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Appendix: IC Revision history of SSD7317 Specification

Version Change Items Effective Date
1.0 1**Release 31-Dec-18
1.1 Update Feature list 11-Apr-19
Update FR formula in section 6.3
Include recommended Vcc voltage at LPM in section 7
Update DC Characteristics Table

1.2 Updated pin description of DCDCENI and reserved pins 16-Oct-19
Update DC Characteristics Table
Update touch description in section 6.10-6.12
Update System Flow

1.3 Updated block diagram 08-Oct-20
Updated pin description of ATP[3:0], RX[3:0] and RXT[3:0].
Updated application example
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1

GENERAL DESCRIPTION

SSD7317 is a single-chip CMOS OLED/PLED driver with Integrated Touch Controller for
organic/polymer light emitting diode dot-matrix graphic display system. It consists of 128 segments and 96
commons, and supports In-cell capacitive touch detection on conventional panel structure for 4-key
application with plastic or glass cover lens. This IC is designed for Common Cathode type OLED/PLED
panel with 4-key touch and 1D slide sensing.

SSD7317 displays data directly from its internal 128 x 96 bits Graphic Display Data RAM (GDDRAM).
Data/Commands are sent from general MCU through the hardware selectable I2C Interface, 6800-/8080-
series compatible Parallel Interface or Serial Peripheral Interface. The 256 steps contrast control and
oscillator embedded in SSD7317 reduces the number of external components. SSD7317 is designed to
support high brightness panel, with maximum source current reaching 600uA, making it suitable for many
compact size applications which require high output brightness, such as wearable electronics, smart home
device etc.

2 FEATURES

Power Supply
e Vpp =1.65V-3.5V (for IC logic)
e Va=3V-35V (for Touch analog driving, must be greater than or equal to Vpp)
e Ve =8V-18V (for Display panel driving)
e Vccemust be higher or equivalent to Vcr — 0.6V in Low power mode (LPM).

Display

e Resolution: 128 x 96 dot matrix panel
Segment maximum source current: 600uA
Common maximum sink current: 76.8mA
Embedded 128 x 96 bit SRAM display buffer
Screen saving continuous scrolling function in both horizontal and vertical direction
Screen saving infinite content scrolling function
Internal or external Irer selection
RAM write synchronization signal
Programmable Frame Rate and Multiplexing Ratio
Row Re-mapping and Column Re-mapping
Power On Reset (POR)
On-Chip Oscillator
Dynamic Grayscale

Touch
e Supports In-cell capacitive touch detection on conventional panel structure for 4-key and 1-D slide
application
16kB firmware-based system operation by host
Works with all proprietary sensor patterns recommended by SSL for On-cell structure
Water and moisture immunity:
o No false touch with condensation or water drop up to 5 mm diameter
o One-finger tracking with condensation or water drop up to 5 mm diameter
Large object report flag
Supports single tap, double taps, long tap, slide gestures
Supports 4-key touch gloved operation with plastic materials up to 0.2mm thickness

Solomon Systech Oct2020| P6/37 | Rev1.3 |ssD7317
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e Scan Speed:
o Normal mode: typical 105Hz

o Low power mode (LPM): configurable to allow power and speed optimization
Programmable timeout for automatic transition from normal to low power mode
Support out cell application up to 8-key
Auto calibration

System Interfaces

e Pin selectable for display communication Interfaces:
o 8bits 6800/8080-series
o SPI
o IXC

e Pin selectable for touch communication Interfaces:
o SPI
o IC

Package
e Chip layout for COG
e Wide range of operating temperature: 40°C to 85°C

3 ORDERING INFORMATION
Table 3-1: Ordering Information

Ordering Part Number SEG COM Package Form Remark

o Min SEG pad pitch : 29um
o Min COM pad pitch : 35um
SSD7317Z 128 26 COG o Min /O pad pitch : 55um
o Die thickness: 250um
o Bump height: nominal Qum
SSD7317 | Rev13 | P737 | Oct2020 Solomon Systech
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4 BLOCK DIAGRAM

Figure 4-1: SSD7317 Block Diagram
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5 PIN DESCRIPTION
Key:

I =Input NC = Not Connected

O =Output Pull LOW= connect to Ground
1/0 = Bi-directional (input/output) | Pull HIGH= connect to Vpp

P = Power pin

Table 5-1: Pin Description
Pin Name Pin Type|Description

Vob P Power supply pin for core logic operation.

Va P Power supply pin for touch analog driving. Vcr must be greater than or equal to Vpp.

Vee P Power supply for panel driving voltage. This is also the most positive power voltage
supply pin.

Vss B Ground pin. It must be connected to external ground.

Viss P Analog system ground pin. It must be connected to external ground.

BGGND P Reserved pin. It must be connected to ground.

VSL P This is segment voltage (output low level) reference pin.

When external VSL is not used, this pin must be connected to Viss externally.
When external VSL is used, connect with resistor and diode to ground (depends on
application).

Vin P Logic high (same voltage level as Vpp) for internal connection of input and I/O pins.
No need to connect to external power source.

ViL P Logic low (same voltage level as Vss) for internal connection of input and I/O pins.
No need to connect to external ground.

Veoms P COM signal deselected voltage level.
A capacitor should be connected between this pin and Vss.
VBREF 0 This is a reserved pin. It should be kept NC.
BS[3:0] I MCU bus interface selection pins. Select appropriate logic setting as described in

Table 5-2: Bus Interface selection. BS3, BS2, BS1and BSO0 are pin select.
Table 5-2: Bus Interface selection

BS§[3:0] Display Interface Touch Interface
0000 4 line SPI

0001 3 line SPI

0010 FC SPI
0100 8-bit 6800 parallel

0110 8-bit 8080 parallel

1000 4 line SPI

1001 3 line SPI

1010 C I2C
1100 8-bit 6800 parallel

1110 8-bit 8080 parallel

Note
(M 0 is connected to Vsg
@ 1 is connected to Vpp

SSD7317 | Rev13 | Po7 | Oct2020 Solomon Systech
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Pin Name

Pin Type

Description

Irer

I

This pin is the segment output current reference pin.

When Irgr is supplied externally, a resistor should be connected between this pin and
Vss to maintain the current around 18.75uA. Please refer to Figure 6-16 for the
details of resistor value.

When internal Irgr is used, this pin should be kept NC.

CL

This is external clock input pin for display interface.

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

CLS

This is internal clock enable pin for display interface.

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

DCS#

This pin is the chip select input connecting to the MCU for display interface.
The display is enabled for MCU communication only when DCS# is pulled LOW
(active LOW).

RES#

This pin is the master reset signal input.

When the pin is pulled LOW, initialization of the chip is executed.
Keep this pin pull HIGH during normal operation.

D/C#

This pin is Data/Command control pin connecting to the MCU.

When the pin is pulled HIGH, the data at D[7:0] will be interpreted as data.
When the pin is pulled LOW, the data at D[7:0] will be transferred to a command
register.

In I’C mode, this pin acts as SAO for slave address selection.

When 3-wire serial interface is selected, this pin must be connected to Vss/ Vir.

For detail relationship to MCU interface signals, refer to Timing Characteristics
Diagrams Figure 10-1 to Figure 10-3.

R/W# (WR#)

This pin is Read/Write control input pin connecting to the MCU interface.

When 6800 interface mode is selected, this pin will be used as Read/Write (R/W#)
selection input. Read mode will be carried out when this pin is pulled HIGH and
write mode when LOW.

When 8080 interface mode is selected, this pin will be the Write (WR#) input. Data
write operation is initiated when this pin is pulled LOW and the chip is selected.

When serial or IC interface is selected, this pin must be connected to Vss / ViL.

E (RD#)

This pin is MCU interface input.

When 6800 interface mode is selected, this pin will be used as the Enable (E) signal.
Read/write operation is initiated when this pin is pulled HIGH and the chip is
selected.

When 8080 interface mode is selected, this pin receives the Read (RD#) signal. Read
operation is initiated when this pin is pulled LOW and the chip is selected.

When serial interface is selected, this pin must be connected to Vss/ Vir.
In I2’C mode, this pin acts as SA1 for slave address selection.

Solomon Systech
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Pin Name

Pin Type

Description

D[7:0]

o

These pins are bi-directional data bus connecting to the MCU data bus for display
interface.
Unused pins are recommended to tie LOW.

When serial interface mode is selected, D2, D1 should be tied together and serves as
serial data input: SDIN and DO is the serial clock input: SCLK;

When I2C mode is selected, D2, D1 should be tied together and serve as SDAus,
SDA, in application and DO is the serial clock input, SCL.

FR

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

EXT32

This is external clock input pin for touch.
It should be connected to Vss / Vi if it is not used.

TCS#

This pin is the chip select input connecting to the MCU for touch.
The touch interface is enabled for MCU communication only when TCS# is pulled
LOW (active LOW).

TRES#

This pin is the reset signal input for touch.

When the pin is pulled LOW, initialization of the touch is executed.
Keep this pin pull HIGH during normal operation.

TD[2:0]

/o

These pins are bi-directional data bus connecting to the MCU data bus for touch
interface.
Unused pins are recommended to tie LOW.

When serial interface mode is selected, TD2 serves as serial data output: SDOUT, TD1
serves as serial data input: SDIN and TDO is the serial clock input: SCLK;

When I G mode is selected, TD2, TD1 should be tied together and serve as SDAou,

SDAn in application and TDO is the serial clock input, SCL.

IRQ

Interrupt signal for touch reporting.

TEST

o

It should be connected to Vss / VLL.

DCDCENI

Enable input pin for external DCDC circuit control.
This pin is recommended to tie Vop.

When it is pulled HIGH (i.e. connect to Vpp), DCDCENO pin can be controlled by
firmware or command.

DCDCENO

Enable output pin for external DCDC circuit.
It should be kept NC if it is not used.

T0,T1

o

Reserved pin. It should be kept NC.

SEGO ~
SEG127

These pins provide the OLED segment driving signals. These pins are Vss state when
display is OFF.

COMO ~
COM9s

These pins provide the Common switch signals to the OLED panel. These pins are in
high impedance state when display is OFF.

