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1.5 Pin Definition

Pin Number

Symbol

Type

Function

Power Supply

20

25

24

3,29

2

VI

VDD

VDDIO

VSS

VCC

Power Supply for Operation
This is a voltage supply pin. It must be connected t |
external source & always be equal to or higher than VDD
& VDDIO.

Power Supply for Core Logic Circuit
This is a wvoltage supply pin. It can be supplie
externally (within the range of 2.4~-2.6V) or regulate
internally from VCI. A capacitor should be connecte
between this pin & VSS under all circumstances.

[Power Supply for I'O Pin

This pin is a power supply pin of I/O buffer. It shoul
be connected to VDD or external source. All I/O signa
should have VIH reference to VDDIO. When [/O signa
pins (BS0~-BS1, DO~D7, control signals...) pull high,
they should be connected to VDDIO.

Ground of Logic Circuit
This 15 a ground pin. It also acts as a reference for the
logic pins. It must be connected to external ground.

[Power Supply for OEL Panel
These are the most positive voltage supply pin of the

Ahin Tharr srict ha ramactad ta avtarnal crairea
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1.5 Pin Definition (Continued)

Pin Number Symbeol /O Function
Interface
Communicating Protocol Select
These pins are MCU interface selection input. See the
following table:

16 BSO I BSO BS1

17 BS1 3-wire SPI 1 0

4-wire SPI 0 0

8-bit 68XX Parallel 1 1

8-bit 80XX Parallel 0 1
Power Reset for Controller and Driver

20 RES# | This pin is reset signal input When the pin is low,
initialization of the chip is executed.

Chip Select

19 CS# | This pin is the chip select input. The chip is enabled for

MCU communication only when CS# is pulled low.
Data/Command Control

This pin is Data/Command control pin.  When the pin is

pulled high, the input at D7-D0 is treated as display data.

18 D/C# I When the pin is pulled low, the input at D7~D0 will be
transferred to the command register. For detail
relationship to MCU interface signals, please refer to the
Timing Characteristics Diagrams.

\Read/Write Enable or Read
This pin is MCU interface input. When interfacing to
68X X-series microprocessor, this pin will be used as th
Enable (E) signal. Read/write operation is initiated wh
this pin is pulled high and the CS# is pulled low.

14 E/RD# | When connecting to an SOXX-microprocessor, this pi
receives the Read (RD#) signal. Data read operation is
initiated when this pin is pulled low and CS# is pulle
low.

When serial mode is selected, this pin must be connecte
to VS8,

Read/Write Select or Write
This pin is MCU interface input. When interfacing to
68X X-series microprocessor, this pin will be used aa
Read/Write (R/W#) selection input.  Pull this pin t
“High” for read mode and pull it to “Low” for write

15 R/WH#H [ | mode
When 80XX interface mode is selected, this pin will be
the Write (WR#) input. Data write operation i initiate
when this pin is pulled low and the CS# is pulled low. jl
When serial mode is selected, this pin must be connecte
to VSS.

Host Data Input/Output Bus
These pins are 8-bit bi-directional data bus to be
connected to the microprocessor’s data bus. When serial
6~13 D7~D0 I/O | mode is selected, D1 will be the serial data input SD
and D0 will be the serial clock input SCLE.
Unused pins must be connected to VSS except for D2 i
serial mode.
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1.5 Pin Definition (Continued)

Pin Number| Symbol | 1I/O Function
Reserve
\Reserved Pin
23 N.C. - | The N.C. pin between function pins are reserved for

compatible and flexible design.

1,30 | N.C. (GND)

[Reserved Pin (Supporting Pin)

The supporting pins can reduce the influences from)

stresses on the function pins.

connected to external ground.

