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1. FEATURES :
ITEM STANDARD VALUE UNIT
Display Type 128 *64 dots -
LCD Type STNYELLOW-GREEN, Transmissive,Positive -
LCD Duty 1/64 -
Viewing Direction 6:00
Backlight Type YELLOW-GREEN EDGE LED -
Interface 8-bit 8080 MPU -
Driver IC SSD1815BZ -
LCD Bias 1/9 -
Module Dimension 77.8(W) X 97.0(H) X2.95(T) mm
Effective Display Area 65.24(W) X35.79(H) mm
Dot Size 0.47(W) X 0.51(H) mm
Dot Pitch 0.51W) X 0.56 (H) mm
2. BLOCK DIAGRAM &APPLICATION CIRCUIT :
0c22uF
e u
AD C63 VL
WR C32 VL |
= 3 128x64 DOTS LS
- 00-D7 0 |
g AVAS Séﬁﬁf**?{gﬁ VL% N VSS
VDD |
SSDIBLS VDUE /
NC
BACKLIGHT VF VDD
IRS
BLyay 8 Bk
luF TuF v
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3. OUTLINE DIMENSIONS
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8.0RIVE IC: S5D168158Z

10.BACKLIGHT TYPE: YELLOW-GREEN EDGE LED
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4. ABSOLUTE MAXIMUM RATING

STANDARD VALUE
ITEM SYMBOL |CONDITION UNIT
MIN TYP MAX
POWER SUPPLY FOR LOGIC VDD Ta=25C -0.3 — 4.0 \Y
POWER SUPPLY FOR LCD VEE 0 12
INPUT VOLTAGE VIN Ta=25C VSS-0.3 — VDD+0.3 v
Module OPERATION TEMPERATURE TOPR -20 — +60 (¢
Module STORAGE TEMPERATURE TSTG -30 — +70 (¢
Storage Humidity Hp Ta<40°C - 90 %RH
5. ELECTRICAL CHARACTERISTICS
ITEM SYMBOL CONDITION MIN TYP MAX UNIT
Supply Voltage (logic) VDD-VSS - 2.9 3.0 3.1 \Y
Supply Woltage (LCD) VDD-VO0 Ta=+25C 8.8 9.0 9.2 Y,
_ V-IH “H” level 0.8vDD - VDD \Y
Input signal voltage
V-IL “L” level 0 - 0.2VvDD \YJ
) V-OH “H” level 0.9vDD - VDD Vv
Output signal voltage
VOL “L” level 0 - 0.1vDD \%
Supply Current (logic) IDD VDD=3.V - 0.1 0.15 mA
Backlight Voltage V-BL - 2.9 3.0 3.1 V
Backlight Current I-BL - - 80 mA
-3- MAR ,13 ,2006
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6. OPTICAL CHARACTERISTICS

Item Symbol Condition Min | Typ | Max [ Unit Remarks Note
Response Tr - 110 220 ms - 1
Time Tf - 260 520 ms - 1
Contrast Ratio Cr - - 3 - - - 2
View - - 30 deg @=90 3
iewin
g 0 cr= 2 ; = | 30 | deg @ =270 3
Angle
15 - 105 deg ?=0 3
Range
- - - deg @ =180 3

Note 1. Definition of response time

-] Be——— " ___ :_IZ____

1 r---1 - __ = :F - = :F_______ I I

non-sel ected bt

selected et

non-selected

1007 gp7,

Note 2. Definition of Contrast Ratio ‘Cr’

Brightness pf non-selected segnent( B2

Cr=

Bright¥ness af selected segment!{BL)

Brightress

Oriving Voltage

Trl Tr:Rise tine

I Brightness curve for ron-selected segnent

Brighkness curve for selected segment

Note 3. Definition of Viewing Angle Range ‘q

107

ﬂ‘

Tf| TH:Fall time

Narmol (8=0")> /Viewlng Angle Range B

§ ( g-007>
(g=1807) Y (3:00)
(12:00>

Ui
A'

;q,,ll,
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7.TIMING CHARACTERISTICS

8080-Series MPU Parallel Interface Timing Characteristics (Vpp - Veg = 2.4 10 3.5V, T, =-30 t0 85°C)