DR[3:0]

Reserved pins, it should be kept NC if it is not used.

SSD7317
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Pin Name Pin Type|Description

ATP[3:0] - It must be connected to external FPC to GND separately OR reserve test pad on FPC.
RX([3:0] - Outcell touch sensing channel.

RXTI[3:0] - Oncell touch sensing channel.

SHA ~ SHN - Reserved pins, it should be kept NC.

V33 P Same voltage level as VCC. No need to connect to external power source.

V38 P Same voltage level as VCOMH. No need to connect to external power source.
TR[19:0] - Reserved pin. It should be kept NC.

NC - This is dummy pin. It should be kept NC.
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6 FUNCTIONAL BLOCK DESCRIPTIONS

6.1 Display Interface Selection

SSD7317 display interface consist of 8 data pins and 5 control pins. The pin assignment at different interface
mode is summarized in Table 6-1. Different display interface mode can be set by hardware selection on
BS[3:0] pins.

Table 6-1: Display interface assignment under different bus interface mode

Bus T Data/Command Interface Control Signal

Interface D7 [ D6 | D5 [D4 [ D3 | D2 | D1 [ DO | E [ R'W# [DCS#| D/C# | RES#
8-bit 8080 D[7:0] RD#| WR# |DCS#| D/C# | RES#
8-bit 6800 D[7:0] E | R’'W# | DCS#| D/C# | RES#
3-wire SPI Tie LOW SDIN SCLK | TieLOW | DCS# | TieLOW | RES#
4-wire SPI Tie LOW SDIN SCLK| TieLOW |DCS#| D/C# | RES#
1C Tie LOW SDAour [SDAn| SCL [SA1| Tie LOW SA0 | RES#

6.1.1 Parallel 6800-series Interface
The parallel interface consists of 8 bi-directional data pins (D[7:0]), R/W#, D/C#, E and DCS#.

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

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

Table 6-2: Control pins of 6800 interface

Function E R/W# | DCS# | 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

(M | 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 display RAM with that of the microprocessor, some pipeline
processing is internally performed which requires the insertion of a dummy read before the first actual display
data read. This is shown in Figure 6-1.

SSD7317 | Rev13 |P13/37 | Oct2020 Solomon Systech
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Figure 6-1: Data read back procedure - insertion of dummy read

R/WH#

e \

wme column

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

6.1.2 Parallel 8080-series Interface
The parallel interface consists of 8 bi-directional data pins (D[7:0]), RD#, WR#, D/C# and DCS#.

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

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

s\ T
we TN\

v —( )
HIGH

RD#
LOW

Figure 6-3: Example of Read procedure in 8080 parallel interface mode

o 7\ T
o TN\
v (D)

WR#
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Table 6-3: Control pins of 8080 interface

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

Note

(M 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 display RAM with that of the microprocessor, some pipeline
processing is internally performed which requires the insertion of a dummy read before the first actual display
data read. This is shown in Figure 6-4.

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

WR#
RD#
Wiks °°::““ Dummy read Readlst data  Read2nd data Read3rd data

6.1.3 Serial Interface (4-wire SPI)

The 4-wire serial interface consists of serial clock: SCLK, serial data: SDIN, D/C#, DCS#. In 4-wire SPI mode,
DO acts as SCLK, D1, D2 are tied together to act as SDIN. For the unused data pins from D3 to D7, E(RD#)
and R/W#(WR#) can be connected to an external ground.

Table 6-4: Control pins of 4-wire Serial interface

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

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 every rising edge of SCLK in the order of D7, D6, ... , D0. D/C#
is sampled on every eighth clock and D/C# should be kept stable throughout eight clock period. The data byte
in the shift register is written to the Graphic Display Data RAM (GDDRAM) or command register in the same
clock.

Under serial mode, only write operations are allowed.
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Figure 6-5: Write procedure in 4-wire Serial interface mode

SCLK T T A A T A A A
SDIN(DI)—(D7XDGXDSXD4XD3XD2XD1XD{])—

6.1.4 Serial Interface (3-wire SPI)

The 3-wire serial interface consists of serial clock SCLK, serial data SDIN and DCS#.
In 3-wire SPI mode, DO acts as SCLK, D1, D2 are tied together to act as SDIN. For the unused data pins from
D3 to D7, R/'W# (WR#), E(RD#) and D/C# can be connected to an external ground.

The operation is similar to 4-wire serial interface while D/C# pin is not used. There are altogether 9-bits will be
shifted into the shift register on every ninth clock in sequence: D/C# bit, D7 to DO bit. The D/C# bit (first bit of
the sequential data) will determine the following data byte in the shift register is written to the Display Data
RAM (D/C# bit 1) or the command register (D/C# bit  0).

Under serial mode, only write operations are allowed.

Table 6-5: Control pins of 3-wire Serial interface

Function E(RD#) | R'W#(WR#) | DCS# | D/IC# DO | Note o
Write command | Tie LOW | Tie LOW L | Tierow | 1 | L stands for LOW in signal

@ 1 stands for rising edge of signal
Write data Tie LOW Tie LOW L TieLOW | 1

Figure 6-6: Write procedure in 3-wire Serial interface mode

pest | [
SDINSCLK X DB, X DB, - DB, ) DB,

SCLK A F N A T A T A r'y T
SDIN(D1) —(ch#x D7 X D6 X D5 X D4 X D3 X D2 X DI X DO )—
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6.1.5

I2C Interface

The I’C communication interface consists of slave address bits SA[1:0], I*)C-bus data signal SDA (SDAour/D:
for output and SDA/D; for input) and I?C-bus clock signal SCL (Do). Both the data and clock signals must
be connected to pull-up resistors. RES# is used for the initialization of device.

a) Slave address bits (SA[1:0])
SSD7317 has to recognize the slave address before transmitting or receiving any information by the
I?C-bus. The device will respond to the slave address following by the slave address bits (SA[1:0])
and the read/write select bit (“R/W#” bit) with the following byte format:

_Q bs bs b bs b b, by
0 1 1 1 1 SAl SAO0 | R/W#

SA[1:0] bits provide extension bits for the slave address. “b0111100” or “b0111101” or “b0111110”
or “b0111111”, can be selected as the slave address of SSD7317. E pin acts as SA1 and D/C# pin acts
as SAO for slave address selection.
“R/W#” bit is used to determine the operation mode of the I?C-bus interface. R/W# = 1, it is in read
mode. R/W# = 0, it is in write mode.

b) I’C-bus data signal (SDA)
SDA acts as a communication channel between the transmitter and the receiver. The data and the
acknowledgement are sent through the SDA.
It should be noticed that the ITO track resistance and the pulled-up resistance at “SDA” pin becomes
a voltage potential divider. As a result, the acknowledgement would not be possible to attain a valid
logic 0 level in “SDA”.
“SDAn” and “SDAour” are tied together and serve as SDA. The “SDAN” pin must be connected to
act as SDA. The “SDAour” pin may be disconnected. When “SDAour” pin is disconnected, the
acknowledgement signal will be ignored in the I>’C-bus.

¢) I>C-bus clock signal (SCL)
The transmission of information in the I2C-bus is following a clock signal, SCL. Each transmission of
data bit is taken place during a single clock period of SCL.
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6.1.5.1 I2C-bus Write Data

The I*C-bus interface gives access to write data and command into the device. Please refer to for the write
mode of 2C-bus in chronological order.

Figure 6-7: ’C-bus data format

Note: Co Contimuation bit
D/C# Data/ Command Selection bit
ACK Acknowledgement
SA[1:0] Slave address bits
R/W# Read/ Write Selection bit
. S Start Condition
Write mode P Stop Condition
NAERA Pl TTTTT T palg LET T T 11
wo1111§2‘£§og>a Control byte |3 Databyte  |QIS|G| Controlbyte O Dmh{te 3o
“PEACE L | L1111l Hrritrtit B
\ ~ P, e ~— Y ~ A ke J
Slave Address m > 0 words | n = 0bytes
MSB .o LSB
wlwn
ofij1{11|> gé
SSD73XX
Slave Address
= >
8lg[o[0|ojo|o|0|2
Conrol byte
6.1.5.2 Write mode for I2)C
1) The master device initiates the data communication by a start condition. The definition of the start

2)

3)
4)

5)

6)
7)

condition is shown in Figure 6-8. The start condition is established by pulling the SDA from HIGH to

LOW while the SCL stays HIGH.

The slave address is following the start condition for recognition use. For the SSD7317, the slave

address is “b0111100” or “b0111101” or “b0111110” or “b0111111” by changing the SA[1:0] to

LOW or HIGH (E pin acts as SA1 and D/C pin acts as SA0).

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

An acknowledgement signal will be generated after receiving one byte of data, including the slave

address and the R/W# bit. Please refer to the Figure 6-9 for the graphical representation of the

acknowledge signal. The acknowledge bit is defined as the SDA line is pulled down during the HIGH

period of the acknowledgement related clock pulse.

After the transmission of the slave address, either the control byte or the data byte may be sent across

the SDA. A control byte mainly consists of Co and D/C# bits following by six “0” ‘s.

a. If the Co bit is set as logic “0”, the transmission of the following information will contain
data bytes only.
b. The D/C# bit determines the next data byte is acted as a command or a data. If the D/C# bit is

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

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

The write mode will be finished when a stop condition is applied. The stop condition is also defined

in Figure 6-8. The stop condition is established by pulling 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
— -~ — .«
A il et
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1} ! 1 1
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SCL E S i i 5 i SCL
- I 1 .
START condition 10 Soiion

Figure 6-9: Definition of the acknowledgement condition

DATA OUTPUT i

BY TRANSMITTER —.\ / X X' _____ X /
i : Non-acknowledge
DATA OUTPUT : : N
BY RECEIVER n,
E‘ Acknowledge

SCL FROM i

START Clock pulse for acknowledgement

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

1. The data bit, which is transmitted during each SCL pulse, must keep at a stable state within the “HIGH”
period of the clock pulse. Please refer to the Figure 6-10 for graphical representations. Except in start or stop
conditions, the data line can be switched only when the SCL is LOW.

