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EFRTRDERAE V0128649
1. General Specification

1.1 Mechanical Dimension

Item Dimension Unit
Number of Dots 128 x 64 dots
Module dimension (L x W x H) 26.7 x 61.26 x 1.41(Without component) mm
View area 23.74 x 12.864 mm
Active area 21.744 x 10.864 mm
Dot size 0.17(W) x 0.17(H) mm
Dot pitch 0.186(W) x 0.186(H) mm
Color White
Interface 68xx 8bit

1.2 Controller IC: SSD1306 Controller
2. Absolute Maximum Ratings

[tem Symbol Min Typ Max Unit
Operating Temperature Topr -40 — +80 T
Storage Temperature TST -40 — +85 T
Humidity — — 85 %
Supply Voltage For Logic VDD -0.3 — 4.0 \Y
Supply Voltage For Panel Vcee 8 — 19 A"
Operating lifetime 16000(*) Hrs

*:100cd/m? light on,50% checkerboard, Frame rate=105HZ, VCC=12V.
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3. Electrical Characteristics

VL128649

Item Symbol Condition Min Typ Max Unit

Supply Voltage For Logic Va — 3.0 3.2 33 A%
Supply Voltage For Panel Vee — 11.5 12 12.5 A%
Input High Volt. Vin — 0.8V — Va Vv
Input Low Volt. Vi — 0 — 0.2V \Y%
Output ngh Volt. Vou — 0.9V — Var Vv
Output Low Volt. VoL — 0 — 0.1V \%
*Supply Current(for Vpp) Ipp — — 45 — mA

*100cd/m? light on, Frame rate=105HZ, Vpp=3.2V, V¢ =12V.
4. Optical Characteristics

Item Min. Typ. Max. Unit

View Angle 160 - - deg

CIE x(White) 0.28 0.32 0.36 —

CIE y(White) 0.31 0.35 0.39 —

Dark Room contrast 2000:1 - - -

Response Time - 10 - us
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ETFREEGERATE V0128649
6. Interface Description
Pin No. Symbol Description
1 Vss Ground
2 VBAT Power supply for charge pump circuit.(Please NC)
3 NC NC
4 Vss Ground
5 Vobp Power supply for logic circuit.
6 CS# Chip select input.
7 RES# Reset signal input.
Data/ Command control.
8 D/C Pull high for write/read display data.
Pull low for write command or read status.
9 R/W Read/Write select pin.
10 E Read/Write enable pin
11 DBO
12 DBI1
13 DB2
14 DB3
Data bus(for parallel interface)
15 DB4
16 DBS5
17 DB6
18 DB7
19 NC NC
25 Vss Ground.
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EFRTRDERAE V0128649
/. Panel Layout Diagram

[ LTTTT [
C127~C1 $127~S0 C0=C126

SEG & COM Layout
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EFRTRDERAE V0128649
8. Application circuit

Non
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EFRTRDERAE V0128649
9. Timing Characteristics

6800 MPU Interface
Symbol | Parameter Min | Typ | Max Unit
teycle Clock Cycle Time 300 - - ns
tas Address Setup Time 0 - - ns
tAH Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
tpaW Write Data Hold Time 7 - - ns
tbHR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
Chip Select Low Pulse Width (read) 120
PWcsL . . . - - ns
Chip Select Low Pulse Width (write) 60
Chip Select High Pulse Width (read) 60
PWcsh . . . . - - ns
Chip Select High Pulse Width (write) 60
tr Rise Time - - 40 ns
tp Fall Time - - 40 ns

fas Taz

RW#

e X X
X

B towes .
* == P‘“-;_'V-] il
] ——
CS# \ t= _’/4_
tr T= 7 IoEw
— — | Toew »
D[7-01(WEITE) % Vahid Data

TAcC [
D[7:0)(READ) }i: Valid Data >< >—

[+ :
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10. POWER ON / OFF SEQUENCE & APPLICATION CIRCUIT

10.1 POWER ON / OFF SEQUENCE

Power ON sequence:

1. Power ON Vg,

2. After V¢ becomes stable, set wait time at least 1ms {ts)) for internal Vpp become stable. Then
set RES# pin LOW (logic low) for at least 100us (t1) 4)"and then HIGH (logic high).

