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L. Basie Specifications

L1 Insplay Specifications

1)
2)
3

Display Mode: Passive Matrix
Cisplay Color: Monochrome (Light Blue)
Dirive Duty: 1/48 Druty

12 Mechanical Specifications

1)
2)
3)
4)
3)
0)
)

Crutline Dirawing:  According to the annexed outline drawing number
Mumber of Pizels: &4 % 48

Fanel Size: 1846 = 18.10 x 2.10 {mm)
Active Area 1342 5 10,06 (mm)

Fizel Pitch: 0.21 % 0.21 (mm)

Pizel Size: 0.1% = 0.19 (mm)

Weight: 1.3 (2

L3 Active Area & Pixel Construction
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L5

Pin Numher

Pin Drefimtion

Symbhol

Function

Bower Supply

Fins

4

3,24

2,23

?

VDD

VIDLIG

Voo

VO

Fower Supply for Core Logic Operation
This 17 a woltage supply pin. It st be conrected fo externa
sOICE,

Fower Supply for Interface Logic Lavel
This 15 awvoltage mupplvpin. It should be match with BCTT
interface voltage lewel.  WIDIomust aberays be equal or
lorwer than VoD

Ground of QEL System

This iz a ground pin. It also acts as a reference for the logic
ping, the OEL drving woltages, and the analog cimwits. It roows
be conre cted o external ground.

Fower Supply for (VEL Panel

This is the most positive vaoltage supply pin of the chip
It rooast be corme cted o extemal source.

Systam Contro

! Fins

21

22

~1 n

IREF

VZOOMH

E51
B2

Currant Reference for Brightness Adjustment
This pin is segmert cwrent reference pinn A resist
should be connected between this pin and V33, Set th
currett at 10ws

Voltage Cutput High Level for COM Signal
This pin is the inpat pin for the voltage outpat high leve
for COM asignals. A capacitor should be connects
hetween this pin and V33,

Communicaing Protocel Salect
These ping are MCU interface selection input. See th
followingz tahle:

Serial

I'C | 5500-pardlel

Z0E0-paralld

B3Il 1 ]
Ba2 N 1

1
1

]
N

Mote: 0™ iz connected to Wee: 17 iz commectad to Vpno.

MELT Intarface FPins

8

10

o5

EES

L

Chip Select
Thiz pinnis the chip select input. The chip iz enabled £
MG commmication only when C5# is pulled low.

Fower Rasat for Controller and Driver
Thiz pin iz resst signal inpwt.  When the pin is low,
intialization of the chipis executed.

Data/Command Contral
This pinis Data/l ommand control pin = When the pin i
piled bigh, the inpgt at DY-D0 iz treated as display data
When the pin is pulled low, the input at DV -D0 will b
transferred to the command register. For detai
relationstip to MCT interface signals, please refer to th
Timing Characterigtics Didgrams.
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L5 Pm Defimtion (Contmued)

Function

LG

Read/Write Selact or Writs
This pin is MCU irterface input. When interfacing to
GEX - series microprocessor, this pin will be used a
Read/White (RAVE selection imput Pull this pin
"High” for read mode and pull 1t to "Low”™ for writ
mode.
When S0XX interface mode 15 selected, this pinwill b
the White (WRE) input.  Data write operation i imtiate
when this pinispuled low and the C3# i3 puled low.
Read/Write Enable or Read

This pin 15 MOU 1irterface inpat. When interfacing to
GEH - series microprocessot, this pin will be used as th
Endble (E) signal. Readfwrite operation is initiated whe
this pit1is pulled ligh and the C5# 15 pulled low.

When comecting to an $0330-microprocessor, this @
teceives the Read (RD#) signal  Data read operation i:
tutiated when this pin is pulled low and C5# 15 pulle
liw.

Host Data Input/Cutput Bus

These pins are 3-bit bi-ditectiond data bus to b
cotected to the microprocessar’s dadabus When sen
mode 17 selected D1 will be the serial data input SDI

arid D will be the serial clock input SCLE.

