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1.Module Classification Information

CFAL 12864Z Y B4
O 0 ®6 ®

Brand : CRYSTALFONTZ AMERICA, INCORPORATED
Display Type : H—Character Type, G—Graphic Type , L—-OLED
Display’s Logical Dimensions : 128 columns by 64 rows.

Model Variant: Z

Color : Y—Yellow |

Special Code B4—-PCB

© 0|8 0|0|0

2.Precautions in use of OLED Modules

(1)Avoid applying excessive shocks to the module or making any alterations or modifications to
it.

(2)Don’t make extra holes on the printed circuit board, modify its shape or change the
components of OLED module.

(3)Don’t disassemble the OLED.

(4)Don’t operate it above the absolute maximum rating.

(5)Don’t drop, bend or twist OLED.

(6)Soldering: only to the I/O terminals.

(7)Storage: please storage in anti-static electricity container and clean environment.



3.General Specification

Item Dimension Unit
Number of Characters 128 columns x 64 Rows —
Module dimension 93 x 70 x 9.0 MAX) mm
View area 65 x 33 mm
Active area 61.4 x30.7 mm
Dot size 0.45 x 0.45 mm
Dot pitch 0.48 x 0.48 mm
LCD type OLED , Yellow
Duty 1/64

4.Absolute Maximum Ratings
Item Symbol Min Typ Max Unit

Operating Temperature Top -20 — +70 °C
Storage Temperature Tsr -30 — +80 °C
Input Voltage Vi 0 — Vb \Y
Supply Voltage VbD 2.4 3.0 3.5 \Y




5.Electrical Characteristics

Item Symbol Condition Min Typ Max Unit
Supply Voltage For Vbp-Vss — 2.4 3.0 3.5 A%
Logic
Input High Volt. Viu — 24 — 3.5 \Y
Input Low Volt. Vi — 0 — 0.2 Voo A%
Total Power Pr Vop=3.0V — — 250 mW

6.0ptical Characteristics

Item Symbol Condition Min Typ Max Unit
View Angle (V)6 160 deg
(H)e 160 deg
Contrast Ratio CR 80cd/m? — 100:1 — —
(Dark Room)
Brightness With polarizer 80 cd/m?










9.Graphic Display DDRAM Map

The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed. The size of the RAM

is 128x80x4 bits. For mechanical flexibility, re-mapping on both Segment and Common outputs can be

selected by software. (Refer to Table 3-7 for GDDRAM address map description)

Table 4 — GDDRAM address map showing Horizontal Address Increment A[2]=0, Column Address Re-map A[0]=0, Nibble

Re-map A[1]=0, COM Re-map A[4]=0, and Display Start Line=00H (Data byte sequence: DO, D1, ... , D5118, D5119)

SEGD I SEGH SEGZ I SEG3 EEG'Z:I SEG125 EE-E'EEI SEG12T SEG Oulputs
0 01 3E F Column Adoress
CoMo 00 cojzn] | cored) [ o0 D1[7-4] oazf3n) | oezrr4) | oean) | Deame [HEX]
CoM1 o psa30] | os4Te] | oss@Eo | Desra) Di26[E:0) | Di26[r4] J oi27E0) | DizmTd]
—
—— 1 -
CoOMTE 2 [DasnazEa) ::ggzj?:]lzigsz[z 0| ceooarrg) D5054[3:0] :5::-5:[7:;':5:55[3-1; DEDES[T:4]
COMTS 4= Jo=osEEn) :5-155;?:]':5-15?[3 0| ososrrg) 5118[3:0] :51-317:;':5--5:[3-1; DE119[7:4]
oW
coM
AOOress
Cutputs o

[Dsplay Startline=0)
Table 5 — GDDRAM address map showing Horizontal Address Increment A[2]=1, Column Address Re-map A[0]=0, Nibble

Re-map A[1]=0, COM Re-map A[4]=0, and Display Start Line=00H (Data byte sequence: DO, D1, ... , D5118, D5119)

SEGE | SEGT SEGZ I SEGI sEcize || sesizs || sEcize I SEGIZT SES Oulputs
0a 1] 3E F Column Address
coMD 00 Do) | oogr4] | Da0GED] | DeliT4] oeaeapa-0] | Desear-2)f osoenEm| osoanFe) (HEX)
coMi ot oiEm | oore f DaiEn | Deiral / / oeseta0)| Deseir-a)f osna1Em | Dsoa1Fe)

| il

COMTE 4E DTEE0] D?E-:'-‘:-l]ll:-'EE-[&:-:I: Di5&[7:4] f ff DI0A(E)
¥

D35033[7:4] 05118[3:0)| D5113[7:4)