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

Figure 6-10: Definition of the data transfer condition

SDA \
SCL 5 \
Data lineis ‘' Change of "’
stable data
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6.2 Command Decoder

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

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

6.3 Oscillator Circuit and Display Time Generator
Figure 6-11: Oscillator Circuit and Display Time Generator

Internal
Oscillator
Fosc |
M CLK L DCLK
U = Divider
L » X Display
CLS

This module is an on-chip LOW power RC oscillator circuitry. The operation clock (CLK) can be generated
either from internal oscillator or external source CL pin. This selection is done by CLS pin. If CLS pin is
pulled HIGH, internal oscillator is chosen and CL should be connected to Vss. Pulling CLS pin LOW disables
internal oscillator and external clock must be connected to CL pins for proper operation. When the internal
oscillator is selected, its output frequency Fosc can be changed by commands D5h A[7:4],

The display clock (DCLK) for the Display Timing Generator is derived from CLK. The division factor “D” can
be programmed from 1 to 16 by command D5h. When D5h A[7:4] is in default setting,

DCLK Fosc/7/D
The frame frequency of display is determined by the following formula:
Frrv 1/ [(K x No. of Mux / DCLK) + dt]

where

e Fosc is the oscillator frequency. It can be changed by command D5h A[7:4].
e D stands for clock divide ratio. It is set by command D5h A[3:0]. The divide ratio has the range from 1 to
16.

e K is the number of display clocks per row. The value is derived by
K Phase 1 period + Phase 2 period+ Ko 4+4+93 101 at power onreset (i.e. Ko 93). Please refer
to Section 6.6 for the details of the “Phase”.

e Number of multiplex ratio is set by command A8h. The power on reset value is 95 (i.e. 9%6MUX).

e dt is the touch time period.
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6.4 FR Synchronization

FR synchronization signal can be used to prevent tearing effect.

Figure 6-12: FR Synchronization

One frame

FR . ! I \ f \\

100%

Memory
Access
Process
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Fast write MCU
Slow write MCU
SSD7317 displaying memory updates to OLED SCreen =~ sssesesssmivsssmsssmssunasncnnsins

The starting time to write a new image to OLED driver is depended on the MCU writing speed. If MCU can
finish writing a frame image within one frame period, it is classified as fast write MCU. For MCU needs
longer writing time to complete (more than one frame but within two frames), it is a slow write one.

For fast write MCU: MCU should start to write new frame of ram data just after rising edge of FR pulse and
should be finished well before the rising edge of the next FR pulse.

For slow write MCU: MCU should start to write new frame ram data after the falling edge of the 1* FR pulse
and must be finished before the rising edge of the 3™ FR pulse.

6.5 Reset Circuit

When RES# input is LOW, the chip will be initialized with the following status:
1. Display is OFF
2. 128 x 96 Display Mode
3. Normal segment and display data column address and row address mapping (SEG0 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)

W N onlh

Touch initialization and firmware should be send again after reset.
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6.6 Segment Drivers / Common Drivers

Segment drivers deliver 128 current sources to drive the OLED panel. The driving current can be adjusted by
altering the registers of the contrast setting command (8 1h). Common drivers generate voltage-scanning pulses.

The segment driving waveform is divided into three phases:

1. Inphase 1, the OLED pixel charges of previous image are discharged in order to prepare for next image
content display.

2. In phase 2, the OLED pixel is driven to the targeted voltage. The pixel is driven to attain the
corresponding voltage level from Vss. The period of phase 2 can be programmed in length from 2 to
30 DCLKs. If the capacitance value of the pixel of OLED panel is larger, a longer period is required
to charge up the capacitor to reach the desired voltage.

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

current drive stage.

Figure 6-13: Segment Qutput Waveform in three phases

Segment

Vss

Time

After finishing phase 3, the driver IC will go back to phase 1 to display the next row image data. This three-
step cycle is run continuously to refresh image display on OLED panel.

In phase 3, if the length of current drive pulse width is set to 93, after finishing 93 DCLKSs in current drive
phase, the driver IC will go back to phase 1 for next row display.
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6.7 Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed. The size of the RAM is 128
X 96 bits and the RAM is divided into eight pages, from PAGE( to PAGE1 1, which are used for monochrome
128x96 dot matrix display, as shown in Figure 6-14.

Figure 6-14: GDDRAM pages structure

Row re-mapping
PAGEO (COMO0-COM7) Page 0 PAGEOQ (COM95-COMS88)
PAGE1 (COM8-COM15) Page 1 PAGE! (COM87-COMBS80)
PAGE2 (COM16-COM23) Page 2 PAGE2 (COM79-COM72)
PAGE3 (COM24-COM31) Page 3 PAGE3 (COM71-COM64)
PAGE4 (COM32-COM39) Pag e 4 PAGE4 (COM63-COMS56)
PAGES5 (COM40-COM47) Pa ge 5 PAGES (COM55-COM48)
PAGE6 (COM48-COMS55) Page 6 PAGE6 (COM47-COM40)
PAGET (COM56-COM63) Page 7 PAGE7 (COM39-COM32)
PAGES (COM64-COM71) Pag-e o PAGES (COM31-COM24)
PAGE9 (COM72-COM79) Page 0 PAGE9 (COM23-COM16)
PAGE10 (COM80-COMS7) Page 10 PAGE10 (COM15-COMS)
PAGE11 (COM88-COM95) Page i3l PAGE11 (COM 7-COMO)
SEGQ ----—-- SEG127
Column re-mapping QRGIIT i B i SEGQ

When one data byte is written into GDDRAM, all the rows image data of the same page of the current column
are filled (i.e. the whole column (8 bits) pointed by the column address pointer is filled.). Data bit D0 is written
into the top row, while data bit D7 is written into bottom row as shown in Figure 6-15.

Figure 6-15: Enlargement of GDDRAM (No row re-mapping and column-remapping)

AINLN
S — A en <+ £ e o
[GRCRORGREG) D00
LTJLTJLL]LULL] (AR RN NN NN NN NN NN NN mmmmm
NAANNN [HRGRGRGR)
LSB D0 COM16
COM17
PAGE2 S BEBERERRERREREREREER
MSB D7 COM23
~—

Each box represents one bit of image data

For mechanical flexibility, re-mapping on both Segment and Common outputs can be selected by software as

shown in Figure 6-14.

For vertical shifting of the display, an internal register storing the display start line can be set to control the
portion of the RAM data to be mapped to the display (command D3h).
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6.8 SEG/COM Driving block

This block is used to derive the incoming power sources into the different levels of internal use voltage and
current.

Vcc is the most positive voltage supply.

Vcomn is the Common deselected level. It is internally regulated.

Viss is the ground path of the analog and panel current.

Irer is a reference current source for segment current drivers Isgs. The relationship between reference
current and segment current of a color is:

Iseg = Contrast / 8 x Irer

in which the contrast (1~255) is set by Set Contrast command 81h

When internal Irgr is used, the Irgr pin should be kept NC.

Bit A[4] of command ADh is used to select external or internal Irgr :
A[4] = ‘0’ Select external Irgr [Reset]

Al[4]= ‘1" Enable internal Irgr during display ON

When external Irer is used, the magnitude of Irer is controlled by the value of resistor, which is connected
between Irer pin and Vss as shown in Figure 6-16. It is recommended to set Irer to 18.75 + 2uA so as to achieve
Isgc = 600uA at maximum contrast 255.

Figure 6-16: Irer Current Setting by Resistor Value

SSD7317
Iger~18.750A) Irer (voltage at
i : this pin ~ Vec
2)
Rl
Vss

Since the voltage at Irgr pin is Vcc — 2V, the value of resistor R1 can be found as below:
For Irgr = 18.75uA, Voc =12V:

R1 = (Voltage at Irgr — Vss) / Irer
~(12-2)/18.75uA
= 530kQ2
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6.9 Power ON and OFF sequence
The following figures illustrate the recommended power ON and power OFF sequence of SSD7317.

Power ON sequence:
1. Power ON Vpp and Vcr. (Vo must be greater than or equal to Vpp)
2. After Vpp and Vi become stable, wait at least 20ms (to), set RES# pin LOW (logic low) for at least
3us (t1) @ and then HIGH (logic high).
3. After setting RES# pin LOW (logic low), wait for at least 3us (t2). Then Power ON Vcc @
4. After Vcc becomes stable, send command AFh for display ON. SEG/COM will be ON after 40ms

(tar).
Figure 6-17: The Power ON sequence
Vv DN Send command AFh for
DD’ ' Cr V..ON
e RES# e Display ON
I I i ]
1 1 I 1
Vo' Var - [ 5 : |
I 1 I 1
iﬂ I I ]
OFF —0 1 ' 1
! —» I '
RES# ! !—‘ 4 -, : .
i ) | 1
] ] ]
OFF nsany i ] :
" 1
| — ES. ;
Vee : ' E ' :
1 / ]
I I I
OFF " 1 ' i
I I I 1 1
I I ¢ AL )
SEG/COM ' - :
| j:
OFF . :
Power OFF sequence:

1. Send command AEh for display OFF.
2. Power OFF V@
3. Power OFF Vpp and V¢ after topr. ¥ (where Minimum tope=0ms, typical torr=100ms)

Figure 6-18: The Power OFF sequence

Send command AEh
for display OFF Mo OFF VDDNC[OFF
! : :
Vee ; \' \
] 1 I
] I
OFF ] I-I-I-I-I-I-I-IIIlﬁI-I-I-I-I-I-I-I-I-I-I-
. : t :
i i€ REE »
Voo/Ver : ,
] i [ ]
I I I
OFF ! 1 1

Note:

M Ve should be kept float (i.c. disable) when it is OFF.

@ Power Pins (Vpp, Vcr, Vee) can never be pulled to ground under any circumstance.
@) The register values are reset after t;.

*) Vpp, Ve should not be Power OFF before Ve Power OFF.
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6.10 Touch Analog Front-end (TAFE)
Touch Analog Front-end is used to detect touch on the panel.

When display is on (Normal Mode), segment driving are multiplexed in time slots for display and touch
sensing. Touch gesture is reported at the end of every touch time slot.