Pin Number | Symbol
MEUT Intarface Fins (Continuead)
11 WE
12 EI
13--20) L7
Reserved Fins
1,25 MNC

Mo Connection
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L6 Block IMiagram

— e

Active Area 0.66"
64 x 48 Pixels

COM 5
!

COM 32

SEGO5

NC
o R
=5
e YD
a KR

o RS
NC

T $: T

o —4—
T
MOTT Imterface Selection: E51 and BS52

Pins connected to MOTT interface: D00, R WE, IVC, RES, and C5

C1,C2,C3,C4: 47uF
R1 910k0y, R1 = (Voltage at IREF - V$3) / IREF
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2.  Absolite Macinmum Ratings

Mote 1: All the abowe voltages are on the basis of "GNNI = 0V7,
Mote 2. When this module 15 used beyond the above absclute mamimum ratings,
permanent breakage of the module may occur. Alse, for normal operations, it 18
desirable to use this module under the conditions according to Section 3.
“Electrical Characteristics”. If this module is used beyond these conditions,
malfonctionng of the module can occur and the reliability of the module may

deteriorate.

3. Electrical Characteristics

31 DC Characteristics

Characteristics

Conditions

Param eter NSymbh ol Min Max Unat Notes
supply Voltage Voo 0.3 4 v 1,2
supply Voltage for I/C Pins VoD 0.3 | VpptHl5 WV 1,2
Dnver Supply Voltage Vee () 15 Y 1,2
Cperating Temperature Top -30) 7 °C -
Storage Temperature Tem 40 Bl °C -

supply Voltage
supply Voltage for I'C Pins
Dnver Supply Voltage
High Level Input
Low Level Input
High Level Cutput
Low Level Cutput

low= 100, 3.3MHz
L= 1008, 3.3MHz
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" 3.2 AC Characteristics
3.2.1 6800-5eries MPTT Parallel Interface Timing Characten stics:

[}escription

=wstem Cycle Time
Address Setup Time
Address Hold Time
Write Diata Setup Time
Write Data Hold Time
Fead Drata Hold Time

Cutput Disable Time
Access Time

Chip Select Low Fulse Width (Eead)
Chip Select Low pulse width (Write)

Chip Select High Fulse Width (Fead)
Chip Select High Pulse Width (Write)
Fise Time
Fall Time

* VDD~-Voo =244 to 3.5V, TA=25T

2

A
—~f

X

S— s, y
N = N
><i % alid Lxara
N[ BTAM . }L valid Duta T |
nlad Dk ,>< J
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3,22 B080-Zeries MPL Parallel Interface Timing Characteristics

[escription

swstemn Cycle Time

Address Setup Time

Address Hold Time

Write Drata Setup Time

Write Data Hold Time

Fead Data Hold Time

Cutput THsable Time

Access Time

Chip Select Low Pulse Width (Eead)
Chip Select Low pulse width (Write)
Chip Select High Pulse Width (Read)
Chip Select High Fulse Width (Write)
Eise Time

Fall Time

DviH }<
Ten
i
[us-AN /_/-’_
T bl .
ELN! ahd Ll - o w2 -
77 X
WS / i ‘
. _':ur:f
- D3 -
LDN-:!:?EJ data by driver) ><: Walid Dhata X_
pLrel Taex L
(Baad dats flront driver) vabd Dt W
r Tow ol
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3.2.3 Senal Interface Timing Characteristics:

Description

Clock Cyele Time

A ddress Setup Time
Address Hold Time
Chip Select Setup Time
Chip select Hold Time
Write Data setup Time
Write Drata Hold Time
serial Clock High Time
senal Clock Low Time
Fise Time

Fall Time

* VDD-V55 =24 to 3.5V, TA=25

e
f—
Uprons

ST L >< walid [eta

= _\\\

Ve

rri .

{ I I .

