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. Application

This specification shail be appiied to Dot Matrix LCD MODULE §3242H-FF.

. Composition

Display type : B/W STH display

Dot structure : 320 X240 Dots
Driving method : 1/240 duty

Back Iight : Cold Cathod Fluorescent Tube (CCFT)
surface texture : Non-Glare
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(Notes) - GI241H-FF does not incorporate any controller.
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3. Mzchanical Specifications

3-1 Dimentions and weights

[tem Dimensions Unit
Module size 1T70(4Y % 110(H) x 8(D) max mm
Effective viewing area | 121({) x 91.8(H) nn
Weight Approx. 159 g
(Unit mn)

3-2 Dot Dimensional Drawing

0.33

86.37 (240 dots)

0.03

Jka
¥ w

0.03

115.17 {320 dots!

i

Fig 3-1
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4. Absglute Maximum Ratings

4-1 Electrical absclute maximum ratings

(Vss=0QV)

v [tem J Svmboi ! Min. i Max. {Unit | Remarks |
i Supply voltage for logic circuit Vop—Vss | - 0.3 ¢ 6.0 1 VI

- Supplv voltage for LCO driving Voo—Vee | 0 | £30.0 | V! f
. Input voltage i Vi ; - 0.3 i V0.3 V 1 Note 1 |

Hote 1 : Shatl be applied to FRAME, LOAD. CP, Dy ~ D

4-2 Environmental absolute maximum ratings-

i {tem { Specification Remarks [
rarans famna . PooHax. = 60°C Note 1
i Storage temperature b Hin. - 20C Mo condensation !
et i Hax. +45C Note 1 i
| perating temperature | M. 0C i _No condensation i
: ; Frequency 2 15 ~ 554z X Y. Z dirsctions 5
'Vibration Acceletation : 1.56G : !
1 i .o i
: i __Sweep . 2.5 octave/min. | |
Shock | Acceletation : 50G P X.Y. Z directions y
e | Acting time  : 11 msec. ! f
Note 1. Ta & = 40°C - 955 RH Max.
Ta > «40°C -vvee Absolute humidity must be [ower than the humidity of 95% RH

at +« 40°C

L



5. Electrical Specifications

5-1 Electrical Characteristics
(Vss=0 V)

[tem Symbol Test condition Min Typ Hax Unit | Remarks
Supply voltage for _
fogic circuit Voo—Vss 4.5 5.0 5.5 %
Supply voltage for T _ _
LeD driving Voo— Ve ©28.0 \Y
FRAME frequency f mRanie — 80.0 — Hz
[nput H level | VIH Vop—Vss 0.8V — Voo vV (the)
voltage | L level | VIL =5 0V +10% Vss — 0.2Vop Vv

Ta=25 °C
current I'ss Vop—Vss= 5.0V B 0.4 1.3 A
consumption ] Voo— Vee=24.2V _
¥ Voo>Vss>Vo >Vee

(Note) Shall be applied to FRAME, LOAD, CP, Do ~ D;

5-2 Voltage for adjusting contrast (Vop—Vo )

The contrast of the liquid crystal display depends on viewing angle, ambient temperature,
and operating voltage, etc. Adjust the contrast by varving Vo as necessary.
The following values are recommended.

Ta.-_- 0 °C aemraasennn
TAs25 °C  evvererernrenan
Ta:do_ C i

5-3 Vo adjusting circuit

cwewe 26,5 Viyp 6=0°, ¢=0"
e 282 VEyp frave= TOHZ
weeneee 22,7 Viyp  Add about 0.5 V when frae=150HZ

G3242H-FF

Voo [ +
—_ R1
Vss L
77T e VR —
VO
RZ2

(Refer.) Ry +R:; +VR=10~20kQ
Veoo— Vo =28, 0V~20.QV
Fig 5-1
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& . Interface Specifications

8-1 Terminal Pin Assignment

Pin No. Symbol Function
1 Vo Operating voltage for LCD driving
2 Ve Supply voltage for LCD driving
3 D1
g gf Display data
5 Do
7 iNC Ho conpection
8 Vss GND
g | Voo +5V (Power source)
10 | CP Clock pulse for input of displav data
11 LOAD Latch pulse for cutput of display data ¢ycle and clock
pulse for scanning data shift
.12 FRAM Start signal of each display cycle

Others : 2 lead wires for FL back light (Ve , VG (GND) )