3. After set RES# pin LOW (logic low), wait for at least 100us (t2). Then Power ON VCC.(l)

4. After Vcc become stable, send command AFh for display ON. SEG/COM will be ON after
200ms(tAF).

ON V. Vppo  RES#  ON Ve Send AFh command for Display ON
[ !
. : |
Va i [ | 1
e o
OFF .......H.HH.._.I_..:_ AAAAA I_“:_ ...... : ............................... -
I '
el | :
RES# : - :
| \ J | '
e ) Y SO OO e i
GND :_ H—Tr;: |
| 2 '
. | | |
\:CC' 5000 B Be N6 0 e e e 00 00— oo T
II EEEEEEN jl |
OFF rasananmannml — — NEooe—GE S -
| | : |
[ | : TaF |
|
_ ! | ON
SEG/COM : ’_
|
: e - OFF
Power OFF sequence:
1. Send command Ai h E(gr ??ijplay OFF.
2. Power OFF V. (1) (),
3. Wait for torr. Power OFF V¢ (where Minimum tore=0ms (5), Typicall
to|:|::100mS)
Send command AEh for display OFF  OFF V¢ OFF \-'CII_\-'DDIO
| |
Vee I
i I\IIIIIIIIIIIIIII.Ib
OFF - = === : .......... I. ___________________________ {Sensmsnnnsnnnnnn:
| < = ,
Va T 1 +
| | :\
OFF - - - -.—. I— --------- -: ———————————————————————————— (CeEEESEEESISEEEEEEE

Note:

(I Since an ESD protection circuit is connected between V¢ and Ve, Ve becomes lower than Vg,
whenever V¢ is ON and Ve is OFF as shown in the dotted line of V¢ in above figures.

(2) Ve should be kept float (disable) when it is OFF.
Power pins (V¢i, Vce) can never be pulled to ground under any circumstance.

(4 The register values are reset after t;.
3) Vi should not be Power OFF before Vc Power OFF.
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SFRHERYARAT _
11. Display Control Instruction

Command Table

(R/'W#(WR#) = 0, E(RD#) = 1 unless specific setting is stated)

VL128649

D[2

1. Fundamental Command Table
D/CZHex D7 D6 DS D4 D3 D2 DI D0 [Command [Description
0 21 1 0 0 0 0 0 0 1 [Set Contrast Control [Double byte command to select 1 out of 256
0 ATT-0]) A7 | As | As | Ay | As | Ar | A | Ag contrast steps. Contrast increases as the value
imcreases.
(RESET =7Fh )
0 |a4Aasl 1 | o |1 |0 O 1 | 0 | X, [Entire Display ON  [A4h, X;=0b: Resume to RAM content display
(RESET)
Output follows RAM content
ASh, X=1b: Entire display ON
Output ignores RAM content
] lA6/AT7l 1 0 1 0 0 1 1 X, [Set Normal/Inverse |46h, X[0]=0b: Normal display (RESET)
Display 0 in RAM: OFF in display panel
1 in RAM: ON in display panel
ATh, X[0]=1b: Inverse display
0 in RAM: ON in display panel
1 in RAM: OFF in display panel
0 AE 1 ] 1 0 1 1 1 X, [Set Display ON/OFF [AEh X[0]=0b:Display OFF (sleep mode)
AT (RESET)
AFh X[0]=1b:Display ON in normal mode
2. Scrolling Command Table
ID/C#Hex [D7 D6 DS D4 D3 D2 D1 DO [Command [Description
] P&27 | 0 | 0| 1|0 0 1 1 X, |Continuous 26h. X[07=0. Right Horizontal Scroll
o A[70]l oo |0 | 0] O 0 0 0 [Horizontal Scroll [27h X[0]=1. Left Horizontal Scroll
0 BRo]| * | *|*| * * B. | B, B, [Setup Honzontal scroll by 1 column)
0 crz:o]| = | * | * | * * o | o Co A[7:0] : Dummy byte (Set as 00h)
0 Do]| * | | * | = * D. | D, D, B[2:0] : Define start page address
0 E[70]] 0 [0 | o] o 0 0 0 0 000b — PAGEOQ[011b — PAGE3 |110b — PAGEG
0 F[7:0] | 1 1 1 1 1 1 1 1 001b— PAGE1 |100b — PAGE4 |111b — PAGE7
010b— PAGE2 [101b — PAGES
IC[2:0] - Set time interval between each scroll step in

terms of frame frequency
000b — 5 frames 100b — 3 frames
001b — 64 frames 101bh — 4 frames
010b — 128 frames 110b — 25 frame
011b — 256 frames 111b — 2 frame
:0] : Define end page address

