CITIZEN

——— OEM DIVISION —

Liquid Crystal Displays

K6481L-FF

features:

4.7 inch diagonal screen
Full “VGA" 640 x 480 resolution
Colour STN passive matrix

CCFT Backlight
Dual Scan: 1/,4¢ duty multiplex

A full VGA screen in a quarter-VGA footprint

CITIZEN SYSTEMS & PERIPHERALS EUROPE LIMITED
OEM SALES DIVISION, CITIZEN HOUSE, 11 WATERSIDE DRIVE,
LANGLEY BUSINESS PARK, LANGLEY, BERKSHIRE. SL3 6EZ. UK
TEL: +44 1753 584111 FAX: +44 1753 582442




. Application

This specification shall be applied to Dot HMatrix LCD MODULE X6481L-FF

. Composition

Display type

Dot structure : 640 X

Driving method

Back light

Block Diagram

: Calor STH display

2 (RGB) X 480 Dot’s Graphic dnspla"

: 1/240 duty Multiplex drive

: Cold Cathod Fluorescent Tube (CCFT)
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(Notes)

Surface texture : Hon-Glare
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3. Mechanical Specifications

3-1

3-3

Dimentions and weights

[tem Dimensions Unit
Hodule size 140(H) X 98(H) X 7(D) max. wm
Effective viewing area | 98(KH) X 74(H) om
Keight Approx. 116 g
3-2 Dot Dimensional Drawing
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Fig 3-1
[nput connector
Hanufacturer HOLEX
Parts NO. 52437-30




3-4 [Input FPC, FFC specification
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3-5 Backlight connector

Marufacturer JST

Parts NO. BHR-03VS-1

Compatiblc PCB connector

Fig 3-2

SH02(8.0)B-BHS

—

I 7.0 min.
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4 . Absolute Haximum Ratings

4-1 Electrical absolute maximum ratings
' (Vss=0V)
[tem Symbol Hin. Hax. Unit | Remarks
Supply voltage for logic circuit 1 Voo—Vss - 0.3 + 6.0 \
Supply voltage for logic circuit 2 Vp3—Vss - 0.3 +6.0 \
Supply voltage for LCO driving Vas—Vss 0 +30.0 \Y |
Input voltage Vin -0.3 Vp3+0.3 \ Note 1 !
Note 1 : Shall be applied to FRAME, LOAD, CP, UDo ~UDr , LDo ~LD7 .
4-2 Environmental absolute maximum ratings
[tem Specification Remarks i
Hax. + 60°C Note 1
Storage temperature - Hin. - 20C Mo condensation
: Max. + 45°C Note 1 . ' |
Operating temperature Hin. 0°C No condensation -
Frequency : 15 ~ 55Hz XY, I directions .~ |
Vibration Acceletation : 1.5G .
Sweep . 2.5 octave/min. . v ;
Shock Acceletation : 50G X,Y.l directions . {
Acting time : 11 msec. = |
Mote 1 : Ta = + 40°C -+~ 85% RH Hax. ) : :
Ta > + 40°C -+ aAbsolute humidity must be lower than the humidity of 85% RH
at + 40°C




5. Flectrical Specifications

-1 Electrical Characteristics

__ _ {Vss=0V)
[tem Symbol Test condition Hin. Typ. Hax. Unit | Ramarks
Supply voltage for _ i
logic circuit 1 Vop—Vss 4.75 5.0 5.25 \" !
Supply voltage for _ i
logic circuit 2 Vp3—Vss 3.0 Voo | Vpo+0.5 AV i
Supply voltage for _ i
LCD driving Vaa—Vss 15.0 27.0 \V4 5
FRAHE frequency f rRave — 120 — Hz ¢
Input H level | VIH Voo—Vss 0.7V o3 — Vb3 Y (Note)
voltage [ Tevel | VIL =5.0V + 5% 0 — [ 0.3V | V i €
I.oo Ta=25 °C - 63.6 | 127.4 nA E
’ Veo—Vss= 5.0V :
e tion los | Vos—Vss=3.0v| — | 03| 16 |m |
Vieaa—Vss=23. 8V !
Iaa T mame =120HZ — 3.5 6.1 maA [
¥ Veam>Vo>Vss
, LDo ~LD7 .

