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1. Basic Specifications
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i Specification .
Genera:tlnformatlon _ Unit Note
ems Main Panel
Display area(AA) 61.41(H) *30.69(V) (2.7inch ) mm -
Display color Monochrome (White) colors -
Drive Duty 1/64 Duty - -
Number of pixels 128*64 dots »\,:ﬂ -
Pixel pitch 0.48 (H) x 0.48 (V) mm  ~3) -
OLED Controller IC SSD1309 - N\ -
Display mode Passive Matrix - -
Operating temperature -20~+70 % T -
Storage temperature -30~+80 ' C -
* Mechanical Information
Iltem Min. Typ. Max. Unit Note
Horizontal(H) (AT mm -
Module : N~
; Vertical(V) » 73.00 mm -
Size
Depth(D) ) 214 mm -
Weight SO TBD g B
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3. Input terminal Pin Assignment

3.1 OLED
NO. | SYMBOL DISCRIPTION I/0
1 NC.(GND) | No connection. -
2 VSS Ground. P
3~10 NC No connection. : “ -
11 VDD Power Supply pin for core logic operation. P
MCU bus interface selection pins. Select appropriate Iogigsétting as
described in the following table. BS2, BS1 and BSO are pin select
12 Be1 BSL | B2
12¢C 1 0 p Ml
4-wire Serial Q Q N /0
8-bit 683X Parallel 0 1
8-bit 803 Parallel 1 1
13 BS2 Note N
(1) 0 is connected to VSS
(2) 1 is connected to VDD
14 NC No connection. )L -
15 CSt# This pin is the ch\iwb‘«sel:ect input connecting to the MCU.
This pin is reset signal input.
16 RES# When the pin‘is pulled LOW, initialization of the chip is executed.
Keep this pin pull HIGH during normal operation.
This, pin is Data/Command control pin connecting to the MCU.
When the pin is pulled HIGH, the data at D[7:0] will be interpreted as
A~ '} data.
17 D/C# When the pin is pulled LOW, the data at D[7:0] will be transferred to a
o~ command register.
“ In 12C mode, this pin acts as SAO for slave address selection.
When 3-wire serial interface is selected, this pin must be connected to
VSS.
This pin is read / write control input pin connecting to the MCU interface.
18 R/W# When 6800 interface mode is selected, this pin will be used as I
Read/Write (R/W#) selection input. Read mode will be carried out when
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this pin is pulled HIGH and write mode when LOW.

When 8080 interface mode is selected, this pin will be the Write (WR#)
input. Data write operation is initiated when this pin is pulled LOW and the
chip is selected.

When serial or 12C interface is selected, this pin must be connected to
VSS.

19

E/RD#

This pin is MCU interface input. W)\
When 6800 interface mode is selected, this pin will be used as the N
Enable (E) signal. q

Read/write operation is initiated when this pin is puIIed HIGH and the chip
is selected. O\

When 8080 interface mode is selected, this p|n recelves the Read (RD#)
signal. Read operation is initiated when this pln is bulled LOW and the
chip is selected. A X N

When serial or 12C interface is selected this pin must be connected to

VSS.

20~27

DO~D7

These pins are bi-directional data: b'us eonnecting to the MCU data bus.
Unused pins are recommended to tle LOW.

When serial interface mode-i IS selected, DO will be the serial clock input:
SCLK; D1 will be the serial data input: SDIN and D2 should be kept NC.
When 12C mode is’ selected D2, D1 should be tied together and serve as
SDAout, L™

SDAIn in apphcatlon and DO is the serial clock input, SCL.

I/O

28

This pin is the'segment output current reference pin.
IREF is supplied externally.

29

COM ‘signal deselected voltage level.

| A capacitor should be connected between this pin and VSS.

30

| Power supply for panel driving voltage. This is also the most positive

power voltage supply pin.

