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2. EVK Schematic
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Table 7-1 : MiCT Bus Interface Pin Selection

£ I°C Interface 6800-parallel | S080-parallel | 4-wire Serial 3-wire Serial
S5SD1306 - ) - N
Pin Name interface interface interface interface
Y . (8 bit) (8 bit)
BSO 0 0 ] (o] 1
BS1 1 0 1 o 0
BS2 o] 1 1 o] 0
Note

1} g is connected to Vg
@} 1 is connected to Vob

* R1 should be replaced as 560kQ while supplying 9V on VCC externally.
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3. Symbol define

VCC : Power supply for panel driving voltage.

VBAT : Power supply for panel driving voltage(Embedded Charge Pump).

VDD : Power supply for core logic operation.

VSS : This is ground pin.

BS0~BS2 : MUC bus interface selection pin(Page 4 Table7-1).

CS : This pin is chip select input(active LOW).

RES : This pin is reset signal input(active LOW).

D/C : This is DATA/ICOMMAND control pin. When it is Pulled HIGH, the data at D[0~7] is
treated as data. When it is pulled LOW, the data at D[0~7] will be transferred to

the command register.

In 12C mode, this pin acts as SAO for slave address select.

R/W : This is read/write control input pin connecting to the MCU interface.

When interface to a 6800-series microprocessor , Read mode will be carried out
when this pin is pulled HIGH and write mode when low .

When interface to an 8080-microprocessor , this pin when be the data Write

input.

When serial interface is selected, this pin must be connected to Vss.

E/RD : When interface to a 6800-series microprocessor , this pin will be used as the
Enable(E) signal.

When interface to an 8080-microprocessor , this pin receives the

Read(RD#)signal.

DO0~D7 : These are 8-bit bi-directional data bus to be connected to the microprocessor’s
data bus.

When serial interface mode is selected, DO(SCLK) will be the serial clock
input,D1(SDIN) will be the serial data input,D2 should be left opened.

When I2C mode is selected,D1(SDAin) AND D2(SDAout) should be tied together,DO(SCL)
is the I12Cclock input

IREF : This is segment output current reference pin.

VCOMH : This pin for COM signal deselected level voltage.

A capacitor should be connected between this pin and VSS.

VBAT: It should be connected to VDD (Charge Pump DISABLE) or could be
connected to individual power voltage supply.

VBAT= 3.4~4.2V.(Charge Pump ENABLE)

C1P/C1N: It should be connected a capacitor.

C2P/C2N: It should be connected a capacitor.

VBREF : It should be connected VSS. It should be kept NC if it is not used.
BS[2:0]:MCU bus interface selection pins.
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IREF:This is segment output current reference pin.

A resistor should be connected between this pin and VSS to maintain the IREF
current at 12.5 uA.

FR: This pin outputs RAM write synchronization signal. Proper timing between
MCU data writing and frame display timing can be achieved to prevent tearing
effect.It should be kept NC if it is not used.

CL: This is external clock input pin.

When internal clock is enabled (i.e. HIGH in CLS pin), this pin is not used and
should be connected to VSS. When internal clock is disabled (i.e. LOW in CLS
pin), this pin is the external clock source input pin.

CLS: This is internal clock enable pin. When it is pulled HIGH (i.e. connect to
VDD), internal clock is enabled. When it is pulled LOW, the internal clock is
disabled; an external clock source must be connected to the CL pin for normal
operation.

RES#: This pin is reset signal input. When the pin is pulled LOW, initialization
of the chip is executed. Keep this pin HIGH (i.e. connect to VDD) during
normal operation.

CS#: This pin is the chip select input. (Active LOW)
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4. 1IC INTERFACES DESCRIPTIONS & TIMMING CHARACTERISTICS
4.1 80-Series MPU parallel Interface

WRITE CHARACTERISTICS
A0 Wik X
il 1K: -.r‘K:
Twads twadn

CSB ::.:I i- --F fosoh |;

B fcads l__- frws tew _tc_uE
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Figure 1 80-Series MPU parallel Interface Write Timing Diagram

(VoD = 2.8V, Ta= 25 °C)