Symbol Parameter Min Typ Max Unit
teyele Clock Cycle Time 300 - - ns
tas Address Setup Time 0 - - ns
tany Address Hold Time 0 - - ns
toaw Write Data Setup Time 40 - - ns
torw Write Data Hold Time 15 - - ns
tour Read Data Hold Time 20 - - ns
ton Qutput Disable Time - - 70 ns
taco Access Time - - 140 ns
PWeos Chip Select Low Pulse Width (read) 120 - - ns
Chip Select Low Pulse Width {(write) 60 - - ns
PWeosn Chip Select High Pulse Width {read) 60 - - ns
Chip Select High Pulse Width {write) 60 - - ns
tg Rise Time - - 15 ns
e Fall Time - - 15 ns
— . X
DIC §<
. 7
. La
] NN s
ST NN 2
(C32=1)
e Ic*g,n\cla L
.‘ PI""I"ICEL .. )
|- PV\'CEH o
- X &£ N
RD N A AN
- 3 4 E
I
WR K_b 7,_/ N
E el o -h-tR-ﬂ-
tosw L gl
-
DyD5 ot
{Write data to driver) Valid Data
. rE—
Lace tDH? J
D:]‘DT Vial =E<
7 Valid Dat;
(Read data from driver) alle bata 7
-
Lon
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8.Display Control Instruction

COMMAND TAELE
EE Fatlern WS Command _ Comment
|DC=0, RIW{WRI=0, E[RD=1]
[ St Lower Column Addness St Ime lower niodie of me oolume address meglsker wsing
KOl My 35 0ty bis. The Inibal display Ine megister Is reset o
J300b during PSS
OO0 XX ‘St Higher Column Adidress Eaf e Fiphsr niobie of the colume address register wsing
XXy as 0ty bis. The Inibal display Ine megister s reset o
J300b during PSS
DOH00EaX 42y St Irtemal Regulsor Resisior Ratko misrnal reguialor gain Increases as XaX Xy increasad from 0000
o 111 AL POS, Ko Xgw 1000,
D Xl ‘St Power Confrol Register Mpmll: tums o e cutpul op-amp DUt (RO
Xpml: tums on T cutpul op-amp buffer
X gmil: tums of S Imlemal reguiakor {FOR]
Xg=1: tums on e Imemal reguishor
MopmDl: tums o the Inl=mal volape boosisr (FOR)
Mpmi: tums on e Imemal volage boosier
D a2 2 ‘Safl Display Start Line S clzplay RAM display start Ine megister from (3-63 using
K Mg K
Display start ine reglster |5 reses fo OO0COD during FOR.
10000001 ‘Saf Confrast Corlrol Reglsler S Conimst k2vel from B2 conrast skeps. Condras! Incneases (Vs
T M decreages) as Mk Ka¥a0 00 5 Inoreased
M Mo M = 100000 (FOR
10-90000%;: St Segment Re-map Ximil: column sddress 00N Is manned i SEG (FOR)
Mp=1: columin address B3N Is mappss o SEGO
Refer bo Figure S for sxsmoie.
10900015 Safl LCD Elas Xgm: 1/3 Dias FOR]
X1 1T blaz
For s=fing bixs rabo fo 10, 45, 155 or 1/5, sex Exizndsd Com-
mriand Tamke.
10900105 ‘St Entire Cisplay OntofT Xp=0: noenal clsoiay (FORD
Higm1: mniin= dlsplay on
ﬁ“:ﬁ: Tt WO MAVEVESE LISpiy Kpml: Nl clsn a2y (PO
K1 reverse Clsplay
00111 S CUspiay G Wm0 UME o LG parel (PO
Hgml: tums on LCD pares;
IOy 22 Lt Fage Address Eat GODRAM Pape Acdress {0-2) using XX Xs
100Ky """ St COM Culput Soan Cirechion Xymll: nomnial mode (FOR)
Xy=1: rEmapped mode, CORMD o COMN-T] beoomes TOM[M-1]
b COMED wihen Mulplex raiio s equal b B, See Figure &
25 an svampie for M equal ko 4.
144900000 St Rend-Modif-iWe Mode Read-modHy-wrie mode Wil be ertered In which e column
sddress wil not be Incremented during display dala reac. AL POR
Read-modHy-wrie mode 15 urnsd OFF.
11400010 Sofbware Resef nibalze e Im=mal shalus repisier
11401140 ‘St Epal of Reas-Mosify-ivribe Mode Exft Resd-modPy-wrike mode. Column sddress before enterng the
misde will b reshoned. AL FOR, Resd-modiy-arile mods s OFF.
'I:':I“:I-k:c et Inclcatcr G M= 3 Indlcaor :-“-:F'ﬁﬁ nio nesd of sacond command byte)
M= 11 Indlcator on (sacond command byte regquires)
R £ 7 ndicaor Clsplay Mode, X ¥y = O Indlcabor o
This secord byis command |5 requinsd | X (% = 01: Indicabor on and binking at -1 s=cond Inerval
OMLY when “Ext Indicabor On® com- | X6, = 100 Indicater on and binking at -4/2 second Intareal
mrianed |5 sent Xy = 11: Indlzabor on constanty
11900011 MOF Command for Mo Cperafon
410000 Test kicde Raset Resarded for I Resting. Do NOT wme.
L) A ‘St Test Mode Reseread for IS besting. Do NOT wme.
sEmmmmmE St Fower Save hods Elanchy or esp mods will be antared with compound comimands