31

No connection
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4. Absolute Maximum Ratings

Parameter Symbol Min Max Unit Notes
Supply Voltage for Logic VDD -0.3 4 V 1,2
Supply Voltage for Display VCC 0 15 \% 1,2
Operating Temperature TOP -40 +80 °C ) -
Storage Temperature TSTG -40 +80 Gy -
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 ratingg,' bermanent breakage
of the module may occur. Also, for normal operations, it is desirable to use this’ module under the c
onditions according to Section 6 “Electrical Characteristics”. If this module ‘is used beyond these condi
tions, malfunctioning of the module can occur and the reliability of thg }jaé;dijle may deteriorate

Y %
\
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5. Optics & Electrical Characteristics

5.1 Electrical Characteristics

Item Symbol Condition Min Typ Max Unit
Supply Voltage for Logic VCC - 2.8 3.0 33 \%
Supply Voltage for Display |VCC - 12 13 14 \Y
High Level Input VCC - 0.8xVDD - \Y
LOW Level Input VCC - - - |62xVvDD | V
High Level Output VCC - 0.9xVDD | - (| - v
LOW Level Output VCC - - - [04xvDD | V
50% Check Board operating Current | VCC=13.0 20 (n22 24 mA
5.2 Optical Characteristics ,
Item Symbol | Condition’ | Min Typ |Max |Unit
View Angle (V)0 N\ 1160 deg
(H)o (A 160 deg
Contrast Ratio CR Dark, ™ 2000:1 B B
Response Time Trise - 10 us
T\fall B 10 s
Display with 50% check Board Brightness 60 80 cd/m2
CIE x (Yellow) (7~ (CIE1931) [0.45 0.47 |0.49
(CIE1931) 0.48 0.50 |0.52

CIE y (Yellow) " )
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6. AC Characteristics

Conditions:

Voltage referenced to Vg
Vop=1.65 t03.3V

Ta=25"C
Table 13-1 : AC Characteristics
Symbol |Parameter Test Condition Min |[Tyvp Max |Unit
Fosc'' |Oscillation Frequency of 'on=2.8V 360 450 540 |kHz
Display Timing Generator
Frum Frame Frequency 128x64 Graplic Display Mode, Display |- Foscx 1/(DxRx64) |- Hz
ON. Internal Oscillator Enabled -
RES%#  |Reset low pulse width 3 - - S

Note

U Fosc stands for the frequency value of the internal oscillator and the value is measured when command D5h A[7:4] is
in default value.

9 D: divide ratio (default value = 1)
K: mumber of display clocks per row period (default value = 69)
Please refer to 9.5 (Set Display Clock Divide Ratio/Oscillator Frequency, D3h) for detailed description
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6.1 6800-Series MPU Parallel Interface Timing Characteristics:

(Vo - Vg = L5V to 3.3V, T, =25°C)
Svmbel | Parameter Min | Typ Max | Unit
tegele Clock Cyele Time 300 - - ns
tas Address Setup Time 20 - ns
tay Address Hold Time 0 - ns
tow Data Wnte Time 80 - - ns
tosw Write Data Setup Time 40 o . -
tosw Write Data Hold Time 20 . - ns
toein Fead Data Hold Tmme 20 - - ns
i Ontput Disable Time - 70 ns
tare Access Time - - 140 ns
PWoe Chup Select Low Pulse Width (read) 120 | } i
T Chip Select Low Pulse Width (write) &0
PWre Chip Select High Pulse Width (read) &0 ) |_ -
e Chip Select Hizh Pulse Width (write) &0
ty Rise Time - 40 ns
ty Fall Time - - 40 ns

A

A
" Lovess
m (=11}
y PlWost L
= N = =/ \—
ts Tram
— — Toew
- T T it
D{70)(WRITE) >< ] ValidData 4,
LST)

D{7-0)(READ)

DiC# }< l
A X
N

Figure 13-1 : 6800-series MCTU parallel interface characteristics

X

Lan

Vald Datz
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(Voo - Vg = L.65V ~3.3V T, =25°C)

6.2 8080-Series MPU Parallel Interface Timing Characteristics:

WWW.DART.RU

Symbol Parameter Min Typ | Max | Unit
Eovele Clock Cyele Tmme 300 - - ns
tas Address Setup Time 20 - - ns
fak Address Hold Time 0 - ns
tow Diata Wnte Time 7 - ns
tosw Write Data Setup Time 40 - - ns
toew Wite Data Hold Time 15 - - ns
toeie Fead Data Hold Time 20 - - ns
te Output Dhsable Time - - 7 ns
tace Access Time - - 140 ns
tawie Fead Low Time 120 - - ns
trwLw Write Low Time 60 - - ns
toywen Read High Time 60 - - ns
toe Wnite High Time &0 - - ns
ty Rise Time = A 40 -
te Fall Time - - 40 ns
teg Chip select setup time 0 - - ns
tran Chup select hold time to read signal 0 - - ns
trap Chip select hold ime 20 - - ns
Figure 13-2 : 3080-series parallel interface characteristics
Wnite cyele
Cse ;
>+
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|
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e L
— .:_'T b la— 1
WR# PPN | ; -~ h
2
L_L'.‘n!' Effﬂ'-
D[7:0] 1 tow N ———
Fead Cyele
- Loms ;
N +
K
- b -
e fme .
'Z L :\)t
Jom
. { W—
* o /
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6.3 Serial Interface Timing Characteristics: (4-wire Serial)

