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Character OLED Module

Part Number
0204B-CY-YS5

Overview:

e 20x4 Character OLED e -40C to 80C Operating Temperature

¢ Yellow Pixel Color e 2.4V-5.5V Input Voltage
e 92.0mmWx 31.5mmH e Controller: US2066
e Parallel and Serial Interfaces e RoHS Compliant
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Character OLED Features:

Characters: 20x4

Interface: 4/8 Bit Parallel / SP1/12C

Controller: US2066

RoHS Compliant

Viewing Area 72.5x22.9 mm -
Pixel Color Yellow - -
Viewing Direction Free - -
Voltage 2.8~5.5 \Y -
Characters 20x4 - -
Controller IC uUS2066 - -
Interface 4/8 Bit Parallel / SPI1/12C - -
Operating temperature -40~+85 °C -
Storage temperature -40~+90 °C -

Mechanical Information

X (Width) - 92 - mm -
Modul
e Y (Height) - 31.5 - mm -
size Z (Depth) - - 5 mm -

2 www.FocusLCDs.com
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2. Input Terminal Pin Assignment

1 VSS Negative Power Supply, Ground -
2 VDD Positive Power Supply -
3 REGVDD 5V I/0 Regulator Configuration -
4 D/C Data/Command Control |
5 R/W(WR) | Read/Write Select or Write I
6 E(RD) Read/Write Enable or Read 1/0
7~14 DOo~D7 Host Data Input/Output Bus 1/0
These pins are 8-bit bi-directional data bus to be connected to the microprocessor’s data bus.
When serial mode is selected, DO will be the serial clock input SCLK; D1 will be the serial data
input SID and D2 will be the serial clock output SOD. When 12C mode is selected, D2, D1 should
be tired together and serve as SDAOUT, SDAIN in application and DO is the serial clock input,
SCL. Unused pins must be connected to VSS
15 CS Chip Select O
16 RES Power Reset for Controller and Driver (0]
17~19| BS0~BS2 Communicating Protocol Selection (0]
010: 12C; 000: SPI
101: 4bit 6800; 111: 4bit 8080
001: 8bit 6800; 011: 8bit 8080
20 FGND Frame Ground

3. Optical Characteristics

Contrast Ratio CR - 10000:1 -- -
X TR 0.46 0.50 0.54
CIE (Yellow)
y TF 0.45 0.49 0.53
Viewing Angle - Free - degree
Brightness Lbr 100 120 - nits
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4, Electrical Characteristics
4.1 Absolute Maximum Rating (Ta=25 °C, VSS=0V

Operating Temperature TOP -40 - +85 oc
Storage Temperature TST -40 - +90 n[e;
Supply Voltage for Logic \dd -0.3 6.0 V
Supply Voltage for I/O Pins Vddio -0.3 6.0 \Y
Supply Voltage for Display Vcce 0 - 15 V
Life Time(120 cd/m2) 40000 - - hour
Life Time(100 cd/m2) 1500000 - - hour

NOTE: If the absolute maximum rating of the above parameters is exceeded, even momentarily, the quality of
the product may be degraded. Absolute maximum ratings specify the values which the product may be
physically damaged if exceeded. Be sure to use the product within the range of the absolute maximum ratings.

