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1 GENERAL DESCRIPTION

SSD1317 is a single-chip CMOS OLED/PLED driver wattmtroller for organic/polymer light emitting
diode dot-matrix graphic display. It consists oBlsegments and 96 commons. This IC is designed for

Common Cathode type OLED/PLED panel.

SSD1317 embeds with contrast control, display RAM ascillator, which reduce the number of external
components and power consumption. It has 256-stefrast. Data/Commands are sent from generic
MCU through the hardware selectable 6800/8080 samenpatible Parallel Interface, 12C interface or
Serial Peripheral Interface. SSD1317 is suitabtenfany compact portable applications which require

high display brightness for sunlight readabilitglsas wearable electronics, Wifi routers, etc.

2 FEATURES

= Resolution: 128 x 96 dot matrix panel

*  Power supply
0 Vpp=1.65V-3.3V
0 Vcc=7.0V-16.5V
* Segment maximum source current: 600uA

e Common maximum sink current: 76.8mA
* Embedded 128 x 96 bit SRAM display buffer
* Pin selectable MCU Interfaces:

0 8 bits 6800/8080-series parallel Interface

0 3/4 wire Serial Peripheral Interface

o I°C Interface
» Screen saving infinite content scrolling function

* |nternal or externakErselection

* RAM write synchronization signal
* Programmable Frame Rate and Multiplexing Ratio
= Row Re-mapping and Column Re-mapping

* Power On Reset (POR)
*  On-Chip Oscillator
* Chip layout for COG, COF
* Wide range of operating temperature:>@@o 85C

3 ORDERING INFORMATION

(for IC logic)
(for Panel driving)

Table 3-1: Ordering Infor mation

Ordering Part Number |[SEG |COM |Package Form |Remark
0 Min SEG pad pitch : 29um
Min COM pad pitch : 35um
SSD1317Z 128 96 COG Min I/O pad pitch : 45um

0
0

o Die thickness: 250um

0 Bump height: nominal 9um

Solomon Systech
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4 BLOCK DIAGRAM
Figure 4-1: SSD1317 Block Diagram
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5 PINDESCRIPTION

je

Key:
| = Input NC = Not Connected
O =Output Pull LOW= connect to Ground
I/O = Bi-directional (input/output) Pull HIGH= connect to ¥p
P = Power pin
Table 5-1: Pin Description
Pin Name Pin Type|Description
Vob P Power supply pin for core logic operation.
Vce P Power supply for panel driving voltage. Thisliso the most positive power voltag
supply pin.
Vcer P Clean power supply for high voltage circuitmiist be connected tacy externally.
BGGND P Reserved pin. It must be connected torgiou
Vss P Ground pin. It must be connected to externaligd.
Viss P Analog system ground pin. It must be connetiezkternal ground.
VSL P This is segment voltage (output low level) refeeepa.
When external VSL is not used, this pin must beneated to Vss externally.
When external VSL is used, connect with resistar @inde to ground (details
depends on application).
ViH P Logic high (same voltage level aspy for internal connection of input and 1/0 pin
No need to connect to external power source.
Vo P Logic low (same voltage level asg/for internal connection of input and 1/O pins|
No need to connect to external ground.
V comH P COM signal deselected voltage level.
A capacitor should be connected between this pinvas
VBREF (@) This is a reserved pin. It should be ke@t N
BS[2:0] I MCU bus interface selection pins. Sel@gpropriate logic setting as described in
following table. BS2, BS1 and BSO are pin select.
Table5-2 : BusInterface selection
BS[2:0] Interface
000 4 line SPI
001 3 line SPI
010 FC
110 8-bit 8080 parallel
100 8-bit 6800 parallel
Note
@ 0 is connected to 34
@ 1 is connected to 34

the

Solomon Systech
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Pin Name Pin Type|Description

Irer I This pin is the segment output current referguioe
Ireris supplied externally. A resistor should be caneé between this pin andsyto
maintain the current around 18.75uA. Please tef€igure 6-15 for the details of
resistor value.
When internal der is used, this pin should be kept NC.

CL I This is external clock input pin.
When internal clock is enabled (i.e. HIGH in CL®)pithis pin is not used and
should be connected ¥ss When internal clock is disabled (i.e. LOW in ChiB),
this pin is the external clock source input pin.

CLS I This is internal clock enable pin.
When it is pulled HIGH (i.e. connect topd), internal clock is enabled. When i
pulled LOW, the internal clock is disabled; an emt# clock source must |
connected to the CL pin for normal operation.

CS# I This pin is the chip select input connectimghe MCU.
The chip is enabled for MCU communication only wi@$# is pulled LOW (active
LOW).

RES# I This pin is reset signal input.
When the pin is pulled LOW, initialization of thaip is executed.
Keep this pin pull HIGH during normal operation.

D/C# I This pin is Data/Command control pin conimagto the MCU.
When the pin is pulled HIGH, the data at D[7:0]I\e# interpreted as data.
When the pin is pulled LOW, the data at D[7:0] vaél transferred to a command
register.
In I2C mode, this pin acts as SAQ for slave addresstsmte
When 3-wire serial interface is selected, thismirst be connected tosy
For detail relationship to MCU interface signaksfer to Timing Characteristics
Diagrams Figure 9-1 to Figure 9-3.

R/W# (WR#) I This pin is read / write control input pin contiag to the MCU interface.
When 6800 interface mode is selected, this pinlvélused as Read/Write (R/W#)
selection input. Read mode will be carried out wties pin is pulled HIGH and
write mode when LOW.
When 8080 interface mode is selected, this pintlvalthe Write (WR#) input. Data
write operation is initiated when this pin is pdlleOW and the chip is selected.
When serial ordC interface is selected, this pin must be connettt&ts

E (RD#) I This pin is MCU interface input.
When 6800 interface mode is selected, this pinkélused as the Enable (E) signal.
Read/write operation is initiated when this pipigled HIGH and the chip is
selected.
When 8080 interface mode is selected, this pinivesghe Read (RD#) signal. Read
operation is initiated when this pin is pulled LQMd the chip is selected.
When serial orZC interface is selected, this pin must be conneictdts
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Pin Name Pin Type|Description
D[7:0] /0 |These pins are bi-directional data baemecting to the MCU data bus.
Unused pins are recommended to tie LOW.
When serial interface mode is selected, DO wilthee seral clock input: SCLK; D]
will be the serial data input: SDIN.
When PC mode is selected, D2, D1 should be tied togethdrserve as SD4,
SDA, in application and DO is the serial clock inpuELS
FR @) This pin outputs RAM write synchronizationrsdy Proper timing between MC
data writing and frame display timing can be ackieto prevent tearing effect.
It should be kept NC if it is not used.
TO I/O | This is a reserved pin. It should be kept NC
T1 I/O |This is a reserved pin. It should be kept NC
SEGO ~ 0] These pins provide the OLED segment driving digriehese pins ared¢ state wher
SEG127 display is OFF.
COMO ~ @] These pins provide the Common switch signals ta@hED panel. These pins are
COM©95 high impedance state when display is OFF.
TR[10:0] - Reserved pin. It should be kept NC.
NC - This is dummy pin. It should be kept NC.

Solomon Systech
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6 FUNCTIONAL BLOCK DESCRIPTIONS

6.1 MCU Interface sdection

SSD1317 MCU interface consist of 8 data pins amdrirol pins. The pin assignment at different rifatee
mode is summarized in Table 6-1. Different MCU mad@ be set by hardware selection on BS[2:0] pins
(please refer tdable 5-2for BS[2:0] setting).

Table6-1: MCU interface assignment under different businterface mode

in Name | Data/Command Interface Control Signal

Bus

Interface\ /D7 | D6 |[D5 |[D4 [D3 |[D2 [D1 [D0 [E [RW# [CSt |D/C# RES#
8-bit 8080 D[7:0] RD#WR# | CS# |D/C# RES#
8-bit 6800 D[7:0] E | RIW#|CS# |DIC# RES#
3-wire SPI |Tie LOW SDIN |SCLK |Tie LOW CS# |Tie LOW |RES#
4-wire SPI |Tie LOW SDIN |SCLK |Tie LOW CS# |DIC# RES#
12C Tie LOW |SDAOUT SDA [SCL |Tie LOW SAO RES#

6.1.1 MCU Parallel 6800-seriesInterface
The parallel interface consists of 8 bi-directiodata pins©[7:0]), R/W#, D/C#, E and CS#.

A LOW in R/W# indicates WRITE operation and HIGHRAW# indicates READ operation.

A LOW in D/C# indicates COMMAND read/write and HIGH D/C# indicates DATA read/write.
The E input serves as data latch signal while GE#W. Data is latched at the falling edge of ghal.

Table 6-2: Control pinsof 6800 interface

Function E R/W# | CSH D/C#
Write command| | L L L
Read status ! H L L
Write data l L L H
Read data l H L H

Note

@ | stands for falling edge of signal
H stands for HIGH in signal
L stands for LOW in signal

In order to match the operating frequency of diggRAM with that of the microprocessor, some pipelin
processing is internally performed which requites insertion of a dummy read before the first dalisplay
data read. This is shown in Figure 6-1.
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R/W#

.

Figure 6-1: Dataread back procedure - insertion of dummy read

write column Dummy read Read 1st data Read 2nd data Read 3rd data
address

6.1.2 MCU Parallel 8080-seriesInterface
The parallel interface consists of 8 bi-directiodata pins (D[7:0]), RD#, WR#, D/C# and CS#.

A LOW in D/C# indicates COMMAND read/write and HIGH D/C# indicates DATA read/write.
A rising edge of RD# input serves as a data REAEhlaignal while CS# is kept LOW.
A rising edge of WR# input serves as a data/commdRdITE latch signal while CS# is kept LOW.

Figure 6-2 : Example of Write procedurein 8080 parallel interface mode

CS# \ / \
WL T AL
D[7:0]
D/C# >_<
high
RD#
low
Figure 6-3: Example of Read procedurein 8080 parallel interface mode
CS# \_
D[7:0]
D/C# >_<
high
WR#
low
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Table 6-3: Control pinsof 8080 interface

Function RD# | WR# | CS# D/C#
Write command | H 1 L L
Read status 1 H L L
Write data H 1 L H
Read data 1 H L H

Note

@) 1 stands for rising edge of signal
@ H stands for HIGH in signal

@) L stands for LOW in signal

In order to match the operating frequency of diggRAM with that of the microprocessor, some pipelin
processing is internally performed which requites insertion of a dummy read before the first dadisplay
data read. This is shown figure 6-4

Figure 6-4 : Display dataread back procedure - insertion of dummy read

WR#

RD#

Write column
address

Dummy read Read 1st data Read 2nd data Read 3rd data

6.1.3 MCU Serial Interface (4-wire SPI)

The 4-wire serial interface consists of serial kIG@CLK, serial data: SDIN, D/C#, CS#. In 4-wirel$fode,
DO acts as SCLK, D1 acts as SDIN. For the unustdmas from D2 to D7, E(RD#) and R/W#(WR#) can be
connected to an external ground.

Table 6-4 : Control pinsof 4-wire Serial interface

Function E R/W# CS# | DIC# | DO
Write command| Tie LOW | Tie LOW | L L 1
Write data Tie LOW | Tie LOW | L H 1

Note

(@) H stands for HIGH in signal

@ L stands for LOW in signal

) 1 stands for rising edge of signal

SDIN is shifted into an 8-bit shift register on gyeising edge of SCLK in the order of D7, D6,D0. D/C#

is sampled on every eighth clock and the data ioytiee shift register is written to the Graphic p&y Data
RAM (GDDRAM) or command register in the same clock.

Under serial mode, only write operations are alldwe
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Figure 6-5: Write procedurein 4-wire Serial interface mode

D/C#

SDIN/
SCLK

1

DBn

DB1 >< DB2
L

=
X

SCLK
(DO)

A

A

solN(Dl)% D7><D6><D5><D4><D3><D2><Dl><DO>—

6.1.4 MCU Serial Interface (3-wire SPI)

The 3-wire serial interface consists of serial RISCLK, serial data SDIN and CS#.
In 3-wire SPI mode, DO acts as SCLK, D1 acts asNSBbr the unused data pins from D2 to D7, R/W#
(WR#), E(RD#) and D/C# can be connected to an eatground.

The operation is similar to 4-wire serial interfagkile D/C# pin is not used. There are altogethbit® will
be shifted into the shift register on every ninlilck in sequence: D/C# bit, D7 to DO bit. The D/Qi#(first
bit of the sequential data) will determine theduling data byte in the shift register is writterthe Display

Data RAM (D/C# bit = 1) or the command register@B/it = 0).

Under serial mode, only write operations are alldwe

Table 6-5: Control pinsof 3-wire Serial interface

DO | Note

@ L stands for LOW in signal

Function E(RD#) R/IWH#HWR#) | CS# | DIC#
Write command Tie LOW Tie LOW L Tie LOW
Write data Tie LOW| Tie LOW L Tie LOW

@) 1 stands for rising edge of signal

Figure6-6 : Write procedurein 3-wire Serial interface mode

CS# ‘\

/

SDIN/
SCLK

_

DB1 >< pB2 X X DpBn >

SCLK
(Do)

A

A

A A

A

A

A

A / AT

smN(Dl)%D/C#X D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >_
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6.1.5 MCU I2C Interface

The FC communication interface consists of slave addo&sSAO, FC-bus data signal SDA (SR#+/D- for
output and SDA/D: for input) and iC-bus clock signal SCL (@ Both the data and clock signals must be
connected to pull-up resistors. RES# is used firilialization of device.

a) Slave address bit (SA0)
SSD1317 has to recognize the slave address bedmsnitting or receiving any information by the
I2C-bus. The device will respond to the slave addi@kswing by the slave address bit (“SAQ” bit)
and the read/write select bit (“R/W#” bit) with th@lowing byte format,

brbsbsbsubzs b Iy
011 11 O SA0R/W#H

“SAO0” bit provides an extension bit for the slawddeess. Either “0111100” or “0111101", can be
selected as the slave address of SSD1317. D/Gdcsras SAO for slave address selection.
“R/W#" bit is used to determine the operation moéiéhe FC-bus interface. R/W#=1, it is in read
mode. R/W#=0, it is in write mode.

b) 12C-bus data signal (SDA)
SDA acts as a communication channel between thermdter and the receiver. The data and the
acknowledgement are sent through the SDA.