COMTY 4F oroED | DT I Dise@Em | Dise[re] os0za(a:0)| osoaa[F :jl:s--g[s ]| o519
. 6T

CE"' ABIress

Cutputs HEX]

{Dispiay Slariine=0)



Table 6 —- GDDRAM address map showing Horizontal Address Increment A[2]=0, Column Address Re-map A[0]=1, Nibble

Re-map A[1]=1, COM Re-map A[4]=0, and Display Start Line=00H (Data byte sequence: DO, D1, ... , D5118, D5119)

BEGD BEG1 secz | s=e3 segi124 | sesi2s | secis | sEciay
F IE o 10
comMa o | oe3F | ps3po) | oerry) | oerpa) pif4] | oo | ogre | oopo
Com pi | Dazere | DazeEa | oiz6(74] | DizsE DE5[74] | DEsEaD | Dsdr4) | DesEm
?
COoMTS € | Dsoss(74)| psossza)] Dsos<r4) | Dens<pE )| | ] ] ] e
CONTS aF | oe119rmg)| pstraog pe1ispr)| DEtiaE) | o557 4| ososTiza| oseser )| ososea )
R
coM
Agdress
Culputs
P [HEX)

[Dlsplay Sarfline=0)

SEG Outputs
Column Agdress

(HEX]

Table 7 — GDDRAM address map showing Horizontal Address Increment A[2]=0, Column Address Re-map A[0]=0, Nibble

Re-map A[1]=0, COM Re-map A[4]=1, and Display Start Line=16H (Data byte sequence: DO, D1, ... , D5118, D5119)

SEGD | 556 SEGZ | SEG3 SEG124 | sEG125 | SEG126 | SEG12T
[T i 3E 3F
COKIS IF oopn] | oo | oo | oipy ezE0] | oeza) | pea@ng | Despa)
Comi14 E oeapzn] | osarag | osszo) | oasre pizsEn | oizera | ozvEn | oizvmy
COMIT 11 [ oavezE| Dasssy :]l 0149233 0] | D4923[7) |:s:5.=[3:|:.] os0safrd] [ osossn | oaossrg
COMIE T e E-f-JEE;?:]ll:-E-JE.‘-[e 0)| DE0sTFA) |:5-13[3:|:-] ps116[74] [ ost1en| oar1ey
o
ComM apdress
oulputs HEX)

[Display Startiine=104)

SEG Ouipuls
Column Agdrass

(HEX]

Table 8 —- GDDRAM address map showing Horizontal Address Increment A[2]=0, Column Address Re-map A[0]=0, Nibble

Re-map A[1]=0, COM Re-map A[4]=0, Display Start Line=00H (Data byte sequence: D0, D1, ... , D4834, D4835),

Column Start Address=01H, Column End Address=3EH, Row Start Address=01H and Row End Address=4EH

SEGD | ZEC1 SEGZ | ZEGI zEzize | sEGi2s | SEGiIE | SEGIIT
oo a1 3E F
COoM 00
____ -
oM 01 DO[3:0) D07 4] DEA[3O] | D81]74)
_._'_.__._._:—l—.-_._'_
| — |t -
|
COMTE 4E CaT74[a0]| D4TTa[T 4] Dea3sa0] | Dda3sr4]
COMTD 4F
Row
com
AdOress
Oulputs [HEX)

(Dispiay Starliine=0)

SEG Culputs
Column Adoress
HEX)



10.Instruction Table
Command table (D/C =0, R/IW (WR#)=0, E (RD#)=1)

D/C

Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

0
0

15
A[5:0]

B[5:0]

0

*

0

*

0
A5

BS

1

A4

B4

0
A3

B3

1

A2

B2

0
A1

B1

A0

BO

Set Column
Address

Second command A[5:0]
sets the column start
address from 0-63, POR =
00H.

Third command BJ[5:0] sets
the column end address
from 0-63, POR = 3FH.

75

Al6:0]
B[6:0]

A6
B6

A5
BS

A4
B4

A3
B3

A2
B2

A1
B1

AO
BO

Set Row
address

Second command
A[6:0]sets the row start
address

from 0-79, POR = 00H.
Third command BJ[6:0] sets
the row end address

from 0-79, POR = 4FH.