AT _< p) >< DG >< 03 >< L+ :>‘< D >< oz >< oL >< il >—
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33 Optics & Electrical Characteristics

Characteristics Symbol Conditions Min | Typ | Max | Unat
BErightness Li: With Polarizer 40 | &0 - |edim®
. 0.12 | 0,16 | 0.20
CLE. (Blue) (@X% Without Polanzer 094 | 028 | 030
Dark Foom Contrast CE - =0} -
View Angle =160 - - |degree

Wote 3: Optical measurement taken at 1748 duty, 190Hz Frame Eate, 0x20} Contrast

Setting,

34 General Electrical Specification

Characteristics Symbol Conditions Min | Typ | Max | Unat

supply Voltage Voo - 26 |28 35|V

Supply ‘-.f;}tage for LG Vopio ] 16|28 v | v

ins

Driver Supply Voltage | Vee - 8.5 9 95 1 V
Crperating Current for | Note 4 - 0.1 | 0.2 | md
Wpp & VDo Pp&bbio Note 5 -0 | 0.2 | mA
Cperating Current for I Note 4 - 15| 22 | m&
Vee “ Note 5 -l 25| 35| ma

sleep Mode Current for | Ippeprio, ] ] ]

Wpp & Vppo SLEEP 10 [ w4
oleep Mo?;cgurrent for Tec. stae ] ] ] 10 | ua

Note 4: Vpp = 2.8V, Ver =9V, Frame Fate = 190Hz, Contrast Setting = Oz21

50% DHsplay Area Tum on.

Wote 5 Vpp = 2.8V, Ve =9V, Frame Eate = 190Hz, Contrast Setting = 0z,

100% Display Area Tum on.
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4. Functional Specification

41 Commands
Fefer to the Technic al Manual for the 3501305

4.2 Power down and Power up Sequence

To protect CEL panel and extend the panel life time, the driver IC power up/down
routine should include a delay period between high woltage and low wvoltage power
sources during turm onfoff. It gives the CEL panel enough time to complete the
action of charge and discharge beforefafter the operation.

4.2.1 Power up Sequence:

Voo Vopoo ol

1. Fowerup Vop & Voo Vou o
2. send Display off command Display on
3. Clear Screen
4. Powerup Voo LI N F
5. Drelay 100ms Voo [
[when oo &TJDDIO 15 Stab]e}
&. Send DHsplay on comm and Volrmd  s———rmrprmeT
4.2.2 Power down Sequence:
1. 5Send DHsplay off command
2. Power down Voo
3. Drelay 100ms o
(when Ve 18 reach O and panel 18 Voo Voo
completely discharges)
4. Power down Vop & Vopo Viglrmd

43 Reset Circuit

When EES# inputis low, the chip is initialized with the following status:

1. Display 1s GFF

132:54 Dhsplay Mode

HNormal segment and display data column and row address mapping (SEGO
mapped to column address 00H and COMO mapped to row address 00EH)
~hift register data clear in serial interface

LHsplay start line 15 set at display EAN address 0

Column address counter 18 set at 0

MNormal scan direction of the COM outputs

Contrast control register 15 set at 80H

Mormal display mode (Equivalent to £4h command?

[V S

o 09 1 LA
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4.4 Actoal Application Example

Command usage and explanati on of an actual example

<Initializati on Setting =
Set Dreactivate Scroll
(0010110713

Set Pre-charge Period
(11011007 with X300
Set Contrast Control Eegister
(10000007 with 33 E
Set Brightness for Color Banks
(100000710 with 303500
set Look Up Table (LUT)
(10010007 with #3003, #4330 3, 30 3 3050 ** 30 30 330
Set Area Color Mode & Low Power Display Mode
(11011000 with O0FZ0HAE)
Q00001071 == 0=05 (Mono & Low Power Save MMode)

Set Segment Fe-map
(10100003

Set COM Cutput Scan DHirection
{1 1003000%

Set COM Pins Hardware Configuration
(11011010 with 00330010
Q0010010 == 0=12 (Alternative Mode)

Set Dsplay Start Line
(013 3R G0

Set Display Cffset
(1101007171 with **3 30300

Set Multiplex Ratio
(101071000 with **3 )