These pins must bel
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2. Absolute Maximum Ratings

Parameter Symbol Min Max Unit Notes

Supply Voltage for Operation Ver -0.3 4 v 1,2

Supply Voltage for Logic Voo -0.5 2.75 A% 1,2

Supply Voltage for I/O Pins Voo -0.5 Vor Vv 1,2

Supply Voltage for Display Vee -0.5 16 v 1,2

Operating Current for Vec Iee - 55 mA 1,2
Operating Temperature Top -30 85 °C -
Storage Temperature Tara -40 90 °C -

Note 1: All the above voltages are on the basis of “VSS=0V".

Note 2. When this module is used beyond the above absolute maximum ratings,

permanent breakage of the module may occur.  Also, for normal operations, it

1s desirable to use this module under the conditions according to Section 3.

“Optics & Electrical Characteristics”.
conditions, malfunctioning of the module can occur and the reliability of the

module may deteriorate.

If this module 1s used beyond these
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3.3 AC Characteristics
3.3.1 68XX-Series MPU Parallel Interface Timing Characteristics:

Symbol (Description Min | Max | Unit
teyae  |Clock Cycle Time 300 - ns
fag Address Setup Time 10 - ns
tag Address Hold Time 0 - ns
thgw  |Write Data Setup Time 40 - ns
tonw  |Write Data Hold Time 7 - ns
tpgr  |Read Data Hold Time 20 - ns
ton Output Disable Time - 70 ns
tace  |Access Time - 140 ns
Chip Select Low Pulse Width (Read) 120
PWeg . . . - ns
Chip Select Low Pulse Width (Write) 60
Chip Select High Pulse Width (Read) 60
PWesn ) . i . - ns
Chip Select High Pulse Width (Write) 60
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3.3.2 80XX-Series MPU Parallel Interface Timing Characteristics:

Symbol |Description Min | Max | Unit

teyere  |Clock Cycle Time 300 - ns
tag Address Setup Time 10 - ns
tas Address Hold Time 0 - ns
tpsw  |Write Data Setup Time 40 - ns
thpw  [Write Data Hold Time 7 - ns
tpmr |Read Data Hold Time 20 - ns
tom Output Disable Time - 70 ns
tace  |Access Time - 140 ns
towir  |Read Low Time 150 - ns
tewew  |Write Low Time 60 - ns
towar  [Read High Time 60 - ns
townw  |Write Hieh Time 60 - ns
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3.3.3 Serial Interface Timing Characteristics: (4-wire SPI)

Symbol |Description Min | Max | Unit

feyae  [Clock Cycle Time 100 - ns
tag Address Setup Time 15 - ns
tan Address Hold Time 15 - ns
tcgg  |[Chip Select Setup Time 20 - ns
tesu  [Chip Select Hold Time 10 - ns
tpsw  |Write Data Setup Time 15 - ns
tppw  |Write Data Hold Time 15 - ns
teig, |Clock Low Time 20 - ns
ferkn  |Clock High Time 20 - ns
R Rise Time - 15 ns
1y Fall Time - 15 ns

* (VDD - Vss =24V to 26V, VDDIO = 16V, VCI = ZSV, Ta = ZSOC)

D/C#

|
i><
tag

Tesa /
A

(D0)

fcLRL

tcLKH

SCLK \
X

tpsw

tpHw
DHW

SDIN
(D1)

Valid Data ><

Cs#

(DO)

SDIN(D1)

D6

D5

D4 D3 D2 D1 DO
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3.3.4 Serial Interface Timing Characteristics: (3-wire SPI)

Symbol (Description Min | Max | Unit

teyele  |Clock Cyele Time 100 - ns
tas Address Setup Time 15 - ns
1ag Address Hold Time 15 - ns
tess Chip Select Setup Time 20 - ns
tesy Chip Select Hold Time 10 - ns
tosw  |Write Data Setup Time 15 - ns
topw  |Write Data Hold Time 13 - ns
torxr  [Clock Low Time 20 - ns
terkn  |Clock High Time 20 - ns
tp Rise Time - 15 ns
tp Fall Time - 15 ns

* (VDD - Vss =24V 1o 2.6V, VDDIO = 1.6V, VCI = 2.8V, Ta = ZSOC)

CS# \:
<
)