Symbol Parameter Conditions Related Pins MIN TYP MAX | Unit
loye Write cycle time - WRB 100 - - ns
teans Address and Selact setup time 0
team Address and Selact hold time ’ . 0 s
liags Address sefup time \ 50
o Address hold time = 20 ns
lews Selzct setup time y o 10
o Select hold fime = 0 | - L
turo Write Low pulse width - WRB a0 - - ns
| A 3elzct High pulse width - CSB 10 - - ns
Tuits Data setup time i _ 10
b Data hold time D1500D0 4 ns

Table 1 80-Series MPU parallel Interface Write Timing Characteristics
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READ CHARACTERISTICS
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Figure 2 80-Series MPU parallel Interface Read Timing Diagram

e e r g n ey

Symbol Parameter Conditions Related Pins MIN TYP MAX | Unit
Iy Read cycle time = RDB 500 - - ns
Loams Address and Select setup time / b, 0 . -
team Address and Select hold time CSBAD 0 i o | ms
lras Addrass sefup time ) " 50 ; R
fradn Address hold time A 20 . ) ns
L Select setup time 10 - -
fem Selzct hold time i CcsB 10 ; . ns
lraol Read Low pulse width 5 RDB 250 - - ns
{zzon Select High pulse width - C3B 10 - - ns
lraa Data output delay time L - . - 200
tatn Data output hold fime CL =100pF D15t D0 K ; . ns

Table 2 80-Series MPU parallel Interface Read Timing Characteristics
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4.2 6800-Series MPU parallel Interface

PARALLEL INTERFACE CHARACTERISTICS (6800-SERIES MPU)
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Figure 3 68-Series MPU parallel Interface Write Timing Diagram

(Vss=0V, VDp=2.8V,Ta = 25°C)

Symbol Parameter Conditions | Related Pins | MIN TYP MAX | Unit
fozwes Chip select setup time 10 -
trarse Chip select hold time B tse 10 - L
tages Address setup time AD A0 -
furies Address hold time - RW 20 : "
tevwes Write cycle time 160
IPwiHwEs Wnite High Time - E A0 - ns
lewiiwes Write Low Time a0
levmse Read cycle time (Parameter read) 160
teyurass Read High (Parameter read_} - E 40 - ns
to Nss Read Low (Parametear read) an
lovase Read cycle time (Data read) 450
bt Read High (Data read) - E 355 - ns
toints Read Low (Data read) ag
toses Data setup time i 10 = -
Tores Data hold time . 20 -

Data outout . D15 to DO 5
tocaes ata output access time A - -
foooss Data output disable time 2oL 40 - a | ™

Table 3 68-Series MPU parallel Interface Write Timing Characteristics
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4.3 SPI Interface

SERIAL INTERFACE CHARACTERISTICS

CsB .!._

toss ICHE

IoYE

Pl
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SID(D1) i I

Figure 4 Serial peripheral interface Timing Diagram

(Ves=0V, Vpp=2.8V Ta = 25°C)

Symbol Parameter Conditions | Related Pins | MIN TYP | MAX | Unit

tovs Serial clock cycla 160 ) )

fms High pulse width - SCLK il ns
twis Low pulse width - - s

inss Data setup time i B0 . .

- Data hold time LU R ™
fozs Chip select setup time il

loHz Chip select hald time CsB 65 ns
cHw Chip select high pulse width 44

lsce SCLK to Chip select - SCLK, CSB 20 - - ns

Table 4 Serial peripheral interface Timing Characteristics

10
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4.4 |IC Interface

MPU I’C Interface

The I*C communication interface consists of slave address bit SAQ, I°C-bus data signal SDA (SDAgu+/Da
for output /D, and SDA,, for input) and I*C-bus clock signal SCL (D,). Both the data and clock signals
must be connected to pull-up resistors. RES# Is used for the initialization of device.

a)

Slave address bit (SAQ)

S5D1300 has to recognize the slave address before transmitting or receiving any information by
the I"C-bus. The device will respond to the slave address following by the slave address bit
(“SAD" bit) and the read/write select bit (“R/AW#" bit) with the following byte format,
brbsbsbsbsbaby by

011 11 0 SA0DR/WE

“SAQ” bit provides an extension bit for the slave address. Either “0111100” or “0111101", can he
selected as the slave address of SSD1300. D/C pin acts as SAO for slave address selection.
"RV bit is used to determine the operation mode of the I°C-bus interface. R/W#=1, itis in read
mode. RAW#=0, it is in write mode.

IC-bus data signal (SDA)

SDA acts as a communication channel between the transmitter and the receiver. The data and
the acknowledgement are sent through the SDA.