6-2 Relationships of DATA input signal and LCD Screen division

r.or-comg
- " - —
R Y 58883
=1 F
=2
i
1
\ Do — D4,08,D12....... D320
! D, - 03,D07,Dt1....... D319
| D, = D2,D6,010....... D318
: D;—~D1,D509 ....... D317 «
| =S
| =i
| [
1 =
| o
1
i
1
i
[}
1
{
|
]
£ ] -
#a0 [ T 11 [TT1T11 Y
320 dots -

Fig 6-1 LCD screen -
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6-3 Timing Chart
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6-4

Switching Characteristics

‘ Voo—Vss=5VE10%
{tem Symbol [ Condition Hin Typ | Max T Unit
¢ cycle time te |1 gé}ggg 100 | | s
CP pulse width E: o 38 Rg |
LOAD pulse width E¥ o B
L0AD — CP time b 24 -2
CP — LOAD time Lo : =
Bg:Ajﬁsou?.EBTewwo —cp |t 20 s

-_ (D:grihgtlnf by . 10g ~i0y | £ > "

T [0AT = FRAME time T 100 1S
FRARE — L0AD time te 100 S
EEQ:E Etit{gzntime t suer a0 ns
e Mo e t k6w 10 nS
CP rise & fall time E: ;E:: Ig gg
LOAD rise & fall time :E*; :3 gg gg

C3242H-FF
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tE(CP) Rallse
twicH) [ twicLl | Tw(cH]
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co £0.9Vop o.gvgo\ 0.9Vpo 0.9Voo-t
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| tosu 1DHD |
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teut ~
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THDIFR}
ILF ‘ \ tsuU(FR) / , TFL
| 0.9Vpn * [0:8Voo
FRAME 0.1Voo xlio.‘lVDD
TWiLH)
0.9Vpp \O-QVDD 0.9¥pp
LOAD 0.1V oD 0.1Voo, K0.1Voo \
- twiLLs
Fig 6-4
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7. Optical Characteristics (Refer to Note 1~MNote 4)

Ta=25 *C
[tem Symbol Hin Tvp Hax Unit | Condition
furn on time ton - 210 ms 8= 0°, = 0°
Turn of f Lime tog - — 110 ns |
Contrast ratio CR 8 18 — G= 0°, = {°
Visual angle range | &1 2026 =35 deg. o= 0° , CR= 4
’ 62 -6, £35 deg. = 90° , CR= 4

(Note 1) Optical Characteristics measurement system

ra

LCD
FL Back light

Optical detector

Fig 7-1

(Note 2) Definition of response time

100%

Brightness |

— 9 — G3242H-FF



(Note 3) Definition of @ and &

z
Viewing direction

NS
NENAZ NN

X
Best viewing direction

Fig 7-3

(Note 4) Definition of contrast ratio

Selected state

Non-selected state

—»— Brightness {%)

o

_w Operating voltage
for LCD driving

Fig 7-4

Brightness at selected state (Bs )

CR= Brightness at non-selected state (Bns)

- 10 — (3242H-FF



K. Backlight Specifications

8-1 Electrical Characteristics

3-2

8-3

[tem Condition Hin. Tyn. Max. Unit
Lamp current Ta =25 °C 5 5.5 mA rms
Lamp voltage Ta=25°C 260 vV rms
Frequency 40 kHz
Starting discharge _pe «
vol tage Ta= 0°C 900 vV orms

* 1 At the last stage of the tube life, the discharge starting voltage becomes about 1.3
times as much as 530.

Optical Characteristics Tube current = 5md, Ta = 25 °C
[tem Condition Hin. Tyn. Max. Unit
FL invertor
;ﬁ?gaggggge frequency = 40kHz 130 cd rf
Sin Wave
Rise time 80% brightness 3 5 Hinutes
Brightness N ,
uniformity L20% «
= : (Max. or Min. brightness - Ave. brightness) / Ave, brightness
Lifetime =
Ftem Condition Hin. Typ. Unit
Continuous driving | v _ 45« ~ 35°C 10, 000 15,000 hrs.
ON OFF cycle Lamp current = 18| 99, 000 Cycles =
+ ¢ The definition of lifetime is the period until the brightness becomes 1/2.
#« 1 1 cycle = 10sec. ON — 10sec. QOFF
— 11 -~ G3242H-FF



Q. Precautions in use
8-1 Precautions for hand!ing

(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 stained.
[f the surface is dirty, wipe it off {ightly 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, ethanel, and isopropy! alcohal: 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 discoioration.

