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storage temperature range
Improved life time

Revised ICC current
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SW register setting
Packaging
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ITEM

CONTENTS

Display Format

128x 32 Dots

Overall Dimensions

62.00x 24.00x 200 mm

Colour Monochromé~Nhite
Active Area 55.02x 13.10mm
Display Mode Passive Matri{ 2. 2 30)
Driving Method 1/32 duty
Driver IC SSD1309
Operating temperature -40 ~ 485
-40 ~ 490

Storage temperature

Product No.

DD-12832VE-1B

REV. A

Page | 4/33

Copyright ©2.6 DENSITRON TECHNOLOGIES. td. All rights reserved: Proprietary Data



——

DerD]sgtron
2 MECHANICAL SPECIFICATION e
2.1 MECHANICAL CHARACTERISTICS
ITEM CHARACTERISTIC UNIT

Display Format 128x 32 Dots Dots
Overall Dimensions 62.00 x 24.00 x 2.00 mm
Active Area 55.02x 13.10 mm
Dot Size 041x0.39 mm
Dot Pich 043x041 mm
Weight 5.82+10% g
IC Controller/Driver SSD13®

Product No. DD-1283aVE-1B REV. A Page 5/33
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2.2 MECHANICAL DRAWING Displays

Remark
Original Drawing
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3 ELECTRICAL SPECIFICATION
3.1 ABSOLUTE MAXIMUM RATINGS

VSS =0V, Ta=25°C

Item Symbol Min Max Unit Note
Supply Voltagdor logic Vb -0.3 4.0 Vv
Supply voltae for Display Vcce 0 15 Vv b2
Operating Temperature Top -40 85 °C 3
Storage Temperature Tsig -40 90 °C 3
Life Time (120 cd/r) 10,000 - Hour 4
Life Time (80 cd/m) 30,000 - Hour 4
Life Time (60 cd/m) 50,000 - Hour 4
Static Electricity Be sure that you are grounded when handling display
Note 1: All the above voltages are on the

Note 2: When this module is used beyond the above absolute maximum ratings, permanent
breakage of the module snaccur. Also, for normal operations, it is desirable to use

b a

this modul e under the conditions accordil

Characteristicso. I f this module 1is
the module can occur and thdéiability of the module may deteriorate.

Note 3: The defined temperature ranges do not include the polarizer. The maximum
withstood temperature of the polarizer should be 80°C.

Note 4: VCC = 12.5V, Ta = 25°C, 50% Checkerboard. Softwanéiguration folows
Section 4 Initialization. End of lifetime is specified as 50% of initial brightness
reached. The average operating lifetime at room temperature is estimated by the
accelerated operation at high temperature conditions.

Product No. DD-1283VE-18 REV. A Page | 7/33
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3.2 ELECTRICAL CHARACTERISTICS
Characteristics Symbol | Conditions Min Typ | Max | Unit
Supply Voltage Vb 1.65 28 | 33 V
Supply Voltage for Display| Vcc Note5 12 12.5| 13.0 V
High Level Input ViH 0.8xVop - Voo Vv
0.2 x
Low Level Input Vi lour=0.1mA 0 - Voo \
High Level Output VoH ,3.3MHz | 09xVpp | - Vb \Y}
Low Level Output VoL 0 - 01x Vv
VoD
Operating current for b Iop - 180 | 300 | pA
Note6 - 12.0 | 15.0
Operating current for & Icc Note7 199 | 249 | mA
Note8 379 | 474
[o))
Sleep mode current forbd SLEEP - 1 5 VAN
Icc
Sleep mode current foraé SLEEP - 2 10 VAN

Note 5: Brightness (Lbr) and Supply Voltage for Display (VCC) are subject to the change of

the panel characteristics and the customer o0s
Note 6: VDD = 2.8V, VCC = 12.5V, 30% Display Area Turn on.

Note 7: VDD = 2.8V, VCC = 12.5V, 50% Display Area Turn on.

Note 8: VDD = 2.8V, VCC = 12.5V, 100% Display Area Turn on.

*Software configuration follows Section 5.4 Initialization

Product No. DD-1283VE-18 REV. A Page | 8/33

Copyright ©20.6 DENSITRON TECHNOLOGIES. td. All rights reservedi Proprietary Data



3.3

——

Densitron

Displays

INTERFACE PIN ASSIGNMENT

No.