E[7:

F[7:

000b — PAGEOQ

011b — PAGE3

110b — PAGEG

001b — PAGE1

100b — PAGE4

111b - PAGE7

010b - PAGE?

101b — PAGES

The value of D[2:0] must be larger or equal

to B[2:0]
0]:

0]:

Dummy byte (Set as 00h)

Dummy byte (Set as FFh)
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2. Scrolling Command Table

MCEHex D7 [Ddé 5 D4 D3 D2 D1 D0 Command [Description

I pa2Aa| 0 ] 1 o 1 0 X Xy [Continmous 20k X,3=01b : Vertical and Right Horizontal Scroll
I Ao o (o | oo [i] i i 0 [Vertical and [2Ah 3, 3=10b : Vertical and Left Horizontal Scroll
o =TI I I I * B, | B, | B, [Horizontal Scroll | (Horzoatal scroll by 1 colomn)

0 S I I L * C, | € | Cy [oemp |4[7:0] : Dumpry byte

0 Dpzoq) * [ = *]* * D, | D | Dy

o Eso)| # [ * [Bs || B | B | B | E& [B[2:0] : Define start page address

[000h — PAGEQ 01 1b — PAGE3S |1 10b — PAGES
|01k — PAGE] [100b — PAGE4 |1 11b — PAGET
[010b — PAGE2 [101b — PAGES

}C[2:0] - Set time interval between each scroll step in
terms of frame frequency

000k — 5 fames

100b — 3 frames

001k — 64 frames

101b — 4 frames

010b — 12§ frames

110b — 25 frame

011k — 256 frames

111k — 2 frame

[D[2:0] : Define end page address

|00k — PAGED

[011b — PAGE3

1100 — PAGES

j001b — PAGEL

100 — PAGE4

1110 — PAGET

010k — PAGED

101b — PAGES

The value of DN2:0] must be larger or equal
to B[2:0]

[E[5:0] : Vertical scrolling offset
e g E[5:0} 01h refer to offset =1 row
E[5:0] =3Fh refar to offset =43 rows

[ote
"' Mo contimous vertical scralling i available.

I IE [ ] 1 o 1 1 1 0 [Deactivate scoell [Stop scrolling that is configured by command
62T/ 280/ 28k

MNote
"' After sending YEh command to deactivate the scrolling
pction, the ram data needs to be rewTitten

i F U a 1 o 1 1 1 1 |Activate scroll  [Start scrolling that is configured by the scrolling setap
jommands :26h'2Th20h 24 with the following valid|
equences:

[Valid commeand sequence 1: 26h ;2Fh
[Valid command sequence 2: 27h ;2Fh.
[Valid commmand sequence 3: 20h 2Fh
[Valid commmand sequence 4: 24k ;JFh

[For exampls, if “2&h; 24h; 7Fh ™ commands are
fissued, the sefting in the last srolling semp command |
ie 2Ah in this case, will be executed In other words,
setiing in the last scrolling setup command overwTites
fthe setting in the previons scrolling setop commands
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2. Scrolling Command Table

IDVCEHex

o7

D

D&

D3

[

D1

D0

ICommand

[Description

I |43

o |arsa
o [Brs0]

1

Ll
L]