MAR ,13 ,2006
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B5 Fasdarn Fead Command — Commsnt
|DViCadl, RANTINA =1, E{RDO=3]
[ Dl D020 g Bt Fegister s Dy=C: Indicales ar INl=mal cperatcn 15 competed,
Cwaia Read Back from fhe Dy=f:Indicales ar Intemal operation Iz In rogress
driver) Dg=C: Indicabes revarse S2Qment mapping with column addness

Dig=1: Indicales ronmisl s2gment mapping with column address

Dig=: Indicabes e claplay Is 0N

D= Indicabes fre clzplay Is OFF

Dy=C:InRialization Iz rot In progress

Dy~ Infalization Is In progress after RES or sofleane reset

D000 = 1010, these 4-bi s teed o 10490 which could De wsed
fo Idenisy a3 Solomon Sysiech Device.

EXTEMDED COMMAND TAELE

B2 Fafiarn Sommard Comimant

3001000 Wl it Ky Gt MUBplEY Rabis | Tc szlect mUREIEs ragn N e 2t 65 [Inciug=d icon Lirel
DO X g oy o= X Kaak s+ 2, 2. B o= 1111118 = 2 = 55 (PORA)
10404001 Ey¥e: St Slas Gaso Hoig m OO A/, 406

XX X Ny m 01 106, 11

By = A0 158, 47 (FOR)
Eqfg= 11 Frohinkes

Wy Bmt TS Valus Koyl m DO0: OLCASC (TS, FOR
By m D0 010D (TSR]
Wy m 100 S01E%IT (TOL)
Haay = 111 “025%IT (TCT)
M4y m OO0, 094, 101, 110: Reseraed

EpaX: Moclly Dec. Freg. Increase ine value of XpXgha Wil increass the cscllalor frequency
and vice versa, This comenand |5 not recommended 1o be used.
HgXae = D1 1{POR]

0001, Xz Bel 14 Blas Foata Xz = 0 ume Momal BefEng (FOR)

Fgm 17 faeedl 2% 14 Blas
11040010 ¥g¥a: Bt Tolyl Frame Frases The 3ntOIT of the Siafic icon s gheen by 3 phasesi ohase overiag-
OXeX=00010 ping of the M and METAT signaks. This command sel kow many

phazas of dyvidng the MBS TAT signals for each frame.

The more e phases, the s the overlapoing and s e lower
the =M=cve driving vokage.

Fals = 00 3 phases

%aXs = 01: 5 phases

Ha¥s = 100 T phases (FOR)

Ha¥s = 11: 18 phases

31090011 PR g Rakat Ry GEt DIspiay CTaet | | AIET PO, Mt ket 1 = O
Li{h o o or muy ratis Fas been | After seSing muy raso sz than 54, dats will be displayed At Certer
sl =55 fham 54 only) of matie. S=e Tabl= 1.

T muzve display towanss Row Doy L, KeX KX Ny m L
T rmove display away from Row 0 by L, Xk KM Xy = 54-L
Hote: max. vakee of L = (54 - display mukl2

Mole: Patems ather than hat given In Command Takle and Extended Command Tabie are proqilbited ta enter o tie i
a6 @ command. Sihansise, unexpeched resull wil ooours.

o7 MAR ,13 ,2006
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9.INTERFACE PIN CONNECTIONS

PIN |SYMBOL| I/O FUNCTION

1 /CS1 - |This pin is the chip select input. The chip is enabled for mcp communication only when /CS1 is
pulled low.