(4) When the LCD has broken and the liquid crystal has come out, never allow it in vour 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 protect them from
static electricity which your body and clothing collect, connect vour 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 yourself from electric shock hazard.

{2) Neither bend nor twist the module excessively when installing it. Otherwise the device might
break or the circuits fail. .

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

9-3 Storage

(1) &void 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 suntight and fluorescent lamp,etc.
{3) Keep the polfarizer from any external forces.
(4) Store the module, keeping it in the box as it is in delivery or in the same conditions.

— 12 — G3242H-+F



8-4 Qperational precautions

(1) The ICs would break down if the drive voltage exceeds the limit. Make sure of electrical
specifications, particularly the suppiv voltage.

(2) The response of the display is slow when the ambient temperaturc is below the lower.limit
and the display becomes unusual when the ambient temperature is above the upper limit.
In any case, it does not mean failure. 1t operates properly in the normal operating
temperature range.

(3) The contrast of the fiquid crystal display varies with the viewing angie, ambient
temperature, and drive voltage. Adjust the drive voltage for the best con{rast by
instaliing external variable switch.

(4) If vou move the module from a cold storage into the room as during test, moisture would
condense on the module and it might fail.

{5} In order to prevent IC Latch-up and DC voltage on the LCD panel, please power on by the
following Fig. 9-1.

{6) Even when the module has worked normaliy be sure to check if a noise fevel on each signal
is within the specification (L level : less than 0.2Vpp and H level . more than 0.8Vsoa).
If the noise level is beyond that specified fngure there is possibility to occure
operational error statistically.

. Moreover, be sure to measure the noise level with the modufe kept connected.

(7) 4s IC on the module, CHMOS IC has been used and the input terminals do not incorperaie a
pul{-up/putl-down function. So, avcid to keep the input terminals OPEN state during

" power ON condition.

ON
VDD
OFF
ON
lpput a = Min. Om sec.
signal "OFF b=Min. 1 Frame time
a o —g
‘ ON .
[ VEE /
| OFF
- b o
Fig 9-1

|

: (8) Application of {C voltage to a liquid crystal results in debasement of the characteristics.

| Though the original 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 & permanent

| deterioration in the characteristics.

| If a control signal, especially LOAD signal is not applied correctly in a condition where

1 the ligquid crystal driving voltage V= being applied to the liguid crystal, DC voltage

‘ is applied to biquid. crystal.

| It is suggested before use to prevent such apptication of OC voltage by studying "Munual for
use”.

| | — 13 — G32424-FF



1 0. Reliability evaluation Standard of Dot Hatrix LCD

14-1 Scoge

10-2 Reliability test items and criteria

Module

N 19t
YRV

! | B ! . . 1
Test items | Test conditions Time i friteria =1, 2 |
 Operation at 5 £ 2C, M = 302 210 H | Mo noticeable change in ;
5 high temperature | Operation with standard voltage i . operating performance |
' Oooratian at 0 £ 2C, R = 60% f
: fow temperature | Operation with standard voltage o0 f
i i (non-condensing) ; . |
;Leav;ng in 1460 £ 2°C, R = 30% o | R '
 high temperature : ‘
{ B
| Leaving in 20 = 7C, RH < 60% oy .
t{ow temperature ! (non-condensing) ; '
 Leaving in high |+40 £ 20C, 90~95% RH YR .

. i lemperature {non-condensing) P ; : |
M 1 H t
: 20 £ 2C, 30 min. — |
N | : |
i v i |
i + 2 i el i '
| Temperature 25 * 2C, 5 min. 1 cycle S cocle | . !
: 13 ¥ yli i i '
 CYCHng 60 £ 2°C, 30 min. | non-condensing ; |
i | : !
t ¥ : 1
; 25 £ 2°C, 5min. - ! i
: Vibration frequency : 15 ~§5 Hz |15 min. | j
" Vibration Acceleration : 1.5G gach in i ;
P | Sweep @ 2.5 octave/min i X, Y and Z !