(Vo - Vg = L65V~3.3V, T, = 25°C)

Svmbol | Parameter Ain Tvp Max | Unit
- Clock Cyele Tume 1040 - - ns
tae Address Setup Time 13 - - ns
tan Address Hold Time 15 - - ns
trsg Chip Select Setup Time 20 - - ns
trsy Chip Select Hold Tmme 50 - - ns
tow Data Wnte Time 35 - - ns
tosw Winite Data Setup Time 15 - - ns
toerw Wnite Data Hold Time 15 - - ns
teieL Clock Low Time 50 - - ns
trign Clock High Time 50 - - ns
ty Rise Time - - 40 ns
tg Fall Time - - 40 ns
Figure 13-3 : Serial interface characteristics (4-wire SPI)
) o Lag A L L
CE.N Iras " i/
tr\a;':
_ LK N " ICLEH
s e
SCLE(DY) / \
f; - 1;
oW . W
- E
STHND) >< Valid Data ><
o A
I tow i}

c-sn\

SCLE(D)

N N B

SDIN(DL)
4< D7 >< D6 >< D5
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6.4 lIC Interface

Svmbel | Parameter Min Trp Max | Unit
- Clock Cyele Time 2.5 - - us
tysTaRT Start condihon Hold Time 0.6 - us
tun Data Hold Time (for “SDAg " pin) 0 - - ns
Data Hold Time (for “SDAN" pin) 300 - - ns
tep Data Setup Time 100 - - ns
B Start conﬂ:’lyr.ion Setup Time (Only relevant for a repeated 0.6 =5 .3 i
Start condiion)
tesrop Stop condition Setup Tune 0.6 - us
tg Eise Time for data and clock pin - - 300 ns
tg Fall Time for data and clock pin - - 300 ns
tim & Idle Time before 2 new transmission can start 1.3 - - us

Figure 13-5: I°C interface Timing characteristics
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7. Appearance Inspection
7.1 Appearance Condition

9.1.1 Environment: 22 £ 3°C, Inspection distance : 30 £ 5cm.
9.1.2 Rotation angle : £45°
9.1.3 Lighting illumination : 1000~1200Lux

9.1.4 Background : Black V)
9.1.5 Inspection time : 30s each piece
Side View e
(N
l I Y ":,,," Vse
1000~1500Lux I \\ '—\ ~ ﬁ 2
@ Viewing Angle 30 Degrees
to Left and 30 Degrees to
Right
\‘~
Biack
Remark: e ¥

Inspection criterions are valid for the‘“co?nplete Module (TP + OLED) including reverse Printing and Logo
printing '
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7.2 Appearance Criterion

No. Item Criteria for defects (Unit: mm)
1. D<0.2 mm; Ignore
2. 0.2 mm<D<0.5 mm,N<5, Distance 270mm
D>5mm s not allowed.
Dot Defects D={W 4 L}/2 —
1 (Particle/Dirt/ V
Dent/Bubble) 1
L
1. W<0.063mm, Ignore ~
. N/ \
~ A < <0. < <q: 2
, Line type Defects 2. 0.063mm <W<0.1mm,L<8mm(length in total),N f{a}" A W
H N \/ b 4
(Scratch/Dirt/Particle) | Distance 270mm ~\ A w/
Other is not allowed. \\ "~ P—L,‘
‘ ;t‘k WS
Allow: Y
Edge Chips/chamfered Edges: }k
h Y W
Corner: DS 0.3mm A~ \
\ \
Polished edges: :’" A%
3 Edge Chipping D< 0.25mm, Ignore; ”~»\w’
0.25mm<D<0.4 mm,N<5 ber edge allowed
Heat marks on_polished edged:
m“‘« ‘3
Width max.“0.15mm, length max.4.0mm.
( :\&‘_/'
Max,2. pef 500mm,min. distance>40mm
'*:\* | Crack is potential to enlarge, any type is not \
4 Glass Crack
/ \x\:.‘%“: allowed.
h Y
"\,
L N
~ )
{ \*
{/';r., ‘%}‘,&-,“
5 4 Ne‘V]sible color change when compared with the approved sample
K For No.1.2 and 2.2 8 defects in total are allowed
Remar A concentration of defects is not allowed, definition in accordance with DIN ISO 10110-7
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8. Reliability Test Result

