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1. General Specification

(1) Mechanical Dimension

Item Standard Value Unit
Number of dots 12864 dots
Module dimension (L*W*H) 41.9*28.0*1.6(MAX) mm
View area 38.45*20.21 mm
Active area 36.45*18.21 mm
Dot size 0.255(W)0.255(H) mm
Dot pitch 0.285(W)0.285 (H) mm
(2) Controller IC: SSD1325 Controller
(3) Temperature Range
Operating -40 ~ +70k
Storage -40 ~ +85k
2. Absolute Maximum Ratings
Item Symbol Min Typ Max Unit
Operating Temperature ToP -40 E +70 K
Storage Temperature TST -40 E +85 K
Input Voltage (VDD) VDD -0.3 E 35 \Y}
Supply Voltage (Vcc) Vce 8 E 16 \Y}
Humidity E E E 85 %
Operating lift time E E 40000(*) E Hrs
*:60cd/m? light on
3. Electrical Characteristics
Item Symbol | Condition | Min. Typ. Max. Unit

Supply Voltage For| Vbbp-Vss E 2.4 2.7 3.5 \Y}

Logic

Supply Voltage For| Vcc-Vss E 135 14 14.5 \%

Panel

Input High Vol ViH E 0.8Voo| E Vbb Vv

Input Low Vol ViL E 0 E |0.2Vop \Y;

Output High Vol VoH E 0.9Voo| E Vbb V

Output Low Vol. VoL E 0 E 0.1Vop \Y}

Supply Current Ipp E E 18 20 mA
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4. Optical Characteristics

Item Min. Typ. Max. Unit
_ E E
View Angle 160 deg
Dark Room contrast 2000:1 E E E
E E
Response Time 10 us
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5. Block Diagram

DEP128064J-Y
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6. Interface Pin Function

ZI:. Symbol| Level Description

1 Vss oV Ground

This pin is the output pin for the voltage output low level for SEG signals. This
2 VSL A pin can be kept NC or connected with a capacitor to VSS for stability.
3 vee A Positive OLED high voltage power supply

The COM voltage reference pin, this pin should be
4 VCOMH A connected to ground through a capacitor
5 \VDD H/L Voltage power supply for logic
6 BS1 H/L Interface select pin
7 BS2 H/L Interface select pin
8 CS# H/L Chip select pin. The driver IC will be selected When CS pin is active low.
9 RES# H/L Hardware reset signal
10 D/C# H/L This is data/command control pin, H: Data input ,L: Command input .
11 R/W# H/L Write strobe signal and reads data at the low level
12 | E(RD) H/L Read strobe signal and reads data at the low level
13 DBO H/L Data bus line
14 DB1 H/L Data bus line
15 DB2 H/L Data bus line
16 DB3 H/L Data bus line
17 DB4 H/L Data bus line
18 DB5 H/L Data bus line
19 DB6 H/L Data bus line
20 DB7 H/L Data bus line
21 A The current reference input pin, this pin should be

IREF connected to ground through a resistor.

22 Vce A Positive OLED high voltage power supply
23 NC A No connection
24 Vss A This is ground pin
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7. Timing Characteristics
7-1.8080 MPU Interface

Svmbol Parameter Min Typ Max Unit
tevele Clock Cyele Time 300 - - ns
tag Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tpsw Write Data Setup Time 40 - - ns
tpEW Write Data Hold Time 15 - - ns
tpER. Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tace 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
tp Rise Time - - 15 ns
tp Fall Time - - 15 ns
tes Chip select setup time 0 - - ns
tesy Chip select hold time to read signal 0 - - ns
tesE Chip select hold time 20 - - ns

8080-series parallel interface characteristics (Form 1)

Write cvcle (Form 1) Fead ¢vele (Form 1)
Cs2 Cas by i
L.n b +
DicH %‘ K DICE Z:
b [ ]
R PR Y
—.'I '!—t: tﬁ'— — 11:& :._l "Erdi -._i
Wi v la L E EDz= Teyean -\L

o | Lo Luge loer |
2 + ~ e i =
D[7:0] { | — D[7:0] { M X/@_
-t tcm -
8080-series parallel intertface characteristics (Form 2)
Write cycle (Fomu 2) Read cyele (Form 2)
- tl-'!-=l'- =j - 1:|-HI .
] '.—Lp - i
=8 L1 Lo EJ_ Y CsH % e
"\'—? IP|.'|"'-’|‘|