It should be noticed that the ITO track resistaamce the pulled-up resistance at “SDA” pin becomes
a voltage potential divider. As a result, the askiealgement would not be possible to attain a valid
logic 0 level in “SDA”.

“SDAN" and “SDAout” are tied together and serve as SDA. The “SDAin must be connected to
act as SDA. The “SD&yr” pin may be disconnected. When “SBA” pin is disconnected, the
acknowledgement signal will be ignored in th@-bus.

c) 12C-bus clock signal (SCL)
The transmission of information in thé€kbus is following a clock signal, SCL. Each traission of
data bit is taken place during a single clock peabSCL.
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6.1.5.1 12C-busWritedata

The FC-bus interface gives access to write data and @wdrinto the device. Please refer to Figure 6-7 for
the write mode ofC-bus in chronological order.

Figure 6-7 : 12C-bus data format

Note: Co — Continuation bit
D/C# — Data / Command Selection bit
ACK — Acknowledgement
SAOQ — Slave address bit
R/W# — Read / Write Selection bit

Write mode S — Start Condition / P — Stop Condition
[TTTT1 BER BEEER BER TTTTT1
Inlo1111 g;ggg Control bi/lq 3 Data byt gg% Control bi/leg Databyte |30
L1111 PERIS AL RS AL
— AL e ~ /
\/ \/
Slave Address m > 0 word: 1 byte n > 0 bytes
MSB ... LSB
%
011110(z
By
SSD1317
Slave Address
INARN
Q%ooooo g
[ L] [=

Control byt

6.1.5.2 Write modefor 12C

1)
2)
3)
4)
5)

6)

7

The master device initiates the data communicdtioa start condition. The definition of the start
condition is shown ifrigure 6-8. The start condition is established biimgy the SDA from HIGH to
LOW while the SCL stays HIGH.
The slave address is following the start condifmmrecognition use. For the SSD1317, the slave
address is either “b0111100” or “b0111101” by chiagghe SAO to LOW or HIGH (D/C pin acts as
SAO0).
The write mode is established by setting the R/\/#bdogic “0”.
An acknowledgement signal will be generated ateeiving one byte of data, including the slave
address and the R/W# bit. Please refer to the
Figure6-9 for the graphical representation of the acknowdesignal. The acknowledge bit is defined
as the SDA line is pulled down during the HIGH pdrof the acknowledgement related clock pulse.
After the transmission of the slave address, eitfecontrol byte or the data byte may be sentsacro
the SDA. A control byte mainly consists of Co ant€® bits following by six “0” ‘s.
a. Ifthe Co bit is set as logic “0”, the transmissuafrthe following information will contain
data bytes only.
b. The D/C# bit determines the next data byte is aatead command or a data. If the D/C# bit is
set to logic “0”, it defines the following data leyhs a command. If the D/C# bit is set to logic
“1”, it defines the following data byte as a dataieh will be stored at the GDDRAM. The
GDDRAM column address pointer will be increasedhg automatically after each data
write.
Acknowledge bit will be generated after receiviagle control byte or data byte.
The write mode will be finished when a stop comxditis applied. The stop condition is also defined
in Figure 6-8. The stop condition is establishegbling the “SDA in” from LOW to HIGH while
the “SCL” stays HIGH.
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Figure 6-8 : Definition of the Start and Stop Condition

thsTART tsstop
-« —> «—
soA 1\ / \ W SDA
e -
scL L g / \ ! ! SscL
! ! p P
START conditon STOP condito

Figure 6-9 : Definition of the acknowledgement condition

DATA OUTPUT

! ' Non-acknowledge
DATA OUTPUT I ~
BY RECEIVER P

Acknowledge

SCL FROM
MASTER

START Clock pulse for acknowledgement
Condition

Please be noted that the transmission of the datad some limitations.

1. The data bit, which is transmitted during each $0Qlse, must keep at a stable state within the “HIGH
period of the clock pulse. Please refer to theuf€ig-10 for graphical representations. Except in start or

stop conditions, the data line can be switched afign the SCL is LOW.
2. Both the data line (SDA) and the clock line (SChyusld be pulled up by external resistors.

Figure 6-10 : Definition of the data transfer condition

/ X \

SDA ! ! ! T

SCL

Datalineis ' Change
stable of data
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6.2 Command Decoder

This module determines whether the input datatexpmeted as data or command. Data is interpresgsdd
upon the input of the D/C# pin.

If D/IC# pin is HIGH, D[7:0] is interpreted as diggl data written to Graphic Display Data RAM (GDDRAM
If it is LOW, the input at D[7:0] is interpreted ascommand. Then data input will be decoded arittienrto
the corresponding command register.

6.3 Oscillator Circuit and Display Time Gener ator

Figure 6-11: Oscillator Circuit and Display Time Gener ator

Internal
Oscillator
Fosc
M| CLK Divider DCLK
u —»
CL » X Display
Clock

—

This module is an on-chip LOW power RC oscillatwcuaitry. The operation clock (CLK) can be genedht
either from internal oscillator or external souf@e pin. This selection is done by CLS pin. If CpB is

pulled HIGH, internal oscillator is chosen and Chosld be connected tosy¥ Pulling CLS pin LOW
disables internal oscillator and external clock thes connected to CL pins for proper operation. ewthe
internal oscillator is selected, its output frequeRosc can be changed by command D5h A[7:4].

The display clock (DCLK) for the Display Timing Genator is derived from CLK. The division factor “D”
can be programmed from 1 to 256 by commBbd

DCLK = Fosc/ D

The frame frequency of display is determined byfttlewing formula.
F

osc

F =
FRM " D x K x No.of Mux

where
» D stands for clock divide ratio. It is set by coomdd@5h A[3:0]. The divide ratio has the range frbno
256.
» Kis the number of display clocks per row. Theuesils derived by
K = Phase 1 period + Phase 2 periods+ K
= 2+ 2+ 69 =73 at power on reset (thatdsska constant that equals to 69)
Please refer to Section 6.5 “Segment Drivers / ComBrivers” for the details of the “Phase”.
* Number of multiplex ratio is set by command A8HeTpower on reset value is 95 (i.e. 96MUX).
* Foscis the oscillator frequency. It can be changeddoymand D5h A[7:4]. The higher the register
setting results in higher frequency.
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6.4 Reset Circuit

When RES# input is LOW, the chip is initialized kthe following status:
1. Display is OFF
2. 128 x 96 Display Mode
3. Normal segment and display data column addresscandddress mapping (SEGO mapped to
address 00h and COMO mapped to address 00h)
Shift register data clear in serial interface
Display start line is set at display RAM address 0
Column address counter is set at 0
Normal scan direction of the COM outputs
Contrast control register is set at 7Fh
Normal display mode (Equivalent to A4h command)

©o~No O A

6.5 Segment Drivers/ Common Drivers

Segment drivers deliver 128 current sources tcedine OLED panel. The driving current can be adpity
altering the registers of the contrast setting caman(81h). Common drivers generate voltage-scanning
pulses.

The segment driving waveform is divided into thpbases:

1. In phase 1, the OLED pixel charges of previous enage discharged in order to prepare for next
image content display.

2. In phase 2, the OLED pixel is driven to the tardet®ltage. The pixel is driven to attain the
corresponding voltage level fromgy The period of phase 2 can be programmed in hefngtn 1 to
15 DCLKs. If the capacitance value of the pixe[QfED panel is larger, a longer period is required
to charge up the capacitor to reach the desiradgel

3. In phase 3, the OLED driver switches to use cursentce to drive the OLED pixels and this is the
current drive stage.

Figure 6-12 : Segment Output Waveform in three phases

Segment 4

—
4

Vss

X .
Phase: 12 3 Time

After finishing phase 3, the driver IC will go battkphase 1 to display the next row image datas tFinee-
step cycle is run continuously to refresh imageldison OLED panel.

In phase 3, if the length of current drive pulseltiiis set to 69, after finishing 69 DCLKSs in curtalrive
phase, the driver IC will go back to phase 1 fottmew display.
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6.6 Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding thie gmttern to be displayed. The size of the RAM is
128 x 96 bits and the RAM is divided into eight eagfrom PAGEO to PAGE11, which are used for

monochrome 128x96 dot matrix display, as shownguie 6-13.

Figure 6-13 : GDDRAM pages structure

Row re-mapping

PAGEO (COM0-COM?7) Page 0 PAGEO (COM95-COM88)
PAGE1 (COM8-COM15) Page 1 PAGE1 (COM87-COM80)
PAGE2 (COM16-COM23) Page 2 PAGE2 (COM79-COM72)
PAGE3 (COM24-COM31) Page 3 PAGE3 (COM71-COM64)
PAGE4 (COM32-COM39) Page 4 PAGE4 (COM63-COM56)
PAGE5 (COM40-COMA47) Page 5 PAGE5 (COM55-COM48)
PAGE6 (COM48-COMb55) Page 6 PAGE6 (COM47-COM40)
PAGE7 (COM56-COMG63) Page 7 PAGE7 (COM39-COM32)
PAGES8 (COM64-COM71) Page 8 PAGES8 (COM31-COM24)
PAGE9 (COM72-COM79) Page 9 PAGE9 (COM23-COM16)
PAGE10 (COM80—-COM87) Page 10 PAGE10 (COM15-COM8)
PAGE11 (COM88-COM95) Page 11 PAGE11 (COM 7-COMO)

Y = SEG27

Column re-mapping SEG127 ----==mmm=mm=mmmmm e oo SEO

When one data byte is written into GDDRAM, all tieevs image data of the same page of the currentrool
are filled (i.e. the whole column (8 bits) pointby the column address pointer is filled.). Data i is
written into the top row, while data bit D7 is vieit into bottom row as shown in Figure 6-14.

Figure 6-14 : Enlargement of GDDRAM (No row re-mapping and column-remapping)

NOANN
N/ Y 1 \N \'J N \_| \_| \_| \_| \_|
ONONONONO) ONOUNONONU)
LIJ LIJ LIJ LIJ LlJ " B E E RN EEEEEEENEENEENEENEEGERGBETDR LIJ LIJ LIJ LIJ LIJ
NN NONAHO
| | | LSB DO COM16
l | i COM17
| | | :
PAGE2 :l " B B B EEEEEEEEENEENEENEENEEREEGBRTBR
| | | .
| 'MSB D7 comM23

T~ Each box represents one bit of image data

For mechanical flexibility, re-mapping on both Segrhand Common outputs can be selected by sofagre
shown in Figure 6-13.

For vertical shifting of the display, an internabrster storing the display start line can be setantrol the
portion of the RAM data to be mapped to the disgtamynmand D3h).
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6.7 SEG/COM Driving block
This block is used to derive the incoming powerrses into the different levels of internal use agk and
current.

* Vccis the most positive voltage supply.

*  Vcowmn is the Common deselected level. It is internedlyulated.

* Vissis the ground path of the analog and panel current

» Igeris a reference current source for segment cudivers kec  The relationship between reference

current and segment current of a color is:

Isec = Contrast / 8 Xrkr
in which the contrast (1~255) is set by Set Cohttasmmand 81h
When internalder is used, therkr pin should be kept NC.
Bit A[4] of command ADh is used to select exteroainternal kee:
Al4] =0’ Select externalder [Reset]
Al4] =‘1" Enable internalder during display ON
When externalder is used, the magnitude afek is controlled by the value of resistor, which @nnected

between der pin and \4s as shown irFigure 6-15 It is recommended to setek to 18.75 + 2uA so as to
achieve dec = 600UA at maximum contrast 255.

Figure 6-15: Irer Current Setting by Resistor Value

SSD1317
lrer~18.75u lR.EF (\{oltage at
this pin= Vcc
-2
R1
Vss

Since the voltage agdr pin is Vcc — 2V, the value of resistor R1 can be found asvbel
For lrer = 18.75UA, \&c =12V:
R1 = (Voltage atder— Vss) | Irer

~ (12 — 2) / 18.75uA
= 5300
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6.8 Power ON and OFF sequence

The following figures illustrate the recommendedvpo ON and power OFF sequence of SSD1317.

Power ON sequence:
Power ON \bp

1.
2. After Vpp become stable, wait at least 20m¥ &et RES# pin LOW (logic low) for at least 3ug

and then HIGH (logic high).

