revarse the right and left and top
and battom. The normal position [z ug the above (igure and the image INformation is to ba writing from
the top of the (eft. )

By setting the signal YS(venical) and/ar XSthorizontal) as High or Low, it can changa the writing
baginning of imege information with lefi-tap, right-top, left-battom, or right-bottamn and as tha meult itls
possible to turn over the image screen up and down, and/or laft and right. In this case, the
comrespaondsnce of the positional relation of the pixel of CCO and the color arrangement of LCD
bacomas NoMal or reverie.

The digital image signal input is parallel @ bits (D0-DS5) and D5 is the most significant bit, D0 is the ivast
significant bit. The image information must be loaded to the digital image signal input In accoraance
with tha position arder of the pixe! arangemaent, fundemantally, The color order must be input and
change cyclically ms tha cotor information of the position. because R, G, B are changing cyclically in the
position of the pixel arrangernent. In othar words, RGB changes like serlal.

The timings of tha digital image signal input are as P7-P5.
The data ara valid vartically in the time of Tvp+Tvb=23H after the falling adge of Vsync (Namaly, the

data iming of the top line),

When the count of FIN becoma 84, the image data of the (aft end is 10 be output harizontally (Count O is
3 counting after tha falling edge of Haync). This firat timing af data arrangement is shown in the table of
(7).

Although if data i3 input In accordance with the table, there is no problem, beside RGH data strcbe
signals (SR, $G, S8) can be tad back and select RGB, because thay dre cutput signals that indicate

the timing of the color selection.
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7.3  pPowaer Consumption

itam Symbal MiA. Typ. Max. Unil Remariu
VDO fine Po0 - 40 53 mw _'
VEE lina PEE - 13 20 mw

Nota: Except CCFT

7.4 Powar Supply Sequonce
{1) Powertn Sequencs

This D-TED LCD Block is applied both VEE (~32V voitage for LCO drive} and VOD (SV: voltage
for ogic). Therfora, if VEE is awitched on before VDD, & DC charge Is appiled in LG, and itisnota
good condition. :

Than the power-on sequence is ta ba VOD first and VEE next, or simultanaous.

(2} Poweroff Sequance

It VDD is switchad off bafore or simultanecusly with VEE, & DC component in L 13 not dischaged,
and it Is not @ good condition. '
Then the power-on 3equensca 1% (o be as follows.

1.19 1'1‘:: &N
i ' i/EV
CGNRIOVY e
VEE_ (-32V)

A

Ly

“4A : Min. 70ms (a time till VEE being -1 V)
+4B : Min. Ome (& time from VEE buing -1 V tiil logic operatian baing stopped)
+1C - Max. SOms (a time fram (egic aparatian being stapped Ll VOD being joss than2V)
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8. Ftuorescent Tube Characteristics
Hem Min, Typ. Max. LUnit Remarka
Curreant 1.0 3.0 30 mA
Valtage 180 - V(rma.}
Cperating lifstime 100008 - - hour ste)
Minimal discharge 0°C 470 - ~ v{rms.) | > discharge stant
glable vonmge 23°C 400 - V{m3.) voliage
Minimal driving frequency 80 50 - kHZ

(Nota) Cparating lifetima means & surm of lightening times till ana ar more of tha following 4 items.
1} Luminance on the tube surface bacomes 60% lovar than its initial rate.
2) Discharge voltage bacomes 110% higher than its initial rate.

3) It can not brightan.

9. Electro-optical Characteristics

The values below refer to the panel module, at temperature on its surface.
It is dtiven with VOD=5.0V and VEE=-32.0V.

#) Other remackabla visval defact happans.

ltem Sympol Typ. Wnit | Candition
Luminance |25°C, Center of display} Ltvp 200 cdim? (MNote)
Contrast ratio 25'C CR25 150
50°C CRE&U 120 ratio (Nota)
B0 CRBO 40
Viewing angla 9=50" YU more than 15
(12 O clock)
$=270" YD mora than 20 degras {Note)
| (8 O'clock]
S0°C $=0°* xR more than 50 {Q)
elock)
$=180" XL more than 50
(3 O'clock)
Responsa g'¢ | _Turi-on time teng 80 L
ume Turh-off ime tofto 170 msec {Nota)
25°C. | Turn-on time NS 30
Turn=oft me totrds a0
Chromaticity Room Color X y
ternperature R 0565 | 0.355 (CIE) | (Note)
including ] Q.260 ©.580
backlight 8 0140 0.145
W 0.290 8,345