4.2 DC Electrical Characteristics

Supply Voltage for Logic VDD - 24 2.8 VDDIO \Y
Supply Voltage for I/O Pins \VDDIO Ta=250C 2.4 2.8 36 \%
Supply Voltage for Logic VDD Ap([fl:é;/ticc))n) - - - \Y%
Supply Voltage For 1/0 Pins VDDIO 4.4 5.0 5.5 \Y
Supply Voltage For 1/0 Display Vcee VF=3.5V 11.5 12.0 12.5 \Y,
High Level Input ViH IOUT=100uA33MHz || 28% Vooio |V
Low Level Input VIL 0 - 0.2>|<(\)/DD V
High Level Input VoH v%g)l(o - |vooo | v
Low Level Input VoL 0 - 0'11((\)/DD \Y,
Operating Current for VDD IbD 5\€)E\)/Dl\?c;:;2=81\£%r\/ - 0.18 0.3 mA
Operating Current for VCC Icc - 15.2 60 mA
Sleep Mode Current for VDD IDD,SLEEP - 1 10 uA
Sleep Mode Current for VCC Icc,SLEEP - 2 10 uA
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5. Signal Timing Characteristics
5.1 6800-Series MCU Parallel Interface Timing Characteristics
(TA=25°C . Vppio=2.4-3.6/ 4.4-5.5V, Vss =0V)

» FocusLCDs.com
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Svmmbol | Parameter Min Tvp Max | Unit
| Clock Cycle Time (write cycle) 400 - - ns
tasg Address Setup Time 13 - - ns
tan Address Hold Time 17 - - ns
tes Chip Select Time 0 - - ns
tey Chip Select Hold Time 0 - - ns
toow Write Data Setup Time 33 - ns
tomw Write Data Hold Time 18 - s
toae Read Data Hold Time 13 - ns
tom Oufput Disable Time - - a0 ns
tace Access Time (RAM) _ ) 200 ns
Access Time (command) - ns
PWeg Chip Select Low Pulse Width (read EAM) 250 = T ns
Chip Select Low Pulse Width (read Command) 250 - ns
Chip Select Low Pulse Width (write) 50 - ns
PWeey Chip Select High Pulse Width (read) 155 - - ns
Chip Select High Pulse Width (write) 55 - ns
tr Rise Time - = 5 ns
L5 Fall Time ; 3 ns
Note

M All timings are based on 20% to 80% of Vpppo-Ves

Figure 12-1: 6800-series parallel interface characteristics (Form 1: CS# low pulse width = E high pulse width)
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Figure 12-2: 6800-series parallel interface characteristics (Form 2: C5# low pulse width < E high pulse width)

- t‘( B
RIWV# :>< ><
ol - - - e
CS# ik ol :, ; FW ca >
ol tou "
e/ N %
1|J§ﬂ‘ o tu—rﬂ o
DO~D7(Write) ' Vb Data RY
P o s . i
D0~D7(Read) — v S

L

www.FocusLCDs.com




5.2

(Ta=25"C, Vpoip =24-3.6/ 4.4-5.5V, Vs =0V)
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8080-Series MCU Parallel Interface Timing Characteristics

Svmbol | Parameter Min Tvp Max | Unit
teycle Clock Cycle Time (write cycle) 400 - - ns
Tas Address Setup Time 13 - - ns
tam Address Hold Time 17 - - ns
tes Chip Select Time 0 - - ns
toem Chip select hold time to read signal 0 . - ns
tosp Chip select hold time 0 z a ns
tosw Write Data Setup Time 35 - - ns
o Write Data Hold Time 18 - . ns
tomm Read Data Hold Time 13 - - ns
tou Cutput Disable Time - - 70 ns
tace Access Time (RAM) ) i 200 ns
Access Time {command) B ns
PWesr Chip Select Low Pulse Width (read RAM) - toyrp 250 - - ns
Chip Select Low Pulse Width (read Command) - togrz 250 - - ns
Chip Select Low Pulse Width (write) - toyrw 5 - - ns
PWeer | Chip Select High Pulse Width (read) - towmz. 155 - - ns
Chip Select High Pulse Width (write) - toymy 55 = = ns
tp Rise Time = - 15 ns
3 Fall Time - § 3 s
Figure 12-3 : 8080-series parallel interface characteristics
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5.3 Serial Interface Timing Characteristics