It should be noticed that the ITO track resistance and the pulled-up resistance at “SDA” pin
becomes a voltage potential divider. As a result, the acknowledgement would not be possible to
attain a valid logic O level in “SDA”.

“SDA,," and “SDAq,;" are tied together and serve as SDA. The “SDA,,,” pin must be connected to
act as SDA. The “SDAg,;" pin may be disconnected. When “SDAq,;” pin is disconnected, the
acknowledgement signal will be ignored in the 1*C-bus.

I*C-bus clock signal (SCL)

The transmission of information in the 1°C-bus is following a clock signal, SCL. Each transmission
of data bit is taken place during a single clock period of SCL.

Note: Co — Continuation bit
DIC# — Data / Command Selection bit
ACK — Acknowledgement
SAD - Slave address bit
RV — Read / Write Selection bit

Write mode S — Start Condition / P — Stop Condition
[TT111 1T frrIrrol FTTTTT LTI 0]
olo 11 1 9 DQW?}QE Control byte = Databyte  [B]O g Control byte 2 Databyte |B[°
L EERECE TR EPIE T A v 9
—— - A %
~ N
Slave Address m = 0 words 1 byte n 2 0 bytes
MSB ... LSB
T
0111 'IDCI;%
(N
SSD1300

Slave Address

U
000000

Caontrol byte

2i/d
AW

11
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Write mode for I°C

1)

2)

LD

=

The master device initiates the data communication by a start condition. The definition of the start
condition is shown in Figure 6. The start condition is established by pulling the SDA from HIGH to
LOW while the SCL stays HIGH.

The slave address is following the start condition for recognition use. For the SSD1300, the slave
address is either “b0111100" or “b0111101" by changing the SAQ to LOW or HIGH (D/C pin acts
as SAD).

The write mode is established by setting the R/AW# bit to logic “0”.

An acknowledgement signal will be generated after receiving one byte of data, including the slave
address and the R/W# bit. Please refer to the Figure 7 for the graphical reprasentation of the
acknowledge signal. The acknowledge bit is defined as the SDA line is pulled down during the
HIGH period of the acknowledgement related clock pulse.

After the transmission of the slave address, either the control byte or the data byte may be sent
across the SDA. A control byte mainly consists of Co and D/C# bits following by six “0” 's.

a. Ifthe Co hit is set as logic “0”, the transmission of the following information will contain
data bytes only.

b. The D/C# bit determines the next data byte is acted as a command or a data. If the D/C#
bit is set to logic *0", it defines the following data byte as a command. If the D/C# bit is set
to logic *17, it defines the following data byte as a data which will be stored at the
GDDRAM. The GDDRAM column address pointer will be increased by one automatically
after each data write.

Acknowledge bit will be generated after receiving each control byte or data byte.

The write mode will be finished when a stop condition is applied. The stop condition is also
defined in Figure 6. The stop condition is established by pulling the “SDA in” from LOW to HIGH
while the “SCL" stays HIGH.

SDA

SCL

testant taston

) SV

START condition STOP condition

12



Jnivision

IR A IR

DATA QUTPUT
BY TRANSMITTER

DATA QUTPUT
BY RECEIVER

SCL FROM
MASTER

5

Non-acknowledge
Ty

Acknowledge

é
|

r____
!

|

!

—

START Clock pulse for acknowledgement
Condition

Please be noted that the transmission of the data bit has some limitations.

1. The data bit, which is transmitted during each SCL pulse, must keep at a stable state within the "HIGH"
period of the clock pulse. Please refer to the Figure 8 for graphical representations. Except in start or
stop conditions, the data line can be switched only when the SCL is LOW.

2. Both the data line (SDA) and the clock line (SCL) should be pulled up by external resistors.

SDA

SCL

" Datalineis  Change of
stable data

13
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INHE 15 94v-0 0239

C158-2068A

§NHE 15 94v-0 0232 N

C158-20688

Figurel EVK PCB and OLED Module

14
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|INHE 15 94v-0 2E 33
C158-2068A

INHE 15 94v-0 0837

[[[|i, o C158-20688°
FFE 1

Figure2 The combination of the module and EVK

The SSD1306 is COG type package, that the connect pads are
on the bottom of the module connector. When finished
assembled the module and EVK, then push the locking pad to
lock the module. See the Figure 1 and Figure2.