Symbol

Function

N.C.(GND)

Resered Pin (Supporting Pin)
The supporting pins can reduce the influences from stresses on the functio
These pins must be connected to external ground.

VLSS

Ground of Analog Circuit
This is an analog ground pin. It should be connected to VSS externally

VSS

Ground of OEL System

This is a ground pin. It also acts as a reference for the logic pins, the OEL
driving voltages, and the analog circuits. It must be connected to external
ground.

N.C.

No Connection

VDD

Power Supply for Logic Circuit
This is a voltage supply pin. It must be connected to external source.

BS1

Communicating Protocol Select

BS2

These pins are MCU interface selection input. See the following table:
BS1 BS2
I°C | 1 _ 0

4-wire Serial 0 0
8-bit 68XX Parallel 0 | 1
8-bit 80XX Parallel 1 1

CS#

Chip Select
This pin is the chip select input. The chip is enabled for MCU
communication only when CS# is pulled low.

RES#

Power Reset for Controller and Driver
This pin is reset signal input. When the pin is low, initialization of the chip
is executed.

10

D/C#

Data/Command Control
This pin is Data/Command contnin. When the pin is pulled high, the input g
D7~DO is treated as display data. When the pin is pulled low, the input at D
will be transferred to the command register. For detail relationship to MCU
interface signals, please refer to the Timing Ctieréstics Diagrams.

When the pin is pulled high and serial interface mode is selected, the data
SDIN is treated as data. When it is pulled low, the data at SDIN will be
transferred to the command register. In 12C mode, this pin acts as SAO for §
address selection.

11

R/W#

Read/Write Select or Write

This pin is MCU interface input. When interfacing to a 68%eties
microprocessor, this pin will be used as Read/Write (R/W#) selection input.
this pin to fAHIi gho f or witeenmwmde. mod e
When 80XX interface mode is selected, this pin will be the Write (WR#) inp
Data write operation is initiated when this pin is pulled low and the CS# is p
low.

12

E/RD#

Read/Write Enable or Read

This pin is MCU interface input. Whentarfacing to a 68XXseries
microprocessor, this pin will be used as the Enable (E) signal. Read/write
operation is initiated when this pin is pulled high and the CS# is pulled low.
When connecting to an 80XKicroprocessor, this pin receives the Read (RD
signal. Data read operation is initiated when this pin is pulled low and CS#
pulled low.

Product No.
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13~-20

DO~D7

Host Data Input/Output Bus

These pins are-Bit bi-directional data bus to be connected to the

mi croprocessorodés dat a b,D$ wil béhesarials ¢
data input SDIN and DO will be the serial clock input SCLK. When 12C mod
selected, D2 & D1 should be tied together and serve as SDAout &SDAIn in
application and DO is the serial clock input SCInused pins must be connecty
to Vss except for D2 in serial mode.

21

IREF

Current Reference for Brightness Adjustment
This pin is segment current reference pin. A resistor should be connected
between this pin and VSS. Set the current at 10uA

22

VCOMH

Voltage Output High Level for COM signal
This pin is the input pin for the voltage output high level for COM signals.
A capacitor should be connected between this pin and VSS.

23

VCC

Power Supply for OEL Panel
This is the most positive voltage supply pin of the chip. It must be supplied
externally.

24

N.C.(GND)

Reserved Pin (Supporting Pin)
The supporting pins can reduce the influences from stresses on the functio
These pins must be connected to external ground.
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3.4 BLOCK DIAGRAM

Active Area 2.23"
128 x 32 Pixels

- VOOMH

- 5]
— = s
—_— S
———— == RES#
— -
—_—— Wi
——

MCU Interface SelectiarBS1 and BS2
Pins conneted to MCU interfaceD7~D0, E/RD#, R/W#, D/C#, REStand C&.