D/CH :g‘ DiCH :Et ’x:
o k. A

y L J*—"H ks - be * ‘:ﬂ'
WRE Ty / KoF \ -
X Gaw | | Toww : :E’";:: h’;
D[7:0] EL JE i { K11

P ———1
1
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7-2.6800 MPU Interface

Symbol Parameter Min Typ Max Unit
tevele Clock Cycle Time 300 - - ns
tag Address Setup Time 0 - - ns
tam Address Hold Time 0 - - ns
tpsw Write Data Setup Time 40 - - ns
tpaw Write Data Hold Time 15 - - ns
tpar. Read Data Hold Time 20 - - ns
tox Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
PWesr Chip Select Low Pulse Width (read) 120 - - ns
Chip Select Low Pulse Width (write) 60
PWesy Chip Select High Pulse Width (read) 60 - - ns
Chip Select High Pulse Width (write) 60
tr Rise Time - - ns
ty Fall Time - - 5 ns

6800-series MPU Parallel Interface Characteristics

DIC# :>< X
i t-‘\-'3 e T.’IH
RWE X ><
E / \
—
’ L
= PWees
N B W e ™
CS# \ — / = .,
t= 1 oo
E = Tnaw i
DD (WEITE) Valid Data
[
[-\CE l-l:l.-||"|
Do~-D5(READ) alid Datd
ton
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DEP128064J-Y
7-3.Serial Interface

Symbol Parameter Min Tvp Max Unit
tevcle Clock Cycle Time 250 - - ns
tag Address Setup Time 150 - - ns
tam Address Hold Time 150 - - ns
tess Chip Select Setup Time 120 - - ns
tosy Chip Select Hold Time 60 - - ns
tpsw Write Data Setup Time 100 - - ns
tpmw Write Data Hold Time 100 - - ns
terxL Clock Low Time 100 - - ns
telxH Clock High Time 100 - - ns
tp Rise Time - - 15 ns
tp Fall Time - - 15 ns

Serial InterTace Characteristics

DIC# ><

N

CS# leas lesn
A

s

::If.l. t‘.’:.hll

SCLE(D) /

loaw [T
W ——

SDIN(D,} >< Valid Data ><

Cs# e P

SCLK(D.

SDIN(D)) 4< D?>< Dt3>< D5>< m>< D_%->< D:>< D]>< DL}>7
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8. Power ON / OFF Sequence & Application Circuit
8.1 POWER ON / OFF SEQUENCE
Power ON sequence:

1. Power ON VDD.

2. After Vbb become stable, set RES# pin LOW (logic low) for at least 3us(t1)
and then HIGH (logic high).

3. After set RES# pin LOW (logic low ), wait for at least 3us(t2).Then Power ON
Vcce.(1)

4. After Vcc become stable, send command AFh for display ON. SEG/COM wil
be ON after 100ms(taF).

ON Vpn RES# ONVee  Send AFh command for Display ON
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Power OFF sequence:
1. Send command AEh for display OFF.
2. Wait until panel discharges completely.
3. Power OFF Vcc. (1), (2)
4. Wait for torr. Power OFF VDD. (Where Minimum torr=80ms, Typical torr=100ms

Send command AEh for display OFF OFF Ve OFF ‘iu‘l;.g.
I I
Vee . |
I N EEEEEEEEEEEDNR mEEm I
| I "
GND-“_.-V.-.--.l..~-‘-.-‘-.-}-‘_.-.-.-.-.-,-._.-v-.v-v.-.--‘l.?lLI.Al.lLi.il.I.I_l EEEN
: L toer
Voo I I |\
GND--== == S :. ......................... _l_
1 I

Note:

(1) Since an ESD protection circuit is connected between VDD and VCC, VCC
becomes lower than VDD whenever VDD is ON and VCC is OFF as shown
in the dotted line of VCC in above figures.