2 /IRES - |This pin is reset signal input.Initialization of the chip is started once this pin is pulled low.

3 A0 | [When the pin is pulled high,the data at D7~D0 is treated as display data.\When the pin is pulled
Low, the data at D7~DO0 will be tranferred to the command register.

4 WR | |Data write operation is initiate when this pin is pulled low when the chip is selected.

5 RD |/O |Data read operation is initiate when this pin is pulled low when the chip is selected.

6~13|D0~D7 I/O (8-bit bi-directional data bus

14 |vVDD I Power supply pin.

15 [VSS I Ground.

16 [VOUT I This is the most negative voltage supply pin of the chip.

17 |C3N | [When internal DC-DC voltage converter is used, external capacitor(s) is/are connected between

et —{These pins Detisplase refr to BLOCK DIAGRAM &APPLICATION CIRCUIT

20 |[C2N I

21 |C2P I

22 |VL2 | [LCD driving voltates.They can be supplied externally or generated by the internal bias divider.

23 |VL3 I
Details please refer to BLOCK DIAGRAM &APPLICATION CIRCUIT

24 |VL4 I

25 |VL5 I

26 |VL6 This pin is the most negative LCD driving voltage. It can be supplied externally or generated by the
internal regulator.

27 |VF This pin is the input of the built-in voltage regulator.When external resester network is selected to
generate the LCD driving level, VL6,two external resistors,R1and R2,are connected between VDD and
VF ,and VF and VL6,respectively.

28 |[VSS Ground.

29 |IRS When this pin is pulled high the internal resistors will be enalbed,and when it is low,the external
resistors,R1 and R2, should be connected to VDD and VF,and VF and VVL6,respectively

30 |vDD Power supply pin.

-8- MAR ,13 ,2006
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10.RELIABILITY
Content of Reliability Test

Environmental Test

No. | Test Item Content of Test Test Condition Applicable
Standard

1 High temperature | Endurance test applying the high storage 80 C

storage temperature for a long time. 200 hrs
2 Low temperature | Endurance test applying the low storage -30 C

storage temperature for a long time. 200 hrs
3 High temperature | Endurance test applying the electric stress 70 C

operation (Voltage & Current) and the thermal stress to 200 hrs

the element for a long time.

4 Low temperature | Endurance test applying the electric stress -20 C

operation under low temperature for a long time. 200 hrs
5 High temperature | Endurance test applying the high temperature 50 C , 90 RH MIL-202E-103B

| Humidity storage | and high humidity storage for a long time. 96 hrs JIS-C5023
6 High temperature | Endurance test applying the electric stress 50 C , 90 RH MIL-202E-103B
i Humidity (Voltage & Current) and temperature humidity | 96 hrs JIS-C5023

operation stress to the element for a long time.
7 Temperature Endurance test applying the low and high -20°C - 70°C 10 cycles

cycle temperature cycle.

-200C 0 2¢C . TPC
30min. = Smun <~ 30mun
< =
1 cycle

Mechanical Test

MIL-202E-201A
JIS-C5025
JIS-C7022-A-10

8 Vibration test Endurance test applying the vibration during

) . 10-22Hz—>1.5mmp-p
transportation and using.

22-500Hz —>1.5G

Total 0.5hrs

9 Shock test Constructional and mechanical endurance test | 50G half sign wave 1l MIL-202E-213B

applying the shock during transportation. msedc 3 times of each

direction
10 Atmospheric Endurance test applying the atmospheric 115 mbar 40 hrs MIL-202E-105C
pressure test pressure during transportation by air.
Others
11 | Static electricity Endurance test applying the electric stress to VS=800V, RS=1.5 k MIL-883B-3015.1
test the terminal. CS=100 pF
1 time

xxx Supply voltage for logic system = 3V. Supply voltage for LCD system = Operating voltage at 25<.

9- MAR ,13 ,2006
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Failure Judgement Criterion

Criterion Item Test Item No. Failure Judgment Criterion
112|3(4|5|6 78] 9 |11

Basic specification Out of the Basic Specification

Electrical characteristic Out of the DC and AC Characterstic

Mechanical Out of the Mechanical Specification

characterstic Color change : Out of Limit

Apperance Specification
Optical characterstic Out of the Apperance Standard

11. QUALITY GUARANTEE

Acceptable Quality Level

Each lot should satisfy the quality level defined as follows.
- Inspection method : MIL-STD-105E LEVEL Il Normal one time sampling

- AQL
Partition AQL Definition
A: Major 0.4% Functional defective as product
B: Minor 1.5% Satisfy all functions as product but not satisfy cosmetic standard

Definition of ‘LOT’

One lot means the delivery quantity to customer at one time.