(Ta=25"C. Vopip = 2.4-3.6/ 4.4-5.5V, Vg =0V}

Svmbol | Parameter Min Tvp Max | Unit
L Serial clock cycle time 1 - 20 us
t, tr Serial clock nise/fall time - = 15 ns
tw Senal clock width (high, low) 400 - - ns
tom1 Clap select setup tume 60 - - ns
tag Chip select hold time 20 = . ns
ton2 Serial mput data setup time 200 - - ns
tno Senal input data hold time 20 - - ns
o Serial output data delay time 200 - - ns
tog Serial output data hold time 10 < . ns

Note: All imings are based on 20% to 80% of Vppio-Vas

Figure 12-4 : Serial Timing Characteristics

o Vs
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SID
SOD
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5.4 12C Timing Characteristics

(Ta=25"C. Voo =2.4-3.6/ 4.4-5.5V, V55 =0V)

Svmbol | Parameter Min | Typ | Max | Unit
A Clock Cycle Time 25 g = us
fgstapy | Start condition Hold Time 0.6 - - us
o Data Hold Time (for “SDAgut” pin) 5 = ” ns
Data Hold Time (for “SDAp;” pin) 460 - - 1s
tem Data Setup Time 100 - = ns
tesrapy | Start condition Setup Time (Only relevant for a repeated Start | 6 . ’ us
condition)
tssTop Stop condition Setup Time 0.6 - - us
tg Rise Time for data and clock pin - = 300 ns
tx Fall Time for data and clock pin - - 300 | ns
tmois Idle Time before a new transmission can start 13 = = us

MNote: All timings are based on 20% to 80% of Vopo-Vas

Figure 12-5 : I*C Timing Characteristics
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Command Summary
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1. Fundamental Command Set

Command

|

RE

5D

Instruction Code

iCe

W=

(WR#)

T

D

D5

D4

D3

Dz

Dl

L]

Description

Claar
Drisplay

0

[Write "20H" to DDFAM and set
DDEAM address to "H" fom AC.

Femm
Home

Set DDPAM address to "00H" fom AC
jpnd refurn cursor to its original posidon
if shifted The contents of DDEAM are

ot changed.

Entry Maode
Sat

D

[Azzipn cursor / blink moving direction
[erith DDEAM sddress.

[T ="1" cursor' blink moves to right
pnd DDVEAM address is incressed by 1
(POR)

LD ="0": cursor’ blink moves to left
pnd DDEAM address is decreased by 1

[Aszion display shift with DDEAM
pddrass.

5 ="1": make display shift of the
Emabled lines by the D54 wo D51 bits in
the shift enable msorection. Left' right
direction depends on I'T bit salection

5 ="' display shift disable (POE)

BDhZ

BDS

Common bi-directon fimction
[BDC = "0": COM31 —= COMO
BD}L ="1": COMO -» O0OM3

Serment bi-direcion functon.
BDE ="0" SEGRD -= SEGD,
BDE ="1": SEGD = SEGRO

Drizplay OX

OFFControl

>et display/cursor/blink ON/OFF

D ="1": display O,
D = "0": display OFF (POR),

IC ="1": cursor O,
IC ="0": cursor OFF (POR),

B ="1" blink OM,
B = "0" blink OFF (POR).

MNote: If iz recommended fo turn off the
joursor and blinking effects when
jpdating intermnal FAM contents for
joetter visnal perfonmance; refar to
[ecton 9.1 4 for details

1"
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1. Fundamental Command Set

Instruction Code
Con d | IS |RE| SD e . Descripti
AR DiC# E%l'-};u#} p7|D6| Ds | Dd D2 | D2 | D1 | Do -
Write "20H" to DDEAM and set

Claar TR .
L (X [ L L LAMN addr ODH" fr :
Display X|X| 0 0 0 0 0 Li] 1] i} 0 1 |[DDEAM address to "HH" ffom AC

5et DDEAM address to "00H" from AC
pod retum cursor to its onginal posidon
X|0|0 1] a ol a0 1] 0 ] ] 1 + [if shifted The contents of DDEAM are

ot changed.