Figure 6-19: Frame Scan during display ON (Normal Mode)

Frame Period . ;
— 14— Touch Period
. (Configurable) ., Display Period | |

; Display T Display T <

T
‘ * * time
Report Report Report
Touch Touch Touch

When display is off (Low Power Mode), only touch sensing takes place at a lower scan rate (which is
configurable to allow power and speed optimization). Touch gesture is reported at the end of every touch time

slot.

Figure 6-20: Frame Scan during display OFF (Low Power Mode)

Scan Period
(Configurable)
r‘ ___I
I 1
¢ * 4 time
Report Report Report
Touch Touch Touch

6.11 Touch Digital Front-end (TDFE)

Digital data of the sensing signal from ADC is processed to generate touch data and gesture report. If touch
data is greater than the minimum finger level, "1" will be flagged in “Gesture report”. The touch data and
gesture report are then passed to Command Decoder for read back through the touch interface.

6.12 Touch Memory

SSD7317 has integrated with 16-bit CPU, 16kB program and data memory. Itis able to process all the raw
touch data, generate the gesture report and communicate with the MCU host.

6.13 Touch Controller
Both TDFE and TAFE Controller is responsible for periodically generate the touch sensing period to perform
touch sensing.
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7 SYSTEM FLOW

Figure 7-1: Integrated Touch Controller System Flow

Power Up
and
Initialization

Display On cmd
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e Display Off cmd Mode

Touch
Disable cmd

Touch
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In Normal mode (NM), display will be on and touch scan rate will be equal to frame rate, 105Hz
In Low power mode (LPM), display will be off and touch scan rate will be equal to 20Hz, software
programmable. It supports single tap, double taps and long tap wake-up gesture.

It is recommended to turn off the external DC-DC circuit for display panel driving during low power mode
(LPM). In this case, Vcc must be higher or equivalent to Vo —0.6V.

In Sleep mode, touch sensing will be off. It shall respond only to the Touch enable command during the sleep
mode.
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8 MAXIMUM RATINGS
Table 8-1: Maximum Ratings
Voltage Reference to Vss)

Symbol Parameter Value Unit
Vbbb -0.3to+4 Vv
Vo Supply Voltage -0.3to +4 \Y%
Vce 0to 19 Vv
Vsec SEG output voltage 0to Vcc \%
Vcom COM output voltage 0to 0.9*Vcc \"
Vin Input voltage Vss-0.3 to Vppt0.3 | V
Ta Operating Temperature -40 to +8 5 C
Tig Storage Temperature Range -65to+150 C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the limits in the
Electrical Characteristics tables or Pin Description.

*This device may be light sensitive. Caution should be taken to avoid exposure of this device to any light source during normal operation. This device
is not radiation protected.
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9 DC CHARACTERISTICS

Condition (Unless otherwise specified):

Voltage referenced to Vs
Vop=1.65Vto 3.5V
Va=3Vto 3.5V (Vo must be greater than or equal to Vpp)
Ta=25°C
Table 9-1: DC Characteristics
Symbol  [Parameter Test Condition Min Typ Max Unit
: 8 (NM)
Ve Operating Voltage - Vei— 0.6V (LPM) 18 v
VoD Logic Supply Voltage - 1.65 - 35 v
Va Touch controller Supply Voltage - 3.0 - 35 v
Vou }High Logic Output Level lour = 100uA, 3.3MHz 0.9 x Voo - - \Y%
VoL ILow Logic Output Level lour = 100uA, 3.3MHz - - 0.1xVop [V
Vi |High Logic Input Level - 0.8 x Vop - - Vv
Vi [Low Logic Input Level L L L 02xVpp |V
el 2 i i Voo =1.65V~3.5V, Va=3V-3.5V, | i K uA
Ve =8V~18V
IDD, SLEEP I]}D, Sleep mode Current Dlsplay OFF, No pm:lel attached, m < 10 uA
No touch operation
Ict, sLeep  |Ici, Sleep mode Current - - 10 uA
Vop 1.8V, Va 3.3V,Vec 2.7V| 25 (20Hz)
on e (lo; Love power mode Current Display OFF, No panel attached 10 (6Hz) A
With touch operation
LPM scan rate = 20Hz 20 (20Hz)
Icr, LeM Ict, Low power mode Current LPM scan rate = 6Hz - 5 (6Hz) - uA
Iec, nm Vec Supply Current Vop= 1.8V, Va=3.3V,Vcc=12V,|. 680 750 uA
Irer = 18.75uA
No loading, Display ON, All ON
I, av) |V Supply Current With touch operation, Normal mode |- 500 650 uA
Top, nmY Contrast=FFh
: Vop Supply Current NM scan rate = 105Hz : 800 1000 uA
Contrast=FFh - 600 -
Segment Output Current
Ise Vop=1.8V, Va =3.3V, Vcc=12V, Contrast=AFh - 412 - uA
Irer=18.75uA, Display ON
Contrast=3Fh - 150 -
Segment Output Current Dev = (IseG — Imip)/IMiD
IseG Voo=1.8V, Va =3.3V, Vcc=12V, Imip = (Imax + IMm)/2 3 B 43 %
Dev Irer=18.75uA, Display ON Isec[0:127] = Segment current at 0
Segment output current uniformity contrast = FFh
; Adjacent pin output current uniformity |Adj Dev = (I[n]-I[n+1]) / 3
Ad)-Dev | ¢ ontrast = FF) ([n]H[n+1]) 2 - s .
Note:
(M ]¢y nvand Ipp, yv may vary under different FW version.
SSD7317 | Rev13 |P29i37 | oct2020 Solomon Systech
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10 AC CHARACTERISTICS

Conditions:

Voltage referenced to Vss
Vop=1.65 to 3.5V
V=3V to 3.5V

(Vcr must be greater than or equal to Vpp)

Ta=25°C
Table 10-1: AC Characteristics
Symbol |Parameter Test Condition Min Typ Max Unit
Fosc Oscillation Frequency of Vop 1.8V 7.2 8 8.8 MHz
Display Timing Generator
Frrm Frame Frequency 128x96 Graphic Display Mode, Display |- 105 - Hz
ON, Internal Oscillator Enabled
RES# Reset low pulse width 3 - -

us

Solomon Systech
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Table 10-2: 6800-Series Parallel Interface Timing Characteristics
(Vop - Vss = 1.65V t0 3.5V, Ta=25°C)

Symbol | Parameter Min | Typ Max | Unit
teyele Clock Cycle Time 300 |- - ns
tas Address Setup Time 5 - - ns
tan Address Hold Time 0 - - ns
tpsw Write Data Setup Time 40 - - ns
tpHw Write Data Hold Time 20 = = ns
tpur. Read Data Hold Time 20 = 2 ns
ton Output Disable Time o - 70 ns
tacc Access Time - - 180 ns
PW Chip Select Low Pulse Width (read) 180 | _ } -
CSL | Chip Select Low Pulse Width (write) 60
PW, Chip Select High Pulse Width (read) 60 ) } -
e Chip Select High Pulse Width (write) 60
tr Rise Time - - 15 ns
tF Fall Time - - 15 ns
Figure 10-1: 6800-series parallel interface characteristics
— 3 E
v X <
. A
—x Lyg Gl P
IS & E
R/WH# 4>( X
E
Y _ t ™
— PW itimt PW, EE—
R — CSL ‘,_—CSH—:'
DCS# \ =t L —
tl' — — | tDSW tDH'W
Data[7:0] Write Valid Data
tACC
Data[7:0] Read | vatid Data
SSD7317 | Rev1.3 |P31/37 | oct2020 Solomon Systech
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Table 10-3: 8080-Series Parallel Interface Timing Characteristics

(Vbp - Vss= 1.65V ~3.5V, Ta = 25°C)

Symbol Parameter Min Typ | Max | Unit
tovele Clock Cycle Time 300 - o ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 | - - ns
touw Write Data Hold Time 20 - - ns
tDHR Read Data Hold Time 20 - - ns
tou Output Disable Time - - 70 ns
tacc Access Time - - 180 ns
tPwLR Read Low Time 180 - - ns
tpwiw Write Low Time 60 - - ns
tPWHR Read High Time 60 - - ns
tewrw Write High Time 60 - - ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
tcs Chip select setup time 0 - - ns
tesu Chip select hold time to read signal 0 - - ns
tesk Chip select hold time 20 | - - ns
Figure 10-2: 8080-series parallel interface characteristics
DCS# {
ltcs Fl
y L
D/C# 2 K
3 l : 7
t
—AS g ; —2H
> il t& <+ tc@
WR# ¢ towiw ?F‘ t1:'\1_5'|-|w 'l
 S—
7 e | Lo
T X
D[7:0] { )
Write Cycle
t
DCS# < CSH
tes
4 A
DIC# B K
7
o las Jlan |
Ry Bl oy >
A h
RD# < twir > / < Lwig N \
’-
: ougy
b
D[7:0] :W //@——
“ . >
Read Cycle
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Table 10-4: Serial Interface Timing Characteristics (4-wire SPI)
(Vop - Vss = 1.65V~3.5V, Ta=25°C)

Symbol | Parameter Min Typ Max | Unit
toyele Clock Cycle Time 100 - - ns
tas Address Setup Time 15 - - ns
tan Address Hold Time 15 - - ns
fcss Chip Select Setup Time 20 - - ns
fcsn Chip Select Hold Time 20 - - ns
tosw Write Data Setup Time 15 - - ns
tpaw Write Data Hold Time 25 - - ns
ek Clock Low Time 30 - - ns
teLkn Clock High Time 30 - - ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
Figure 10-3: Serial interface characteristics (4-wire SPI)
D/C# ><
P’
| tas €«— tan —>
€ tess > le— lesH =
DCS# _\ /
€ tcycle >
€ toLKL > & teikn >
SCLK(D0) / \_
IF I\ 7 Iz
— > &
< t < tpHW
* DEW >  —
SDIN(D1) Valid Data X

pest \_ P

SCLK(D0)

SDIN(D1) —(D?XDGXDSXD4XD3XD2XD1XD0)—

SSD7317 | Rev13 |P33/37 | oOct2020 Solomon Systech
Downloaded from www.crystalfontz.com/controllers