(2)VCC should be disabled when it is OFF.
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8.2 Application circuit

Ul
2 NEE E/RD L2
NCC |

¥CC } 2 1
vee  RWw

JRS 5 10
{NDD VDD D/C —— DIC >
1 | VCcOMH RES
2 vsL cs (—2
¢ Bs1 D7
T Bs2 D6
2 mEF D5 —2
B N pa 2 b

C1 2 e 1

D2 —
2 vss D1 —2
il 1_1vss po [—13 Do

Recommend Components: C1:
2.2uF/25V (0805)
C2: 1uF/16V (0603)

BL12864J

C3: 4.7uF/25V (TANTALUM or Solid Tantalum 4.7uF/25V/A Case (Vishay 572D) )

R1: 1M ohm/1% (0805)

Note: This circuit is for 8080 interface

DEP128064J-Y
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9. Display Control Instruction

Command Table

(D/CH = 0, R'W# (WRH = 0, E (RD#) = 1) unless specific selling is stated

DEP128064J-Y
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Fundamental Command Table
IVO| Hex |D7\DG6|DE|D4 (D3 D2 D1 (D0 Command Deseription
0 15 Q1o (ol 0101 [SetColumm Address  [Second command Al5:0] sets the column start address
0 |A[S:0]] * | * |As|As|As| Az A | A ffrom 0-63, POR =00h
0 |B[S0]*|* |B:|Bs| B | B:| By | Ba [Third command B[5:0] sets the column end address
from 0-63, EESET = 3Fh
0 5 (O {1 {1 {1 |01 0|1 |Set Row address Second cormmand A6:0]sets the row start address from
0 |A[6:0] | * |As|As|As|As| Az| A A 0-79, RESET = (0h
0 |B[&0O]| * |Bs|Bs|Bs | By (B2 | By | By Third command B[6:0] sets the row end address from 0-
79, RESET = 4Fh
0 81 Lo 000|001 [Set Contrast Current  [Double byle cormmand to select 1 oul of 128 contrast
0 |A[6:0]]| * | As| As| As|As| Al Al An steps. Contrast increases as level increase
The level is set to 40h after RESET
0 [81-80 |1 (0| 0|0 |01 |X| XSt Current Range Bdh = Quarter Curmrent Range (RESET)
{85h = Half Cument Range
Boh = Full Current Range
0 AD 11|01 |0|0]|0|0]0 [Set Re-map A[0]=0, Disable Column Address Re-map (RESET)
0 |A[G:O]| * |Ag|As| A | Az Azl A | Ag A [0]=1, Enable Column Address Re-map
A4 [1]=0, Disable Nibble Re-map (RESET)
A [1]1=1, Enable Nibble Re-map
A[2]=0, Horizontal Address Increment (RESET)
A[2]=1, Vertical Address Increment
A [4]=0, Disable COM Re-map disable (RESET)
A4 [4]=1, Enable COM Ee-map
A [5]=0, Reserved (RESET)
A[5]=], Reseaved
A[6]=0, Disable COM Split Odd Even (RESET)
A[6]=1, Enable COM Split Odd Even
0 Al L o1 |0|0|0] 0|1 [SetDisplay Start Line [Set display RAM display start line register from 0-79