3. After set RES# pin LOW (logic low), wait for at Ez8us (#). Then Power ON ¥
1. After Vcc become stable, send command AFh for display ONE/SBM will be ON after 100ms

(taF).
ON Vpp. RES# ON Vce  Send AFh command for Display ON
I |
| |
Voo o] [ |
OFF — i — = e —

|

l |

| |

| 1

tto I : |
L omi—m e — b

I |

I |

I |

| |

|

l |

SEG/COM

-

Figure 6-16 : The Power ON sequence

Power OFF sequence:
1. Send command AEh for display OFF.
2. Power OFF ¥ @

3. Power OFF Vp aftertorr. @ (where Minimum -==0ms, typical drr=100ms)

Figure 6-17 : The Power OFF sequence

Send command AEh fordilsplay OPICEFF \&c OFFIVDD
Vee . |

OFF-— =
torr

Vb

—_—_— e ——

) |

| |
.......... |-~ anssssessensnslaNS eSS A AN SN NN

|

Note:

MVcc should be kept float (i.e. disable) when it is OFF

@ Power Pins (¥p, Vcc) can never be pulled to ground under any circuntsta
@ The register values are reset after t

® Vpp should not be Power OFF beforedPower OFF.
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7 MAXIMUM RATINGS

Table 7-1 : Maximum Ratings
Voltage Reference t039

Symbol Parameter Value Unit
Vb -0.3to +4 V

Voo Supply Voltage Dto 17 v
VseG SEG output voltage 0 tocé V
Vcom COM output voltage 0 to 0.9%¢ vV

Vin Input voltage ¥s0.3 to \bp+0.3 | V

Ta Operating Temperature -40 to +85 °C
Tstg Storage Temperature Range -65 to +150 °C

*Maximum Ratings are those values beyond which dgeme the device may occur. Functional operatimukl be restricted to the limits in the
Electrical Characteristics tables or Pin Descriptio

*This device may be light sensitive. Caution shduddtaken to avoid exposure of this device to aht kource during normal operation. This device
is not radiation protected.
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8 DC CHARACTERISTICS

Condition (Unless otherwise specified):
Voltage referenced t@ss
Vpp = 1.65V to 3.3V

Ta=25C
Table8-1: DC Characteristics
Symbol |Parameter Test Condition Min Typ M ax Unit
Ve Operating Voltage - 7 - 16.5 V
Vpp Logic Supply Voltage - 1.65 - 3.3 V
VoH High Logic Output Level | dur = 100uA, 3.3MHz 0.9xW |- - \%
VoL Low Logic Output Level dur = 100UA, 3.3MHz - - 0.1xd |V
Vi High Logic Input Level - 0.8xM |- - V
\m Low Logic Input Level - - - 0.2x% |V
Vpp = 1.65V~3.3V, \¢c = 7V~16.5V
loosieer | Sleep mode Current Display OFF, No panel attached | i 10 UA
Vpp = 1.65V~3.3V, \¢c = 7V~16.5V
lccsieer | Sleep mode Current Display OFF, No panel attached | p 10 UA
Vcc Supply Current
VDD = 2.8V, Vcc :12V,
lec Irer = 18.75UA, No loading . 800 1100 uA
Display ON, All ON _
Voo Supply Current Contrast = FFh
VDD :2.8V, Vcc = 12V,
oo Irer = 18.75UA , No loading, i 220 300 uA
Display ON, All ON,
Segment Output Current, | contrast=Frh 540 600 | 660
| Vop = 2.8V, Vec=12V, UA
SEG Irer=18.75UA, Contrast=7Fh - 300 -
Display ON. Contrast=3Fh - 150 -
Dev = (kec— Imip)/Imip
Segment output current  |Imip = (Iwax + Imin)/2 i i o
Dev uniformity Ised0:127] = Segment current 3 3 %
at contrast setting = FFh
Adjacent pin output current , .. _ )
Adj. Dev |uniformity (contrast setting Adj Dev = (I[n]-l[n+1]) / -2 - 2 %

= FFh)

(I[n]+I[n+1])
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9 ACCHARACTERISTICS

Conditions:
Voltage referenced t@ss
Vpp=1.65 to 3.3V

Ta=25C
Table9-1: AC Characteristics
Symbol | Parameter Test Condition Min Typ Max |Unit
Fosc® |Oscillation Frequency of Voo = 2.8V 720 800 880 |kHz
Display Timing Generator
FFrRM Frame Frequency 128x96 Graphic Display Mode, Rigpl Foscx 1/(DXKx96)? |- Hz
ON, Internal Oscillator Enabled
RES# |Reset low pulse width 3 - - us

Note
D Foscstands for the frequency value of the internalltzgor and the value is measured when command D3RS
in default value.

@ D: divide ratio (default value = 1)
K: number of display clocks per row period (defaudtue = 73)
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Table 9-2 : 6800-SeriesM CU Paralle Interface Timing Char acteristics
(Vob - Vss= 1.65V to 3.3V, Ta = 25°C)

Symbol Par ameter Min | Typ Max | Unit
teycle Clock Cycle Time 300 | - - ns
tas Address Setup Time 20 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 40 - - ns
toHr Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 150 ns
PW, Chip Select Low Pulse Width (read) 150 | ) ns
©SL | Chip Select Low Pulse Width (write) 60
PW, Chip Select High Pulse Width (read) 60 i p ns
CSH | Chip Select High Pulse Width (write) 100
tr Rise Time - - 40 ns
tr Fall Time - - 40 ns

Figure 9-1: 6800-seriesM CU parallel interface characteristics

et X 4
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tcycle
PWCSH
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CS# \ e | / P AN

te tonw
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ACC IoHR
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R/W#

l
I
[
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Table 9-3: 8080-SeriesM CU Paralld Interface Timing Characteristics
(Vob - Vss= 1.65V ~3.3VTa = 25°C)

Symbol Parameter Min Typ | Max | Unit
teycle Clock Cycle Time 300 - - ns
tas Address Setup Time 20 - - ns
taH Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 40 - - ns
tDHR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 150 ns
tpwLr Read Low Time 150 - - ns
trwiw Write Low Time 60 - - ns
tPwHR Read High Time 60 - - ns
tpwHw Write High Time 100 - - ns
tr Rise Time - - 40 ns
tr Fall Time - - 40 ns
tcs Chip select setup time 0 - - ns
tcsH Chip select hold time to read signal
tesk Chip select hold time 20 - - ns
Figure 9-2 : 8080-series parallel interface characteristics
CS#
tcg tCSF
<+
D/C# X‘
N 7
PLEEIN < Lo >
< tF t—RV - tcycle =‘
WR# < owiw ~ 7; Cowrw R
2
tDSW tDHW
N
: N
D[7:0] )
Write cycle
CS# ) teon f
t
CS
D/C#
tAS t tAH
—V:QLF —i [ t(:ycle >
RD# \ l¢ owir > a townr 3
c—f/‘ '\_
; o
D[7:0] % *W ////>
” 7 L
< T >
Read Cycle
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Table 9-4 : Serial Interface Timing Characteristics (4-wire SPI)

(Vop - Vss=1.65V~3.3V, k = 25°C)

Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 100 - - ns
tas Address Setup Time 15 - - ns
tan Address Hold Time 15 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time 50 - - ns
tosw Write Data Setup Time 20 - - ns
toHw Write Data Hold Time 20 - - ns
teike Clock Low Time 50 - - ns
teikH Clock High Time 50 - - ns
tr Rise Time - - 40 ns
te Fall Time - - 40 ns

Figure 9-3: Serial interface characteristics (4-wire SPI)
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1
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Table 9-5: Serial Interface Timing Characteristics (3-wire SPI)
(Vop - Vss= 1.65V~3.3V, T = 25°C)

Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 100 - - ns
tcss Chip Select Setup Time 20 - - ns
tesH Chip Select Hold Time 50 - - ns
tosw Write Data Setup Time 20 - - ns
toHw Write Data Hold Time 20 - - ns
teikL Clock Low Time 50 - - ns
teikH Clock High Time 50 - - ns
tr Rise Time - - 40 ns
tr Fall Time - - 40 ns

Figure 9-4: Serial interface characteristics (3-wire SPI)
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Table 9-6: 12C Interface Timing Char acteristics

(VDD - Vss: 1.65V"'3.3V, -K = 25°C)

Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 2.5 - - us
thstarT | Start condition Hold Time 0.6 - - us
thp Data Hold Time (for “SDAut” pin) 0 - - ns
Data Hold Time (for “SDA\” pin) 300 - - ns
tso Data Setup Time 100 - - ns
tsstary | Start condition Setup Time (Only relevant for agated| (g - - us
Start condition)
tsstop Stop condition Setup Time 0.6 - - ug
tr Rise Time for data and clock pin - - 300 n$
te Fall Time for data and clock pin - - 30( NS
tioLe Idle Time before a new transmission can start 13 - - us

Figure 9-5: 12C interface Timing char acteristics
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10 APPLICATION EXAMPLE

Figure 10-1 : Application Example of SSD1317Z

The configuration for?C interface mode is shown in the following diagram:
(VDD:2.8V, Vece :12V, |RE|::18.75UA)

»
>

A

DISPLAY PANEL
128 x 96

A 4

a3 < 9
20 29 50 50 a2 @
—I nom. nun (SN®] .00 n o . "0 ,7
SSD1317.
Viss VceVeown lIreep D2 D1 DO RES# ooV Y
||
Cﬂ ’J_‘Rl | —o
C3
1] o
Cl
Re ._DRP
Vce SDA SCL RES# Vob GND

Pin connected to MCU interface: D[2:0], RES#

Pin internally connected tol¥s: BGGND, VSL

Pin internally connected tosé (or Vi.): D[7:3], BSO, BS2, E, R/W#, CS#, CL
Pin internally connected topé (or ViL): BS1, CLS

Pin internally connected todé: Vcer

VBREF, FR, T0, T1, TR[10:0] should be left open

D/C#acts as SAO for slave address selection

C1, C2: 2.2uRb
C3: 1.0uRY place close to IC d and Vsspins on PCB
Re : Pull up resistor

Voltage at ker = Vcc — 2V. For ec= 12V, rer= 18.75UA:
R1 = (Voltage atder- Vss) / IrRer

= (12-2)V / 18.75uA

=530KQ

Note

@) The capacitor value is recommended value. Selgubapiate value against module application.

@ Die gold bump face down.

® Vissof IC pad no. 25 to 29 are recommended to be adadédo the Vss of pad no. 65 to 68 to form a larger area of GND
“Vissand \ksare not recommended to be connected on the IT@hgyuut connected together in the PCB level & on
common ground point for better grounding and naiselation.
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Solomon Systech reserves the right to make chamgésut notice to any products herein. Solomon &glstmakes no warrantyj
representation or guarantee regarding the suitalafiits products for any particular purpose, ”oes Solomon Systech assume ahy
liability arising out of the application or use afiy product or circuit, and specifically disclaiarsy, and all, liability, including without
limitation consequential or incidental damages.pitgl” parameters can and do vary in different eapions. All operating parameterg,
including “Typical” must be validated for each cusier application by the customer’s technical exppe8blomon Systech does not cop-
vey any license under its patent rights nor thets@f others. Solomon Systech products are naguied, intended, or authorized for uge
as components in systems intended for surgicalamphto the body, or other applications intendedupport or sustain life, or for an
other application in which the failure of the SolmmSystech product could create a situation whersgmal injury or death may occuy.
Should Buyer purchase or use Solomon Systech pt®ércany such unintended or unauthorized applicaBuyer shall indemnify and|
hold Solomon Systech and its offices, employeéssidiaries, affiliates, and distributors harmlegaiast all claims, costs, damages, a
expenses, and reasonable attorney fees arisingfodirectly or indirectly, any claim of personaljury or death associated with sud
unintended or unauthorized use, even if such cidieges that Solomon Systech was negligent regatti| design or manufacture of th
part.

=
(DIQ

@The product(s) listed in this datasheet comply \Bitrective 2011/65/EU of the European Parliament afithe council of 8 June 2011 on the

restriction of the use of certain hazardous sulss&in electrical and electronic equipment and R&Republic of China Electronic Industry

Standard SJ/T 11363-2006 “Requirements for conatotr limits for certain hazardous substancesentebnic information productsi{ 7= 5™ i

T HEEEEYIRNIEEZEK)”. Hazardous Substances test report is availgbd® uequest.

http://www.solomon-systech.com

Solomon Systech Dec 2015 | P 32/32 | Rev1.0 |SSD1317



Appendix Il: SSD1317 Command Table and Command Desgptions

1 COMMAND TABLE

Table 1-1: SSD1317 Command Table
(D/IC#=0, RIW#(WR#) = 0, E(RD#=1) unless specifitting is stated)

Fundamental Command Table

D/C#HHex D7 |D6 D5 D4 |D3 |[D2 |D1 |DO | Command Description
0 [00~O0F 0| 0| 0| 0| Xs| Xz| X1| Xo |[Set Lower Colum(Set the lower nibble of the column start address
Start Address for register for Page Addressing Mode using X[3:0] as
Page Addressing|data bits. The initial display line register isee®
Mode 0000b after RESET.
Note
() This command is only for page addressing mode
0 [10~17 0|0 | 0| 1| 0| Xz2| Xz1]| Xo [SetHigher Set the higher nibble of the column start address
Column Start register for Page Addressing Mode using X[2:0] as
/Address for Page|data bits. The initial display line register isee®
Addressing Mode0000b after RESET.
Note
() This command is only for page addressing mode
0 20 0j]0|1|0| 0| 0] 0| O |SetMemory /A[1:0] = 00b, Horizontal Addressing Mode
0 |A[L1:0] *opoxoox ok ox b A LA, JAddressing ModeA[1:0] = 01b, Vertical Addressing Mode
/A[1:0] = 10b, Page Addressing Mode (RESET
A[1:0] = 11b, Invalid
0 21 0|0 10| 0| 0] 0] 1 [SetColumn Setup column start and end address
0 |A[6:0] 0 |As|As| Az | Az | Az | A1 | Ao |Address A[6:0] : Column start address, range : 0-127d,
0 B[GZO] 0 Bs| Bs| Bsa| Bs| B2 | B1 | Bo (RESETZOd)
B[6:0]: Column end address, range : 0-127d,
(RESET =127d)
Note
(1) This command is only for horizontal or vertical
addressing mode.
0 22 00| 1] 0] 0] 0] 1| O [SetPage AddressSetup page start and end address
0 |A[3:0] ol pr b LAz Ax | A | Ao A[3:0] : Page start Address, range : 0-11d,
0 [B[3:0] * x| x| * | Bg| By | Bi| Bo (RESET =0d)

B[3:0] : Page end Address, range : 0-11d,
(RESET = 11d)

Note

addressing mode.

(1) This command is only for horizontal or vertical

Solomon Systech
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Fundamental Command Table

0-

S.