Cl1,C3: 0.1t F
Cc2: 4.7¢F
C4: 10eF
C5: 4.7¢F/25V Tantalum Capacitor
R1: 910k qR1 = (Voltage at IREF VSS) / IREF
Product No. DD-1283VE-18 REV. A Page | 11/33
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3.5 TIMING CHARACTERISTICS

3.5.1 AC CHARACTERISTICS

3.5.1.168XX-Series MPU Pardlel Interface Timing Characteristics
Vpp-Vss= 1.65V to 3.%, Ta=28C

Symbol Description Min Max Unit
tcycle System Cycle Time 300 - ns
tas Address Setup Time 20 - ns
tan Address Hold Time 0 - ns
tosw Write Data Setup Time 40 - ns
tDW Data Write Time 80 - ns
toHw Write Data Hold Time 20 - ns
toHr Read Data Hold Time 20 - ns
ton Output Disable Time - 70 ns
tacc Access Time - 140 ns
Chip Select Low Pulse Width (Read) Chip Selectf 120
PWesL , , - ns
Low Pulse widh (Write) 60
Chip Select High Pulse Width (Read) Chip Selec 60
PWesi MHigh Pulse Width (Write) 60 ; ns
tr Rise Time - 40 ns
tr Fall Time - 40 ns

R/W#

e X <
DX

—_— p“‘( SL s

Cs# \ ) / l— AN
Tpsw ¢
- o
DI[7:0)(WRITE) >< Valid Data 1,
) g

Tacc R
!
D[7:0JREAD) Valid Data >< >—
b.

Product No. DD-1283VE-18 REV. A Page | 12/33
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3.5.1.28080-Series MPU Parallel Interface Timing Characteristics

Vpp-Vss= 1.65V to 3.¥, Ta=25C

Symbol | Description Min Max Unit
tcycle Clock Cycle Time 300 - ns
tas Address Setup Time 20 - ns
tAH Address Hold Time 0 - ns
tDW Data Write Time 70 - ns
tbsw Write Data Setup Time 40 - ns
toHwW Write Data Hold Time 15 - ns
{bHR Read Data Hold Time 20 - ns
toH Output Disable Time - 70 ns
tacc Access Time - 140 ns
tPwiR Read Low Time 120 - ns
tPwiw Write Low Time 60 - ns
tPwHR Read High Time 60 - ns
tPwHw Write High Time 60 - ns
tcs Chip Select Setup Time 0 - ns
tcsH Chip Select Hold Time to Read Signal 0 - ns
tcse Chip Select Hold Time 20 - ns
tr Rise Time - 40 ns
te Fall Time - 40 ns
CS# ‘ ooy JL_

L +

D/C# ;2
K

¢ t
el -; [ tcy:e
# - t"v'.'_R o }:‘ t:v'\l\".”;- & \
N

D[7:0] é: :W//ﬁ_

( Read Timing) fou

Product No. DD-1283VE-18 REV. A Page | 13/33
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—+

AH

Ic','cl-:—

WR#

D[7:0]

u“f

EWHW

DHW o

( Write Timing )

‘F:..

3.5.1.3Serial Interface Timing Characteristics
Vpp-Vss= 1.65V to 3., Ta=%5°C

Symbol | Description Min Max Unit
tcycle Clock Cycle Time 100 - ns
tas Address Setup Time 15 - ns
tan Address Hold Time 15 - ns
tcss Chip Select Setup Time 20 - ns
tcsH Chip Select Hold Time 50 - ns
tDW DataWrite Time 55 - ns
tbsw Write Data Setup Time 15 - ns
toHw Write Data Hold Time 15 - ns
toike Serial Clock Low Time 100 - ns
teikn Serial Clock High Time 100 - ns
tr Rise Time - 40 ns
tr Fall Time - 40 ns

Product No. DD-1283VE-18 REV. A Page | 14/33
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_ N
D/C# ><
b
tas Lag

‘ “ > “
-~

CS#
- Ceyel >
TCLKL o 1CLKH
4 R
SCLK(DO0) / \
53 b ] iz
— —_— e

tpsw _ {DEHW

T \ i
SDIN(D1) >< Valid Data
Y

tow

cs;:‘\ /_
SR S I T
SDH\'L< D?><D6><D5><D4><D3>< D2>< D1><DO>_

Product No. DD-1283VE-18 REV. A Page | 15/33
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3.5.1.4 I12C Interface Timing Characteristics