0

B

1
A
B,

4
]
Ay
B,

A

Set Vertical Scroll
|Area

|A[5:0] : Set Mo. of rows in top fixed area. The No_ of
rows in top fixad ares is referenced to the
top of the GDDEAM (16 row 0).[RESET =
0]
[B[6:0] - Set Mo. of rows in scroll area. Thas 1s the
number of rows to be used for vertical
serollmg. The scroll area starts in the first
row below the top fixed area. [RESET = 64]
[Note
"' A[5:0]+B[6:0] <= MUK ratio
= B[4:0] == MUX ratio
*'"Vertical scrolling offset (E[5:0] in 29h2ARK) =
B[&:0]
' Set Display Start Line {3030,3030X, 3 of
40h~-TFh) = B[§:0]
*! The last row of the scroll area shifts to the first row
of the scroll area.
I For 644 MUX display
A[5:0] =0, B[6:0]=54 : whole area scTolls
A[5:01= 0, B[6:0] =< 64 : top area scrolls
A[5:0] +B[6:0] < ¢4 : ceniral area scrolls
A[5:0] + B[6:0]= 64 : bottom area scrolls

3. Addressing Setting Command Table

DiCEH

D7

g

D&

D4

D3

D2

D1

ICommand

[Description

1]

-0F

]

]

0

0

X

X

P

Set Lower Column
Star Address for
[Page Addressing
Modea

[~et the lower nibble of the column start address
register for Page Addressing Mode using 3[3:0]
luc data bits. The nitial display line register is
reset to MO00L after RESET.

Mote
" This command is only for page addressing mode

10-~1F

X

X

Set Higher Column
Smart Address for
[Page Addressing
Iioda

[5et the higher nibble of the cohimn start address
register for Page Addressing Mode using 3[3:0]
ls data bits. The nitial display line register is
peset to 000D after RESET.

MNote
"' This coramand is enly for page addressing mode

Set Memory
|Addressing Mode

|A[1:0] = 00, Horizontal Addressing Mode
14[1:0] = 01, Vertical Addressing Mode
|A[1:0] = 10%, Page Addressing Mode (RESET)
|4[1:0] = 11k, Invalid

(=]

L=

t
E

As

A,y
B,

Set Column Address

[etp column start and end address
|A[6-0] : Column start address, range - 3-1274d,
(FESET=0d)

[B[6:0]: Column end address, range : 0-127d,
(RESET =117d)

Mote

"' This command is only for horizontal or vertical
pddressing made

VL128649
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3. Addressing Setting Command Table
DicsHex D7 Dé D5 pd Pp3 b2 1 0 Command [Description
0 [22 0 o 1 U U L] 1 0 [Set Page Address [>etup page start and end address
D lA[z07| = - * " o A | A A |4[2:0] : Page start Address, range : 0-Td,
o BL2op| = - " " * | By | B, | By (RESET =0d)
[B[2:0] : Page end Address, range : 0-7d,
(REESET=Td)
Note
" This command is enly for horizontal or vertical
pddressing mode
o BO-BT| 1 o 1 1 0| X, | X, | X, |5et Page Start [~et GDDEAM Page Start Address
|Address for Page (PAGED-PAGET) for Page Addressing Mode
|Addressing Mode lsing X[ 2:0]
Note
"' This command is onlty for page addressing mode
H. Hardware Configuration (Panel resolution & layout related) Command Table
VCHFHex [D7 Dd D5 Dd D3 D2 D1 DD jCommand [Description
o 40-.TF | 0 ] B | M| X | X, | X, | X, [Set Display Start LinefSet display FLAM display start line register from
0-63 nsing 330303 3.
[Dizplay start line register is reset to 00006
during RESET
I JAAL| 1 ] 1] 1] 0 0 Xy [|Set Segment Fe-map |[A0h X[0]=0b: column address § is mapped fo
SEG) (RESET)
IA1h, X[0]=1b: column address 127 is mapped to
SEGD
I |45 1 ] 1 i) 1 0 0 0 |Set Multiplex Fatio  [Set MUK rato to F+1 MU
I U ol A AL AL A A ] A PI=A[5:0] : from 160U to S4MU, RESET=
1111110 (ie. 634, G4MUID
|A[5:0] from O to 14 are mvalid entry.
I CCE | 1 ] O | X, | D 0 0 |Set COM Champut C0h, X[3]=0b: normal mode (FEESET) Scan from
Scan Direction COMD to COM[N -1]
C8h X[3]=1b: remapped mode. Scan from
COM[N-1] to COMD
[Where I is the Multiplex ratio
I D3 1 1 ] 1 [i] 0 1 1 |SetDisplay Offset  [Set vertical shift by COM from 0d--63d
I larson | * =lAs A A lA A A, [The value is reset to (Jh afier FESET.
I DA 1 1 ] 1 1 0 1 0 [|Set COM Pins |A[4]=0b, Sequental COM pin configuration
I A5 0 O | As | A| D 0 1 0 [Hardware IA41=1b(FESET), Alternative COM pin
IConfipuration confl puration
IA[F1=0b(FESET), Disable COM LeftRight
permsp
|A[5]=1b, Enable COM Left Bight remap