=

D/C#HHex D7 |D6 D5 D4 |D3 [D2 |[D1 |DO | Command Description
0 4O0~7F 0| 1| Xs| Xa| Xz | Xz| X1| Xo |[Set Display Start |Set display RAM display start line register from
Line 63 using %X 4X3X2X1Xo.
Display start line register is reset to 000000kbrdy
RESET.
Note
(1) For display start line register up to 95, pleass
refer to command A2h.
0 B1 1/0[0] 0] 0| 0| 0| 1 setContrast Double byte command to select one of the confrast
0 |A[7:0] | A7 |As|As| As| As | Az | A1 | Ao |Control steps. Contrast increases as the value increase
(RESET = 7Fh)
A[7:0] valid range: 01h to FFh
0 |AO/A1 1{0[21] 0| 0| 0] 0| Xo|SetSegmentRe-|AOh, X[0]=0b: column address 0 is mapped to
map SEGO (RESET)
Alh, X[0]=1b: column address 127 is mapped
SEGO
0 |A2 10|10 0| 0| 1| O [SetDisplay Start [Set display RAM display start line register from
0 |A[6:0] 0 |As|As| As| As| A2 | A1 | Ao [Line 95 by A[6:0] (RESET=00h)
Note
(1) In command A2h, A[6:0] from 00h to 3Fh has
the same effect as command 40h-7Fh.
0 |A4/AS 110212 | 0| 0] 1| 0| Xo [Entire Display ONA4h, X,=0b: Resume to RAM content display
(RESET)
Output follows RAM content
IASh, Xo=1b: Entire display ON
Output ignores RAM content
0 |AB/AT 110212 0| 0| 1| 1] Xo|Set IA6h, X[0]=0b: Normal display (RESET)
Normal/Inverse 0 in RAM: OFF in display panel
Display 1in RAM: ON in display panel
A7h, X[0]=1b: Inverse display
0 in RAM: ON in display panel
1 in RAM: OFF in display panel
0 |A8 1/0(12|0| 21| 0| 0] 0 |SetMultiplex Set MUX ratio to N+1 MUX
0 A[GZO] * As| As | As | Az | A | A1 | Ap [Ratio
N=A[6:0] : from 16MUX to 96 MUX.
RESET= 101 1111b (i.e. 95d, 96MUX)
A[6:0] from O to 14 are invalid entry.
0 |AD 11010 21]|1]| 0] 1 Externalor Select external or internaldr:
0 |A[4] O|O0O|O0O|As| O| O| O] O |internal ker A[4] = ‘0’ Select externalder (RESET)
Selection A[4] = ‘1’ Enable internal e during display ON
Note
(1) Refer to section 7.7 in SSD1317 datasheet fq
details.
SSD1317 | Rev 1.2 | P 5/33 | Jan 2016 Solomon Systech



Fundamental Command Table

D/C#HHex D7 |D6 D5 D4 |D3 [D2 |[D1 |DO | Command Description
O AE/AF | 1 |0 ]| 12| 0| 1| 1| 1 | Xo SetDisplay AEh, X[0]=0b: Display OFF (sleep mode)
ON/OFF (RESET)
AFh X[0]=1b: Display ON in normal mode
O BO-BB| 1 | 0| 1| 1 | Xs| X2| X1 | Xo [SetPage Start |Set GDDRAM Page Start Address
Address for Page|(PAGEO~PAGE11) for Page Addressing Mode
IAddressing Modeusing X[3:0].
Note
() This command is only for page addressing m
0 [Co/C8 1/1]0| 0| Xz| 0] 0| O |SetCOM Output |COh, X[3]=0b: normal mode (RESET) Scan fror
Scan Direction COMO to COM|N —-1]
C8h, X[3]=1b: remapped mode. Scan from
COM[N-1] to COMO
\Where N is the Multiplex ratio.
0 D3 11120 1] 0] 0] 1| 1 [SetDisplay OffsefSet vertical shift by COM from 0d~95d
0 |A[6:0] * | As| As | As| Az | A2 | A1 | Ao The value is reset to 00h after RESET.
0 D5 11110 212|0]| 1| 0| 1 [SetDisplay ClockA[3:0]: Define divide ratio (D) of display clock
0 IA[7:0] | A7 |As|As| As| As | A2 | AL | Ao Divide (DCLK) (i.e. 1, 2, 4, 8...256)
Ratio/Oscillator (RESET is 0000b, i.e. divide ratio = 1)
Frequency
A[7:4] : Set the Oscillator Frequencyedc
Oscillator Frequency increases with the
value of A[7:4] and vice versa.
(RESET is 0000b)
Range: 0000b~1111b.
0 D9 1110|212 |1)] 0| 0] 1 [SetPre-charge |A[3:0]: Phase 1 period of up to 15 DCLK
0 |A[7:0] | A7 |Ac|As| As| As | A2 | A1 | A [Period Clock 0 is invalid entry
(RESET=2h)
A[7:4] : Phase 2 period of up to 15 DCLK
Clock 0 is invalid entry
(RESET=2h)
0 DA 1 (2101|110 )| 1] 0 [SetSEGPins |A[4]=0b, Sequential SEG pin configuration
0 |A[5:4] O |0 |As|A,| O| O] 1| O Hardware A[4]=1b (RESET), Alternative (odd/even) SEG
Configuration pin configuration
A[5]=0b (RESET), Disable SEG Left/Right remap
A[5]=1b, Enable SEG Left/Right remap
0 DB 110|121 |21] 0] 1] 1 [SetWowmnselect |Set COM select voltage level.
0 A[5Z3] 0 0| As| Az | As 0 0 0 |[Level

A[5:3] | Hex V comn deselect level
code
000b | 00h ~0.43 x ¥c
010b | 10h ~0.57 x ¥c
100b | 20h ~0.67 X ¥c
110b | 30h ~ 0.78 x ¥c (RESET)
111b | 38h ~0.84 x ¥c

Solomon Systech
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Fundamental Command Table

cept

D/C#HHex D7 |D6 D5 D4 |D3 [D2 |[D1 |DO | Command Description

0 E3 1(1(1]0]0|0}| 1|1 |NOP Command for no operation

0 [FD 11111 1] 1] 0] 1 |[SetCommand |A[2]: MCU protection status.

0 |A[2] 0|0|0|1]|O0]|A| 1] 0 [Lock
/A[2] = Ob, Unlock OLED driver IC MCU interfac
from entering command (RESET)
A[2] = 1b, Lock OLED driver IC MCU interface
from entering command
Note
() The locked OLED driver IC MCU interface
prohibits all commands and memory access ex
the FDh command

SSD1317 | Rev 1.2 | P 7/33 | Jan 2016 Solomon Systech



Scrolling Command Table

D/C# Hex |D7 |D6| D5 | D4 | D3 | D2| D1 | DO |Command Description
0 | 26/27] O 0 1 0 0 1 1 Xo [Continuous 26h, X[0]=0, Right Horizontal Scroll
0 |[A[7:0]| O 0 0 0 0 0 0 0 [Horizontal Scrolll27h, X[0]=1, Left Horizontal Scroll
0 [B[3:0]| * | * * * | Bs | B2 | B1 | Bo [Setup
0 |cC[2:0]| * * * * * C| C | G Horizontal scroll by 1 column
0 |D[3:0]| * * * * Ds | D2 | D1 | Do
0 | E[7:0]| O 0 0 0 0 0 0 0
0 | F[6:0]| * Fe Fs Fa F | B = Fo A[7:0] : Dummy byte (Set as 00h)
0 | G[6:0]| * Gs | Gs | Ga| G3 |G| G1 | Go

B[3:0] : Define start page address

0000b — PAGE(0100b — PAGE4{1000b — PAGES
0001b — PAGE10101b — PAGE51001b — PAGE9
0010b — PAGEZ110b — PAGE6{1010b — PAGE1
0011b — PAGEJ111b — PAGE71011b — PAGE1

C[2:0] : Set time interval between each scroll $tep
terms of frame frequency

100b — 3 frames
101b — 4 frames
110b — 5 frames
111b — 2 frames

000b — 6 frames
001b — 32 frames
010b — 64 frames
011b — 128 frames

D[3:0] : Define end page address

0000b — PAGE(0100b — PAGE4{1000b — PAGES
0001b — PAGE10101b — PAGE51001b — PAGE9
0010b — PAGEZ110b — PAGE6/1010b — PAGE1
0011b — PAGEJ111b — PAGE71011b — PAGE1

E[7:0] : Dummy byte (Set as 00h)

F[7:0] : Define the start column address (RESET &)0(

G[7:0] : Define the end column address (RESET = 7H

Notes:
(M The value of D[3:0] must be larger than or eqtl
B[3:0]

(2) The value of G[6:0] must be larger than or eqoal t
F[6:0]

= O

= O
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Scrolling Command Table

D/CH#,

Hex

D7

D6

D5

D3

D2

D1

DO

Command

Description

cNoNoNoNoNeoNoNo]

29/2A
A[0]
B[3:0]
C[2:0]
D[3:0]
E[7:0]
F[6:0]
G[6:0]

* X O K Ok X kO

Bs

Ds
Es
Fs

B2
C2
D2
E>
F
G2

X1

B1
C1
D1
E:1
F1

Xo
Ao
Bo
Co
Do

Go

Continuous
\Vertical and
Horizontal Scroll
Setup

29h, XX0=01b : Vertical and Right Horizontal Scroll
2Ah, X1X0=10b : Vertical and Left Horizontal Scroll

IA[O] : Set number of column scroll offset
Ob No horizontal scroll
1b Horizontal scroll by 1 column

B[3:0] : Define start page address

0000b — PAGE(0100b — PAGE4{1000b — PAGES
0001b — PAGE10101b — PAGE51001b — PAGE9
0010b — PAGEZ110b — PAGE6{1010b — PAGE1
0011b — PAGEJ0111b — PAGE7]1011b — PAGE1

C[2:0] : Set time interval between each scroll $tep
terms of frame frequency

100b — 3 frames
101b — 4 frames
110b — 5 frames
111b — 2 frames

000b — 6 frames
001b — 32 frames
010b — 64 frames
011b — 128 frames

D[3:0] : Define end page address

0000b — PAGE(0100b — PAGE4{1000b — PAGES
0001b — PAGE10101b — PAGE51001b — PAGE9
0010b — PAGEZ110b — PAGE6/1010b — PAGE1
0011b — PAGE3111b — PAGE7]1011b — PAGE1

E[7:4]: (Set as 0000b)
E[3:0] : Vertical scrolling offset
e.g. E[3:0]= 0001b refer to offset row
E[3:0]= 1111b refer to offsel5 rows

F[6:0] : Define the start column address (RESET &)0(

G[6:0] : Define the end column address (RESET = 7H

Note
() The value of D[3:0] must be larger than or eqtel
B[3:0]

(2) The value of G[6:0] must be larger than or eqoal t
F[6:0]

= O

= O
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Scrolling Command Table

D/C# Hex |D7 |D6| D5 | D4 | D3 | D2 | D1 | DO |Command Description

0 2E o O 1 0 1 1 1 0 [Deactivate scroll{Stop scrolling that is configured by command
26h/27h/29h/2Ah.

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

0 2F o O 1 0 1 1 1 1 JActivate scroll | Start scrolling that is configurby the scrolling setup
commands : 26h/27h/29h/2Ah with the following valid
sequences:

\Valid command sequence 1: 26h; 2Fh.
\Valid command sequence 2: 27h; 2Fh.
\Valid command sequence 3: 29h; 2Fh.
\Valid command sequence 4: 2Ah; 2Fh.

For example, if “26h; 2Ah; 2Fh.” commands are iskug
the setting in the last scrolling setup commared,2Ah in
this case, will be executed. In other words, sgtimthe
last scrolling setup command overwrites the seitintie
previous scrolling setup commands.

0 A3 1 0 1 0 0 0 1 1 [Set Vertical ScrogA[6:0] : Set No. of rows in top fixed area. The M.
0 [A60]| * | As | As | A2 | As | A2 | A1 | Ao |Area rows in top fixed area is referenced to the top of
0 |B[6:0]| * | Bs| Bs | Ba| Bs | B2| B1 | Bo the GDDRAM (i.e. row 0). [RESET = 0]

B[6:0] : Set No. of rows in scroll area. This is tihenber
of rows to be used for vertical scrolling. The
scroll area starts in the first row below the top
fixed area. [RESET = 96]

Note
(1) A[6:0]+B[6:0] <= MUX ratio
(2 B[6:0] <= MUX ratio
(Ba)vertical scrolling offset (E[6:0] in 29h/2Ah) < Bf@]
(3b) Set Display Start Line (@s5XaX3X2X1Xo of 40h~7Fh
or A[6:0] of A2h) < B[6:0]
(4 The last row of the scroll area shifts to thetficav of
the scroll area.
) For 96d MUX display
A[6:0] = 0, B[6:0]=96 : whole area scrolls
A[6:0]= 0, B[6:0] <96 : top area scrolls
A[6:0] + B[6:0] <96 : central area scrolls
A[6:0] + B[6:0] =96 : bottom area scrolls

(6 When vertical scrolling is enabled by command 29h
2Ah, the vertical scroll area is defined by thisntoand.
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)Advance Graphic Command Table
D/C#| Hex | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |Command Description
0 |2C/2D| O 0 1 0 1 1 0 | Xo [Content Scroll  [2Ch, X[0]=0, Right Horizontal Scroll by one column
0 |A[7:0]] O 0 0 0 0 0 0 0 [Setup 2Dh, X[0]=1, Left Horizontal Scroll by one column
0 |B[3:0] * * * * | Bs| B2 | B1]| Bo
0 |C[7:0] © 0 0 0 0 0 0 1 Horizontal scroll by 1 column
0 D[3:0] * * * * D3 Dz D1 Do [P
0 [E[7:0] O 0 0 0 0 0 0 0 IA[7:0] : Dummy byte (Set as 00h)
O |F60] * |Fe | Fs |Fa| s | F2 | Fi | Fo
0 |G[6:0] * [Ge|Gs|GCa|Gs| G| G1|Go B[3:0] : Define start page address
0000b — PAGE(Q0100b — PAGE4{1000b — PAGES
0001b — PAGE10101b — PAGES5|1001b — PAGE9
0010b — PAGE20110b — PAGE®6|1010b — PAGE1(Q
0011b — PAGE30111b — PAGE7|1011b — PAGE1]
C[7:0] : Dummy byte (Set as 01h)
D[3:0] : Define end page address
0000b — PAGE(Q0100b — PAGE4{1000b — PAGES8
0001b — PAGE10101b — PAGES5|1001b — PAGE9
0010b — PAGE20110b — PAGE®6|1010b — PAGE1(Q
0011b — PAGE30111b — PAGE7|1011b — PAGE1]
E[7:0] : Dummy byte (Set as 00h)
F[6:0] : Define the start column address (RESET k)00
G[6:0] : Define the end column address (RESET = 7Fh
Note
(D The value of D[3:0] must be larger than or equal t
B[3:0]
(2 The value of G[6:0] must be larger than F[6:0]
(A delay time of2/ FrameFreq must be set if sendi
the command of 2Ch / 2Dh consecutively.
Note

(1) “*" stands for “Don’t care”.
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Table 1-2 : Read Command Table

Bit Pattern Command Description

D7DeDsD4D3sD2D1Do  |Status Register Read D[7]: Reserved

D[6] : “1” for display OFF / “0” for display ON
D[5]. Reserved

D[4] . Reserved

D[3] . Reserved

D[2] . Reserved

D[1] . Reserved

D[0] . Reserved

Note
@ pPatterns other than those given in the CommandeTaaiel prohibited to enter the chip as a commandnaspected
results can occur.