Table 10-5: Serial Interface Timing Characteristics (3-wire SPI)
(Vb - Vss = 1.65V~3.5V, Ta = 25°C)

Symbal | Parameter Min | Typ |Max Unit
toyele Clock Cycle Time 100 - - | ns
tcss Chip Select Setup Time 20 - - ns
tesu Chip Select Hold Time 20 - - | ns
tpsw Write Data Setup Time 15 - - | n§
toHw Write Data Hold Time 25 - - | ms
torkL Clock Low Time 30 - - | ns
torku Clock High Time 30 - - | ms
R | Rise Time | - - |15 ns |
tF | Fall Time | - |- 15 | s
Figure 10-4: Serial interface characteristics (3-wire SPI)
DCS# _\: s > Sy /
< teycLe ' g
" terH o
< tCLKL % 4 »
SCLK/(DO0) \ \_
te 5 7 tr
— —
< tosw | toHw
SDIN(D1) >< Valid Data
DCS# \ /
'y 4 'y A F'y 'y A A 'y
SCLK(D0)
SDIN(D1) —(DﬁC#X D7XD6 XDSXmeXDzXDlXDo)—
- Solomon Systech Oct 2020-{ ‘F' 34;'37_[ Rev 1.3 [SSDTS'!?
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Table 10-6: I’C Interface Timing Characteristics

Symbol | Parameter Min Typ | Max | Unit
toyee Clock Cycle Time 25 - - us
tustart | Start condition Hold Time 0.6 - - us
tun Data Hold Time (for “SDAour” pin) 0 - - ns
Data Hold Time (for “SDA” pin) 300 - - ns
tsp Data Setup Time 100 - - ns
tesrarr | Start condition Setup Time (Only relevant for a repeated | (6 . . us
Start condition)
tsstop Stop condition Setup Time 0.6 - - us
tr Rise Time for data and clock pin - - 300 ns
tp Fall Time for data and clock pin - - 300 ns
tmLE Idle Time before a new transmission can start 13 - - us
Figure 10-5;: I2C interface Timing characteristics
— S | ¥ S e s [T
SDA A K ----------------------------- :>\
tho L_ tr tiDLE
—
‘tm'r».n:r i - {SSTART tssToOP
sc N /N U XN VTN £\ /7
tCYCLE
SSD7317 Rev 1.3 { P 35/37 [ Oct 2020 Solomon Systech
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11 APPLICATION EXAMPLE
Figure 11-1: Application Example of SSD7317 with Touch Function

The configuration for SP14 mode to display interface, I>C mode to touch interface with 128x96 panel module
application is shown in the following diagram: (Vpp = 1.8V, Va = 3.3V, Ve = 12V, Irer = 18.75uA)

DISPLAY PANEL
128x96

SBGI2Y
SBGI25
SRG2
SEGH
—

COMSS
ICOMD
[SEGD
[SEG2
SEGI24
SEGI 26

SSD7317
BEEE gp §¢ ET ez Bg 03 g»;ég g EETg:j ag @
1K i '
|
ik
="
geee 9 & & &t I r
1 38 ¢ #F &=
;N) LDO

e Host
'—GND

Pin connected to AP interface: D[2:0], DCS#, D/C#, IRQ, TD[2:0], RES#, TRES#
Pin connected to Power IC Enable pin: DCDCENO
Pin internally connected to Vss: CL, D[7:3], E, R‘'W#, BGGND, TCS#, EXT32, TEST
Pin internally connected to Vpp: CLS, DCDCENI
VBREF, FR, T0, T1, TR[19:0], RX[3:0], SHx should be left open.
ATP[3:0] should connect to external GND separately

Cl1,C2:22uF ®
C3,C4: 1.0uF ®
R2, R3: Pull up resistor

Voltage at Irer  Veoc—2V. For Ve 12V, Irgr 18.75uA:
R1 (Voltage at Irgr - Vss) / Irer

(12-2) / 18.75uA

530KQ

Note

(D'The capacitor value is recommended value. Select appropriate value against module application.

@ Die gold bump face up.

@ All Viss pads of IC are recommended to be connected together to form a larger area of GND

() V1ss and Vs are not recommended to be connected on the ITO routing, but connected together in the PCB level at one common
ground point for better grounding and noise insulation.

Solomon Systech 0ct2020| P 36/37 | Rev13 |sSD7317
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Solomon Systech reserves the right to make changes without notice to any products herein. Solomon Systech makes no warranty, representation or
guaranteeregarding the suitability of its products for any particular purpose, nor does Solomon Systech assume any liability arisin g out of the application
or use of any product or circuit, and specifically disclaims any, and all, liability, including without limitation consequential or incidental damages.
“Typical” parameters can and do vary in different applications. All operating parameters, including “Typical” must be validated for each customer
application by the customer’s technical experts. Solomon Systech does not convey any license under its patent rights nor the rights of others. Solomon
Systech products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Solomon Systech product could create a situation
where personal injury or death may occur. Should Buyer purchase or use Solomon Systech products for any such unintended or unauthorized application,
Buyer shall indemnify and hold Solomon Systech and its offices, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attomey fees arising out of, directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Solomon Systech was negligent regarding the design or manufacture of the part.

@'Ihe product(s) listed in this datasheet comply with Directive (EU) 2015/863 of 31 March 2015 amending Annex II to Directive 2011/65/EU of the
European Parliament and of the Council as regards the list of restricted substances and People’s Republic of China Electronic Industry Standard GB/T
26572 2011 “Requirements for concentration limits for certain hazardous substances in electronic information products (B8 TH 25 SaF RAME
P FH2:K)”. Hazardous Substances test report is available upon request.

http:/fmww.solomon-systech.com
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1. SPI Operation Format

1.1. Notes

. CPOL 0,CPHA 0

All command, address, data are 16-bit width

Byte Order: In most cases, LSB comes first and then MSB comes. **
Bit Order: In all cases, most significant bit comes first.

Different read/write operation in BIOS and CPU mode

DR W=

1.2. BIOS mode

1.2.1. Register Write Operation

0x02
(CMD)

0x00 0x00 WD[7:0] WD[15:8]

1.2.2. Register Read Operation

0x03
(CMD}

0x00 0x00 RD[7:0] RD[15:8]

1.2.3. Data Burst Write Operation

0x06
(CMD)

ADDI[15:8] ADD[7:0] WD 0 [7:0] WD 0[15:8]

WD 1[7:0] WD 1[15:8]

1.2.4. Data Burst Read Operation

I (g’;%} [ | ADD[15:8] | | ADD[7:0] | [ (Dg’r‘:’?m | | RD 0 [7:0] | | RD 0[15:8] ‘ |
l RD 1[7:0] I I RD 1[15:8] I l

1.3. CPU mode
1.3.1. Register Read Operation

(gﬁg) 0x00 0x00 RD[7:0] RD[15:8]
1.3.2. Data Burst Write Operation

(g’s"g) 0x00 0x00 ADD[7:0] ADD[15:8]

WD 0[7:0] WD 0[15:8] WD 1[7:0] WD 1[15:8]
1.3.3. Data Burst Read Operation
| (gﬁr?n | | 200 | ‘ 200 | ‘ {Dg);?rcr)\v) | | RD 0 [7:0] ‘ | RD 0[15:8] J |
I RD 1[7:0] | I RD 1[15:8] | ‘

Solomon Systech Apr2019 | P4/13 | Rev1.0 [SSD7317
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2. Data Definition

2.1. SPI_CTRL_ST
1. Status Register

| Bit | Name | Description

15 INT_RST Set : Interrupt by HW reset
14 OSC_EN Set : OSC Enable
13 CRC_BSY Set : CRC busy
12:1 X X
0 SPIS_BUSY Set : SPIS busy
2.2. SnL: Status and Length
1. Address: 0Ox0AFO
2. Length(LSB): Bytes of upload data to read.
3. Status(MSB): Upload data type and IC Status
[___sni@byte) | obi
Length(byte count)
Boot Aux x Gesture | Move Up Exist
15bit
2.3. Gesture Upload Data
1. Address: 0x0AF1
2. 6-byte upload data for recognized gesture
7 6 5 4 3 2 0
Byte 0 Gesture(8bit : 0xF6)
Byte 1 Gesture ACT
Byte 2 Gesture Detail
Byte 3 Tap Down Key l I
Byte 4 Reserved
Byte 5 Reserved | slide Direction ID
SSD7317 | Rev1o | P5/13 | Apr2019 Solomon Systech
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e s Direction ID Action Description Sr;pdc:’ 2
Single Tap Keyl 0x01 001 x X Du NM
Single Tap Key2 01 002 x x Du NM
Single Tap Key3 001 0x03 % % DU NM
Single Tap Keyd 0x01 0x04 % ® Du NM
Single Tap AnyKey 0x01 0x00 % % Du NM, LPM
Long Tap Keyl 0x02 0x01 % % D Delay U NM
Long Tap Key2 002 002 x x D Delay U NM
Long Tap Key3 0x02 0203 % % D Delay U NM
Long Tap Keyd 002 004 X % D Delay U NM
Leng Tap AnyKey 002 000 ¥ % D Delay U NM, LPM
Double Tap Keyl 0x03 0x01 % % DuUDU NM
Double Tap Key2 003 002 x A DuUDU NM
Double Tap Key3 03 003 x x Dubu NK
Double Tap Key4 03 004 ® x DpuDu MM
Double Tap AnyKey 0x03 000 X X DUDU NM, LPM
Slide LR or TB 004 001 [6:4] Key Num  [20] Key Num X1LY2 D Move U NM
External Key: 3
Siide RL or BT 004 0502 [6:4] Key Num  [2:0] Key Num X 1Y 2 D Move U NM
External Key: 3
Emor OxFF 0x00 * W Time out / Palm/etc NM, LPM
Solomon Systech Apr2019 | P6/3 | Rev10 |SSD7317
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3. Reset and Boot

3.1. Steps
1. Display and Touch initial code
1.1 Touch initial code with 0x35 set to 0x10
2. (O :Touch HW Reset to Low > 10us
3. (2 :HW reset to BIOS Reset Interrupt expected > 20ms
4. 1% Interrupt: BIOS Reset Interrupt.
4.1 IC Initialize
42 Download FW
4.3 CPU Unstall : enter CPU mode after IC Initialize

5. 2" Interrupt : Touch initialize Interrupt
5.1 Issue Clear Interrupt command

| 1D @ 1 1 [ i I

' - plg—— i ' ' I '

1 1 I 1 i i i I

i 1 1 1 [ 1 | i

HW Reset T T y = T 1
1 I 1 I 1 1

1 I 1 I 1 1

I | I I I I

P oo s T e —p e eSS g ettt e e i el Tl ok et e  hatosl; Drbatele=te lotet ottt bty [

i

Touch INT ‘

IC Initialize, Download FW, CPU Unstall Tondiink i
3.2. IC Initialization
TMC AP
—————————————————— 1_ Tauch Interrupt I————-————————P
Read SPI ST I
0%03 SPLST SPLST
®—=r=| i 0t | 0x00 | [ Low l L mkaiai
SSD7317 | Rev10 | P7113 | Apr2o19 Solomon Systech
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3.3. FW Download
3.3.1. SSD7317 has 16K ram size which is divided into 3 blocks. PM is 12K bytes,
DM is 2K bytes and PM is 2K bytes.