Vpp-Vss= 1.65V to 3.¥, Ta=25C

Symbol Description Min Max Unit
tcycle Clock Cycle Time 2.5 - us
tHSTART Start Condition Hold Time 0.6 - us
Data Hold Time (for 0
tHo Data Hold Tine (for SDAIn Pin) - ns
Hol d Time (for ASDAI 300
tsp Data Setup Time 100 - ns
tssTART Start Condition Setup Time 0.6 - us
(Only relevant for a repeated Start condition
tssToP Stop Condition Setup Time 0.6 - us
tr Rise Time for D&a and Clock Pin 300 ns
tr Fall Time for Data and Clock Pin 300 ns
Idle Time before a New Transmission can
tibLE St 1.3 - us
art
SDA W ,;{:

SCL

tevere

Product No.
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4 OPTICAL SPECIFICATION
4.1 OPTICAL CHARACTERISTICS
Characteristics | Symbol Condition Min Typ Max Unit
Brightnes Lbr Note5on page 8| 100 120 - cd/n?
X) 0.25 0.29 0.33
C.LLE.(White) C.LLE. 1931 -
() 0.27 031 0.35
Dark Room CR .| >10000:1 | - i
Contrast
Viewing Angle Free - degree
*Optical measuremetdken at \bp = 2.8V, Vcc = 12.5V.
Sditware configuration follows Section.8 Initialization
Product No. DD-1283VE-18 REV. A Page | 17/33
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5 FUNCTIONAL SPECIFICATION
5.1 COMMANDS

Please refer to the Technical Manual for 891305

5.2 POWER UP/DOWN SEQUENCE

To protect panel and extend the pdifetime, the drive IC power up/down routine should
include a delay period between high voltage and low voltage power sources during turn
on/off. It gives the panel enough time to complete the action of charge and discharge
before/after the operation.

5.2.1 POWER UP SEQUENCE
Vop ON  Vcc ON

1. Power up/pp ; , Disglay On
2. Send Display off command Vee —q—b— :
3. Initialization L :
4. Clear Screen I I I
5.Power up \c Voo _.t._y '

1

1

6. Delay 100ms
(when VDDis stable)
7. Send Displapn command !

5.2.2 POWER DOWN SEQUENCE
Display off V ccoff Vpp off

1. Send Display off command : ,
2. Power own Vcc Vce ' .
3. Delay 100ms L
(WhenVccreach 0 and panel is ! :

completely discharges) DD V e w—
4. Power down ¥p '

Note 9
1) Since an ESD protection circuit is connected between VDD, and VCC inside the
driver IC, VCC becomes lower than VDD whenev®D is ON and VCC is OFF.
2) VCC should be kept float (disable) when it is OFF.
3) Power Pins (VDD, VCC) can never be pulled to ground under any circumstance.
4) VDD should not be power down before VCC power down.

Product No. DD-1283VE-18 REV. A Page | 18/33

Copyright ©20.6 DENSITRON TECHNOLOGIES. td. All rights reservedi Proprietary Data



——

Densitron

Displays

5.3 RESET CIRCUIT

When RE% input is low, the chip is initialized with the following status:
1. Display is OFF
2.128x64 Display mode
3. Normal segment and display data colume and row address mapping (SEGO mapped to
column addres80h and COMO mapped to row addre€$hp
4. Shift registeata clear in serial interface
5. Display start line is set at display RAM address 0
6. Column address counter is set at O
7. Normal scan direction of the COM outputs
8. Contras control register is set at 80h
9. Normal display mode (Equivalent to A4bmmand)

Product No. DD-1283VE-18 REV. A Page | 19/33
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5.4 ACTUAL APPLICATION EXAMPLE

Command usage and explanation of an actual example

<Power up sequenee

VDD/ Vee off State

Set Multiplex Ratio
0xA8, Ox1F

Set Entire Display On/Off
0xA4

f

¢

Power up Vpp

Set Display Offset

Set Normal/Inverse Display

(RES# as Low State) 0xD3, 0x00 0xA6
Power Stabilized Set Display Start Line Clear Screen

(Delay Recommended)

0x40

Set RES# as High
(3us Delay Minimum)

Set Segment Re-Map
0xAl

Power up Ve & Stabilized
(Delay Recommended)

!

@

»L.