1.1 Data Read / Write

To read data from the GDDRAM, select HIGH for bttle R/W# (WR#) pin and the D/C# pin for 6800-
series parallel mode and select LOW for the E (Rid#)and HIGH for the D/C# pin for 8080-series fiata
mode. No data read is provided in serial mode djoera

In normal data read mode the GDDRAM column addpeaster will be increased automatically by one mafte
each data read.

Also, a dummy read is required before the firsadatd.

To write data to the GDDRAM, select LOW for the RAVWR#) pin and HIGH for the D/C# pin for both
6800-series parallel mode and 8080-series paralbele. The serial interface mode is always in writale.
The GDDRAM column address pointer will be increaaatbmatically by one after each data write.

Table 1-3 : Address increment table (Automatic)

D/IC# | RIW# (WR#) | Comment Address Increment
0 0 Write Command No

0 1 Read Status No

1 0 Write Data Yes

1 1 Read Data Yes
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2 COMMAND DESCRIPTIONS
2.1 Fundamental Command

2.1.1 Set Lower Column Start Address for Page Addressinyylode (00h~0Fh)

This command specifies the lower nibble of thet&blumn start address for the display data RAMeund
Page Addressing Mode. The column address will beeimented by each data access. Please refer te Tabl
1-1 and Section 2.1.3 for details.

2.1.2 Set Higher Column Start Address for Page Addressingylode (10h~17h)

This command specifies the higher nibble of thet&tumn start address for the display data RAMam
Page Addressing Mode. The column address will beemented by each data access. Please refer te Tabl
1-1 and Section 2.1.3 for details.

2.1.3 Set Memory Addressing Mode (20h)

There are 3 different memory addressing mode in183D: page addressing mode, horizontal addressing
mode and vertical addressing mode. This commarsdisetway of memory addressing into one of the abov
three modes. In there, “COL"” means the graphiclaisgata RAM column.

Page addressing mode (A[1:0]=10b)

In page addressing mode, after the display RAMe&lr/ written, the column address pointer is irsxda
automatically by 1 and page address pointer ischahged. Users have to set the new page and column
addresses in order to access the next page RAMemonthe sequence of movement of the PAGE and
column address point for page addressing modeoisrsin Figure 2-1.

Figure 2-1 : Address Pointer Movement of Page addssing mode
COLO | cOL1 | ... COL 126 COL 127

PAGEO
PAGE1

PAGE10
PAGE11

VIiVIVIVIV

In normal display data RAM read or write and padérassing mode, the following steps are required to
define the starting RAM access pointer location:

» Set the page start address of the target disptayitm by command BOh to BBh.

e Set the lower start column address of pointer mproand 00h~0Fh.

e Set the upper start column address of pointer bymcand 10h~17h.
For example, if the page address is set to B2hed@elumn address is 03h and upper column addsei<3h
then that means the starting column is SEG3 of PAGHe RAM access pointer is located as shown in
Figure 2-2 The input data byte will be written into RAM [iti@n of column 3.

Figure 2-2 : Example of GDDRAM access pointer setig in Page Addressing Mode (No row and column-

remapping)
SEGO SEG3 (Starting column) SEG127

1l _-RAMacces pointe| !

A]”
' LSB DO Each box represents one ' ComM1e
l | DOX COM17
' bit of image data ' :

PAGE2 [ " E E B NN EEENEEENEENEEEEGEGRN BTN :
(Starting page)—

. EEEsa i
| MSB D7 | comz3
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Horizontal addressing mode (A[1:0]=00b)

In horizontal addressing mode, after the displayMRA read / written, the column address pointer is
increased automatically by 1. If the column adslfgsinter reaches column end address, the coluanessl
pointer is reset to column start address and pagleess pointer is increased by 1. The sequence of
movement of the page and column address point dozdntal addressing mode is shown in Figure 2-3.
When both column and page address pointers reachkriti address, the pointers are reset to columin sta
address and page start address (Dotted line ind-i43.)

Figure 2-3 : Address Pointer Movement of Horizordl addressing mode

COLo [ cOoL1 [ .. COL 126 COL 127
PAGE0 | —% — >
PAGE1 >
: <+ e — —-
PAGE10 < — S ——e S P
PAGE1]l |dmmm————n >
N o = -

Vertical addressing mode: (A[1:0]=01b)

In vertical addressing mode, after the display RAMead / written, the page address pointer iseesed
automatically by 1. If the page address pointaches the page end address, the page address poieteet

to page start address and column address pointecrsased by 1. The sequence of movement of the pa
and column address point for vertical addressingerie shown in Figure 2-4. When both column andepag
address pointers reach the end address, the moanereset to column start address and pageastdiess
(Dotted line in Figure 2-4.)

Figure 2-4 : Address Pointer Movement of Vertical ddressing mode

COLO [ COL1 [ ... COL 126 COL 127
PAGEO - X A 1A A
PAGE1 N /
: > }... /
PAGE10 / L S /
PAGE11 v vy N _¥.. ¥ “v
- N - -

In normal display data RAM read or write and honizd / vertical addressing mode, the following stape
required to define the RAM access pointer location:

» Set the column start and end address of the tdig@hy location by command 21h.

» Set the page start and end address of the tag@agilocation by command 22h.
Example is shown in Figure 2-5.

2.1.4 Set Column Address (21h)

This triple byte command specifies column startradsl and end address of the display data RAM. This
command also sets the column address pointer toncoktart address. This pointer is used to defiee
current read/write column address in graphic disglata RAM. If horizontal address increment mosle i
enabled by command 20h, after finishing read/wosite column data, it is incremented automaticallyh®
next column address. Whenever the column addssep finishes accessing the end column address, i
reset back to start column address and the roweasdls incremented to the next row.
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2.1.5 Set Page Address (22h)

This triple byte command specifies page start addiend end address of the display data RAM. This
command also sets the page address pointer togtageddress. This pointer is used to definectireent
read/write page address in graphic display data RKMertical address increment mode is enabled by
command 20h, after finishing read/write one pagi,di is incremented automatically to the nexteag
address. Whenever the page address pointer finatwessing the end page address, it is resettatért
page address.

The figure below shows the way of column and palgiress pointer movement through the example: column
start address is set to 2 and column end address ie 97, page start address is set to 1 andgrabaddress

is set to 2; Horizontal address increment modeébled by command 20h. In this case, the grapbay

data RAM column accessible range is from columm Zdlumn 97 and from page 1 to page 2 only. In
addition, the column address pointer is set to@age address pointer is set to 1. After finighiwad/write

one pixel of data, the column address is increasdmatically by 1 to access the next RAM locatfion
next read/write operatiorsdlid line in Figure 2-5). Whenever the column address pointer finishesssing

the end column 97, it is reset back to column 2 @agk address is automatically increased ksplid(linein
Figure 2-5). While the end page 2 and end column 97 RAMtlonais accessed, the page address is reset
back to 1 and the column address is reset bacKdottad linein Figure 2-5). .

Figure 2-5: Example of Column and Row Address Poirr Movement

Col0 | Coll | Col2 | ...o. | .ioin Col 97 |Col98 | .......d Col 126 |Col 127
PAGEO
PAGEL N —
PAGE?2 | —_— e
: N =T
PAGE10
PAGE11

2.1.6 Set Display Start Line (40h~7Fh)

This command sets the Display Start Line registefetermine starting address of display RAM, bestihg

a value from 0 to 63. With value equal to 0, RAMvrO is mapped to COMO. With value equal to 1, RAM
row 1 is mapped to COMO and so on. Referdole 2-1for more illustrations. For display start line istgr
setting up to 95, please refer to command A2h.

2.1.7 Set Contrast Control (81h)

This command sets the Contrast Setting of the @ysplith a valid range from 01h to FFh. The segment
output current increases as the contrast step watueases

2.1.8 Set Segment Re-map (AOh/Alh)

This command changes the mapping between the dislalta column address and the segment driver. It
allows flexibility in OLED module design. Pleasdeieto Table 1-1.

This command only affects subsequent data inpata Blready stored in GDDRAM will have no changes.

2.1.9 Set Display Start Line (A2h)

This double byte command sets the Display Stamt k@yister to determine starting address of displa,

by selecting a value from 0 to 95. With value edoad, RAM row 0 is mapped to COMO. With value equa
to 1, RAM row 1 is mapped to COMO and so on. R&fefable 2-1 for more illustrations. The value isett
from O to 63 has the same effect as single bytentamd 40h-7Fh.
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2.1.10 Entire Display ON (A4h/A5h)

A4h command enable display outputs according taxB®RAM contents.

If A5Sh command is issued, then by using A4dh commamel display will resume to the GDDRAM contents.
In other words, A4h command resumes the display ®atire display “ON” stage.

A5h command forces the entire display to be “ONgardless of the contents of the display data RAM.

2.1.11 Set Normal/Inverse Display (A6h/A7h)

This command sets the display to be either normaidverse. In normal display a RAM data of 1 indé&saan
“ON” pixel while in inverse display a RAM data ofi@dicates an “ON” pixel.

2.1.12 Set Multiplex Ratio (A8h)

This command switches the default 64 multiplex mmdany multiplex ratio, ranging from 16 to 95. The
output pads COM0O~COMS95 will be switched to the esponding COM signal.

2.1.13 External or internal IREF Selection (ADh)

This double byte command supports External or hatielker Selection.
Default A[4] ='0", Select externakkr
When A[4] ='1’, Select internakkr during display ON.

2.1.14 Set Display ON/OFF (AEh/AFh)

These single byte commands are used to turn thedQiaael display ON or OFF.
When the display is ON, the selected circuits biyMkster Configuration command will be turned ON.
When the display is OFF, those circuits will benedt OFF and the segment and common output aredn V
state and high impedance state, respectively. Ttmaenands set the display to one of the two states:

» AEh : Display OFF

e AFh : Display ON

Figure 2-6 : Transition between different modes

AFh
AEh

2.1.15 Set Page Start Address for Page Addressing Mode (BoBBh)

This command positions the page start addressOrtmill in GDDRAM under Page Addressing Mode.
Please refer to Table 1-1 and Section 2.1.3 faildet

2.1.16 Set COM Output Scan Direction (COh/C8h)

This command sets the scan direction of the COMuwugallowing layout flexibility in the OLED module
design. Additionally, the display will show oncéstikommand is issued. For example, if this command
sent during normal display then the graphic displdiybe vertically flipped immediately. Please eeto
Table 2-3for details.
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2.1.17 Set Display Offset (D3h)

This is a double byte command. The second commaecifies the mapping of the display start line ne of
COMO~COMO95 (assuming that COMO is the display dtae then the display start line register is eqad).

For example, to move the COM16 towards the COM®@adtiion by 16 lines the 7-bit data in the secona byt
should be given as 0010000b. To move in the oppdsiection by 16 lines the 7-bit data should begiby
96 — 16, so the second byte would be 1010000bfdlleaving two tables (Table 2-1 and Table 2-2) shibre
examples of setting the command COh/C8h and D3h.

Table 2-1: Example of Set Display Offset and DisplaStart Line without Remap

Output
96 96 96 80 80 80 Set MUX ratio(A8h)
Normal Normal Normal Normal Normal Normal COM Normal / Remapped (COh / C8h
Hardware 0 8 0 0 8 0 Display offset (D3h)
pin name 0 0 8 0 0 8 Display start line (A2h)