3.3.2. FW header file contains 3 code blocks
1. PM_Content
2. TM_Content
3. DM_Content

3.3.3. FW download flow

T™MC AP
PM Select
0x02
¢ ———=] . | Lumsobal lLemsaoal o] basaooall- - - - -
Chi 0x00 0x00 0x01 0%00
L PM Write
0x06 —
et v 0x00 0x00 512 Byte
0x06
-] 0x02 0%00 T N —
o0 | Dl e oo
wnal] 0x04 0x00 512 Byte
0x06
s 0QE 0x00 SR - - -~~~
TM Select
*----| B2 0x00 0x00 0x03 0x00 |-----
TM Write
0x06
« v 0x00 0x00 512 Byte
_ [Tox06 }_ ___________
- et 0x02 0x00 512 Byte |
____| o0xoe 0x02 * Remaining |
il (CMD) n a0 Data
DM Select
0x02
e [ 0x00 0x00 0x02 - - - --
| DM Write
«----| D08 0x00 0x00 TN S —
0x06
+---=| oo 0x02 0x00 S Bt~ -~ -~ -~~~
0x06
“----| D) 0x06 0x00 S R
Solomon Systech Apr2019 | P8M3 | Rev10 |SSD7317
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3.3.4. CRC Checksum

Clear
0x02
+----| D) 0x00 0x00 0x00 0x00 |[-----
| CRC Trig |
006 Byte Cnt Byte Cnt Tig | __
| (cmp) il a2 Low Hi cmd
Read S&L
“----| 000 T

Read CRC
0x07 e i
“|_(cmD) 0x00 ox21 0x00 | ————————————————
_______________________________ S el
Lo ] Hi I -
S&L Trig Cmd
e | Name | Robyto Memary Seest | WDGbyto
15 INT_RST Set : Interrupt by HW reset PM Select 0x01
14 OSC_EN Set : OSC Enable TM Select 0x03
13 CRC_BSY Set: CRC bus_y DM Select 0x02
12:1 X X
0 SPIS_BUSY Set : SPIS busy
SSD7317 | Rev10 | P13 | Apr2019 Solomon Systech
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3.3.5. CPU Unstall

1. After IC receiving this command, IRQ pin will be automatically cleared.

™™C AP

0x02

<+ (CMD) 000 0x00 000 0x00 |-----
0x06

= CMD) 0x00 0x83 0x00 000 |-----
0x06

<+ (CMD) 000 0x80 003 OO~ — — — =
0x06

<+ | (€MD) 000 0x80 0x00 0x00 |-----

—————————————————— { Touch Interrupt Clear R

TMC AP
0x06
] 0x00 0x00 0x43 0x00 |-----
7 0x00 T S ———
INT Clear |
Solomon Systech Apr2019 | P10M3 | Rev10 |SSD7317
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4. Touch Event Reading
4.1. Event Flow

T™C AP
wai INT
]
Touch lntormpt—]—b
| Read S&L |
| oAy
N
Qﬂbﬂ
Read Point Info | Yes
—  (0x0AFY)
Clear Interrupt
SSD7317 [Rev1.0 [P1113 | Apr 2019 Solomon Systech
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4.2. Command Flow

Read SPI ST
0x03 SPL ST SPI ST
- - 0x00 oD | | "0 TS |--—-—-
L_LGMD! Low I:!i_|

Read Status & Length

0x06

P -| oD 0x00 0x00 0xFO O0A |-—---
%07 0%00 SnL

(& --- '| (CMD) @xp0 o (Null) Cbyte) T
Gesture Info

%086

pesuenf S 0x00 0x00 OxF1 OOA |- - -
0x07 0x00 Info

i | cMD) o i (NulD (6byte)

INT Clear |
Solomon Systech Apr2019 | P12M3 | Rev10 |SSD7317
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Solomon Systech reserves the right to make changes without notice to any products herein. Solomon Systech makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Solomon Systech assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any, and all, liability, including without limitation
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http://www.solomon systech.com

SSD7317 | Rev1.0 [P 13/13 | Apr2019 Solomon Systech

Downloaded from www.crystalfontz.com/controllers



SOLOMON SYSTECH
SEMICONDUCTOR TECHNICAL DATA

SSD7317

1°C Software Porting User Guide

This document contains information on a new product. Specifications and information herein are subject to change
without notice.

SOLOMON

http://www.solomon-systech.com
SYSTECH

SSD7317 | Rev1.1 | P1/13 | Aug 2019 | Copyright © 2019 Solomon Systech Limited
Downloaded from www.crystalfontz.com/controllers




Revision history of SSD7317 12C Software Porting User Guide

Version Change Items Effective Date
0.1 1% Release 17-Dec-18
1.0 Update guideline to support FW6.x 30-Apr-19
11 Update the table in 2.2 Gesture data 2-Aug-19

Update 3.1 Steps for Reset and Boot
Revise the figures of Section 3.3 FW Download
Add 5 Display off sequence from NM to LPM

Solomon Systech Aug 2019 | P 2/13 | Rev 1.1 |SSD7317

Downloaded from www.crystalfontz.com/controllers




CONTENTS

1. 12C OPERATION FORM AT oo e e e e 4
R R A\ /=TS 4
VY = = O =T =y T N IS 4
R R = = N DY O] = 7. 1 (o] SR 4

2. REGISTER MAP DEFINITION L.ooeiiiii ettt e e ee e 5
2 TN I N WS N o I = N[ = 5
2.2, GESTURE UPLOAD DATA ..ottt ettt ettt ettt e ettt e e s eat et e e s bt e e s bt e e e e e st e e e s sabae e s s bbeeeesbbaeessabeeesabbesessnbesesssbaeeeas 5

3 R Y = A )| 20 =10 1 2 6
R 70 s 1= TR 6
3.2. (O LT T I 4 (] TR 6
R T VAV B 1o Y. N I 7Y o LR 7
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1. I2C Operation Format

1.1. Notes
1. Two 7-bit Slave Address
11 Touch init command 0x35 set to OX0A: SA with 0x53 and SA BIOS with 0x57
1.2 Touch init command 0x35 set to 0xOB: SA with 0x5B and SA BIOS with Ox5F
2. All command, address, data are 16-bit width
3. Byte Order: In most cases, LSB comes first and then MSB comes. **
4. Bit Order: In all cases, most significant bit comes first.
5. Need to Packet Delay 200us

1.2. Write Operation

1.3. Read Operation

Solomon Systech Aug 2019 | P 4/13 | Rev 1.1 |SSD7317
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2. Register Map Definition

2.1. SnL: Status and Length
1. Register Address: 0OXOAFO
2. Length(LSB): Bytes of upload data to read.
3. Status(MSB): Upload data type and IC Status

2.2. Gesture Upload Data
1. Register Address: 0XOAF1
2. 6-byte upload data for recognized gesture

SSD7317 | Rev 1.1 | P 5/13 | Aug 2019 Solomon Systech
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3. Reset and Boot
3.1. Steps

. Display and Touch initial code

@ : Wait 20ms before touch command initialization

@ : Touch HW Reset to Low > 10us

® : HW reset to BIOS Reset Interrupt expected > 10us

1st Interrupt : BIOS Reset Interrupt

5.1 IC Initialize

5.2  Download FW

5.3 CPU Unstall : enter CPU mode after IC Initialize

6. After CPU Unstall, @ : wait > 5ms and send display command 0xF4, 0x90 for initialization
complete.

7. 2nd Interrupt : Touch initialize Interrupt

7.1 Issue Clear Interrupt command

uhwhRE

3.2. IC Initialization
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3.3. FW Download
3.3.1. SSD7317 has 16K ram size which is divided into 3 blocks. PM is 12K bytes,
DM is 2K bytes and PM is 2K bytes.

3.3.2. FW header file contains 3 code blocks
1. PM_Content
2. TM_Content
3. DM_Content

3.3.3. FW download flow
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3.3.4. CRC Checksum
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3.3.5. CPU Unstall

1. After IC receiving this command, IRQ pin will be automatically cleared.

3.3.6. Clear Interrupt
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4. Touch Event Reading
4.1. Event Flow
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4.2. Command Flow
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5. Display Off Sequence
5.1. Normal Mode (NM) to Low Power Mode (LPM)

Send (D touch off command 0x37, 0x00, 0x01, 0x00 by 12C. DCDCENO will be logic low and Vcc
begins to discharge.

Vcc turns off after T1 (typ=150ms), then send (2) display off command (OXAE) to the IC. SSD7317
enters LPM after T2 (typ=250ms).