81
A[6:0]

Set Contrast
Control Register

Double byte command to
select 1 out of 128 contrast
steps. Contrast increases
as level increase. The level
is set to 40H after POR

84~86

X1

X0

Set Current
Range

84H = Quarter Current
Range (POR)

85H = Half Current Range
86H = Full Current Range

AO
A[6:0]

Set Re-map

A[0]=0, Disable Column
Address Re-map (POR)
A[0]=1, Enable Column
Address Re-map A[1]=0,
Disable Nibble Re-map
(POR)

A[1]=1, Enable Nibble Re-
map A[2]=0, Horizontal
Address Increment (POR)
A[2]=1, Vertical Address
Increment A[4]=0, Disable
COM Re-map disable
(POR)

A[4]=1, Enable COM Re-
map A[5]=0, Reserved
(POR)

A[5]=1, Reserved A[6]=0,
Disable COM Split Odd
Even (POR)

A[6]=1, Enable COM Split
Odd Even

A1
A[6:0]

Set Display Start
Line

Set display RAM display
start line register from 079.
Display start line register is
reset to 00H after POR.

A2

A[6:0]

A2

A1

A0

Set Display
Offset

Set vertical scroll by COM
from 0-79.
The value is reset to 00H
after POR.

A4~AT7

X2

X1

X0

Set Display
Mode

A4H = Normal Display
(POR)

A5H = Entire Display On, all
pixels turns on in GS level
15

A6H = Entire Display Off, all
pixels turns off

AT7H = Inverse Display

A8
A[6:0]

A6

A5

A4

A3

A2

A1

A0

Set Multiplex
Ratio

The next command
determines multiplex ratio N
from 16MUX-80MUX,
POR=4FH(80MUX)




AD

Set Master
Configuration

A[0] = 0, Disable DC-DC
converter

A[1:0]

A1

AO

A[0] = 1, Enable DC-DC
converter (POR)

A[1] = O, Disable internal
VCOMH

A[1] =1, Enable internal
VCOMH (POR)

AE~AF

X3

Set Display On/
Off

AEH = Display Off (Sleep
mode) (POR) AFH =
Display On

BE

Set VCOMH
Voltage

Second command A[5:0]
sets the VCOMH voltage

A[5:0]

A5

A4

A3

A2

A1

AO

level 000000-011111

A[5:0] = 1xxxxx = 1.0*"VREF

A[5:0] = 010001(POR)

BC
A[7:0]

A7

A6

A5

A4

A3

A2

A1

A0

Set Precharge
Voltage

Second command A[7:0]
sets the precharge voltage
level 00000000-00011111

A[7:0] = 1xxxxxxx connects
to VCOMH

A[7:0] = 001xxxxx equals
1.0*VREF

A[7:0] = 00011000(POR)

B1

Set Phase
Length

A[3:0] = P1, phase 1 period
of 1-15 DCLK clocks,

A[3:0]

A3

A2

A1

AO

POR = 3DLKS = 3H

Al7:4]

A7

A6

A5

A4

A[7:4] = P2, phase 2 period
of 1-15 DCLK clocks, POR
= 5DLKS = 5H

B2
A[7:0]

A7

A6

A5

A4

A3

A2

A1

AO

Set Row Period

The next command sets the
number of DCLKSs, K, per
row between 2-158DLKS,
POR = 37DLKS = 25H

The K value should be set
as

K =P1+P2+GS15 pulse
width (POR: 3+5+29DLKS)

B3
A[3:0]

Al7:4]

A7

A6

A5

A4

A3

A2

A1

A0

Set Display
Clock Divide
Ratio/Oscillator
Frequency

The lower nibble of the next
command sets the divide
ratio of the display clocks:
Divide ratio = 1-16, POR =
2

The higher nibble of the
next command sets the
Oscillator Frequency.
Oscillator Frequency
increases with the value of

A[7:4] and vice versa.
POR=0

o

B8

Set Gray Scale
Table

The next eight bytes of
command set the gray scale

A[2:0]

A2

A1

AO

level of GS1-15 as below:

B[2:0]

B2

B1

BO

A[2:0] = L1, POR=1

B[6:4]

B6

B5

B4

B[2:0] = L2, POR=1

C[2:0]

Cc2

C1

CO

B[6:4] = L3, POR=1

C[6:4]

C6

C5

C4

C[2:0] = L4 POR=1

D[2:0]

D2

D1

DO

C[6:4] = L5, POR=1

D[6:4]

D6

D5

D4

D[2:0] = L6, POR=1

E[2:0]

E2

E1

EO

D[6:4] = L7, POR=1

E[6:4]

E6

ES

E4

E[2:0] = L8, POR=1

F[2:0]

F2

F1

FO

E[6:4] = L9, POR=1

F[6:4]