X, Yand Z directions. Pdirections :
% Gravity drop onto lauan board of 3cm EOne rimo f
Shack T i thick from neight of T0cm feach in - i
oML i {in packaged condition) LY, Yoand 7 ‘ i
. X, Yand 7 directions. L directions ;
' i Acceleration L 506 é i
Shock [ [ Acting times : 1tmsac f ? t
. X, Yand 7 directions f - _f

T The test measursment shall be made at ambient temperature of 20 = 5°C

and humidity of 65 = 3% RH.
2 The number of samples shall be : o = 5.

_c
i



1 1. OQutgoing inspection standard of Dot Matrix LCD HModule
11-1 Scope

This inspection standard applies to dot matrix LCD Module G3242H-FF.

11-2 Delivery inspection

1) Inspection conditions
The inspection conditions shall be in accordance with the product specifications and
inspection standard. Also as the environmental conditions, the inspection shall be made
at ordinary temperature (20 to 25°C) and ordinary humidity (65 =+ 5% RH) and the
appearance shall be inspected visually at a distance of more than 30cm between product
and eyes and besides from a vertical direction of the display unit under illumination
of one fluorescent lamp of 204. (However, exciuded when there is the provision)
Moreover, the display contrast obtained in the case of lighting shall be optimum.

© 2} Inspection lot

One lot shall comprise the quantity of products delivered at one time.

3) Inspection method

A sampling inspection shall be made according to the following provisions to judge the
acceptahility.

Applicable standard : MIL - STD - 105D
Hormal one - time sampling method
level T
A QL Major defect  1.0%
Hinor defect 2.5%  To be evaluated by overall items.
Major defect . Failure to discharge proper function as product

Minor defect  Depreciation in value as commodity though fulfitling function
available as product.

4) Definition of applicable zone

Zone "A" ; Effective display zons
Zone "B" : Viewing zone (Inside fo bezel window, nol including zone "A™)
fone "C" : Bezel
— 15 — (3242H-FF



11-3 [nspection standards

11-3-1 Visual defects classificaticn

Section of defects

[nspection item

i

AQL

Major defect

« Failure to discharge specified disptay function
{Afl and specified dots)

(Disconnection, short - circuit, etc.)

« Maloperation

1.0%

Rinor defect

Efectrical characteristics

« Current consumption

Appearance

« Qverall size

« Lighting appearance
Pinholes, dot chipping, white spot, black spot, thickness,
thinness, deformation, center lime, uneven display, etc.

- Display appearance (Scope having no effect on function and

characteristics)

Interference fringes, bubbles, flaws, stains, black spots
and foreign matters

« General appearance (Scope having no effect on function and
characteristics)

Flaws, stains, soider, identification marking and assembly

2.5%

(3242H-FF



11-3-2 Visual Inspection standard of display unit

Classifi-
cation

Inspection
1tems

Criteria

Section of dcfects

Lighting
appearance
and opera-
tional
inspection

(1) Display
{2) Dot chipping

and pinholes

(3) Yhite spotI
Black spot T

{(4) White tinel
Black 1ineT

(a} Failure to discharge specified
display function

{b) Lighting by other display
than that specified

$0.2 <d =¢0.4 : ¥ithin 5 pcs.
¢0.2 =d : Not counted as defect
d >0.4 : None

Size d = émm

However, the area of pinhole and
chipping holding in one dot shall
be within 1/2 dot. A special
shape shall be estimated with
{Longer side + Shorter side)/2 =

A defect that size which can be seen
does not vary even though voltage
applied to LCD display element is
changed.

Circuiar spot and foreign matters

7one Allowable q'ty

Siz Zone "A" | Zone "B"

== Tt

(m

Tgnore Tgnore

MAIAHIAT,
i b b

2
4 3 5
9

e
0.
0, 0 1
0.

LI'IJ‘L‘LM
Q.QQ.D.B

<
<
<

) 0

4 special shaps shall be estimated
with {Longer -side + Shorter side)/2
=d.

The number of defects must be within &
pcs.

Linear spot and foreign matter

Zone Allowable q'ty
length \Thick- oy .
(nm) ness {um) lone "A" | Zone "B
— W<0.025 Ignore Egnore
L<1.0 | W<0.1 Ignore [gnore
1.0sL 0.05=W 5 5
=5.0 =0.1
1.0=L 0.1 =W 3 3
=30 =0.2
- IN accordance with
L=1.0 (0.2 =W inspection item(3)

The number of defects must be within 5
nCs.