Azzien cursor / blink moving direction
[rith DDEAN address

[Th="1": cursor’ blink moves to right
pod DDEAM address is mcreased by 1
POE])

LDy = "0": cursor’ blink moves to left
pod DDEAM address is decreaszed by 1

A zzion dizplay shift with DDE AWM
pddrass

Entry Mode 5 ="1": make display shift of the

Sat enabled lines by the DG4 to D51 bits m
the shift enable insoucton. Left' right
direction depends on TT bit selection

5 = "0": display shift disable (POE)

- ommon bi-direction fimction
B = "0": COM31 = COXMD
BDC ="1" COMO -> COM31
Xxj1(o o 0 0 0 0 0 0 : BEDC |BDS [5erment bi-ditection Sfonction
BDS ="0": SEG90 -= SEGD,
BDS ="1" SEGD = SEGE9

[vet display/cursor/blink OR/'OFF

D ="1": display O,
D = "0": display OFF (POR),

IC ="1" cursar OB,
Display ON - ="0": cursor OFF (POER),
B ="1": blink OM,
OFFControl E = "0™ blink OFF (POR).
Mote: It is recommended 1o nrn off the
joursor and blinking effacts when
jupdating internal BAM contents for
joetter visnal performance; refer to
5ection 9.1.4 for details

12 www.FocusLCDs.com
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1. Fundamental Command Set

Inztruction Code

Command | IS RE|SD DICE :%.%E} v1los| ps | s | D3 | D2 b1 | DO Diescription

Humbers of display line, I
rhen W ="1" (POE):

E—lme (PIW=0h) / 4-line (WW=1k),
rhen 1 = "0":

1-line (W=0b) / 3-line (HTW=1b)

) : RE DH =~ 1/0": Double height font control
X(o|o]| O 0 |o|o | 1 + | N | DH @ | ¥ [for 2-line mode enable/ disable
(POER=0)

[Extension register, BE (™0")

Function Set [Extension register, IS

)CGRAN blink enabla
BE = 1b: CGEANM blink enable
BE = 0b: CGFAM blink dizsble (POR)
X(1]0 Li] L] N 1 * M E (1 REV [Extension register, BE ("1"}
everse bit
So="1" reverse display,

5= "0": normal display (POR)

et CGEAM address in address counter.

T T AN

E.va_"._fi:;-_-ﬁ__ L I 1 Li] 0 0 1 | ACS | ACH (AC3 | AC2 | ACT | ACD POR=00 D00y

address

Sat Set DDEAM address in address countsr

DDBAM X(0] 0 L] 0 1 JACS| ACS | ACH4 |AC3 | AC2 | ACY | ACD yPOE=000 DO0D)
|Address

~et the quantny of horizontal dot scroll.

Set Screll = ; iz 3 = | = | ma s |z EOE=00 BR00)
Crasmtity w0 a 4 ; S |59 805 | SR | Sgl | Bod [Valid up to SO[5:0] = 1100000
ICan be known whether duning internal
oparation or not by reading BF. The
contents of address counter or the part
Hond By . " I cam also be read. When it i= read the
Fla= and 7 - ACH| ACE | AC4 | AC3 | AC2 | AC1 | ACO [first tme. ﬂ:u} addrass FGMIE can be
'!Llil;.'I'E'S-E\- X|X| @ (1] 1 F . Fead. When it iz read the second time,
::*a_rt m IDd | IDS | ID4 | ID3 | ID2 Iyl | I phe part ID can be read.

[BF ="1": buosy state
BEF = "0": ready stats

(Write data mic miernal BLAM

Writedsta (X |X| © 1 0 |D7 D1 | DO (DDEAM /CGEAR ).

=
(=1
=)
[
il
&
)
(=]

[Fead data from intermal BLAR
D1 D0 (DDEAM / CGRAM ).