Set Display Clock Divide Ratio f Cscillator Frequency
(11010107 with X IHHE)

set DCDC On/OfF
(101071107 with 10001013
10001010 == 0z84 (CfT)

Set VOOMH Deselect Level
(110110171 with 0FZ 300

set Entire Display Cm (101001030
10100100 == JziA4 (Mormal)

set Norm alflnverse Display (101001130
107100110 == 0z AS (Morm al)

Set Display Co/CEE (101011130
107101111 == 0=z AF (Turns Cm)

Date : Oct. 02, 2007 TECHNICAL SPECIFICATION
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=[hsplay Boundary Setting=
oet Memory Addressing Mode
(00100000 with *¥*+++47030)

<Page Addressing Mode Setting»
Set Page Start Address for Page Addressing Mode (1011033(X)
10110000 == (=B
wet Lower Column Address for Page Addressing Mode
Q000335030
oet Higher Column Address for Page Addressing Mode
(0001333030

<Horizontal or Vertical A ddressing Mode Setting=
set Column A ddress
(00100007 with 33303003, 30005000
oet Page Address
(0100010 with *=*3300 5 333 5)

If the noise 15 accidentally occurred at the displaying window during the operation,
please reset the display 1o order to recover the display funct on,

Date : Oct. 02, 2007 TECHNICAL SPECIFICATION
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5. Reliabitity

31 Contents of Reliahihty Tests

Item

High Temperature Cperation
Low Temperature Cperation
High Temperature Storage

Low Temperature Storage
High Temperature/Humi dity
Cperation

Thermal Shock

Conditions Criteria
7070, 240 hrs
23000 240 hrs The brightness
. , should be greater
80°C, 240 hrs than 50% of the
-A40°C, 240 hrs initi al brightness.

60°C, 90% RH, 120 hrs |y, operational

40°C = 85°C, 34 cycles |functions work.
6l mins dwell

* No moisture condensation 18 observed during tests.

52 Lifetime

End of lifetime 15 specified as 50% of imtial brightness.
An average operating lLifetime of more than 10,000 hrs at room temperature 18
approached by high temperature operations.

33 Falure Check Standard

After the completion of the descnibed reliability test, the samples were left at room
temperature for 2 hrs prior to conducting the failure test at 2335°C, 55+15% EH.
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6. Quigoing Qualify Control Specifications

6.1 Environment Required

Customer’s test & measurement are required to be conducted under the following

conditions:
Temperature: 23E£5°C
Humidity: 55115 %WEH
Fluorescent Lamp: SO
Distance between the Panel & Lamp: =50 cm
Distance between the Fanel & Eyes of the Inspector: =30 cm

Finger glove (or finger cover) must be worn by the inspector.
Inspection table or jig must be anti-electrostatic.

6.2 Sampling Plan
Lewvel II, Normal Inspection, Single Sampling, MIL-STL-105E

6.3 Criteria & Acceptable Quality Level
Partition Definition
Major Defects in Pattern Check (Display Cm)
Minor . Defects in Cosmetic Check (Display Cff)

6.3.1 Cosmetic Check (Display Cff) in Non-Active Area

Check Ttem Classification Criteria

H=0mm (Along with Edge)
T =1mm (Perpendicular to edge)

Panel Minor
General Chipping

Date : Oct. 02, 2007 TECHNICAL SPECIFICATION
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6.3.1 Cosmetic Check (Display Cff) in Non-Active Area (Continued)

Check Item Classification Criteria
Any crack 18 not all owable.
Panel Crack Minor
Cupper Ezposed Mi Mot All owable by MNaked Eve
(Even Pin or Film) tnet Inspection
Film or Trace Dramage Minor
Terminal Lead Twist Minor IIr
Mot All owable
{J_,_.._——__ h'"'-.‘\ A, Broken Lead
Terminal Lead Broken Minor ! ] :
Terminal Lead Prober
Mtk Arcceptable Ck