Major defect

Major defect

Minor defect

Hinor defect

Minor defect

—
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Classifi- Inspectipn

cation i tens Criteria Section of defects

(5) White spot X | A defect that size which can be seen Hinor defect
Black spotT | varies according to change in voltage
applied to LCD display element.

Size d = émn -

- # part seen thickly like a dot :
within 1.5 picture element.

(0.2 <d =¢0.45)
A part of which size is 0.2 =d
is not counted as defect.

« A light-colored part in the vicinity
of thick spot : within 9 picture
elements. (0.6 <d £¢0.9)

A part of which size is 0.6 =d
is not counted as defect.

« A Tight spot not accompanied by a
thick spot must be judged by 9
picture elements or [ess.

(0.6 <d £40.9 )

(6) White |ineIl | A defect that line condition varies Hinor defect
Biack linell | according to change in voltage applied
Lighting to LCD display element.
appearance - Defect mustn’t be conspicuous at the
and opera- display front (& =0° and & = 0° )
tional in the most suitable contrast
inspection vo!tage.
(7) Thickness, less than + 15% of dots width Minor defect

Thinness and
deformationn

of dots
(8) Center line | Less than twice as auch as specified Hinor defect
dot space size
{9} Uneven NO conspicuous unevenness Hinor defect
display -
(10) White spot | In accordance with lighting appearance Hinor defect
Noni- T. Black inspection item (3).
O spot I
lighting .
@gzeggﬁ?gg {11) White line | In agcordance with fighting appearance Hinor defect
ISP I. 8lack inspection item (4).
line T

— 18 - ' G3242H-FF



Classifi- Inspection - S A
cation i tems Criteria Section of defects
{12) Bubbles 7one Allowable g'ty Minor defect
{Originate |Size . g
to & d (nm) Zone "A Zone "B
potarizer) d= 0.3] Ignore ignore
0.3< d= 0.5 2 3
0.5< d= 1.0 1 ?
1.0< d< 1.5 0 1
A special shape shall be estimated
with {Longer side + Shorter side)/?
=d.
The number of defects must be within 5
pes.
{13) Flaws and - No effect having on characteristics Minor defect
stains and no considerable depreciation in
value as commodity.
« & clear-cut flaw which is seen
conspicuously from any direction
when checked visually must be in
accordance with white lineT and
Non- black lineI.
lighting - A flaw shall be accepted which is
appearance . too thin and light to be identified
ipspaction unless otherwise observed from other
directions than a vertical one
(@ =0"and ¢ =0° ) when
checked visually.
(14) Interference No conspicuous fringe Ninor defect
fringes
(15) Tota! numben A total number of allowable defects Minor defect
of defects | must be within 5 pieces
(168) Separation |Adjoining defects must be separate Hinor defect.
between more than 2cm from each other.
defects .
(17) Assembly {a) Proper assembly of tiquid crystal Minor defect
display element holder
(b) Proper assembty of each component Minor defect
part -—
(18) Overall sizel Within specified limit Hinor defect
Electric (19) Current Within specified limit Minor defect
characte- consumption
ristics
|
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11-4 Lot marking

1) Form

~ CITIZEN
LIQUID CRYSTAL DISPLAY Designation of product (Model)

Model No.

e JOOO0O0 e

MADE IN JAPAN

Hfg. 1ot No.

2} Hfg. lot No.

—

Mark of plant

Hark of week 1-1st week
2-2nd week

Mark of month 01-January
02-FeQruary

10-0ctbber
11-November
12-December

Hark of vear 94-1994
95-1995
96-1996

3) When a special identification is required for the product, the marking shall be
determined through discussion between personne! in charge. :

11-5 HWarranty

1) Each product shalibe warranted for one year after delivery.
2) Shouid any our product prove to be defective by reason of material or workmanship at
our side obviously, it wil! be replaced at no charge to you or delivered again after
eliminating any defecive part by reparing or correcting,

11-6 Others
1) If there is any doubt in the contents of this specification sheet or a new guestion
not incfuding the specified items should come up and further, if a special question

should arise, ‘proper ctions for these guestions shall be taken to solve them through
discussion held between both parties.

— 20 — G3242H-FF



1 2. Manuzl for use

12-1 Protection of DC voltage from being applied to LCD module.

[f 0C voltage is applied to LCO panel, it brings about unfavorable effects, e.g., change to
the worse condition of characteristics of liguid crystal substance, abnormal display in part of

LCD panel and etc.