&
=
4

Fead data X\ X|0 1 l1 ([D7| D6 | D5 | D4

:‘ilo tes
1 POE stands for Power On Reset Values.
ex and “N stand for “Don’t care™,

13 www.FocusLCDs.com
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1. Extended Command Set

Command IS RE 5D Instruction Code Drescription
b!{:#{ﬁ%‘:}] Hex |D7|D6|D5 |D4|D3|D2|D1| DO
x| 1ol 0 a 71 gli1l1l1lolelol 1 |A[F:0]=00k Disable internal Vi
x|1lo| 1| 0 [amo|a |aa|a]a]aa]a regulator at 3V 10 application mode
Functon |A[7:0] = 5Ch, Enable internal Vipn
Selection A regulator at 3V 10 application mode
(POE)
X[(1 (0D a T2 gl1]1(|1|0|o|1l| 0 [OP[:0]: 5clect the character mo. of
X(1 (o] 1 { + | = | = ROIR00OP]|OPF0|character generator
OP{1:0] | ©GEOM | CGEAM
00 240 B
0lb 248 2
10b 250 3]
11b 256 1

FO[1:0]: Select character BOM
Function
Selection B ROf1:0] ROM
LiH]) A
0lh B
10b c
11k Imvalid

[Wote: If 15 recommended to tum off the
dizply (cmd 08h) before sethng no. of
ICGRAM and defiming character ROM,
prhile clear display (cmad O1E) 15
recommeanded to zent afterwards

X|1 |X| 0 0 [78/79( 0|1 1 1|1 | o]0 |5D Extensionregister, 5D

5D =0k OLED command set is disabled
{POE)

5D = 1b: OLED command set is enabled
[Details refer to Table 8-3.

OLED
Chamcterizaton

'-__"'-a'o tes
'_ '' POR. stands for Power On Razet Values.
<=3 and “X7 stand for “Don’t care™.

14 www.FocusLCDs.com
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3, OLED Command Set
Command IS BRE 5Dy Instruction Code Diescripiion
DVCH| Ry | Hex | D7 |D6| D5 | D4 | D3 (D2 | D1 | D0
X[(1 (1 @ 0 81 1 |0] O 1] 0
X|I|1f( 0 0 |[A[TD]| As |Ag| Ag | Ay | Ay

0 1 [Double byte command to select 1 ont
A, | Ay lof 256 contrast steps. Contrast
increases as the value increazes.

(POR.= TFh )

= o

(]

Set Confrast
Control

1 0 1 |A[3:0] : Define the divide ratio (D) of
1]1 1] 0 .:j;[?:fﬂ] Ay |Ag| A A, A A A Ag the ff?.mpla}' clocks {DCT_K}
Divide ratio= A[3:0] + 1
POR=0000b)

Ll

A[T:4] : Set the Oscillator Frequency.,

Set Display Frw. Oscillator Frequency
Clack Dhnde increases with the value of
[Fatio/Oscillator Al7:4] and vice versa.
Frequency (POR=0111%})

Fange (000b~1111k
[Frequency incresses as setting value
DCTERGEES.

0 0 1 |A[3:0] : Phase | penod of up to 32
By | By | By DCLE: clock 015 an vahid
entry with 2 DCLE
{POR=1000b)

Ll

B~

1
11| 0| o |a[701| A; |&| As | A

Set Phase

. [A[7:4] - Phase 2 period of up to 15

DCLE; clock 0 15 invalid
entry (POR=0111b)

i
=
-
=1
=
i
o=
—
_—
= =

1 0 1 0 |A[4]=0b, Sequential SEG pin

- 0 |configuration
AT4]=1b (POR), Alternative
(odd/even) SEG pin confizuwration

B
=
=
-

-

Set SEG Pins A[5]=05b (POR), Disable SEG
Hardware L eft Faight remap
Confizuration 1A[5]=1b, Enable SEG LeftFaght

remap

[F.afer to Table 3-4 for details

Ll

11| 0| 0 [A[64]| 0 |Ac| As |As| O | 0 [ O | O [A[6:4]| Hex [Vcoms deselact level
Cooe
0006 | 00h [~ 0.65x V.
L 001k 10h |~0.7] x Ve
,;_\Eﬂn_m_m. T 010t | 20h |~ 0.77 = Vo (POR)
Dezelect Level 0116 | 308 |~0.83 =V