(Note) Shall be applied tovFRAHE;‘LOAD. CP, UDo ~UD»

5-2 Supply voltage for LCD driving (Vaa—Vss) |

The contrast of the liquid crystal display depends on viewing angle, ambient temperature,
and operating voltage, etc. Adjust the contrast by.varying Vaa as necessary.

The following values are recommended.

Ta=25 'C seetacsccsccrccr s st et et

Ta=40 C

5-3 Vaa adjusting circuit

K6481L-FF

26.2Vtyp @6=0"°, =0 "
23.8V1typ  ferame=120Hz
22.7V typ
Vaa —
laa
Voo |
loo l
V
o3 lo3 L
Vss I I ;nr.,
Fig §-1

K6481L-FF




6.
6-1

Interface Specifications

Terminal Pin Assignment

Pin No Symbol Function |
1 Vss GND
2 Vo3 3.0 ~Voo+0.5V (Supply voltage [2] for logic circuit) 3«
3 Vaa +V (Variable power supply for LCD drive circuit)
4 Voo +95.0V (Supply voltage [1] for logic circuit) ¢
5 DISP~ OFF GND level : LCD becomes non-visual
Voo fevel : LCD becomes normal operation
6 NC No connection
7 Vss GND
8 U0,
9 UDs
10 U0s ,
1 UDs Display data of upper screen (Fig 6-1)
12 .| ..UD3 T
13 U0 -
14 UDs :
15 Ubo -
16 Vss - GND
17 L0y
18 D5 ;
19 LDs
g? tg; Display data of lower screen (Fig 6-1)
22 LD;
23 LD,
24 LDo
25 V'ss GND i
26 FRAHE Scanning data (Start signal of each display cycle) |
97 LOAD Clock pulse for scanning da;a shift
Latch pulse for output of display data
28 Vss GND
29 cp Clock pulse for input of display data
30 Vss GND

Others : 2 lead wires for FL back figh (VeL, VG(GND))
% Supply voltage (1] for logic circuit

--- Supply voltage for operating logic circuit in LCD module.

X Supply voltage [2] for logic circuit

--- Supply voltage for operating IC of interface.
Supply the voltage in accordance with logic level of input signal.




6-2 Relationships of DATA input signal and LCO Screen division
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Fig 6-1 LCD screen
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6-3 Timing Chart
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6-4 Switching Characteristics

Vos—Vss=5V+5%

[ten Symbol Hin. Typ. Hax. Unit

tcp clockeycle time 80 nS

. tW o 30 nS

CP pulse width t¥ @ 30 ns

B tW 100 nS

LOAD pulse width W LT P

LOAD — CP time tic 300 nS

CP — LOAD time teL 100 nS
DATA set up time

UD; ~UDo . LDy ~LDo — CP | £ 20 nS

DATA hold time

CP — UD; ~UDo , LD, ~LDy | EOH 40 nS

LOAD — FRAHE time tiF 150 nS

FRAME — LOAD time trL 150 nsS
FRAME set up time

FRAME — LOAD t suer) 350 nS

FRAME hold time

LOAD — FRAME t HowR) 150 ns

. . tr e ns

CP rise & fall time te @ 30 S

. oL tr © g nS

LOAD rise & fall time t: .30 0

Note) 1. LOAD signal should be inputted at the same interval. : :
2. CP signal should be inputted 20 times or more between LOAD signal.