Conditions of Cosmetic Inspection

Environmental condition
The inspection should be performed at the 1cm of height from the LCD module under 2 pieces of

40W white fluorescent lamps (Normal temperature 20~25°C and normal humidity 60+15%RH).

Inspection method
The visual check should be performed vertically at more than 30cm distance from the LCD panel.

Driving voltage
The VO value which the most optimal contrast can be obtained near the specified VO in the

specification. (Within +0.5V of typical value at 25C.).

-10- MAR ,13 ,2006
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12. INSPECTION CRITERIA

12.1 Module Cosmetic Criteria

No. | Item Judgement Criterion Partition
1 | Difference in Spec. None allowed Major
2 | Pattern peeling No substrate pattern peeling and floating Major
3 | Soldering defects No soldering missing Major

No soldering bridge Major
No cold soldering Major
4 Resist flaw on Invisible copper foil ("0.5mm or more) on substrate Minor
substrate pattern
5 | Accretion of metallic | No soldering dust No accretion of metallic foreign matters Minor
Foreign matter (Not exceed '0.2mm) Minor
6 | Stain No stain to spoil cosmetic badly Minor
7 | Plate discoloring No plate fading, rusting and discoloring Minor
8 | Solder amount a. Soldering side of PCB Minor
Solder to form a “Filet’ all
around the lead. lc
Solder should not hide the
1. Lead parts lead form perfectly. (too
much) H
b. Components side
(In case of “Through Hole PCB”)
Solder to reach the Components side of PCB.
2. Flat packages Either ‘“Toe’ (A) or ‘Seal’ Minor
(B) of the lead to be covered A j—//C_EC
by ‘Filet’.
Lead form to be assume over solder. A B
3. Chips (32)H =h =(1/2) H Minor
Ve
I
-11- MAR ,13 ,2006
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12.2 Screen Cosmetic Criteria (Non-Operating)

No. | Defect Judgement Criterion Partition
1 | Spots In accordance with Screen Cosmetic Criteria (Operating) No.1. Minor
2 | Lines In accordance with Screen Cosmetic Criteria (Operating) No.2. Minor
3 BUbb_Ies in Size - d mm Acceptable Qty in active area Minor

polarizer d=03 Disregard
03<d=10 3
10<d=15 1
15<d 0
4 | Scratch In accordance with spots and lines operating cosmetic criteria. Minor
When the light reflects on the panel surface, the scratches are not to
be remarkable.
Allowable .
5 density Above defects should be separated more than 30mm each other. Minor
6 | Coloration Not to be noticeable coloration in the viewing area of the LCD Minor
panels. Back-lit type should be judged with back-lit on state only.
7 | Contamination Not to be noticeable. Minor
12.3. Screen Cosmetic Criteria (Operating)
No. | Defect | Judgement Criterion Partition
1 | Spots A) Clear Note : Minor
S1ze : d mm Acceptable Qty in active area
d=01 Disregard
0l=d=02 3
02<=d=03 2
03=<d 0
Including pin holes and defective dots which must be within one pixel
size.
B) Unclear Size :
Size . d mm Acceptable Qty 1n active area
d=<02 Disregard
02<d=05 6
05<=d=07 2
07=<d 0
-12- MAR ,13 ,2006
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2 | Lines A)Clear Minor
L 50 (0)
2.0 (3) See No. 1
002 005 0.1 W
Note : () - Acceptable Qty in active area L
-Length (mm) W - Width (mm)
o - Disregard
B) Unclear
L 100 (0)
” (6)
20 See No. 1
0.0 03 0.5 W
‘Clear’ = The shade and size are not changed by VO.
‘Unclear’ = The shade and size are changed by VO.
12.4. Screen Cosmetic Criteria (Operating) (Continued)
No. | Defect Judgement Criterion Partition
3 | Rubbing line Not to be noticeable.
4 | Allowable density | Above defects should be separated more than 10mm each other. Minor
5 | Rainbow Not to be noticeable. Minor
6 | Dot size To be 95% ~ 105% of the dot size (Typ.) in drawing. Partial Minor
defects of each dot (ex. pin-hole) should be treated as ‘Spot’. (see
Screen Cosmetic Criteria (Operating) No.1)
7 | Uneven Uneven brightness must be BMAX / BMIN < 2 Minor
brightness (only - BMAX : Max. value by measure in 5 points
back-lit type - BMIN : Min. value by measure in 5 points
module) Divide active area into 4 vertically and horizontally. Measure
5 points shown in the following figure.
O O
O
O O
O : Measuring points
-13- MAR ,13,2006
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Note :
(1) Size : d = (long length + short length) / 2
(2) The limit samples for each item have priority.