Date : Oct. 02, 2007
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6.3.1 Cosmetic Check (Display Off) in Non-Active Area (Continued)

Check Item

Classification

Criteria

Terminal Lead Bent
(Not Twist or Broken)

Glue or Contamination
on Pin
(Couldn’t Be Removed
by Alcohol)

Ink Marking on Back
Side of panel
Exclude on Film)

Acceptable

NG if any bent lead cause lead

shorting,

—

NG for horizontally bent lead more

than 50% of its width.

e

-~

Ignore for Any

Date : Oct. 02, 2007
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6.3.2 Cosmetic Check (Display Cff) in Active Area

Check Item Classification Criteria
Any Dirt & Scratch on

Frotective Film

Acceptable Ignore for Any

scratches, Fiber, Line-Shape W=0.1

Defect W=0l&
(Cn (3lass Display 21de) L=l

L=2
T = 0.1
0.1 =@ = 0.25
0.25 <@
EBubbles, or Dent d =<5
(Cn Polanzer) 0.5=&
Fingerprint, Flow Mark
{(}ngﬁtizgg Display Side Mot Mlowable

*  Protective film should not be tear off when cosmetic check.
** Defintion of W & L & © (Unit: mm): T=(at+h)/2

Dirt, Spot-shape Drefect
(Cm Glass Display =ide)

b: Nitor Axis

a: Ilajor Axis

Date : Oct. 02, 2007 TECHNICAL SPECIFICATION
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©.3.3 Pattern Check (Display On)in Active Area

Pizel Short

Darker Pixel

Wrong Display

To-uniform

Idajor

Major

Major

Major

Check Item Classification Criteria
Mo Display Major
Flicker Major Mot All owable
§ el
Mizsing Line Major

TECHNICAL SPECIFICATION
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7. Package Specifications

TR P

malnmﬁnﬂw

16 Prx T Vpump xhang

oy 430 35 T=liimm U

Brarrsars 2o
. femay B 4 52T
mw e |

u >
<5 %
J
e G Jen
< -
I Labtl

Prenary LASmm s W0 5 HE DL A wrse

ER
T g Techngiogy e
Fat IO

Ll
Tor IO

J w
x

Codon Bz LASHmm = W51 imm 5 HAmm, A8 v
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8. Precautions When Using These OEL Dispiaqy Modiules

8.1 Handling Precantions

1y
2
3)

4)

o)

11)

12)

Since the display panel iz being made of glass, do not apply mechanical
impacts such us dropping fom a high position.

If the display panel is broken by some accident and the inmtermal orgamic
substance leaks out, be careful not to inhale nor lick the orgamic substance.

If pressure is applied to the display surface or its meighborhood of the CEL
display module, the cell structure may be damaged and be careful not to apply
pressure to these sections.

The polarizer covering the surface of the CEL display module is soft and easily
scratched. FPlease be carefiil when handling the CEL display module.

When the surface of the polarizer of the CEL display module has zoil, clean the
surface. Ittakes advantage of by using following adhesion tape.

* Scotch Mending Tape Mo, 810 or an equival ent

MNever try to breathe upon the soiled surface mor wipe the surface using cloth
contaimng solvent such az ethyl alcohol, since the surface of the polarizer will
become cloudsy.

Also, pay attentiom that the follewing liquid and seolvent may speoil the
polanzer:

* YWater

* Eetone

* Aromatic Solvents

When installing the CEL display module, be carefill not to apply twisting stress
or deflection stress to the OEL display module. And, do not over bend the
film with electrode patterm layouts. These stresses will influence the display
performance.  Also, secure sufficient igidity for the outer cases.

Lio not apply stress to the L3]I chips and the surrounding mol ded sections.

Lo not disassemble nor modify the CEL display module.

Lo not apply input signal s while the legic power iz offl

Fay sufficient attention to the working environments when handing CEL
display modules to prevent occurrence of element breakage accidents by static
el ectric ty.

* Be sure to make human body grounding when handling CGEL display
modules.

Ee sure to ground tools to use or assembly such as scldering irons.