When LCD module is used in some system, there is possibility of DC voltage being applied to
LCD panel in the time periods of T , T, and T3 shown in Fig.12-1 below and T: shown

in Fig.12-5 later.

T : A time from turning on power to drive circuit in LCD module starts its normal

operation. (See Fig.12-2 on the succeeding page.)

T: : Atime from reset has been applied to system to drive circuit in LCD module starts
its normal operation, in case where reset is applied to system and control signal to
LCD module no longer makes its normal operation temporarily. (See Fig.12-3 latter.)

Ts : A time from power has been turned OFF to liquid crystal driving voltage WVez returns

to Vss level. {See Fig.12-4 {ater.)

Ts : A time in which controlier IC is controlling CRT +20msec. (See Fif.12-5 [ater.)

POWER ON SYSTEM RESET POWER OFF
l l
VDD
1 |
RESET SiG. n '
LCD MODULE
CONTROL SIG.
(CP. LOAD, FRAME, )
Tl 20ms Tz 20ms

VEE \

i
=

Fig.12-1
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1. In case of POWER ON
Generally, the standard LCD controlier IC requires initialization and before the
initialization comes to an end, a normal control signal is not given out.
LCD module starts its normal operation about 20msec after a condition has been set up where
the control signals (CP, LOAD, FRAME) are put out nermally.
Therefore, there is possibility of DC voltage being applied to LCD panel in a peried of T,
shown in Fig. 12-2 below.

POWER ON controller setting LCD MODULE STARTS

) complete NORMAL OPERATION
| |
VoD I | l
|
1 1
LCD MODULE ( normal condition
CONTROL SIG.
(CP, LOAD, FRAME, } ' 20ms
|
T, VDD level

VEE /

Vss level

- Fig.12-2
METHODS
ina period of Ty, set the electric potential of Vee at Voo level,

If you use the above no OC voitage applied to LCO panel.
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2.

In case of SYSTEM RESET

In case where LCD controller IC is also reset together when the system has been reset. there
is possibility of the control signal to LCC module being lost temporarily.

(1t depends on the types of contraller.)

obtained before LCD controller is initialized again.
As a result . there is possibility that DG voltage is applied to LCD panel in a period of

T, shown in Fig.12-3 below.

RESET SIG.

LCD MODULE
CONTROL SIG.
-{CP, LOAD, FRAME, )

VEE

HETHODS

In a period of T, , set the electric potential of Vez

SYSTEM RESET

Il

controlier setting
complete
|

LCD MODULE STARTS
NORMAL OPERATION

|

1

(

norral condition

20ms

T,

/J

VoD level

Fig.12-3

If you use the above no OC voltage applied to LCD panel.

at Voo level.

In such a case, no normal control signal can be

G3242H-FF



3. In case of POWER OFF ‘

When Wez return to Vss ievel behind Voo after the main power has been turned OFF
since the drive circuit of LCD modute is stopping its logic operation at the point of time
of power OFF, it might result in DC voltage being applied to LED panel in a period of T3
shown in Fig.12-4. below.

POWER OFF
VDD . ]
P
IDE SE E \
DEAL CA VE \ Vss fevel
P Min. Oms
\ ————————————————————— et
- Ts !
BAD CASE VEE : Vs level
S
Fig.12-4

METHOD

_ It is the best possible way to set Vee to Vss level before the electric potential of
Voo terminal drops to Vss level or simultaneouly with the drop.

If this is impossible, it should be designed so that Ve level can reach Vss level as
quickly as possible after turning the power OFF.

NOTE '
It has already been verified experimentally that the damage of OC voltage applied to LCD
pang| is quite lesser in the case of power OFF than that in the case of power ON.
However, in such a case where DC voltage has been applied when the power is turned OFF,
if the power is turhed ON again in a short time thereafter, a bad effect may be brought about.
It is therefore necessary to take care about it

o4 — 03242H-FF



4. Other case
4 case where controller IC has been used which works to controf both CRT and LCD.

There is an instance that normal control signal is not sent to LCD while the controller [C
is working to control CRT. In such instance, the display of LCD panel goes out of order and
OC voltage might be apptied to LCD panel. It is as shown by T. in Fig.12-5 below that there
is possibility of DC voltage being applied to LCD panel.

That is ;
From : Controller IC starts to control CRT.
T0 : 20msec after the controller IC has begun to output LCD control signal again.