F6

F5

F4

F[2:0] = L10, POR=1

(=] Nol Nl No)] No) Nl No)] No)] ol Ro] No) Nl

G[2:0]

G2

G1

GO

F[6:4] = L11, POR=1




G[6:4] * G6 | G5 | G4 * * * G[2:0] = L12, POR=1
H[2:0] * * * * H2 H1 HO G[6:4] = L13, POR=1
H[6:4] * H6 H5 H4 * * * H[2:0] = L14, POR=1
H[6:4] = L15, POR=1
CF 1 1 0 0 1 1 1 Set Biasing FOH = High (POR)
Current for
A[7:6] A7 | A6 * * * * * DC-DC 70H = Low
converter
E3 1 1 1 0 0 1 1 NOP Command for No Operation




11.Timing Characteristics

6800-Series MPU Parallel Interface Timing Characteristics (VDD - VSS =2.4 to 3.5V, TA =25°C)

Symbol Parameter Min | Typ | Max | Unit

Loyeia Clock Cycle Time 300 - ns
fag Address Setup Time 0 - nes
tan Address Hold Time 0 - ns
toew Write Data Satup Time 40 - ne
Lok Write Data Hold Time 15 - ns
towr Read Data Hold Time 20 - ns
Lo Output Disable Time = 70 ns
face Access Time = 140 ne
PWee Chip Select Low Pulse Width {read) 120 ) .
TrosL Chip Select Low Pulse Width {write) &0 -
PWVes Chip Select High Pulse Width {read) &0 ) ne
HEER | Chip Select High Pulse Width [write) &0 i
lr Risa Time - 15 ns
tr Fall Time - 15 ns

lr k.
B >< X
e  laz b Tar »
RAN § ‘
X X
Ny
E / \
— . e
: e PWes
_ - PWea,
Cs# \ L / «— \
. lomw
— NE— [ Ioaw
Do~D:(WRITE) Walid Data X
Tacc lokin d
Do~D7READ) Ve “Yalid Data >< >_
Y 4

6800-series MPU parallel interface characteristics




8080-Series MPU Parallel Interface Timing Characteristics (VDD - VSS = 2.4 to 3.5V, TA =25°C)

Symbol Parameter Min | Typ Max Unit
Loycte Clock Cycle Time 300 ) e
fag Address Setup Time 0 . .
tan Address Hold Time 0 ) s
t oo Wrile Data Setup Time 40 ) .
Lo Write Data Hold Time 15 . -
LoHR Read Data Hold Time 20 ) s
Lo Output Disgble Time ] -0 e
Lace Access Time ) ) 140 s

PV Chip Select Low Pulse Width (rs 120
TR Chip Select Low Pulse Width {w &0 - ng
P Chip Select High Pulse Width {read) 80
Y¥csH Chip Select High Pulse Width {write) 80 - - ne
Ir Risa Time . - 15 ns
tr Fall Time - - 15 ns
4 L
o X X
¥ s 2
WR# >< ><
¥
-
RD# >< ><
« e PWosw N
e P .In"'n'.:;\"_. L o
CS# \ et AN
te i -
—M™ e— = » < o
De~D#(WRITE) Walid Data
lowe 7|
™y ™ { i R
De~D+{READ) Valid Data >< >—
F
|_.-.|_

8080-series MPU parallel interface characteristics



Serial Interface Timing Characteristics (VDD - VSS = 2.4 to 3.5V, TA = 25°C)

Symbol Parameter Min | Typ | Max | Unit
loyele Clock Cycle Time 250 B ns
tas Address Selup Time 150 - ns
Lan Address Hold Time 150 - ns
less Chip Select Setup Time 120 - ns
toen Chip Select Hald Time &0 - ne
tosw Write Data Setup Time 100 - ne
torw Write Data Hold Time 100 _ ns
Lo Clock Low Time 100 - ns

LesiscH Clock Hi{.]"l Time 100 - ne
lr Rise Time - 15 ns
te Fall Time . 15 ns

X
" las Last
cs# < Toss =¥ /
L4 Loyt
- ek ! N " Lein
—
SCLK(Dg) \ / \_
! 7| tn
LN I — = e
el = Ll o —
i
SDIN(D,) >< Valid Data ><
o —\ /_
£ 4 r A 4 £ r
SCLK(Dg)

SDIN(D4} _<D?X3 XDEX:MXDBXJ XD‘XDDF

Serial interface characteristics




12. OLED Lifetime

Conditions

Temperature - 25°C
Brightness decay to 50% of original value

Panel lifetime is a function of the brightness as follows :

Average Brightness (cd/m?) Lifetime (Hours)

80 10,000

40 20,000