(3) Complexed defects are defined item by item, but if the number of defects are defined in above
table, the total number should not exceed 10.

(4) In case of “‘concentration’, even the spots or the lines of “disregarded’ size should not allowed.
Following three situations should be treated as ‘concentration’.

- 7 or over defects in circle of '5mm.

- 10 or over defects in circle of '10mm.

- 20 or over defects in circle of '20mm.

13. PRECAUTIONS FOR USING LCD MODULES

Handing Precautions
(1) The display panel is made of glass. Do not subject it to a mechanical shock by dropping it or impact.

(2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any in
your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.

(3) Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.

(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.

(5) If the display surface becomes contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If it is heavily contaminated, moisten cloth with one of the following solvents :

- Isopropyl alcohol

- Ethyl alcohol

(6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not use the
following.

- Water

- Ketone

- Aromatic solvents

(7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by
water droplets, moisture condensation or a current flow in a high-humidity environment.

(8) Install the LCD Module by using the mounting holes. When mounting the LCD module make sure it is
free of twisting, warping and distortion. In particular, do not forcibly pull or bend the 10 cable or the backlight
cable.

(9) Do not attempt to disassemble or process the LCD module.

(10) NC terminal should be open. Do not connect anything.

-14 - MAR ,13,2006
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(11) If the logic circuit power is off, do not apply the input signals.

(12) To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

- Be sure to ground the body when handling the LCD modules.

- Tools required for assembling, such as soldering irons, must be properly grounded.

- To reduce the amount of static electricity generated, do not conduct assembling and other work under
dry conditions.

- The LCD module is coated with a film to protect the display surface. Exercise care when peeling off this
protective film since static electricity may be generated.

Storage Precautions
When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps. Keep
the modules in bags (avoid high temperature high humidity and low temperatures below 0C1C). Whenever
possible, the LCD modules should be stored in the same conditions in which they were shipped from our
company.

Others

Liquid crystals solidify under low temperature (below the storage temperature range) leading to defective
orientation or the generation of air bubbles (black or white). Air bubbles may also be generated if the module is
subject to a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns, the display
patterns may remain on the screen as ghost images and a slight contrast irregularity may also appear. A
normal operating status can be regained by suspending use for some time. It should be noted that this
phenomenon does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from destruction caused by static
electricity etc., exercise care to avoid holding the following sections when handling the modules.

- Exposed area of the printed circuit board.
- Terminal electrode sections.

14. USING LCD MODULES

Liquid Crystal Display Modules
LCD is composed of glass and polarizer. Pay attention to the following items when handling.

(1) Please keep the temperature within specified range for use and storage. Polarization degradation,
bubble generation or polarizer peel-off may occur with high temperature and high humidity.

(2) Do not touch, push or rub the exposed polarizers with anything harder than an HB pencil lead (glass,
tweezers, etc.).

(3) N-hexane is recommended for cleaning the adhesives used to attach front/rear polarizers and
reflectors made of organic substances which will be damaged by chemicals such as acetone, toluene, ethanol
and isopropylalcohol.

(4) When the display surface becomes dusty, wipe gently with absorbent cotton or other soft material like
chamois soaked in petroleum benzin. Do not scrub hard to avoid damaging the display surface.

(5) Wipe off saliva or water drops immediately, contact with water over a long period of time may cause
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deformation or color fading.
(6) Avoid contacting oil and fats.
(7) Condensation on the surface and contact with terminals due to cold will damage, stain or dirty the

polarizers. After products are tested at low temperature they must be warmed up in a container before coming
is contacting with room temp erature air.

(8) Do not put or attach anything on the display area to avoid leaving marks on.

(9) Do not touch the display with bare hands. This will stain the display area and degradate insulation
between terminals (some cosmetics are determinated to the polarizers).

(10) As glass is fragile. It tends to become or chipped during handling especially on the edges. Please avoid
dropping or jarring.