COMO Row0 RAMO | Row8 RAM8 | Row0 RAM8 | Row0 RAMO | Row8 RAM8 | Rowd0 RAMS8

COM1 Rowl RAM1 Row9 RAM9 [ Rowl RAM9 | Rowl RAM1 | Row9 RAM9 | Rowl RAM9

COM2 Row2 RAM2 | Rowl0 RAM10| Row2 RAMI10| Row2 RAM2 | Rowl0 RAM10| Row2 RAM10
COM3 Row3  RAM3 | Rowll RAM11| Row3 RAMI11| Row3 RAM3 | Rowll RAM11| Row3 RAMI11
COM4 Row4 RAM4 | Rowl2 RAM12| Row4 RAMI12| Row4d RAM4 | Rowl2 RAM12| Row4d RAMI12
COM5 Row5 RAM5 | Rowl3 RAM13| Row5 RAMI13| Row5 RAM5 | Rowl3 RAM13| Row5 RAM13
COM6 Row6  RAM6 | Rowl4 RAM14| Row6é RAMI14| Row6 RAM6 | Rowl4d RAM14| Rowé RAMI14
COoM7 Row7 RAM7 | Rowl5 RAM15| Row7 RAM15| Row7 RAM7 | Rowl5 RAM15| Row7 RAM15
COoM8 Row8 RAM8 | Rowl6 RAM16| Row8 RAM16| Row8 RAMS8 | Rowl6 RAM16| Row8 RAM16
COM9 Row9 RAM9 | Rowl7 RAM17| Row9 RAM17| Row9 RAM9 | Rowl7 RAM17| Rowd RAM17
COM10 | Rowl0 RAMI10 [ Rowl8 RAM18| Rowl0 RAM18| Rowl0 RAM10| Rowl8 RAM18| Rowl0 RAM18
COM11 | Rowll RAMI11 [ Rowl9 RAM19| Rowll RAM19| Rowll RAMI11| Rowl9 RAM19| Rowll RAM19
COM12 | Rowl2 RAMI12 [ Row20 RAM20| Rowl2 RAM20| Rowl2 RAM12| Row20 RAM20| Rowl2 RAM20
COM13 | Rowl3 RAM13 [ Row2l RAM21| Rowl3 RAM21| Rowl3 RAM13| Row2l RAM21| Rowl3 RAM21
COM14 | Rowl4 RAM14 | Row22 RAM22| Rowl4 RAM22| Rowl4 RAM14| Row22 RAM22| Rowl4 RAM22
COM15 | Rowl5 RAM15 | Row23 RAM23| Rowl5 RAM23| Rowl5 RAM15| Row23 RAM23| Rowl5 RAM23
COM16 | Rowl6 RAM16 [ Row24 RAM24| Rowl6 RAM24| Rowl6 RAM16| Row24 RAM24| Rowl6 RAM24
COM17 | Rowl7 RAM17 [ Row25 RAM25| Rowl7 RAM25| Rowl7 RAM17| Row25 RAM25| Rowl7 RAM25
COM18 | Row1l8 RAMI18 [ Row26 RAM26 | Rowl8 RAM26| Rowl8 RAM18| Row26 RAM26| Rowl8 RAM26
COM19 | Row1l9 RAM19 [ Row27 RAM27| Rowl9 RAM27| Rowl9 RAM19| Row27 RAM27| Rowl9 RAM27
COM20 | Row20 RAM20 [ Row28 RAM28| Row20 RAM28| Row20 RAM20| Row28 RAM28| Row20 RAM28
COM21 | Row2l RAM21 | Row29 RAM29| Row2l RAM29| Row2l RAM21| Row29 RAM29| Row2l RAM29
COM22 | Row22 RAM22 [ Row30 RAM30| Row22 RAM30| Row22 RAM22| Row30 RAM30| Row22 RAM30
COM23 | Row23 RAM23 [ Row3l RAM31| Row23 RAM31| Row23 RAM23| Row3l RAM31| Row23 RAM31
COM24 | Row24 RAM24 [ Row32 RAM32| Row24 RAM32| Row24 RAM24| Row32 RAM32| Row24 RAM32
COM25 | Row25 RAM25 [ Row33 RAM33| Row25 RAM33| Row25 RAM25| Row33 RAM33| Row25 RAM33
COM26 | Row26 RAM26 [ Row34 RAM34| Row26 RAM34| Row26 RAM26| Row34 RAM34| Row26 RAM34
COM27 | Row27 RAM27 [ Row35 RAM35| Row27 RAM35| Row27 RAM27| Row35 RAM35| Row27 RAM35
COM28 | Row28 RAM28 | Row36 RAM36| Row28 RAM36| Row28 RAM28| Row36 RAM36| Row28 RAM36
COM29 | Row29 RAM29 | Row37 RAM37| Row29 RAM37| Row29 RAM29| Row37 RAM37| Row29 RAM37
COM30 | Row30 RAM30 [ Row38 RAM38| Row30 RAM38| Row30 RAM30| Row38 RAM38| Row30 RAM38
COM31 | Row3l RAM31 [ Row39 RAM39| Row3l RAM39| Row3l RAM31| Row39 RAM39| Row3l RAM39
COM32 | Row32 RAM32 [ Row40 RAM40| Row32 RAM40| Row32 RAM32| Row40 RAM40| Row32 RAM40
COM33 | Row33 RAM33 [ Row4l RAM41| Row33 RAM41| Row33 RAM33| Row4l RAM41| Row33 RAM41
COM34 | Row34 RAM34 [ Row42 RAM42| Row34 RAM42| Row34 RAM34| Row42 RAM42| Row34 RAM42
COM35 | Row35 RAM35 [ Row43 RAM43| Row35 RAM43| Row35 RAM35| Row43 RAM43| Row35 RAM43
COM36 | Row36 RAM36 | Row44 RAM44| Row36 RAM44| Row36 RAM36| Row44 RAM44| Row36 RAM44
COM37 | Row37 RAM37 [ Rowd5 RAM45| Row37 RAM45| Row37 RAM37| Row45 RAM45| Row37 RAM45
COM38 | Row38 RAM38 [ Row46 RAM46| Row38 RAM46| Row38 RAM38| Row46 RAM46| Row38 RAM46
COM39 | Row39 RAM39 [ Row47 RAMA47| Row39 RAM47| Row39 RAM39| Row47 RAMA47| Row39 RAM47
COM40 | Row40 RAM40 [ Row48 RAM48| Row40 RAM48| Row40 RAM40| Row48 RAM48| Row40 RAM48
COM41 | Row4l RAM41 [ Row49 RAM49| Row4l RAM49| Row4l RAM41| Row49 RAM49| Row4l RAM49
COM42 | Row42 RAM42 [ Row50 RAM50| Row42 RAM50| Row42 RAM42| Row50 RAMS0| Row42 RAMS50
COM43 | Row43 RAM43 [ Row51 RAM51| Row43 RAM51| Row43 RAM43| Row51 RAMS51| Row43 RAM51
COM44 | Row44 RAM44 [ Row52 RAM52| Row44 RAM52| Rowd4 RAM44| Row52 RAMS52 | Rowdd RAMS52
COM45 | Row4d5 RAM45 [ Row53 RAM53| Rowd5 RAM53| Rowd5 RAM45| Row53 RAMS53| Row45 RAMS53
COM46 | Row46 RAM46 [ Row54 RAM54| Rowd6 RAM54| Row46 RAM46| Row54 RAMS54| Row4d6 RAMS54
COM47 | Row47 RAM47 [ Row55 RAM55| Row47 RAM55| Row47 RAM47| Row55 RAMS5| Row4d7 RAMS5
COM48 | Row48 RAM48 [ Row56 RAM56 | Row48 RAM56| Row48 RAM48| Row56 RAMS6| Row48 RAMS56
COM49 | Row49 RAM49 [ Row57 RAM57 | Row49 RAM57 | Row49 RAM49| Row57 RAMS57 | Row49 RAM57
COM50 | Row50 RAM50 [ Row58 RAM58| Row50 RAM58| Row50 RAMS50| Row58 RAMS8| Row50 RAMS58
COM51 | Row51 RAM51 [ Row59 RAM59| Row51 RAM59 | Row51 RAM51| Row59 RAMS59| Row51 RAM59
COM52 | Row52 RAM52 [ Row60 RAM60| Row52 RAM60| Row52 RAM52| Row60 RAM60| Row52 RAME0
COM53 | Row53 RAM53 [ Row6l RAM61| Row53 RAM61| Row53 RAMS53| Row6l RAM61| Row53 RAM61
COM54 | Row54 RAM54 [ Row62 RAM62| Row54 RAM62| Row54 RAM54| Row62 RAM62| Row54 RAM62
COM55 | Row55 RAMS55 [ Row63 RAM63| Row55 RAM63| Rows5 RAMS55| Row63 RAM63| Row55 RAME3
COM56 | Row56 RAM56 [ Row64 RAM64| Row56 RAM64| Row56 RAMS56| Row64 RAM64| Row56 RAM64
COM57 | Row57 RAM57 [ Row65 RAM65| Row57 RAM65| Row57 RAM57| Row65 RAM65| Row57 RAM6E5
COM58 | Row58 RAM58 [ Row66 RAM66 | Row58 RAM66 | Row58 RAMS58| Row66 RAM66 | Row58 RAME6
COM59 | Row59 RAM59 [ Row67 RAM67 | Row59 RAM67 | Row59 RAMS59| Row67 RAM67 | Row59 RAM6E7
COM60 | Row60 RAM60 | Row68 RAM68| Row60 RAM68| Row60 RAM60| Row68 RAM68| Row60 RAM68
COM61 | Row6l RAM61 [ Row69 RAM69| Row6l RAM69| Row6l RAM61| Row69 RAM69| Row6l RAME9
COM62 | Row62 RAM62 [ Row70 RAM70| Row62 RAM70| Row62 RAM62| Row70 RAM70| Row62 RAM70
COM63 | Row63 RAM63 [ Row7l RAM71| Row63 RAM71| Row63 RAMG63| Row7l RAM71| Row63 RAM71
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Output
96 96 96 80 80 80 Set MUX ratio(A8h)
Normal Normal Normal Normal Normal Normal COM Normal / Remapped (COh / C8h)

Hardware 0 8 0 0 8 0 Display offset (D3h)
pin name 0 0 8 0 0 8 Display start line (A2h)

COM64 | Row64 RAM64 | Row72 RAM72| Row64 RAM72| Row64 RAM64| Row72 RAM72| Row64 RAM72

COM65 | Rowe5 RAM65 | Row73 RAM73| Row65 RAM73| Row65 RAM65| Row73 RAM73| Row65 RAM73

COM66 | Row66 RAM66 | Row74 RAM74| Row66 RAM74| Row66 RAM66| Row74 RAM74| Row66 RAM74

COM67 | Row67 RAM67 | Row75 RAM75| Row67 RAM75| Row67 RAM67| Row75 RAM75| Row67 RAM75

COM68 | Row68 RAM68 | Row76 RAM76| Row68 RAM76| Row68 RAM68| Row76 RAM76| Row68 RAM76

COM69 | Row69 RAM69 | Row77 RAM77| Row69 RAM77| Row69 RAM69| Row77 RAM77| Row69 RAM77

COM70 | Row70 RAM70 | Row78 RAM78| Row70 RAM78| Row70 RAM70| Row78 RAM78| Row70 RAM78

COM71 | Row7l RAM71 | Row79 RAM79| Row7l RAM79| Row7l RAM71| Row79 RAM79| Row7l RAM79

COM72 | Row72 RAM72 | Row80 RAM80| Row72 RAM80| Row72 RAM72 - - Row72 RAMS80

COM73 | Row73 RAM73 | Row8l RAM81| Row73 RAM81| Row73 RAM73 - - Row73 RAMS81

COM74 | Row74 RAM74 | Row82 RAM82| Row74 RAM82| Row74 RAM74 - - Row74 RAM82

COM75 | Row75 RAM75 | Row83 RAM83| Row75 RAM83| Row75 RAM75 - - Row75 RAMS83

COM76 | Row76 RAM76 | Row84 RAM84| Row76 RAM84| Row76 RAM76 - - Row76 RAM84

COM77 | Row77 RAM77 | Row85 RAM85| Row77 RAM85| Row77 RAM77 - - Row77 RAMS85

COM78 | Row78 RAM78 | Row86 RAM86| Row78 RAM86| Row78 RAM78 - - Row78 RAMS86

COM79 | Row79 RAM79 | Row87 RAM87| Row79 RAM87| Row79 RAM79 - - Row79 RAMS87

COM80 | Row80 RAMS80 | Row88 RAM88| Row80 RAMS88 - - - - - -

COM81 | Row81 RAMS81 | Row89 RAM89| Row81 RAM89 - - - -

COM82 | Row82 RAM82 | Row90 RAM90| Row82 RAM90 - - - -

COM83 | Row83 RAM83 | Row9l RAM91| Row83 RAM91 - - - -

COM84 | Row84 RAM84 | Row92 RAM92| Row84 RAM92 - - - -

COM85 | Row85 RAMS85 | Row93 RAM93| Row85 RAM93 - - - -

COM86 | Row86 RAMS86 | Row94 RAM94| Row86 RAM94 - - - -

COM87 | Row87 RAMS87 | Row95 RAM95| Row87 RAM95 - - - -

COM88 | Row88 RAMS88 RowO0 RAMO | Row88 RAMO - RowO0 RAMO -

COM89 | Row89 RAM89 Rowl RAM1 Row89 RAM1 - Row1l RAM1 -

COM90 | Row90 RAM90 Row2 RAM2 Row90 RAM2 - Row2 RAM2 -

COM91 | Row91l RAM91 Row3 RAM3 | Row9l RAM3 - Row3 RAM3 -

COM92 | Row92 RAM92 Row4 RAM4 | Row92 RAM4 - Row4 RAM4 -

COM93 | Row93 RAM93 Row5 RAM5 | Row93 RAM5 - Row5 RAMS5 -

COM95 | Row94 RAM94 Row6 RAM6 | Row94 RAM6 - Row6 RAM6 -

COM95 | Row95 RAM95 Row7 RAM7 Row95 RAM7 < Row7 RAM7 -
o @ (b) © @ © ®

\)

SOLOMON
SYSTECH

=
SOLOMON
SYSTECH

—

SOLOMON
SYSTECH

)

@)

(b)

\

SOLOMON

> 4
SOLOMON
SYSTECH

(®)

SOLOMON

(d)

=
SOLOMON
SYSTECH

(RAM)

Solomon Systech

Jan 2016| P 18/33 | Rev12 |SSD1317




Table 2-2: Example of Set Display Offset and DispilaStart Line with Remap

Output
96 96 96 80 80 80 80 Set MUX ratio(A8h)
Remap Remap Remap Remap Remap Remap Remap COM Normal / Remapped (COh / C8h)
Hardw are pin 0 8 0 0 8 0 8 Display offset (D3h)

name 0 0 8 0 0 8 16 Display startTine (A2h)
COMO Row95 RAMI5| Row7 RAM7 | Row95 RAM/7 | Row79 RAM/9 - - Row79 RAM87 - -

COM1 Row94 RAM94| Row6 RAM6 | Row94 RAM6 | Row78 RAM78 - - Row78 RAMB6

Com2 Row93 RAMI3| Row5 RAMS5 | Row93 RAMS5 | Row77 RAM77 - - Row 77 RAM85

Ccom3 Row92 RAM92| Row4 RAM4 | Row92 RAM4 | Row76 RAM76 - - Row76 RAMB4

cow4 Row9l RAMI1| Row3 RAM3 | Row9l RAM3 | Row75 RAM75 - - Row75 RAMB3

COM5 Row90 RAMI0| Row2 RAM2 | Row90 RAM2 | Row74 RAM74 - - Row 74 RAM82

COM6 Row89 RAM89| Rowl RAML | Row89 RAML | Row73 RAM73 - - Row73 RAMBL

comr Row88 RAM88| RowO RAMO | Row88 RAMO | Row72 RAM72 - - Row72 RAMS0 - -

Ccom8 Row87 RAM87 | Row95 RAM95| Row87 RAM95| Row71 RAM71]| Row79 RAM79| Row71 RAM79| Row79 RAM95