9
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7 . Optical Characteristics

7-1 Optical Characteristicsv (1) (Refer to Note 1~HNote 4)

Ta=25 °C
[tem Symbol Hin. Typ. Hax. Unit Condition
Turn on time tox - 150 ms 8= 0°, 6= 0°
Turn of f time t o - 100 ms
Contrast ratio CR 30 — 8= 0°, 4= 0°
Visual angle range &i 4026 = 20 deg. 6= 0° , CR= 3
82 -40s86, = 40 deg. =90 , CR= 3

(Note 1) Optical Characteristics measurement system

LCD

FL Back tight

)( Optical detector
-——8 _ -

Fig 7-1

(Note 2) Definition of response time

) I{—KL

Non-selected state

Non-selected state

100% [~ -~ ~-~-~ ===
Brightness
0 If IF
{L [L
7/ 1/t
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(Note 3)

Definition of @ and ¢

Viewing direction

NZIZA AN

NN
AN

(Note 4) Definition of contrast ratio

—> Brightness (%)

Best viewing direction

Fig 7-3

Selected state -

Non-selected state

D e

Bs

“NIan ]

—_—

Operating voltage
for LCD driving

Fig 7-4
cp= Bdrightness at selected state (Bs )
Brightness at non-selected state (Bns)
7-2 Optical Characteristics (2)
CIE (x, y) color chart Ta=25C
[tem | Symbol Hin. Typ. Hax. Test condition -
Red : = g:gg = 6= 0" . = 0°
Green ; = 829 = 9= 0", $=0°
Blue ; = 8}; = 0= 0" . $H=0°
White : - ggg - 6=10 . ¢= 0




8. Backlight Spec

"8-1 Electrical C

ifications

haracteristics

tem Condition Hin. Typ. Hax. Unit
Lamp current Ta =25 °C 5.0 mA rms
Lamp voltage Ta =25 °C 310 V' rms
Frequency 40~60 kHz
Starting discharge P
vol tage Ta 0C 530 Vv rms
8-2 Optical Characteristics
[tem Condition _ Hin. Typ. Hax. Unit
{requency =t49kg;A Sin wave 150 * Cd)’nf
Brightness |-conp CUrrent = -
Frequency = 40kHz, Sin wave 90 ed St
| Lamp current = 3mA !
Rise time | 80% brightness 9 8 Hinutes
Brightness o
uniformity 2096

: Windless condition at room temperature, average value of 5 points below.: "~ -
: (Max. or Min. brightness - Ave. brightness) / Ave. brlghtness - )
Measured at 5 points below with the fittest contrast in the condition whole scroen

white.

0 1/4 12 3/4 1
[ I I | I
1_
3/4— O O
Lco
12— O —1" Screen
14— O O
0_.
_O : Measuring point
Fig 8-1
8-3 Lifetime *
Ta=25 C
[tem Condition Hin. Typ. Unit
Continuous driving | Lamp current = 5mA 10, 000 hrs.
ON OFF cycle Lamp current = 5mA 100, 000 Cycles **
= : The definition of lifetime is the period until the brightness becomes 1/2.
* 1 cycle =30 sec. ON — 30 sec. OFF.

K6481L-FF




Q. Precautions in use
9-1 Precautions for handling

(1) The polarizer is quite susceptible to scratches. Handle it very carefully. Do not handle it
with metallic tweezers nor press nor rub it

(2) Do not contact the display face by nor get it stqined.
If the surface is dirty, wipe it off lightly with a cotton swab or a piece of soft cloth or
chamois which is soaked with petroleum or benzine. Never use organic solvents including
acetone, toluene, ethanol, and isopropyl alcohol: they would damage the surface.

(3) Do not allow saliva or water to remain on the surface for long: it might cause a local
deformation or discoloration.

(4) When the LCD has broken and the liquid crystal has come out, never allow it in your mouth.
If it sticks to the skin or.clothes, wash it off immediately by using a soap.

9-2 Installation

(1) The ICs mounted on the PCB are very susceptible to static electricity.. To Drotect them from
static electricity which.your body. and clothing collect, connect your body- to the ground via
a resistor of some 1M ohms so that the electricity should discharge. Connect the resistor
close to your.body .in-the.grounding line and protect vourself from electric .shock.hazard..
Keep the fact in mind.that static electricity is liable to be generated in a.dry environment.
It is recommended to do the work in the environment where humidity is 60% or more.
Whenever such tool as a soldering iron-is used for assembly, be sure to ground it.