Installing LCD Modules

The hole in the printed circuit board is used to fix LCM as shown in the picture below. Attend to the following
items when installing the LCM.

(1) Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Protective plate

| | g ! Fitting plote

= ] [l
LM

(2) When assembling the LCM into other equipment, the spacer to the bit between the LCM and the
fitting plate should have enough height to avoid causing stress to the module surface, refer to the individual
specifications for measurements. The measurement tolerance should be  0.1mm.

Precaution for Handing LCD Modules
Since LCM has been assembled and adjusted with a high degree of precision, avoid applying excessive

shocks to the module or making any alterations or modifications to it.

(1) Do not alter, modify or change the the shape of the tab on the metal frame.

(2) Do not make extra holes on the printed circuit board, modify its shape or change the positions of
components to be attached.

(3) Do not damage or modify the pattern writing on the printed circuit board.

(4) Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.

(5) Except for soldering the interface, do not make any alterations or modifications with a soldering iron.

(6) Do not drop, bend or twist LCM.

Electro-Static Discharge Control

Since this module uses a CMOS LSI, the same careful attention should be paid to electrostatic discharge as
for an ordinary CMOS IC.
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(1) Make certain that you are grounded when handing LCM.

(2) Before remove LCM from its packing case or incorporating it into a set, be sure the module and your
body have the same electric potential.

(3) When soldering the terminal of LCM, make certain the AC power source for the soldering iron does not
leak.

(4) When using an electric screwdriver to attach LCM, the screwdriver should be of ground potentiality to
minimize as much as possible any transmission of electromagnetic waves produced sparks coming from the
commutator of the motor.

(5) As far as possible make the electric potential of your work clothes and that of the work bench the
ground potential.

(6) To reduce the generation of static electricity be careful that the air in the work is not too dried. A
relative humidity of 50%-60% is recommended.

Precaution for soldering to the LCM
(1) Observe the following when soldering lead wire, connector cable and etc. to the LCM.
- Soldering iron temperature : 2800C  100C.
- Soldering time : 3-4 sec.
- Solder : eutectic solder.

If soldering flux is used, be sure to remove any remaining flux after finishing to soldering operation. (This
does not apply in the case of a non-halogen type of flux.) It is recommended that you protect the LCD surface
with a cover during soldering to prevent any damage dur to flux spatters.

(2) When soldering the electroluminescent panel and PC board, the panel and board should not be
detached more than three times. This maximum number is determined by the temperature and time conditions
mentioned above, though there may be some variance depending on the temperature of the soldering iron.

(3) When remove the electoluminescent panel from the PC board, be sure the solder has completely
melted, the soldered pad on the PC board could be damaged.

Precautions for Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (VO). Adjust VO to show the best
contrast.

(2) Driving the LCD in the voltage above the limit shortens its life.

(3) Response time is greatly delayed at temperature below the operating temperature range. However,
this does not mean the LCD will be out of the order. It will recover when it returns to the specified temperature
range.

(4) If the display area is pushed hard during operation, the display will become abnormal. However, it will
return to normal if it is turned off and then back on.

(5) Condensation on terminals can cause an electrochemical reaction disrupting the terminal circuit.
Therefore, it must be used under the relative condition of 4000C , 50% RH.

(6) When turning the power on, input each signal after the positive/negative voltage becomes stable.
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Storage
When storing LCDs as spares for some years, the following precaution are necessary.
(1) Store them in a sealed polyethylene bag. If properly sealed, there is no need for dessicant.
(2) Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the temperature
between 001C and 3501C.

(3) The polarizer surface should not come in contact with any other objects. (We advise you to store them
in the container in which they were shipped.)
Safety
(1) It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off with
solvents such as acetone and ethanol, which should later be burned.
(2) If any liquid leakes out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and water.

Return LCM under warranty
No warranty can be granted if the precautions stated above have been disregarded. The typical examples
of violations are :
- Broken LCD glass.
- PCB eyelet’'s damaged or modified.
- PCB conductors damaged.
- Circuit modified in any way, including addition of components.
- PCB tampered with by grinding, engraving or painting varnish.
- soldering to or modifying the bezel in any manner.

Module repairs will be invoiced to the customer upon mutual agreement. Modules must be returned with
sufficient description of the failures or defects. Any connectors or cable installed by the customer must be
removed completely without damaging the PCB eyelet’s, conductors and terminals.
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