Tess

fosy

Y
A

»/

< teveLe >
; P feLRH N
o CLKL » x =
SCLE * [¢ A
(D0) \ /
ty { tr
SN - . —
DSW
< >
- v
SDIN Valid Data
(D1) K

cs#

SCLE

(D0) | | | | | I | | | | | I | I | I

SDIN
(1)

<D"('i>< D?XDGXDSXD4><D3><D2><D1XDO/
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6. Ouigoing Qualily Control Specific ations

6.1 Environment Required

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

conditions:
Temperature: 23 5%
Humidity: 55+ 15 %WEH
Fluorescent Lamp: ELA
Distance between the Panel & Lamp: =50 cm
Distance between the Panel & 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

Level II, Normal Inspecti on, Single Sampling, MIL-STD-105E

6.3 Criteria & Acceptahle Quality Level

Partition

Drefinition

Major Defects in Pattern Check (Display Cn)
Minor . Defects in Cosmetic Check (Display Off)

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

Check Item Classification Criteria

Panel

Feneral Chipping Minor

H=bomm (Along with Edge)
T=1mm (Perpendicular to edge)
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7. Package Specifications
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8. Precautions When Using These OEL Display Modules

8.1 Handling Precautions

1)
2)

3)

2,

3)

6)

7)
&)
2
10)

11)

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

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

If pressure is applied to the display surface or its neighborhood of the OEL
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 OEL display module is soft and easily
scratched. Please be careful when handling the OEL display module.

When the surface of the polarizer of the OEL display module has soil, clean the
surface. It takes advantage of by using following adhesion tape.

* Scotch Mending Tape No. 810 or an equivalent

Never try to breathe upon the soiled surface nor wipe the surface using cloth
containing solvent such as ethyl alcohol, since the surface of the polarizer will
become cloudy.

Also, pay attention that the following liquid and solvent may spoil the polarizer:
* Water

* Ketone

*  Aromatic Solvents

Hold OEL display module very carefully when placing OEL display module
into the system housing. Do not apply excessive stress or pressure to OEL
display module. And, do not over bend the film with electrode pattern layouts.
These stresses will influence the display performance. Also, secure sufficient
rigidity for the outer cases.

Do not apply stress to the LSI chips and the surrounding molded sections.

Do not disassemble nor modity the OEL display module.

Do not apply input signals while the logic power is off.

Pay sufficient attention to the working environments when handing OEL

display modules to prevent occurrence of element breakage accidents by static

electricity.

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

* Be sure to ground tools to use or assembly such as soldering irons.

* To suppress generation of static electricity, avoid carrving out assembly work
under dry environments.

* Protective film is being applied to the surface of the display panel of the OEL
display module. Be careful since static electricity may be generated when
exfoliating the protective film.

Protection film is being applied to the surface of the display panel and removes
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8.4 Precautions when disposing of the OEL display modules

1y

Request the qualified companies to handle industrial wastes when disposing of
the OEL display modules. Or, when burning them, be sure to observe the
environmental and hygienic laws and regulations.

8.5 Other Precautions

y

2)

3)

4)

5)

When an OEL display module is operated for a long of time with fixed pattern

may remain as an after image or slight contrast deviation may occur.

Nonetheless, if the operation is interrupted and left unused for a while, normal

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

module.

To protect OEL display modules from performance drops by static electricity

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

handling the OEL display modules.

* Pins and electrodes

* Pattern layouts such as the FPC

With this OEL display module, the OEL driver 1s being exposed. Generally

speaking, semiconductor elements change their characteristics when light 1s

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

OEL driver 1s exposed to light, malfunctioning may occur.

* Design the product and installation method so that the OEL driver may be
shielded from light in actual usage.

* Design the product and installation method so that the OEL driver may be
shielded from light during the inspection processes.

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

commands and the indication data, when excessive external noise, etc. enters

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

to take appropriate measures to suppress noise generation or to protect from

influences of noise on the system design.

We recommend you to construct its software to make periodical refreshment of

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

display data) to cope with catastrophic noise.
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