To suppress generation of static electricity, avoid carrying out assembly work
vnder dry environments.

Frotective film is being applied to the surface of the display panel of the CEL
display module. Be carefil since static electnicity may be generated when
exfoliating the protective film.

Frotection film 15 being applied to the surface of the display panel and removes
the protection film before assembling it. At this time, if the CEL display
maodule has been stored for a long period of time, residue adhesive material of
the protection film may remain on the surface of the display panel after
removed of the film. Im such case, remove the residue material by the method
introduced in the above Section 5).

If electric current iz applied when the CEL display module 1z being dewed or
when it 15 placed under high humidity enviromments, the electrodes may be

E

E
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3.2

83

34

85

cotroded and be careful to aveid the above.

Storage Precautions

13 When storing OEL display modules, put them in static electricity preventive
bags avoiding exposure to direct sun light nor to lights of flucrezcent lamps, eto.
and, also, avoilding high temperature and high humidity environments or low
temperature (less than 0°C) environments.  (We recommend you to store these
modules 1o the packaged state when they were shipped

Atthat time, be careful not to let water drops adhere to the packages or bags nor
let dewing cccur with them.

2y Ifelectric current is applied when water drops are adhering to the surface ofthe
Z2EL display module, when the CEL dizplay meodule iz being dewed or when it
ig placed under high humidity enviromments, the electrodes may be corroded
and be carefill about the ahowve,

Designing Precautions

13 The absolute maximum ratings are the ratings which cannot be exceeded for
2EL display module, and if these values are exceeded, panel damage may be
happen.

2y  To prevent cccurrence of malfunct oning by noise, pay attention to satisfy the
WIL and VIH specificati ons and, at the same time, to make the signal line cable
as short as pozsible,

3y We recommend vou to install excess current preventive unit (fiises, etc.) to the
power circuit (VD). (Becommend value: 0.54)

4} Pay sufficient attention to avoid occurrence of mutual noise interference with
the meighboring dewices.

5y As for EMI, take necessary measures on the equipment side basically.

©) When fastening the CEL display module, fasten the extermal plastic housing
section.

Ty If power supply to the OEL display module 15 forcibly shut dewn by such errors
as taking out the man battery while the CEL display pamel i5 in operation, we
cannot guarantee the gquality of this CEL display module.

2} The electric potential to be connected to the rear face of the IT chip sheuld be
as follows: 55101305
* Connection (contact) to any other potential than the above may lead to

rupture of the IC.

Precauntions when disposing of the OEL display modules

13 Eequest the gqualified companies to handle industrial wastes when disposing of
the CEL display meodules. Cr, when burning them, be sure to observe the
envirenmental and hygienic laws and regulati ons,

Other Precantions

13 When an GEL display module is operated for a long of ime with fized pattern
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may remain as an after image or slight contrast deviation may occur.

IMonetheless, 1f the operation 15 interrupted and left unused for a while, normal

state can be restored.  Also, there will be no problem in the reliability of the

modul e,

To protect CEL display meodules from performance drops by static electncity

rapture, etc., do not touch the following sections whenever possible while

handling the CEL display modules.

* Fins and electrodes

* Pattern layouts such as the COF

With this OEL dizplay module, the OEL dnver 15 being exposed. Generally

speaking, semiconductor elements change their characteristics when light is

radiated according to the principle of the solar battery.  Consequently, if this

CEL dnver 15 exposed to light, mal funct oning may occur.

* Design the product and installation method so that the OEL dnver may be
shielded from light 1n actual usage.

* Design the product and installation method so that the OEL dnver may be
shielded from light dunng the inspecton processes.

Although this CEL display module stores the operation state data by the

commands and the indication data, when ezcessive external notse, etc. enters

into the module, the internal status may be changed. It therefore is necessary

to take appropriate measures to suppress notse generation o to protect from

influences of nodse on the system design.

We recommend vou to construct its software to make penodical refreshment of

the operation statuses (re-setting of the commands and re-transference of the

display data)to cope with catastrophic notse.
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