COom9 Row86 RAM86| Row94 RAM94| Row86 RAM94| Row70 RAM70| Row78 RAM78| Row70 RAM78| Row78 RAM94
COM10 Row85 RAMS5| Row93 RAM93| Row85 RAM93| Row69 RAMG9| Row77 RAM77| Row69 RAM77| Row77 RAM93
COM11 Row84 RAM84| Row92 RAM92| Row84 RAM92| Row68 RAM68| Row76 RAM76| Row68 RAM/6| Row76 RAM9I2
COoM12 Row83 RAM83| Row91l RAM91| Row83 RAMI1| Row67 RAM67| Row75 RAM75| Row67 RAM75| Row75 RAMI1
COMm13 Row82 RAMS2| Row90 RAMO90| Row82 RAM90| Row66 RAMG66| Row74 RAM74| Row66 RAM74| Row74 RAM90
COM14 Row81 RAM81| Row89 RAM89| Row81 RAM89| Row65 RAM65| Row73 RAM73| Row65 RAM73| Row73 RAM89
COM15 Row80 RAMS0| Row88 RAMS8| Row80 RAMS8| Row64 RAM64| Row72 RAM72| Row64 RAM72| Row72 RAM38
COM16 Row79 RAM79| Row87 RAM87| Row79 RAM87| Row63 RAMG63| Row71 RAM71| Row63 RAM71| Row71 RAM87
Ccom17 Row78 RAM78| Row86 RAM86| Row78 RAMS6| Row62 RAM62| Row70 RAM70| Row62 RAM70| Row70 RAM86
COom18 Row77 RAM77 | Row85 RAMS5| Row77 RAMS5| Row61 RAM61| Row69 RAM6E9| Row6l RAME9 | Row69 RAMSS
COM19 Row76 RAM76| Row84 RAM84| Row76 RAM84| Row60 RAM60| Row68 RAM6E8| Row60 RAMG8| Row68 RAM84
COM20 Row75 RAM75| Row83 RAM83| Row75 RAM83| Row59 RAMS9| Row67 RAM67 | Row59 RAMG7 | Row67 RAM83
Ccom21 Row74 RAM74| Row82 RAMS2| Row74 RAM82| Row58 RAMS8| Row66 RAM6E6| Row58 RAME6 | Row66 RAMS2
Com22 Row73 RAM73| Row81 RAM81| Row73 RAM81| Row57 RAMS7| Row65 RAM6E5| Row57 RAMG5| Row65 RAMSL
COM23 Row72 RAM72| Row80 RAMS0| Row72 RAMS0| Row56 RAMS6| Row64 RAM64| Row56 RAM6E4 | Row64 RAMSO
Com24 Row71 RAM71| Row79 RAM79| Row71 RAM79| Row55 RAMS5| Row63 RAM63| Row55 RAM6E3 | Row63 RAM79
COoM25 Row70 RAM70| Row78 RAM78| Row70 RAM78| Row54 RAMS4| Row62 RAM62| Row54 RAM62| Row62 RAM78
COM26 Row69 RAM69 | Row77 RAM77| Row69 RAM77 | Row53 RAMS3| Row6l RAM61| Row53 RAM61| Row6l RAM77
com27 Row68 RAM68 | Row76 RAM76| Row68 RAM76| Row52 RAMS2| Row60 RAM6G0| Row52 RAMGO0 | Row60 RAM76
Ccom28 Row67 RAM67 | Row75 RAM75| Row67 RAM75| Row51 RAMS1| Row59 RAMS9| Row51 RAMS9 | Row59 RAM75
COM29 Row66 RAM66 | Row74 RAM74| Row66 RAM74| Row50 RAMS0| Row58 RAMS8| Row50 RAMS8| Row58 RAM74
COM30 Row65 RAM65| Row73 RAM73| Row65 RAM73| Row49 RAMA49| Row57 RAMS7| Row49 RAMS7 | Row57 RAM73
COM31 Row64 RAM64 | Row72 RAM72| Row64 RAM72| Row48 RAMA8| Row56 RAMS6| Row48 RAMS6 | Row56 RAM72
COM32 Row63 RAM63 | Row71 RAM71| Row63 RAM71| Row47 RAMA7 | Row55 RAMS5| Row47 RAMS5| Row55 RAM71
COM33 Row62 RAM62 | Row70 RAM70| Row62 RAM70| Row46 RAMA46| Row54 RAMS4| Row46 RAMS4| Row54 RAM70
COM34 Row61 RAM61| Row69 RAMG9| Row61 RAM6E9| Row45 RAMA5| Row53 RAMS3| Row45 RAMS3 | Row53 RAMGE9
COM35 Row60 RAM60| Row68 RAMG68| Row60 RAM68 | Row44 RAMA44| Row52 RAMS2| Row44 RAM52 | Row52 RAM68
COM36 Row59 RAMS9 | Row67 RAM67 | Row59 RAM67 | Row43 RAMA3| Row51 RAMS1| Row43 RAMS1| Row51 RAM67
COm37 Row58 RAM58 | Row66 RAMG6 | Row58 RAM66 | Row42 RAMA2| Row50 RAMS0| Row42 RAMSO0| Row50 RAM66
COM38 Row57 RAMS57 | Row65 RAM65| Row57 RAM65| Row4l RAMAL| Row49 RAMA9| Row4l RAMA9 | Row49 RAM65
COM39 Row56 RAMS6 | Row64 RAM64| Row56 RAM64| Row40 RAMAO| Row48 RAMA8| Row40 RAMAS| Row48 RAM64
COm40 Row55 RAMS5| Row63 RAMB3 | Row55 RAM63 | Row39 RAM39| Row47 RAMA7| Row39 RAMA7 | Row47 RAM63
comal Row54 RAMS54| Row62 RAM62| Row54 RAM62| Row38 RAM38| Row46 RAMAG| Row38 RAMA6| Row46 RAM6G2
COm42 Row53 RAM53 | Row61 RAM61| Row53 RAM61| Row37 RAM37| Row45 RAMA5| Row37 RAMA5| Row45 RAM61
COm43 Row52 RAM52| Row60 RAM60| Row52 RAM60| Row36 RAM36| Row44 RAM44| Row36 RAM44| Row44 RAMGO
COom44 Row51 RAMS1| Row59 RAMS9| Row51 RAMS9| Row35 RAM35| Row43 RAMA3| Row35 RAMA3| Row43 RAMS9
COm45 Row50 RAM50| Row58 RAMS8| Row50 RAMS8 | Row34 RAM34| Row42 RAM42| Row34 RAM42| Row42 RAMS8
COM46 Row49 RAMA49 | Row57 RAMS7| Row49 RAMS7 | Row33 RAM33| Row4l RAMAL| Row33 RAMAL| Row4l RAMS7
coma7 Row48 RAMA8 | Row56 RAMS6| Row48 RAMS6| Row32 RAM32| Row40 RAMAO| Row32 RAMAO| Row40 RAMS6
COm48 Row47 RAMA7 | Row55 RAMS5| Row47 RAMS5| Row3l RAM31| Row39 RAM39| Row31l RAM39| Row39 RAMS5
Com49 Row46 RAMA46| Row54 RAMS4| Row46 RAMS4| Row30 RAM30| Row38 RAM38| Row30 RAM38| Row38 RAMS4
COM50 Row45 RAM45| Row53 RAMS53| Row45 RAMS3| Row29 RAM29| Row37 RAM37| Row29 RAM37| Row37 RAMS53
COms51 Row44 RAMA44| Row52 RAM52| Row44 RAMS2| Row28 RAM28| Row36 RAM36| Row28 RAM36| Row36 RAMS2
COM52 Row43 RAMA3| Row51 RAMS1| Row43 RAMS1| Row27 RAM27| Row35 RAM3S5| Row27 RAM35| Row35 RAMS1
COM53 Row42 RAMA2 | Row50 RAMS0| Row42 RAMS0| Row26 RAM26| Row34 RAM34| Row26 RAM34| Row34 RAMS0
COM54 Row4l RAMAL| Row49 RAMA9| Row4l RAMA49| Row25 RAMZ25| Row33 RAM33| Row25 RAM33| Row33 RAM49
COMs5 Row40 RAMAO| Row48 RAMA8| Row40 RAMA8| Row24 RAM24| Row32 RAM32| Row24 RAM32| Row32 RAM48
COM56 Row39 RAM39| Row47 RAMA7| Row39 RAMA7| Row23 RAM23| Row3l RAM31| Row23 RAM31| Row3l RAM47
COM57 Row38 RAM38| Row46 RAMA46| Row38 RAMA46| Row22 RAM22| Row30 RAM30| Row22 RAM30| Row30 RAM46
COM58 Row37 RAM37| Row45 RAMA45| Row37 RAMA45| Row2l RAM21| Row29 RAM29| Row21 RAM29| Row29 RAM45
COM59 Row36 RAM36| Row44 RAMA4| Row36 RAMA44| Row20 RAM20| Row28 RAM28| Row20 RAM28| Row28 RAM44
COM60 Row35 RAM35| Row43 RAMA43| Row35 RAMA3| Row19 RAMI9| Row27 RAM27| Row19 RAM27| Row27 RAMA3
COm61 Row34 RAM34| Row42 RAMA2| Row34 RAMA2| Row18 RAMI18| Row26 RAM26| Row18 RAM26| Row26 RAM42
COM62 Row33 RAM33| Row4l RAMALl| Row33 RAMAL| Rowl17 RAMI17| Row25 RAM25| Row17 RAM25| Row25 RAMA4L
COM63 Row32 RAM32| Row40 RAMA40| Row32 RAMA4O| Row16 RAMI16| Row24 RAM24| Row16 RAM24| Row24 RAM4O
COM64 Row3l RAM31| Row39 RAM39| Row3l RAM39| Row15 RAMI5| Row23 RAM23| Row15 RAM23| Row23 RAM39
COMe65 Row30 RAM30| Row38 RAM38| Row30 RAM38| Row14 RAMI14| Row22 RAM22| Row14 RAM22| Row22 RAM38
COM66 Row29 RAM29 | Row37 RAM37| Row29 RAM37| Row13 RAMI13| Row21 RAM21| Row13 RAM21| Row2l RAM37
COM67 Row?28 RAM28| Row36 RAM36| Row28 RAM36| Row12 RAMI2| Row20 RAM20| Row12 RAM20| Row20 RAM36
COM68 Row27 RAM27| Row35 RAM35| Row27 RAM35| Row1l RAMIL1| Row19 RAMI19| Rowl1l RAML9| Row19 RAM35
COM69 Row26 RAM26| Row34 RAM34| Row26 RAM34| Row10 RAMIO| Row18 RAMI18| Row10 RAMI18| Row18 RAM34
COM70 Row25 RAM25| Row33 RAM33| Row25 RAM33| Row9 RAM9 | Row1l7 RAMI17| Row9 RAMIL7| Row17 RAM33
COoM71 Row24 RAM24| Row32 RAM32| Row24 RAM32| Row8 RAM8 | Row16 RAMI16| Row8 RAMIL6| Row16 RAM32
COM72 Row?23 RAM23| Row3l RAM31| Row23 RAM31| Row7 RAM7 | Row15 RAMI5| Row7 RAMI5| Row15 RAM31
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Output
9 9% % 80 80 80 80 Set MUX ratio(A8h)
Remap Remap Remap Remap Remap Remap Remap COM Normal / Remapped (COh / C8h)
Hardware 8 0 0 8 0 8 Display offset (D3h)
pin name 0 8 0 0 8 16 Display start ine (A2h)
COM73 | Row22 RAM22 | Row30 RAM30 | Row22 RAM30 | Row6  RAM6 | Rowld RAMI4 | Row6  RAM14 | Row14  RAM30
COM74 | Row2l RAM2L | Row29  RAM29 | Row2l RAM29 | Row5  RAM5 | Rowl3 RAMI3 | Row5 RAMI3 | Row13  RAM29
COM75 | Row20 RAM20 | Row28  RAM28 | Row20 RAM28 | Row4  RAMA | Rowl2 RAMI2 | Row4  RAMI2 | Row12 RAM28
COM76 | Row19 RAML9 | Row27  RAM27 | Row19 RAM27 | Row3  RAM3 | Rowll RAMI1 | Row3  RAMI1 | Rowl1l RAM27
COM77 | Row18 RAMI18 | Row26  RAM26 | Row18 RAM26 | Row2  RAM2 | Rowl0 RAMI0 | Row2  RAMI0 | Row10  RAM26
COM78 | Rowl7  RAML7 | Row25 RAM25 | Rowl7 RAM25 | Rowl  RAML Row9 RAM9 Row 1 RAM9 Row9  RAM25
COM79 | Row16 RAML6 | Row24 RAM24 | Rowl6 RAM24 | Row0  RAMO | Row8  RAM8 | Row0  RAM8 | Row8  RAM4
COM80 | Rowl5 RAMIL5 | Row23  RAM23 | Rowl5 RAM23 - Row7 RAM? - Row7  RAM23
COM81 | Rowl14 RAML4 | Row22  RAM22 | Rowld  RAM22 Row6  RAMB Row6  RAM22
COM82 | Row13 RAMI3 | Row2l  RAM21 | Rowl3  RAM21 Row5  RAM5 Row5  RAM2L
COM83 | Row12 RAMI12 | Row20  RAM20 | Rowl2  RAM20 Row4 RAMA Row4  RAM20
COM84 | Row1l ~RAMLL | Row19  RAMI9 | Rowll RAMI19 Row3 ~ RAM3 Row3  RAML9
COM85 | Row10 RAMI0 | Row18 RAMI8 | Rowl0 RAMI8 Row2 RAM2 Row2  RAMI8
COM86 | Row9  RAM9 | Rowl7  RAML7 | Row9  RAML7 Rowl — RAML Rowl  RAML7
COM87 | Row8  RAM8 | Row16 RAML6 | Row8  RAMI6 Row0  RAMO Row0  RAMIL6
COM88 Row7 RAM7 | Rowl5  RAM15 Row7  RAMLS - -
COM89 | Row6  RAM6 | Rowl4 RAMI4 | Row6  RAM14
COMI0 | Rowb RAM5 | Row13  RAMI3 | Row5  RAMI3
COMI1 | Row4  RAMA | Row12 RAMI2 | Row4  RAMI2
COM92 | Row3  RAM3 | Rowll RAMI1 | Row3  RAMI1
COMI3 | Row2 RAM2 | Row10  RAMI0 | Row2  RAMIO
COM94 | Rowl  RAML | Row9 RAM9 Rowl  RAM9
COM35 | Row0 RAMO Row 8 RAM8 Row 0 RAM8
Display
compis| @ ) © U] 0 0 U
HOALSAS — ~— o
NOWOT0S HI3LSAS HOILSAS zZ
‘ NOWD10S NOWDT0S ~
~ y = =
(a) (b) (c) (d)
IIH“H H! I'-II‘[IHIL'I'II:IE HIALSAS
‘ HOWO0S ;7
E— SOLOMON
SYSTECH
C) U] © (RAM)
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2.1.18 Set Display Clock Divide Ratio/ Oscillator Frequeng (D5h)

This command consists of two functions:

» Display Clock Divide Ratio (D) (A[3:0])

Set the divide ratio to generate DCLK (Display &ofrom CLK. The divide ratio is from 1 to 256,
with reset value = 0000b. Please refer to segtidrior the details relationship of DCLK and CLK.

» Oscillator Frequency (A[7:4])

Program the oscillator frequency Fosc that is theee of CLK if CLS pin is pulled high. The 4-bit
value results in 16 different frequency settingailable as shown below. The default setting is

0000b.