VL128649
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TR ARAE
5. Timing & Driving Scheme Setting Command Table
DiC#Hex D7 Déd s 4 D3 D2 D1 [0 |Command [Description
0 D5 1 1 0 1 0 1 0 1 [SetDusplay Clock  |A[3:0] : Define the divide ratio (D) of the
0 JACT-07 | A- | As | As | A | A | Ay | Ay | Ay Divide display clocks (DCLE):
[Fatie/ Oscillator Divide ratio= A[3:0] + 1, EESET is
[Frequency 000b (divide rato = 1)
|A[7:4] : Set the Oscillator Frequency, Frac.
Orcillator Frequency increases with
the vale of A[7:4] and vice versa.
BESET is 10{db
Range:0000b-1111k
Frequency mcreases as sefting vahie
InCreases.
0 o 1 0 1 1 0 1 |Set Pre-charge Pemod|[A[3:0] : Phase 1 penod of up to 15 DCLE
- clocks 0 is invalid entry
0 JATTO] | Ar | A | A | A | As | A | A | As (RESET=1L)
|A[7:4] : Phase 2 peried of up to 15 DCLE
clecks 0 is invalid entry
(RESET=2h )
0 DE 1 1 0 1 1 i 1 1 [5et Ve Deselect AlS4] | Hex |V ooun deselect level
i [Level code
0 AfE4] | 0 | A | A | AL | O 0 0 0 000 | 00h |~ 0655 Vs
0100 | Mh [~ 0.77x Voo (RESET)
01l [ 30h |~ 083 x Ve
0 E3 1 1 0 0 0 1 1 OPp jCommand for no operation
Note

(1) “*" stands for “Don’t care™

VL128649

16 of 18



SFRHIPARAF
12. Reliability

M Content of Reliability Test

VL128649

NO. Items. Specification Applicable
Standard
High temp. (Non-operation) 85°C, 240hrs —
High temp. (Operation) 70°C, 120hrs —
Low temp. (Operation) -40°C, 120hrs —
4 High temp. / High. humidity 65°C, 90%RH, 120hrs
(Operation)
-40°C ~85°C (-40°C /30min;
) transit /3min; 85°C /30min,;
5 Thermal shock(Non-operation) . . . —
transit /3min) lcycle: 66min,
100 cycles.
Frequency : 5~50HZ, 0.5G
6 Vibration Scan rate : 1 oct/min N
Time : 2 hrs/axis
Testaxis: X, Y, Z
Height: 120cm
Sequence : 1 angle ~ 3 edges and
7 Drop 6 faces -
Cycles: 1
8 ESD (Non-operation) ?H discharge model, +£8kV, 10 L
imes

Test and measurement conditions

1. All measurements shall not be started until the specimens attain to temperature stability.

2. All-pixels-on is used as operation test pattern.

3. The degradation of Polarizer are ignored for item 1,4 & 5.

Evaluation criteria
1. The function test is OK.
2. No observable defects.

3. Luminance: > 50% of initial value.

4. Current consumption: within £ 50% of initial value.
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EFRTRDERAE V0128649
13. Numbering system

V L 12864 9 - W P

O © ® ® ® ©® O
1. Brand Name

V | Vitek Display co., LTD

2. Display Type
L | OLED Type

3. Number of Pixels
Graphic Module Row Dots x Column Dots

4. Series number

1-9 Series Number

5. LCD Mode:

B Blue

G Green

\\Y% White

Y Yellow

C Color
6. DC/DC

X Without Positive Voltage

P Positive Voltage

7. Special code
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