ltem Condition Inspection after test
High Temperature Operating 70C,96H
Low Temperature Operating -20C, 96HR ™\
High Temperature Storage 80T, 96HR *‘ i
Inspection after 2~4hours
Low Temperature Storage -30C, 96HR
torage at room temperature, the
High Temperature & High N\
+60C, 90% RH ,96 hours. Eﬁé“n}ple shall be free from
Humidity Operating (NP
~ = —defects:
Thermal Shock (Non- -307C,30 min <> 80C,30 min, &, f
ANy 1.Air bubble in the LCD;
operation) Change time:5min 20CY.C.
A 2.Non-display;

C=150pF, R=330,5points/panel =\
A\ 3.Missing segments/line;
ESD test Air:+8KV, 5times; Contact: 6KV, 5 times;

4.Glass crack;
(Environment: 15C~357C, 30%~60%).
5.Current IDD is twice higher

Frequency range;j‘O~i55Hz, Stroke:1.5mm
\_ ) than initial value.

Vibration (Non-operation) Sweep:10H§~5\_5\IA-|2‘~10Hz 2 hours for each direction of

X.Y.Z: (6 hours for total) (Package condition).

Box Drop Test 1 qumer 3 Edges 6 faces,80cm(MEDIUM BOX)

Remark: »*‘ .

1.The test samples ghouldlae applied to only one test item.

2.Sample size fqr/e;éghftést item is 5~10pcs.

3.For Damp Priio};T*é'st, Pure water(Resistance > 10M Q) should be used.

4.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting, it would be
judged as a good part.

5.Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical Characteristic.
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9. Cautions and Handling Precautions
9.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.
Do not warp or twist the module during assembly work.
(2) Protect the module from physical shock or any force. In addition to damage, this may cause improper operation or damage to
the module and back-light unit. \
(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface. *‘
(4) Do not allow drops of water or chemicals to remain on the display surface. Y N

If you have the droplets for a long time, staining and discoloration may occur.

& N
\ WA
—

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth. /™
(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane. N

p

Do not use ketene type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid O;Metl"i‘y,i’chloride. It might permanent damage

\ V.
N\

to the polarizer due to chemical reaction. AN
(7) If the liquid crystal material leaks from the panel, it should be kept away frOm th;‘i‘éyes or mouth. In case of contact with hands,
legs, or clothes, it must be washed away thoroughly with soap.
(8) Protect the module from static; it may cause damage to the CMQSJ«I((ES.

%

(9) Use finger-stalls with soft gloves in order to keep display clegrrglfcing the incoming inspection and assembly process.

(10) Do not disassemble the module. '

(11) Protection film for polarizer on the module shall be slowly peéled off just before use so that the electrostatic charge can be
minimized. )

(12) Pins of I/F connector shall not be touched diﬁg&ﬁ.y wfth bare hands.

(13) Do not connect, disconnect the modul’e,ikr"iithé;‘Twaer ON?” condition.

(14) Power supply should always be turned or)[off by the item 6.1 Power On Sequence &6.2 Power Off Sequence
9.2 Storage and Transportation. w

(1) Do not leave the panel in hﬁghmm‘perature, and high humidity for a long time.

It is highly recommendehd:t;)f gt‘ofé the module with temperature from 0 to 35 C and relative humidity of less than 70%

(2) Do not store the ﬁifT-LtCD module in direct sunlight.

(3) The moduleksl“\aﬂ'ﬁgétored in a dark place. When storing the modules for a long time, be sure to adopt effective measures for
protecting the moduit’as from strong ultraviolet radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation is allowed. Formation of
dewdrops may cause an abnormal operation or a failure of the module.

In particular, the greatest possible care should be taken to prevent any module from being operated where condensation has
occurred inside.

(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to be stressed.
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10. Packing

B {1 W—
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