Solomon Systech Aug 2019 | P 12/13 | Rev 1.1 |SSD7317
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Solomon Systech reserves the right to make changes without notice to any products herein. Solomon Systech makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Solomon Systech assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any, and all, liability, including without limitation
consequential or incidental damages. “Typical” parameters can and do vary in different applications. All operating parameters, including
“Typical” must be validated for each customer application by the customer’s technical experts. Solomon Systech does not convey any license
under its patent rights nor the rights of others. Solomon Systech products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in
which the failure of the Solomon Systech product could create a situation where personal injury or death may occur. Should Buyer purchase
or use Solomon Systech products for any such unintended or unauthorized application, Buyer shall indemnify and hold Solomon Systech
and its offices, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use,
even if such claim alleges that Solomon Systech was negligent regarding the design or manufacture of the part.

http://www.solomon-systech.com
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APPENDIX SUMMARY

Reference Item

APPENDIX I SSD7317 Bump Die Pad Coordinates

APPENDIX II SSD7317Z Die Pad Floor Plan

APPENDIX III | SSD7317 Command Table and Command Descriptions

APPENDIX IV | SSD7317Z Die Tray Information
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A pendix I: SSD7317 Bump Die Pad Coordinates

Table 1 : SSD7317 Bump Die Pad Coordinates

Pinno. | Pinnam X y Pin no. | Pin nam X y Pin no. | Pin name X y
1 NC -4345 5055 81 VILH 55 -505.5 161 NC 3780 -505.5
2 DRO =-4290 -505.5 B2 BS2 110 -505.5 162 NC 3835 -505.5
3 DR1 -4235 5055 B3 VLL 165 -505.5 163 NC 3890 -505.5
4 NC -4180 5055 84 BS3 220 -505.5 164 NC 3945 -505.5
5 ATPO -4125 5055 85 VLH 275 -505.5 165 NC 4000 -505.5
6 ATP1 -4070 5055 86 VDD 330 -505.5 166 NC 4055 -505.5
7 ATP2 -4015 5055 B7 VDD 385 -505.5 167 NC 4110 -505.5
B ATP3 -3060 5055 BB VDD 440 -505.5 168 NC 4165 -505.5
] SHA -3805 5055 8o VS8 485 -505.5 169 DR2 4220 -505.5
10 RXD -3850 5055 a0 VWSS 550 -505.5 170 DR3 4275 -505.5
11 RXxi -3795 5055 a1 VS8 605 -505.5 171 NC 4330 -505.5
12 R¥2 -3740 5055 82 V5SS 660 -505.5 172 NC 42345 5018
13 RX3 -3685 5055 893 BGGMND 715 -505.5 173 DR3 4179.5 501.9
14 SHB -3630 5055 84 VEBREF 770 -505.5 174 DR2 4124.5 501.9
15 VeI -3575 5055 85 VLSS 825 -505.5 175 SHC 4069.5 480 4
16 VCI -3520 5055 96 VLSS 880 -505.5 176 RXT3 4040.5 480 4
17 VSS -3465 505.5 a7 VLSS 835 =505.5 177 RXT2 4011.5 480 4
18 V8S -3410 505.5 88 VLSS 880 -505.5 178 SHD 38825 AB0 4
19 NC -3355 5055 89 VSL 1045 -505.5 179 Va3 3808.5 480 .4
20 VCC -3300 -505.5 100 VSL 1100 -505.5 180 SHE a7ra.s 480 .4
il VCC -3245 5055 101 VWSS 1155 -505.5 181 SHF 3750.5 ABD 4
22 VCC -3180 5055 102 NC 1210 -505.5 182 SEGG3 3721.5 480 .4
23 VCC -3135 5055 103 NC 1265 -505.5 183 SEGH2 3692.5 480 4
24 VCC -3080 5055 104 IREF 1320 -505.5 184 SEGE1 aBB3.5 480 4
25 WV COMH -3025 505 5 105 VCOMH 1375 -505.5 185 SEGG0 3634.5 480 .4
26 VCOMH -2870 5055 106 VCOMH 1430 -505.5 186 SEG59 3605.5 480 4
27 VCOMH -2915 5055 107 VCOMH 1485 -505.5 187 SEGS8 3576.5 480 4
28 WV COMH -2860 505 5 108 VCOMH 1540 -505.5 188 SEGST 3547.5 480 .4
29 VSL -2805 S05.5 109 VCC 1595 -505.5 189 SEGSE 35185 4804
30 VSL -2750 5055 110 VCC 1680 -505.5 180 SEGS5 3489 5 480 4
M VLSS -2685 5055 111 VEC 1705 -505.5 191 SEGS4 3460.5 480 4
32 VLSS -2640 5055 112 VCC 1760 -505.5 182 SEGSH3 3431.5 480 4
33 VLSS -2585 -505.5 113 VCC 1815 -505.5 183 SEGS2 3402.5 480 4
34 VLSS -2530 -505.5 114 NC 1870 -505.5 184 SEGS1 337as ABD 4
35 VLSS 2475 -505.5 115 VSS 1825 -505.5 185 SEGS0 3344.5 480 .4
36 DCDCENO =2420 -505.5 116 TRO 14855 -505.5 196 SEG48 33155 480 4
a7 DCDCENI -2365 -505.5 117 TR1 1085 -505.5 197 SEG48 3286.5 480 4
38 VDD -2310 5055 118 TR2 2015 -505.5 188 SEGAT 3257.5 480 4
39 VDD -2255 5055 119 VS8 2045 -505.5 198 SEG46 32285 AB0 4
40 EXTaz2 -2200 5055 120 TR3 2075 -505.5 200 SEGAS 3199.5 ABD 4
41 WVILL -2145 505 5 121 TR4 2105 -505.5 201 SEGA4 3170.5 480 .4
42 TO -2090 5055 122 TRS 2135 -505.5 202 SEG43 3141.5 480 4
43 VIH -2038 5055 123 VS8 2165 -505.5 203 SEG42 31125 480 .4
44 T -1880 505.5 124 TRE& 2185 -505.5 204 SEG41 3083.5 480 .4
45 VES -1825 5055 125 TRT 2225 -505.5 205 SEG40 3054.5 4804
46 V&S =1870 5055 126 TRS 2255 -505.5 206 SEG39 3025.5 480 4
47 FR -1815 505.5 127 VS5 2285 -505.5 207 SEG38 2006.5 AB0 4
48 WILL -1760 5055 1268 TRS 2315 -505.5 208 SEG3T7 2967.5 480 4
49 DCS# -1705 -505.5 129 TR10 2345 -505.5 209 SEG36 28938.5 480 .4
50 TCS# -1650 5055 130 TR11 2375 -505.5 210 SEG3S 2809.5 ABD 4
51 RES# -15485 -505.5 131 VS 2405 -505.5 211 SEG34 2880.5 480 .4
52 TRES# -1540 5055 132 TRi2 2435 -505.5 212 SEG33 2851.5 480 .4
53 DiC# -1485 5055 133 TR13 2465 -505.5 213 SEG32 28225 480 4
54 WVLL -1430 505 5 134 TR14 2485 -505.5 214 SEG3 2793.5 480 .4
55 RW#WR#) -1375 5055 135 VS8 2525 -505.5 215 SEG30 2764.5 480 4
56 E (RDit) -1320 5055 136 TR15 2555 -505.5 216 SEG29 27355 480 4
57 TEST -1265 5055 137 TRIiE 2585 -505.5 217 SEG28 2706.5 480 4
58 IRQ -1210 5055 138 TRIT 2615 -505.5 218 SEG2T 2677.5 480 4
58 VDD =-1155 -505.5 139 V55 2645 -505.5 218 SEG2 2648.5 480 4
[1] VDD -1100 -505.5 140 TRi8 2675 -505.5 220 SEG2S 2819.5 AB0 4
51 TDO -1045 -505.5 141 TR19 2705 -505.5 221 SEG24 2590.5 480 .4
2 TD1 =880 505.5 142 VS5 2735 =505.5 222 SEG23 2561.5 480 4
63 TD2 -835 5055 143 NC 2790 -505.5 223 SEG22 2532.5 480 4
654 D -880 5055 144 NC 2845 -505.5 224 SEG21 2503.5 480 4
65 D1 -825 -505.5 145 NC 2800 -505.5 225 SEG20 2474.5 480 4
(=] D2 -770 5055 146 NC 2055 -505.5 226 SEG19 2445 5 ABD 4
67 D3 -715 505 5 147 NC 3010 -505.5 227 SEGI8 2416.5 480 .4
68 VL -660 5055 148 NG 3065 -505.5 228 SEGIT 2387.5 AB0 4
[=] D4 -605 5055 149 NC 3120 -505.5 229 SEGIB 23585 ABD 4
70 D5 -550 5055 150 NC 3175 -505.5 230 SEGIS 23295 4804
71 D& -485 5055 151 MNC 3230 -505.5 231 SEG14 2300.5 4804
72 D7 -440 5055 152 NC 3285 -505.5 232 SEG13 2771.5 480 .4
73 CL -385 5055 153 NC 3340 -505.5 233 SEG12 22425 AB0 4
74 WL -330 5055 154 NC 3395 -505.5 234 SEG11 22135 480 4
75 CLS =275 505.5 155 NC 3450 =505.5 235 SEGI0 2184.5 480 4
78 VIH -220 505.5 156 NC 3505 -505.5 236 SEGH 21555 AB0 4
77 VIH -165 -505.5 157 NC 3560 -505.5 237 SEGS 2126.5 480 .4
78 BSO -110 -505.5 158 NC 3615 -505.5 238 SEGT 2097.5 480 4
78 VIL 55 5055 159 NC 3870 -505.5 239 SEGS 2068.5 ABD 4
80 BS1 1] 5055 160 NC 37as -505.5 240 SEGS 2039.5 480 4
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Pin no. | Pin name X ¥ Pin no. | Pin name x ¥ Pin no. | Pin name x ¥
241 SEG4 2010.5 480.4 321 COME2 -752.5 4845 401 SEG111 -3257.5 480.4
242 SEG3 19815 480.4 322 COM70 -787.5 4845 402 SEG112 -3286.5 480.4
243 SEG2 1952.5 A80.4 323 COM71 -822.5 484 5 403 SEG113 -3315.5 480.4
244 SEG1 1923.5 480.4 324 COM72 -B857.5 484 5 404 SEG114 -3344.5 480.4
245 SEGO 1894 .5 480.4 325 COM73 -802.5 4845 405 SEG118 -3373.5 480.4
246 SHG 1865.5 480.4 326 COM74 -927.5 484 5 406 SEG116 -3402.5 4B0.4
247 SHH 1836.5 480.4 327 COM7S -962.5 4845 407 SEG117 -3431.5 480.4
248 Va3 1807.5 480.4 328 COM?e -897.5 484 5 408 SEG118 -3460.5 480.4
248 Vag 1767.5 484.5 329 COM7TT -1032.5 484 5 408 SEG119 -3489.5 480.4
250 Vg 1732.5 484.5 330 COM78 -1067.5 484 5 410 SEG120 -3518.5 480.4
251 \Vag 1697.5 484.5 3 COM79 -1102.5 4845 411 SEG121 -3547.5 480.4
252 COMO 1662.5 484.5 33z COMBO0 -1137.5 484 5 412 SEG122 -3576.5 480.4
253 COM1 1627.5 484.5 333 COM8B1 -1172.5 484 5 413 SEG123 -3605.5 480.4
254 COomM2 1592.5 484.5 334 COMB2 -1207.5 4845 414 SEG124 -3634.5 480.4
255 COM3 1557.5 484.5 335 COMB3 -1242.5 484 5 415 SEG125 -3663.5 AB0.4
256 COM4 1522.5 484.5 336 COMB4 -1277.5 484 5 416 SEG126 -3692.5 480.4
257 COMS 1487 .5 484.5 337 COMBE5 -1312.5 4845 417 SEG127 -3721.5 480.4
258 COME 1452 .5 4845 338 COMB6 -1347.5 484 5 418 SHK -3750.5 480.4
259 COMT 1417.5 484.5 339 COME? -1382.5 484 .5 419 SHL -3779.5 480.4
260 coms 1382.5 484.5 340 COMB8 -1417.8 484 5 420 Va3 -3808.5 480.4
261 comMms 13475 484.5 341 COoMs8g -1452.5 4845 421 SHM -3882.5 480.4
262 COM10 1312.5 484.5 342 COM30 -1487.6 4845 422 RXT1 -4011.56 480.4
263 COmM11 1277.5 484.5 343 COMS1 -1522.5 484 5 423 RXTO -4040.5 480.4
264 COM12 1242 5 484.5 344 comMa2 -1557.5 484 5 424 SHN -4068.5 480.4
265 COM13 1207 .5 484.5 345 COmMa3 -1582.5 484 5 425 DR1 -4124.5 501.9
266 COM14 1172.5 484.5 36 COMS4 -1627.5 484 5 426 DRO -4178.5 501.9
267 COM15 11375 484.5 347 COMES -1662.5 484 5 427 NC 4234 5 501.9
268 COM18 1102.5 484.5 348 V38 -1697.5 484 5
269 COM1T 1067.5 484.5 349 Vs -1732.5 484 5
270 COM18 10325 484.5 350 Vg -1767.5 484 5
271 COM19 997.5 484.5 351 Va3 -1807.5 4804
272 COM20 962.5 484.5 352 SHI -1836.5 4804
273 COM21 8927.5 484.5 353 SHJ -1865.5 4804
274 COM22 B92.5 484.5 354 SEG64 -1894.5 480 4
275 COM23 B857.5 484.5 355 SEGES -1923.5 4804
276 COM24 822.5 484.5 356 SEGE6 -1952.5 4804
277 COM25 787.5 484 5 357 SEGET -1981.5 4804
278 COM26 752.5 484.5 358 SEGE8 -2010.5 4804
279 COM27 717.5 484.5 359 SEGE9 -2039.5 4804
280 COM28 682.5 484.5 360 SEGTO -2068.5 4804
281 COM29 B47.5 484.5 361 SEGT1 -2087.5 480 4
282 COM30 612.5 484.5 362 SEGT2 -2126.5 4804
283 COM31 5771.5 484.5 363 SEGT3 -2155.5 4804
284 COM32 542.5 484.5 364 SEGT4 -2184.5 480 4
285 COM33 507.5 484.5 365 SEGTS =2213.5 4804
286 COM34 472.5 484.5 366 SEGTE -2242.5 4804
287 COM35 437.5 484.5 367 SEGTT -2771.5 4804
288 COM36 402.5 484.5 368 SEGTS -2300.5 4804
289 COM37 367.5 484.5 369 SEGTY -2329.5 4804
200 COM38 332.5 484.5 370 SEGB0 -2358.5 4804
291 COM39 2097.5 484.5 371 SEGE1 -2387.5 480 4
292 COM40 262.5 484.5 372 SEGE2 -2416.5 4804
283 COM41 227.5 484.5 373 SEG8E3 -2445. 5 4804
294 COM42 192.5 484.5 374 SEGE4 -2474.6 4804
295 COM43 157.5 484.5 375 SEGES -2503.5 4804
296 COM44 122.5 484.5 376 SEGBE -2532.5 4804
297 COM45 B7.5 484.5 T SEGE? -2561.5 4804
298 COM46 52.5 484.5 378 SEGBS -2530.5 4804
299 COMAT 17.5 484.5 379 SEGBY -2619.5 4804
300 COM48 -17.5 484.5 380 SEGO0 -2648.5 4804
301 COM49 =52.5 484.5 381 SEGA1 -2677.5 4804
302 COMS0 -87.5 484.5 382 SEGAS2 -2706.5 4804
303 COMS1 122 5 484 5 383 SEGB3 -2735.5 4804
304 COM52 ~157.8 484.5 384 SEG34 -2764.5 4804
305 COM53 -192.5 484.5 385 SEGOS -2793.5 4804
308 COMS54 2275 484.5 386 SEGOS -2822 5 4804
307 COMSS -262.5 484.5 387 SEGS7 -2851.5 4804
308 COMS6 -287.5 484.5 388 SEGS8 -2880.5 4804
308 COMS5? -332.5 484.5 389 SEGS9 -2808.5 4804
310 COMS8 -367.5 484.5 300 SEG100 -2038.5 4804
311 COMS59 -402.5 484.5 391 SEG101 -2067.5 4804
312 COMB0 437.5 484.5 392 SEG102 -2096.5 4804
313 COME1 4725 484.5 303 SEG103 -3025.5 4804
314 COMB2 -507.5 484.5 394 SEG104 -3054.5 4804
315 COMB3 542.5 484.5 395 SEG105 -3083.5 4804
316 COME4 577.5 4845 306 SEG106 -3112.5 4804
317 COMES £12.5 484.5 397 SEG107 -3141.5 4804
318 COME8 £47.5 484.5 398 SEG108 -3170.5 4804
319 COME7 £82.5 484.5 399 SEG109 -3188.5 4804
320 COMES -717.5 484.5 400 SEG110 -3228.6 4804
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Appendix II: SSD7317Z Die Pad oor Plan