Initialized State
(Parameters as Default)

Set COM Output Scan Direction
0xC8

Set Display On
OxAF

&

@

¢

Command Lock
0xFD, 0x12

Set COM Pins Hardware Configuration
OxDA, 0x12

(100ms Delay Recommended)

!

@

Set Display Off

Set Current Control

OxAE 0x81, OXEF
Initial Settings Set Pre-Charge Period
Configuration 0xD9, 0x15

Set Display Clock Divide Ratio/Oscillator Frequency
0xD5, OxA1

Set VCOMH Deselect Level
0xDB, 0x08

Display Data Sent

If the noise is accidentally occurred at the displaying window during the operation, please
reset the display in order to recover the displagtion.

DD-12832VE-1B REV. A
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<Power down sequence>

Normal Operation

Power down Vcc
(100ms Delay Recommended) Voo/Vec off State

Power down Vpp

Set Display Off
OxAE

<Entering Sleep Mode>

Normal Operation Power down V¢

Y

Set Display Off
OxAE

Sleep Mode

<Exiting Sleep Mode>

Sleep Mode Set Dolipg\lgy on Normal Operation

Power up Ve & Stabilized
(Delay Recommended)

(100ms Delay Recommended)

Product No. DD-1283VE-18 REV. A Page | 21/33
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6 PACKAGING AND LABELLING SPECIFICATION

EFE COVER FOAM 351x212x1,
ANTISTATIC x 1 Pes
i

4y & 1 pes (Empty)

xBpes

Wrippal with adhesive tape
B

-Vacuum packing bag
—~L

- -
—

|

EPE PROTECTTIVE

3M0mm 1 280mm x 2hmam

B Fes Tray Vacuum packing

~L— ™ Primary Box C SET

~..
~CARTON BOX

- Primary L450mm x W2% x H110, B wave

<
L
T
~
i
L

- =1

>

-
thel

— Carton Box L464mm x W3l3mm x H4T2mm, AB wave

(Mager | Maamum)

Item Quantity
Holding Trays (A) 15 per Primary Box
Total Trays (B) 16 per Primary Box (Including 1 Empty Tray)
Primary Box (©) 1-4 per Carton (4 as Major / Maximum)

6.1 LABELLING & MARKING

DENSITRON

DD-12832WE1B

TWYY MM

Product No.
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7 QUALITY ASSURANCE SPECIFICATION

7.1 CONFORMITY

Densitron
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The performance, function and reliability of thepped products conform to the Product

Specification.

7.2 DELIVERY ASSURANCE

7.2.1 DELIVERY INSPECTION STANDARDS

IPCAAG6 10, cl ass 2

7.2.2 Zone definition

el ectroni c

7.2.3 Environment Required
Test and measuremeatbe conducted under following conditions

Temperature
Humidity:

Fluorescent lamp:

Distance between the Panel & Eyes of the Inspector

Distance between the Panelige lamp:

7.2.4 Criteria & Acceptable Quality Level

assembl yos

23+5

_——— A Active

/ B OutsideActive

55+15%RH

30w
UB0cm
UB0cm

Partition AQL Definition
Major 0.65 Defects in Pattern Clok (Display On)
Minor 1 Defects in Cosmetic Check (Display Off)

Product No.

DD-12832VE-1B

REV. A
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7.2.5 Cosmetic Check (Display Off) in Non Active Area

Check Item Classification Criteria

X > 6 mm (Along with Edge)
Y > 1 mm (Perpendicular to edge)

x &~

n
s
Y e

Panel General Chipping Minor

Product No. DD-1283VE-18 REV. A Page | 24/33
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Densitron

Displays
Check Item Classification Criteria
Any crack is not allowable.
Panel Crack Minor
Copper Exposed Minor Not Allowable by Naked Eye Inspection
(Even Pin or Film)
Film or Trace Damage Minor
Terminal Lead Prober Mark Acceptable
Glue or Contamination on Pin Minor
(Couldn’t Be Removed by Alcohol)
Ink Marking on Back Side of panel
(Exclude-on Film) Acceptable Ignore for Any
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Densitron

Displays

7.2.6 Cosmetic Check (Display Off) in Active Area
It is recommended to execute in clear room environment (class 10k) if actual in necessary
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