100b 40bh (1 x Ve

15 www.FocusLCDs.com
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3, OLED Command Set

Command IS RE SD Instruction Code Description
DVCH| WRey| Hex | D7 |D6| D5 (D4 D3 [ D2 [ D1 | Do
X/ 11| 0 0 DC 1 11] 0 1 1 1 ] 0 |Set V5L & GFIO
x{1]1| 0| o |aor| A, {0l oo | o044,

Set VSL:
IA[7] = Ob: Internal WVSL (POR)
IA[7] = 1b: Enable external VSL

Set GPFIO-

A[L:0] = 00b reprezents GPIO pin
HiZ, input disabled (always
read as low)

A[L:0] = 01b represents GPIO pin
HiZ, mput enabled

A[l:0] = 10b reprezents GPID pin
output Low (RESET)

Af1:0] = 11b represents GPIO pin

Functhion
Selection C

cutput High
X/ 1|1 0 0 23 0 1 ] 0 0 1 1 |A[5:4]=00b Disable Fade Qut /
X/ 11| 0 0 |[A[5:0]] * | # | As | As | Ay | Az | & | Ay [Blinking Mode[RESET]

14[5:4] = 10t Enzble Fade Out mods.
(Once Fade Mode 15 enabled, contrast
idecrease gradually to all pixels OFF.
\Cratput follows B AM content when
[Fade mode 15 disabled.

IA[5:4] = 11b Enable Fade in / out

mode.

I0nce Fade in / out mode 15 enabled,

lconfrast decrease gradually to all

: pixels OFF and than confrast increase

Set Fade Out eradually to normal display. This
EFld‘ process loop contmuously untl the

Fade in / out [Fade m ! out mode is disabled.

LA [3:0] - Set me mterval for sach
fade step

A[3:0]1 | Tome interval

for each fade step
030 0h 3 Frames
0001h 16 Frames
00100 24 Frames
1110n 120 Frames
1111k 128 Frames

Note

"' POFR. stands for Power On Reset Values.

: “# and “X” stand for “Don’t care™.

“! The locked OLED drver IC MCU interface prohibits all commands aceess except logie bit 5D is set to 1b.
#} Refar to Table 8-1 and

Table 8-2 for the details of logie bits IS5, RE and SI.

16 www.FocusLCDs.com
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14.
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Cautions and Handling Precautions
Handling and Operating the Module

When the module is assembled, it should be attached to the system firmly. Do not warp or twist the
module during assembly work.

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.

Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.
Do not allow drops of water or chemicals to remain on the display surface. If you have the droplets
for a long time, staining and discoloration may occur.

If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane. Do not use ketene type
materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent
damage to the polarizer due to chemical reaction.

If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In
case of contact with hands, legs, or clothes, it must be washed away thoroughly with soap.

Protect the module from static, it may cause damage to the CMOS ICs.

Use fingerstalls with soft gloves in order to keep display clean during the incoming inspection and
assembly process.

Do not disassemble the module.

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

Pins of I/F connector shall not be touched directly with bare hands.

Do not connect, disconnect the module in the “Power ON” condition.

Power supply should always be turned on/off by the item Power On Sequence & Power Off Sequence.

Storage and Transportation

Do not leave the panel in high temperature, and high humidity for a long time. It is highly
recommended to store the module with temperature from 0 to 35 °C and relative humidity of less
than70%

Do not store the OLED module in direct sunlight.

The module shall be stored in a dark place. When storing the modules for a long time, be sure to
adopt effective measures for protecting the modules from strong ultraviolet radiation, sunlight, or
fluorescent light.

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.

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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