(2) Neither bend nor twist the module excessively when installing it. OtherWIse the device might
break or the circuits fail.
In particular, be careful not to allow pressure to work on the CCFT
Don’t put undue stress on a part where the CCFT and cable have been connected otherwuse
the cold cathode tube fails to come on as the case may be.

(3) Protect the LCD , particularty the surface of polarizer, with a transparent plate (such
acrylic or glass plate) on the cabinet.

9-3 Storage

(1) Avoid high temperature and high humidity. The temperature should be 0-35 “C and humidity be
under 60%.
(2) Store the module in a dark place, out of direct sunlight and fluorescent lamp,etc.

(3) Keep the polarizer from any external forces.
(4) Store the module, keeping it in the box as it is in delivery or in the same conditions.

9-4 Operational precautions

(1) The ICs would break down if the drive voltage exceeds the limit. HMake sure of electrical
specifications, particularly the supply voltage.
Horeover, if the input connector of LCD module is joined/disjoined with the power of LCD
module kept ON, the internal circuit of LCD module might break down. So, be sure to
Jjoin/disjoin the input connector with the power turned OFF

(2) The response of the display is slow when the ambient temperature is below the lower limit,
and the display becomes unusual when the ambient temperature is above the upper limit.
[n any case, it does not mean failure. It operates properly in the normal operating
temperature range.

(3) The contrast of the liquid crystal display varies with the viewing angle, ambient
temperature, and drive voltage. Adjust the drive voltage for the best contrast by
installing external variable switch.

— 14 — K64811-FF




(4) If you move the module from a cold storage into the room as during test, moisture would

condens2 on the module and it might fail.

(5) In order to prevent IC Latch-up and 0C voltage on the LCO panel, please power on by the

(6)

following Fig. 9-1.

ON
Voo .V03 /
OFF

FRAME ON
LOAD / a = Min. Om sec.

P = . .
gATA OF.F b = Min. 1 Frame time

. S " a .

oon _—

Vaa. =~ L / .
DlSPsOFFCOFF ) L . i g

- e et
Fig 9-1

Even when the module has worked normally, be sure to check if a noise level on each signal
is within the specification (L level : less than 0.3Vo3z and H level : morc than 0.7Vps).
If the noise leve! is beyond that specified figure, there is possibility to occure
operational error statistically.

Horeover, be sure to measure the noise level with the module kept connected.

As IC on the module, CHOS IC has been used and the input terminals do not incorporate a
pul l-up/pul I-down function. So, avoid to keep the input terminals OPEN state during

power ON condition.

Application of DC voltage to a liquid crystal results in debasement of the characteristics.
Though the origina! characteristics can be recovered so long as the application time is
short, e.g., up to 1 second maximum, a long-time application would bring a permanent
deterioration in the characteristics.

If a control signal, especially LOAD signal is not applied correctly in a conditlion where
the liquid crystal driving voltage Vaa being applied to the liquid crystal, OC voltage

is applied to liquid crystal.

use”. 4 o
The metal frame is not connceted to GND electrically. After the module has been buill in

your equipment, don't fail to connect the metal frame to GND. Otherwise, the internal IC

is prone to latch up and could break down.
For lighting LCD module in a condition where il is not built in the equipment, be sure to

connect the metal frame to GND and thereafter, turn the power ON.

- 15 — RB481L-:

It is suggested before use to prevent such application of OC voltage by studying “Hunual for
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9-5 0Others

(1) Don't disassemble nor dismantle LCD modufe. As to any LCD module which has ever been
disassembled or dismantled at the user's side, WARRANTY provided by CITIZEN won't be applied.

(2) In such a case where the same display pattern is left ON for a long time, there may be a
slight residual image coming on. This residual image should disappear when any other
display pattern is given or turn the power OFF and left the module as it is for a while.
There is no problem in the reliability. -

(3) When a grey scale is displayed, a poor-looking display, e.g., a crosstalk or fiicker may
come on according to the type of controller outputting a grey scale signal. For displaying
the grey scale, check beforehand if any poor-looking display comes on for every grey scales.

— 16 — K6431L-€°