2.1.19 Set Pre-charge Period (D9h)

This command is used to set the duration of thechegge period. The interval is counted in number o

DCLK, where RESET equals to 2 DCLKSs.

2.1.20 Set SEG Pins Hardware Configuration (DAh)

This command sets the SEG signals pin configurationatch the OLED panel hardware layout. SEG Odd /
Even (Left / Right) and Top / Bottom connections software selectable, thus there are total os8sand

they are shown on the followings:

Table 2-3 : SEG Pins Hardware Configuration

COL126, >

SSD1317Z

(1) Sequential SEG

Case| Oddeven (1) / Sequential (0) SEG Remap Left / Right Swap Remark
no. | Command : DAh -> A[4] Command : AOh / Alhl Command : DAh -> A[5]

1 0 0 0

2 0 0 1

3 0 1 0

4 0 1 1

5 1 0 0 Default
6 1 0 1

7 1 1 0

8 1 1 1

COL127%

SSD1317Z

(2) Sequential SEG & left / right
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—> colo
2 8 &
© £ O
SSD1317Z
(3) Sequential SEG & SEG remap (4) Sequential SEG & SEG remap & left / right
> [COL12Z N < COL127e
<. COL12 OL126 - >
L — <————coL12
«— L —
> cols—___ < e
<—— o€ »f coL2 >
CoL1 > < COL1[
< COLOI« COLO—ox>
127...64 0..63 127 .64 0..63
— o | [—— —| & [[—
28 4 278 4
© 2 O © z ©
SSD1317Z SSD1317Z
(5) Odd / even SEG (6) Odd / even SEG & left / right
{ COLO > € CoLo [«
<& COL1 | »| CoL1 >
»| CoL2 > €— cow2
.- COL3 % L —>
< . s
L — Pl . <
. COL125. S
COL12G > OL1.
< COL127¢ »lcoL127 >
127---64t 0..63 127...64 0...63
——]| & |[[—— —] —
w o o w0 0
m o) m m le) m
© =z O © = o
SSD1317Z SSD1317Z
(7) Odd / even SEG & SEG remap (8) Odd / even SEG & SEG remap & left / right

Note:
@ The above eight figures are all with bump padadénced up.
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2.1.21 Set Vcomn Deselect Level (DBh)
This command adjusts the VCOMH regulator outpwgabé refer Table 1-1 for details.

2.1.22 NOP (E3h)
No Operation Command.

2.1.23 Set Command Lock (FDh)

This double byte command is used to lock the OLEied IC from accepting any command except itself.
After entering FDh 16h (A[2]=1b), the OLED drive€ Iwill not respond to any newly-entered command
(except FDh 12h A[2]=0b) and there will be no meynaccess. This is called “Lock” state. That metnes
OLED driver IC ignore all the commands (except FI2h A[2]=0b) during the “Lock” state.

Entering FDh 12h (A[2]=0b) can unlock the OLED a@nvC. That means the driver IC resumes from the
“Lock” state, and the driver IC will then respordthe command and memory access.
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2.2 Graphic Acceleration Command

2.2.1 Horizontal Scroll Setup (26h/27h)

This command consists of seven consecutive bytesttap the horizontal scroll parameters and détesn
the scrolling start page, end page, scrolling spstadt column and end column.

Before issuing this command the horizontal scralktrbe deactivated (2Eh). Otherwise, RAM conteny ma

be corrupted.

The SSD1317 horizontal scroll is designed for 18Bimns scrolling. The following figures (Figure 2-7
Figure 2-8, and Figure 2-9) show the examples imiguhe horizontal scroll:

Figure 2-7 : Horizontal scroll example: Scroll RIGHT by 1 column

o — N ™ < Lo N ™ < Lo © N~
121219219189 SR T R S A I
Original Settingl ® ) ) n n 0 Q Q Q Q Q Q
w w w w w w
n n n 0 n n
N~ — N g < Lo (o]
Afteronescrolll N | o | = | o | o | SS9 9] 9] 9
step ol o|lo|o|o|o o lo|lo|lo| oo
w w w w w w w w | w w w
n n n n n 0 0 n 0 n n n
Figure 2-8 : Horizontal scroll example: Scroll LEFT by 1 column
o — N ™ < Lo N ™ < Lo © N~
) O G O] ) ) 9 Y 9 q q 9
Original w w L w L w
g S0 5 B B Bl 5 O o o o 0| O
Setting w w w w w w
n n n 0 0 n
— [N ™ <t To) © ™ < To) © ™~ o
O] G O] ) ) ) Y 9 9 q Y )
After one i o " ul W u 0ol of| o O O o
scroll step Lt Lt Lt w w
n n n 0 0

Figure 2-9 : Horizontal scrolling setup example

Display hefore horizontal scrolling start

= 4
SOLOMON
SYSTECH

Display snap shot after horizontal scrolling start

= 4

Start page address
" SOLOMON
Erd page a:ldless__ SYSTEGH

—————

Example 1: Pattial screen horizontal
tight side scrolling with 1 column shift
inevery 6 frames

2 anmple oode

26h i Right horizontal scrall

00k /¥ Doy barte

05h Jf Define PAGES as start page addmwss

00k /i Set tie interval betereen each
serollstep as 6 fames

0dh Ji Define PAGE4 as exd page addmss

00k /i Dramner bvte

Q0L Jf Defne 004 as start cobhme address

FFh ¥ Defiie 1274 a5 and cobmn address

IFh N Achvate sorolling

Solomon Systech
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2.2.2 Continuous Vertical and Horizontal Scroll Setup (2&/2Ah)

This command consists of seven consecutive bytegttaup the continuous vertical scroll parametei a
determine the scrolling start page, end page, sbdutnn, end column, scrolling speed, horizontal aertical
scrolling offset.

If the vertical scrolling offset byte E[3:0] of conand 29h / 2Ah is set to zero, then only horizoatablling
is performed (like command 26/27h). On the othard) if the number of column scroll offset byte A[®
set to zero, then only vertical scrolling is penfied.

Continuous diagonal (horizontal + vertical) scradliwould be enabled if both A[0] and E[3:0] are &ebe
non-zero, whereas full column diagonal scrollingdeds suggested by setting F[6:0]=00h and G[6:0h=7F

Before issuing this command the scroll must be tilested (2Eh), or otherwise, RAM content may be

corrupted. The following figure (Figure 2-10) shtve examples of using the continuous vertical and
horizontal scroll.

Figure 2-10 : Continuous Vertical and Horizontal scolling setup example

Drisplay before sorolling start ‘ Diisplay snap shot after sorolling start | E;,?ﬁlﬁjlé (lhof;llolr:gierelg}id ;%oenal

Start page addwss sorolling with 1 column shift plus

Ho. of rous in top fixed : A vertical serolling with 1 row up) in
, awea =0(POR) every § frames.
7 Zample code

g SOLOMON (|l 22 fsstet-epismpt o

SOLOMON mame R SYSTECH 00 {f Define PAGED a5 5tart page address

0k f Set time irterval betoreen each

SYSTECH z. scwll step as & frames

Ealsasd sl o (Bh ff Define PAGELL as and page addiess

] Olh Jf Set vertical scrolling offset as 1 rowr

0h #f Defive col 0 as start cohinm
TFh ¥ Define col 127 as end cobunn
ZFh i Activate scrolling

2.2.3 Deactivate Scroll (2Eh)

This command stops the motion of scrolling. Afending 2Eh command to deactivate the scrollingmct
the ram data needs to be rewritten.

2.2.4 Activate Scroll (2Fh)

This command starts the motion of scrolling andudhonly be issued after the scroll setup pararadiave
been defined by the scrolling setup commands: 26t/ 29h / 2Ah. The setting in the latest sanglisetup
command overwrites the setting in the previouslkegosetup command.

The following actions are prohibited after the dang is activated
1. RAM access (Data write or read)
2. Changing the horizontal scroll setup parameters

2.2.5 Set Vertical Scroll Area (A3h)

This command consists of 3 consecutive bytes taugdhe vertical scroll area. For the continuougica
scroll function (command 29h / 2Ah), the numbera#s in the vertical scroll area can be set sméfian or
equating to the MUX ratio. Figure 2-11 shows aieattscrolling example with different settings iertical
scroll area.
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Figure 2-11 : Vertical scroll area setup examples

Display before scrolling start EAM Content

5 |- [ Z

SOLOMON SOLOMON

SYSTECH

Example 1: 64 MITX diagonal
scrolling (honzontal right side
scrolling with 1 column shift plus
Start page address vertical scrolling with 1 row up)

, in every & frames. Full TITX
vertical scroll area {9 rows),

Sample code
&4 MU A%h A Set MU ratio

SOLOMON 3Fh /f 64 MUK
&30 A Set vertical scroll area
End page address SYSTECH 00k A Moo of row it top fixed area
40h S WMo of row in the scroll area
290 SV ertical and right horizontal seroll
00k & Dam my hirte

00k & Define PAGED as start page address
00h 36t ime itterval between each

S -

_:}‘ scroll step as 6 frames
07h & Define PAGET asend page address
01k /36t wertical scrolling of faet as 1 row
00t #F Define cold as start column
TFh §f Define coll 27 az end colwmnn
2Fh f Activate scrolling

Display snap shot after scrolling start

Define coll27 a2 end column

2.3 Advance Graphic Acceleration Command
2.3.1 Content Scroll Setup (2Ch/2Dh)

This command consists of seven consecutive bytagttop the horizontal scroll parameters and déerm
the scrolling start page, end page, start colunthesadl column. One column will be scrolled horizdigtby
sending the setting of command 2Ch / 2Dh once.

When command 2Ch / 2Dh are sent consecutivelylay dene of%rameFreq must be set. Figure 2-12
shown an example of using 2Dh “Content Scroll Setgpmand for horizontal scrolling to left with infte
content update. In there, “Col” means the graplipldy data RAM column.
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Figure 2-12: Content Scrolling example (2Dh, Left ldrizontal Scroll by one column)
<4—eft horizontal scroll

Pagh 3 Solo Pape 3 Solomon Sy Pape 3 Solomon Systed
Pag¢ O Hav —> Pajje 0 Have a nic —> Paje O Have a rce d:
Coll € | CoI.12( Col € Col 12( Col € Col 12(
End Scrolling Beginning
column window column

By using command 2Ch/2Dh, RAM contents are scroied updated by one column. Table 2-4 is an
example of content scrolling setting of SSD1317. gagolling window of 4 pages). The values of ségjis
depend on different conditions and applications.

Table 2-4 : Content Scrolling software flow exampléPage addressing mode — command 20h, 02h)

Step |Action D/C#| Code | Remarks
1 Fori=1ton - - Create “For loop” for infinite content scrolling
2 Set Content scrolling command 0 | 2Dh | Left Horizontal Scroll by one column
(scrolling window : Page 0to 3, Col 0 | 00h | A[7:0] : Dummy byte (Set as 00h)
B to Col 120) 0 | ooh | B[3:0] : Define start page address
0 | O1h | C[7:0]: Dummy byte (Set as 01h)
0 | 03h | D[3:0] : Define end page address
0 | O0Oh [ E[7:0] : Dummy byte (Set as 00h)
0 | 08h [ F[6:0] : Define start column address
0 | 78h | G[6:0] : Define end column address
3 Add Delay time 0f2/ FrameFreq| - - E.g. Delay 20ms if frame fregj100Hz

4 \Write RAM on the beginning colun
of the scrolling window

\Write RAM on (PageO, Col 120) 0 | BOh | Set Page Start Address for Page Addressing Mode

(Content update in beginning 0 17h | Set Higher Column Start Address for Page Addressiade

column) 0 | 08h | Set Lower Column Start Address for Page Addressinde
1 - Write data to fill the RAM

\Write RAM on (Pagel, Col 120) 0 | Blh | Set Page Start Address for Page Addressing Mode

(Content update in beginning 0 | 17h | Set Higher Column Start Address for Page Addressinde

column) 0 | 08h | Set Lower Column Start Address for Page Addressinde
1 - Write data to fill the RAM

\Write RAM on (Page2, Col 120) 0 | B2h | Set Page Start Address for Page Addressing Mode

(Content update in beginning 0 | 17h | Set Higher Column Start Address for Page Addressiade

column) 0 | 08h | Set Lower Column Start Address for Page Addressinde
1 - Write data to fill the RAM

\Write RAM on (Page3, Col 120) 0 | B3h | Set Page Start Address for Page Addressing Mode

(Content update in beginning 0 | 17h | Set Higher Column Start Address for Page Addressiade

column) 0 | 08h | Set Lower Column Start Address for Page Addresiinde
1 - Write data to fill the RAM

5 j=i+1 - - Go to next “For loop”
Delay timing - - Set time interval between each scroll step if nemgs
End
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There are 3 different memory addressing mode in183D: page addressing mode, horizontal addressing
mode and vertical addressing mode and it is selditeeommand 20h. Table 2-4 is an example of conten
scrolling software flow under page addressing madele vertical addressing mode example is shown in
below Table 2-5.

Table 2-5 : Content Scrolling setting example (Veital addressing mode — command 20h, 01h)

Step |Action D/C# |Code |Remarks
1 Fori=1ton - - Create “For loop” for infinite content scroltin
2 Set Content scrolling command 0 2Dh | Left Horizontal Scroll by one column
(scrolling window : Page 0 to 3, Cal0 00h | A[6:0] : Dummy byte (Set as 00h)
8 to Col 120) 0 00h B[3:0] : Define start page address
0 01h C[2:0] : Dummy byte (Set as 01h)
0 03h D[3:0] : Define end page address
0 00h E[6:0] : Dummy byte (Set as 00h)
0 08h F[6:0] : Define start column address
0 78h G[6:0] : Define end column address
3 Add Delay time sz/ FrameFreq | - - E.g. Delay 20ms if frame freg)100Hz

S

4 Write RAM on the beginning colum 21h Set Column address

of the scrolling window (Page 0 to {30 78h Set column start address for Vertical Addngsklode
Col 120) 0 78h | Set column end address for Vertical Addresbode
(Content update in beginning 0 22h | Set Page address
column) 0 00h | Set start page address for Vertical Addrgssiade

0 03h Set end page address for Vertical Addreddiogde

1 - Write data to fill the RAM

5 i=i+1 - - Go to next “For loop”

Delay timing - - Set time interval between each scroll stepedassary
End
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