LCD DISPLAY ‘ CRTDISPLAY | LCD DISPLAY

| |

LCD MODULE ,
- LCD CONTROL ~CRT CONTROL LCD CONTROL,

oD faame, Dy __SIGNAL > < SIGNAL > < SIGNAL
‘ 20ms
Ta
VEE ' VoD level
Fig.12-5

Methods
In a period of T , set the electric potential of Ve at Voo level

If you use the above LCO panel no longer gives its dispfay while CRT is in use and no OC
voltage applied to LCD panel.
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12-2 Apptication of DC voltage to LCD module during system development.

A long-time application of OC voitage to LCD panel brings about an abnormal display in part of
LCD panel and change to the worse condition of characteristics of liguid crystal as the case may
be. :

So far, there have been manv examples that if only LCD moduie wherein an abnormal display has
occurred is left as it is for a couple of days without applying voltage, it recovers from |ts
abnormality.

[t is however necessary to take care since LCD module may be damaged so seriously that it can
no longer de recovered depending on the applied voltage value and time.

* It is also requested not to use LCD panel damaged by application of DC voltage for

evaluation of the display quality since change to the worse condition in the display quality
is often found.

It should be noted that DC voltage is left applied to LCD pane! in the following conditions
1. Where (LCD) controfler IC is not working normally in a condition that negative voltage
(Vee) for the figuid crystal drive remains app!ied.
2. Where (LCO) controfler IC is controfling CRT in a condition that negative voltage
(Vez) for the tiquid crystal drive remains appiied.

HETHODS
In order to avoid application of OC voltage over a long time, use either of the foliowing
methods when there is no need to take a look at LCD panel '
1. Keep the Vez terminal of LCD module in OPEM state. (Ve terminal shouldn't be kept
maintained at GND level ; otherwise, it will result in DC SV being applied.)
2, Keep Vez terminal connccted to Voo as shown in Fig. 12-6.

MAIN VDD LCD
BOARD | MODULE
>—~ VEE
VEE $——" :
Fig.12-6
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12-3 Reason and solution way of abnormal operation of LCD module

1. Situation
The whale display flickers heavily, unlike a mere, ordinary flickering.

2. Reason to cause the trouble
- Noise is getting mixed in the control signal of LCD module, especially in LOAD signal and
this noise level is in excess of a specified [imit.

Specified limits ¢ Vi : HAX 0.2 Vo
Vi : HIN 0.8 Voo

For the above reason, IC on the module is operating abnormally.

NOTE) The specified limits of Vic and Vg have been fixed in accordance with the specification
of IC. Generally, since the specification of IC is to be provided with a fair allowance,
IC does not ajways operate abnormally even if the noise level exceeds the specified limit
{Often, there is found an instance that only IC born with littie allowance due to variations
in manufacture operates abnormally.)
However, in case where the level is beyond the specified limit, it is unsafe since there is
possibility of IC getting into an abnormal operation zone owing to change in power supply
voltage, change in noise condition, change in temperature and so on. Therefore, even if
only one LCD module among lots of samples operates abnormaily, it is necessary to check if
the fevel is over the specified limit, and if so, to take a proper action beforehand.

- Noize is generated by following reasons :
A. A cable connected between the control signal generator and LCD module is too long.
B. Noise generated in a device using LCD module is too loud.

3. Checking method of noise
Connect an oscillfoscope between No.8 pin (Vss) and No.11 pin (LOAD) of the connector of
LCD module to measure a peak value of noise.
~ {If GND of the oscilloscope is connected to other point, correct measurement won't be
accomplished.)
{Sometimes, when the.oscilloscope.is.connected; voltage change in Vss becomes smaller
according to the capacity of the oscilioscope and as a result, abnormal operation might no
longer. come about.?)

Max. 0.2 VDD Vss LEVEL-

_ 57 _ G3242H-FF



4. Hay for solution

A. Reduce the cable length as much as possible.

B. Make smaller an impedance between the metal frame of LCD modute and Vss (No.8 pin}
(Connect with a direct conductor. )

C. In case where the noise generated in a device using LCD module is loud, insulate the
metal frame of the device from the metal frame of LCD module. (There are found many
example that a noticeable effect can be gained.)

0. Put a noise cut filter between a power supply for a load requiring large current and the
power supply of LCO module.

E. Shield the cable.
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