0 |A[6:0] ]| * | As|Ac| Ay | A5 AsxlA | Ay [Display start line register is reset to 00h after RESET
0 A2 1 (010|001 |0 [SetDisplay Offset Set vertical scroll by COM from 0-79
0 |A[GO]| * |As|As| Ag|As| Az A | Ag The value is reset to 00H after RESET
0 |A4-AT| 1 |0 [ 1| 0|0 |X; X Xp[Set Display Mode 4 4h = MNormal Display (RESET)
4 5h = Entire Display ON,
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Fundamental Command Table
D/C| Hex |D7|DG(DE|D4 D3| D2|D1 DO Command Deseription
fall pixels wims ON in GS level 15
14.6h = Entire Display OFF, all pixels wms OFF
1A 7h = Inverse Display
o A% |1 |01 001|000 |SetMultiplex Batio  [The next command determines multiplex ratio N firom
0 |A[6:0]| * [Ag|As|As|As|Az|AL|Ag 16MUX-80MUX,
A[6:0] = 15 represents 16MUX
IA[6:0] = 16 represents 1TMUX
A[6:0] = 78 represents TOMUX
A [6:0] = 79 represents SOMUX
O AD |1 (021 |0|2]|1]0]|1 |StMaster A[0] =0, Select external Ve supply
O [A[L:a)| [« [**]*]*]1 A |Configuration A0] = 1, Reserved (RESET)
Maote
Y Bit A[0] must be set to Ob after RESET.
' The setting will be activated after issuing Set Display
O command (AFh)
O AE |1 (01|00 |1]|1]0|SetDisplay ON AEh = Display OFF (Sleep mode) (RESET)
0 AF |1 |0 1|0 L|1]|1] 1 |SetDisplay OFF A Fh = Display ON
0 BO |1 (0110|000 |SetPrecharge A[5:0] = 08h (RESET)
Compensation Enable
O [A[S:0]] ™ | ™ [As|As|As| Az Ay | Ay 14 [5:0] = 28h, Enable pre-charge compensation
0 Bl 1 1110|001 |SetPhase Length A[3:0] = P1, phase 1 period of 1-15 DCLKs,
O |A[BO* %] *]*|As|A;|A A RESET = 3DCLKS = 3h
O |A[T4] |As |Ag|As|Ag| * | * | * | ® A[7:4] = P2, phase 2 period of 1-15 DCLKs,
RESET = SDCLKS = 5h
Nole
L0 DCLEK is invalid in phase | & phase 2
0| B2 |1[{0|1|1|0]|0|1] 0 |SetRowPeriod [The next command sets the number of DCLKs, K,
0 |A[7:0] | A7 |As| As| Ag|As| Az | A | Ag|(set frame frequency) per row between 2-158 DCLKS
IRESET = 37TDCLKS = 25h
The K value should be set as
K = P1+P2+3515 pulse width
(RESET: 345420DCLES)
0 B3 1 1110011 |SetDisplay Clock The lower nibble (A[3:0]) of the next command defines
0 [A[3:00] % | *|*|*|A;|A;|A | Ay [Divide Ratio / the divide ratio (1) of display clock (DCLK)
0 |A[74] A7 | AglAclAgl * | * | *] * [Oscillator Frequency Divide ratio m}_=ﬂ[3:l.‘]lj+.l T .
A | ? (A[3:0]RESET is 0001b, i.e. divide ratio (D) =2)