User can use leading wire to connect EVK with customer’s
system. The example shows as Figure 3

15
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INHE

FaTEE
ol 2 L 2 g

Figure3 EVK with test platform
Note 1 : It is the internal most positive voltage supply. In this
sample is connected to power supply.
Note 2:Those are leading wire connect to control board. Those
are data pin.(D0-D7)
Note 3:Those are leading wire connect to control board. Those

are control pin.
(DC, CS, RD, WR, RES)

16
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6. Power down and Power up Sequence

To protect OLED panel and extend the panel life time, the driver 1C power
up/down routine should include a delay period between high voltage and low
voltage power sources during turn on/off. Such that panel has enough time to
charge up or discharge before/after operation.

Power up Sequence:

1. Power up Vpp

Send Display off command

Driver IC Initial Setting

Clear Screen Vee
Power up Vcc

Display on

R e

v
Delay 100ms o

(when Vpp is stable)
7. Send Display on command

Vss/Ground

Power down Sequence:
Display off
Vee off

1. Send Display off command
2. Power down Vpph
3. Delay 100ms
(when V¢ is reach 0 and
panel is completely | ——— -
discharges) o
4. Power down Vpp

Vee

Vss/Ground

17



7.How to use SSD1306 module
7.1 Initial Step Flow

Reset
Driver IC

l

Driver IC
Initial Code

l

Display on

Clear RAM

Start
Display

Jnivision [ERIR R E L il

RES=0
Delay 10ms
RES=1

Suggest all register
set again

18
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RD recommends Initial Code:

Internal setting (Charge pump)

{

WRITE_COMMAND(Oxae);//--turn off oled panel
WRITE_COMMAND(0x00);//---set low column address
WRITE_COMMAND(0x10);//---set high column address
WRITE_COMMAND(0x40);//--set start line address
WRITE_COMMAND(0x81);//--set contrast control register
WRITE_COMMAND(0xcf);

WRITE_COMMAND(0xal);//--set segment re-map 95 to O
WRITE_COMMAND(0xa6);//--set normal display
WRITE_COMMAND(0xa8);//--set multiplex ratio(1 to 64)
WRITE_COMMAND(0x3f);//--1/64 duty
WRITE_COMMAND(0xd3);//-set display offset
WRITE_COMMAND(0x00);//-not offset
WRITE_COMMAND(0xd5);//--set display clock divide ratio/oscillator frequency
WRITE_COMMAND(0x80);//--set divide ratio
WRITE_COMMAND(0xd9);//--set pre-charge period
WRITE_COMMAND(0xf1);

WRITE_COMMAND(0xda);//--set com pins hardware configuration
WRITE_COMMAND(0x12);

WRITE_COMMAND(0xdb);//--set vcomh
WRITE_COMMAND(0x40);

WRITE_COMMAND(0x8d);//--set Charge Pump enable/disable
WRITE_COMMAND(0x14);//--set(0x10) disable

WRITE_COMMAND(Oxaf);//--turn on oled panel
}
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External setting

{
WRITE_COMMAND(Oxae);//--turn off oled panel

WRITE_COMMAND(0x00);//---set low column address
WRITE_COMMAND(0x10);//---set high column address
WRITE_COMMAND(0x40);//--set start line address
WRITE_COMMAND(0x81);//--set contrast control register
WRITE_COMMAND(0x8f);

WRITE_COMMAND(0xal);//--set segment re-map 95 to O
WRITE_COMMAND(0xa6);//--set normal display
WRITE_COMMAND(0xa8);//--set multiplex ratio(1 to 64)
WRITE_COMMAND(0x3f);//--1/64 duty
WRITE_COMMAND(0xd3);//-set display offset
WRITE_COMMAND(0x00);//-not offset
WRITE_COMMAND(0xd5);//--set display clock divide ratio/oscillator frequency
WRITE_COMMAND(0x80);//--set divide ratio
WRITE_COMMAND(0xd9);//--set pre-charge period
WRITE_COMMAND(0x22);

WRITE_COMMAND(0xda);//--set com pins hardware configuration
WRITE_COMMAND(0x12);

WRITE_COMMAND(0xdb);//--set vcomh
WRITE_COMMAND/(0x40);

WRITE_COMMAND(0x8d);//--set Charge Pump enable/disable
WRITE_COMMAND(0x10);//--set(0x14) Enable

WRITE_COMMAND(Oxaf);//--turn on oled panel
}