Note: Measuning condition depands an Seiko Epsen Standard.




rough cottan and rub with
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10. Enviranmental and Endurance Test tems
No.| tam Condition Raling | Evalvation criterton
1 [Hightemperature storage  [B5°C £2°C 5000  JAf Display Specifications’ in
- jihe praduct spacificmian
2 lLowdemperaturo storage  [-20°C £ 2°C SGON  must be met ‘sfier lest,
3 [Heat cycle -Z0"C e» 25°C o0 85°C  |100 Bafore slanting the iest,
(1h) (8min) {1h) jeycdes [kesp the unk for ane hour
4 [Migh-lomperature oparation (80°C £ 2°C 200 h  |at room temparuture,
5§ [Low-temperature operation (0°C x2°C 200 h
A JDemp heat operation 80°C W% 200 h
7 [Statlc efectricity 1leﬂ 100pF, 1501, 20~-25*C, [15kV  |Freedom from major dalecls
BORRH of "Display Appaarancs
characteristica |[Connectors | 100pF, 0f), 20~25°G, 200V Standand’ in tho product
SO%RH spacification.
B8 |Polarizar chemicals Wipe with gauze soaked {100 Aphearance Must nol be
irusimnu in alcohol. times limpaired after tost,
Polarizar atraslon realstence [Cover tip of a bar (1 cm {200
dig.) with four layers of  WWmas

9 FFIGK!QI drap shock

According to H5-Z0202
Height for plane drop:50 ¢m
Height for corer line drog:3d om

Bolh ‘Genezral Agpearance
Standand' and ‘Display
Appoarance Standard’ in the

10 |Package vibration resistance

10 - 85 Hz. 1 cycle with 1 min. 1.3
a
20 min ach in X ¥, Z diection.

product specitication must be
maet,

11 (Shack resislence

Apply a hatf-3ine 80 G shock of &

Y diredtion. Do not apply Snock
directly to panel.

ms duration 10 panel blgck in X and|

Tansignal sirength of
backlight wires

12

Wiras should withsiand application
af 400 g vanglan of durstion a0 sec,
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1.

Handling Instructions

4] t:al:n ;;ru;auuons against statlc efectricity when handiing the gans! block (Ex.: Using the oarth band and
a lantze

(2) The front side of the polarizer is covered by a protective sheat befors shipping. Remove tho shast
immodiatsly before instaliing e product. ‘
Take procautions agalnst static electdcily, Such &5 (1) QescHDAS aDAVE, when removing the palanizer.
(3) Tha polarizar surtace scratches very eanily. Do not 1ouch i with your bare hands or othar oblects. Wipe k

us;l:u tha cotton bar with littie sthyl slcohol ar (PA, when hardly dittied. Take off dust on ity surface ubing
a blower.

(4) Handie the panel block wilh holding its shield plate. Do nol hold sithaer the BL harneas or the LCD screen,
Because, If the BL harneas is pulled, BL would happen not (¢ briahten, and If the LCD screan is pushad,
aamething vislbly unuzual would accur.

Do not pend or twist the panel block,

{%) Note of an enviranmarm of uss;

It is 8 cause of failure of LCD 1o taave It badewlng and drive it in @ damp heat, [n that case. drive K after
keaptng In 3 room temperdture at loast 30 minutes.

{5) Note of 3 kaeping;

Kasp the LCD at a cool and dark ventilated place, avoiding high humidity, high temperaiure and direct
suf shine.

(T) Note of a fixed piciure pallem;

Ou nut diaplay a fixed picture pattem on LCD, when Aning a aging 105t elc.. And aveid to display a fixed
piciure pattern for long {ime. The phenomenon of image persisience wauld happen possibly under LG

characleristics.

(5) Now of & disposal;
In the casa of the disposal of this LCD, it 18 betler 1o charge & special iradar wiih it far the eca-acilvily.
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34.05

Pins of /F connector

(r

Pins of CFL connactar

No Nama ["No. Name
1 V@D i COLO(WIRe)
2 GND 2 NC
3 vEEY 3 NG
4 Do 4 HOT(Rad)
3 o1

.8 D2
1 Dy

] 04
) [o1] 14 GND =
10 GNR 17 FIiN
11 SR 18 X8
12 » &G 19 Ys
13 - 0 VR
14 HSYNG a1 YEE
135 VSYNC FF] IXGET
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