Fundamental Command Table
Q| IHex |(D7|D6|DS\D4|D3 D2(D1 DO Command Description
The higher nibble (A 7:4] ) of the next cormrmand sels
the Oscillator Frequency
Oscillator Frequency increases with the value of A[7:4]
fnd vice versa
Range: 0000b--1111b
RESET= 0100b represents 655KHz,
typical step value: 5% of previous value
i) B4 1 {01 (1 ]|0|1][0]| 0 SetPre-charge 4]2:0] = 0 (RESET)
O JA[2:00] = | * | *= | * | * A A A [Compensation Level A[2:0] = 3h, Recornmended level
0 BE |1 |01 |1 |1]|0]|0]|0[SctGrayScale Table [The next eight bytes of command set the gray scale level
O |A[2:00| * | * | *|*|*|A|A A of GS1-15 as below:
0O |B[2:0]|*|*|*|*)|*|B:|B|By 4] 2:0] = Gray scale level of GS1, RESET=1
0 |Bl6d]| * |Bs|Bs|Bs| *| *| *| * [2:0] = Gray scale level of GE2, RESET=1
o |crzoll*=|*|*|*|*|c:al|c [6:4] = Gray scale level of GS3, RESET=1
o lotean| « leulicelicy| # |« | «| & '[2:0] = Gray scale level of G54 KESET=1
g ol T e [6:4] = Gray scale level of GSS, RESET=1
0 D[z Dy Dy Dy [2:0] = Gray scale level of GS6, RESET=1
O |D[G:A]| * |Dg|Ds\Dyg| * | * | *|* [6:4] = Gray scale level of GS$7, RESET=1
0O |E201|1*|*|"|*|*|E:|E|Eg i 2:0] = Gray scale level of G58, RESET=1
0 |F64] | ® | BB | By ® || =] = 0:4] = Gray scale level of GS9, RESET=1
o | Er2 sl elw|ls]lslelele [2:0] = Gray scale level of G510, RESET=1
[2:0) Fz(F; | Fo
o |Fea) | * |Es| B |Ee] *| = | ¢ | * [6:4] = Gray scale level of G511, RESET=1
i o Rl B i iy s i[2:0] = Gray scale level of G812, RESET=1
O |GIZO ] *|*|*|*]"|G:fGCu|Go 6:4] = Gray scale level of G513, RESET=1
0 |GIe:d]| * |G| Gs|Ga| * | *|*| " 1[2:0] = Gray scale level of G514, RESET=1
o |H:op ] =|*|*]|*|*|H|H|H [6:4] = Gray scale level of (815, RESET=1
0 |H[6:4] | * |Hs | Hs [T | * | = || =
0 BC 110111 |1({1|0]0 SttPrcchargl:Vcllagc'Smmd cormrmand A[7:0] sets the precharge voltage
0 JA[7:0] |JAT|AGIAS| A4 |AZ[AZ|AL AOQ level,
A[T:0] looooox connects to Voo (RESET)
001xxx 1O Vigp
Q0000000 0.51% Vier
QOOO0001  0.52* Vaer
OO0L1111 ©.84* Vg
0 BE 10|11 )11 |10 |SetVeoge Voltage  [Second command Al4:0] sets the Veogue  voltage level |
0 |A[4:0]] = | * | 0 |A4]|A3[|AZ|AL|AD A[4:0] 00000 0.51%Vier
00001 0.52* Ve
11101 0.81* Vggs (RESET)
11110 0.82* Ve
11111 0.84* Vppe
0 BF |1 |0 |11 ]1]1]1]1 |SetSegmentLow Second command A[3:0] sets the VEL voltage as
0 |ABOI """ * | As| A A | A [Voltage (VSL) Tollow:
A[3:0] = 0010 kept VSL pin NC
A[3:0] = 1110 (RESET) connect a capacitor between
VEL pin and Vas
0 E3 1 (1|1 |0|0|0]|1]1 [NOP Command for No Operation
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Graphic acceleration command

Set (GAC) (D/CH = 0, R'WHWRAH= 0, E(RD#) = 1) unless specific setting is stated

Graphic acceleration command

D/C#| Hex (D7|D6 D3| D4 (D3| D2 |D2 (D0 Command Description
0 23 o|lo|1 00|01 |1 A[0] = Ob: Disable Fill rectangle
0 |Aa[4:0]| * v lagl | Ay A A[0] = 1b: Enable Fill rectangle (RESET)
Granhii A[1] = 0b: Disable x-wrap(RESET)
aphic |, 119 = 1b: Enabl d in x-direction duri
Sriteration [1]=1b: Enal e wrap around in x-direction during
GGl copying and scrolling
Ry A[4] = 0b: Disable reverse copy (RESET)
A[4] = 1b: Enable reverse during copying.
0 24 o(0o|1]0]|O0O]|1|0]|O0 A[5:0]: Column Address of Start
0 |A[S:0]] * | * |As|As|As|A|A|A
15:0] o] el D il il B[6:0]: Row Address of Start
0 B[60] " Bﬁ B5 B4 B3 Bg B1 Bg
0 |C[5:0]| * | * |Cs | Cy |G| 8| Cy|Cy C[5:0]: Column Address of End
0 D[60] * Dﬁ D5 D4 D3 D2 D1 Dg
D[6:0]: Row Address of End
0 E[70] E7 Eﬁ E5 E4 E3 Eg E1 En
E[7:0]: Set Gray scale pattern
E[7:0] This byte is divided into two nibbles. The
most significant 4 bits represent the gray scale
Draw Rectangle level of the left pixel of each group. The least|
significant 4 bits represent the gray scale level of]
the right pixel of each group. Please refer to
Figure 33 for the gray scale pattern setting
examples.
Note:
(Vo<A<C<63
Po=B<D<79
0 25 o|o0o|1|0|0O|1|0]|1 A[5:0]: Column Address of Start
0 A[50] * * A5 A4 A3 Ag A1 AD o
0 |B[6:0]| * |Bs|Bs|Bs|Bs|B, | B | B B[6:0]: Row Address of Start
0 JC5:01 * | * GG |G |GGG C[5:0]: Column Address of End
0 D[610] * Dﬁ D5 D4 D3 Dg D1 Dg
0 |E[50]| * | * |Es|Es | Es|E|E | Ey D[6:0]: Row Address of End
0 F[60] * Fﬁ F5 F4 F3 F2 Fl FU
E[5:0]: Column Address of New Start
Copy
F[6:0]: Row Address of New Start
Note:
(Vo<A<C<63
(D o<B<D<79
(Yo <E=63
(D0 <F<79
DEP128064J-Y -16-



(Graphic acceleration command

D/C#

Hex |D7|D6|D5 | D4

D3

D2

D2 | DO Command Description

0

0
0
0

26 0|01
A[S0]] * | * | As
B[6:0] | * | B | Bs
CIL:0]| * | * | *

0
Ay

B,
£

Aj
B;

A
B;

1|0 A[5:0]: 1~63 horizontal offset in number of 2~127 column
0 no horizontal scroll

B, | By B[6:0]: 2~80 number of rows to be H-scrolled
C | Cy
C[1:0]: scrolling time interval
00b 12 frames
Horizontal Scroll 01b 64 frames
10b 128 frames
11b 256 frames
Note:
(0 Scrolling operates during display ON.
9 The parameters should not be changed after scrolling is
activated

ZE (0|01

This command deactivates the scrolling action.

Note
(Y After sending 2Eh command to deactivate the scrolling
action, the ram data needs to be rewritten.

1 | 0| StopMoving

This command activates the scrolling function according to
the setting done by Horizontal Scroll command 26h.

Note

(D The “wrap around in x-direction’ function must be
enabled before scrolling start. i.e. Bit A{1} of command
23h must be set to 1b before issuing 2F command.

1 | 1 | Start Moving

Read Command Table

(D/CH#=0, R/W# (WRH=1, E (RD#)=1 for 6800 or E (RD#)=0 for 8080)

D7DDsDyDsD;Dy
Dy

Status Register Read

D7 = Oreserved

D7 = 1reserved

D6 = O:indicates the display is ON
D6 = l:indicated the display is OFF
D35 = Oreserved

D35 =1reserved

D4 = Oxreserved

D4 = 1:reserved

Note
() Patterns other than that given in Command Table are prohibited to enter to the chip as a command;
Otherwise, unexpected result will occur

DEP128064J-Y
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10. Reliability
tContent of Reliability Test

NO Items Specification Applicable
' ' P Standard
1 High temp. (Non-operation) [85°C, 240hrs —
High temp. (Operation) 70°C, 120hrs —
Low temp. (Operation) -40°C, 120hrs —
High temp. / High. humidity  |65°C, 90%RH, 120hrs
4 (Operation) T
-40°C ~85°C (-40°C /30min;
5 Thermal shock(Non- transit /3min; 85°C /30min; L
operation) transit /3min) 1cycle: 66min,
100 cycles.
Frequency : 5~50HZ, 0.5G
6 Vibration S_can rate : 1 oc_:t/mln L
Time : 2 hrs/axis
Testaxis: X, Y, Z
Height: 120cm
7 Drop Sequence : 1 angleE3 edges —
and faces Cycles: 1
Air discharge model, +8kV, 10
8 ESD (Non-operation) times —_—

DEP128064J-Y

-18-—
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