Pinl —»
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Figure 1-1: — SSD7317Z Die drawing

Die size 9.33 mm +/- 0.05mm x 1.13 mm+/- 0.05mm
Die thickness 250 +/- 15um

Min I/O pad pitch 30um

Min SEG pad pitch 2%um

Min COM pad pitch 35um

Bump height Nominal 9 um
Bump size

Pad# X[um] Y[um]

1-114, 143-174,425-427 35 67

115-142 15 67

175-248, 351424 14 110

249-350 20 80

Alignment mark | Position Size

+ shape (-3913.5, 462.4) 75um x 75um
T shape (3913.5, 462 .4) 75um x 75um
SSL Logo (4470.4, 146.5) -

(For details dimension please see Figure 1-2)

A
Y
<
SSD7317Z b
Pad 1,2,3,...->171
Gold Bumps face up
Figure 1-2: SSD7317Z alignment mark dimension
15,25 ; 5, 75
i i F 3 Wi
v R
L LE
a
L A 4 gl
e rlgrier
25 2§ 2§ 25
Center:  (-3913.5, 462.4) Center:  (3913.5, 462.4)
Size: T5x75 pmz Size: T5x 75 pml
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Appendix III: SSD7317 Command Table and Command Descriptions

1) COMMAND TABLE

Table 0-2: SSD7317 Command Table
(D/C#=0, R/'W#(WR#) = 0, E(RD#=1) unless specific setting is stated)

Fundamental Command Table

ID/C#Hex D7 D6 DS D4 D3 D2 D1 DO | Command Description
0 |00~0F 00|00 |Xs|Xo| X | Xo |Set Lower Set the lower nibble of the column start address register
Column Start [for Page Addressing Mode using X[3:0] as data bits.
IAddress for  [The initial display line register is reset to 0000b after
Page RESET.
IAddressing
Mode Note
(D This command is only for page addressing mode
0 [10~17 010]0 1 0 | Xo | Xi | Xo [Set Higher Set the higher nibble of the column start address
Column Start [register for Page Addressing Mode using X[2:0] as data
IAddress for  |bits. The initial display line register is reset to 0000b
Page after RESET.
IAddressing
Mode Note
(U This command is only for page addressing mode
0 20 ojo| 10O 0 | 0 | O [SetMemory
0 JA[3] * ol ok |k o L A3 | | Ay | Ap |Addressing A[3] | A[1:0] | Addressing Modes
IA[1:0] Mode 0b 01b COM-Page H-Mode
Ob 10b Page Addressing Mode (RESET)
| 1b 01b SEG-Page H-Mode
Note
(D Setting other than the above table is invalid.
0 21 OO0 1] 0]O0 010 1 |Set Line Setup line start and end address
0 |A[6:0] 0 |As| As| As | As | Ay | A | Ao |Address
0 [B[6:0] | 0 |Bs|Bs|Bs|Bs|By|B; | By [n COM-Page H-mode,
IA[6:0] : Set Row start address,
range : 0-127d, (RESET=0d)
IB[6:0]: Set Row end address,
range : 0-127d, (RESET =127d)
In SEG-Page H-mode,
IA[6:0] : Set Column start address,
range : 0-95d, (RESET=0d)
B[6:0]: Set Column end address,
range : 0-95d, (RESET=95d)
Note
(D This command is only for COM-Page H-mode and
SEG-Page H-mode.
(2) Column defines the graphic display data RAM
column (along COM direction) while Row defines the
Graphic display data RAM row (along SEG direction).
SSD7317 | R 11| 524 | Apr2019 Solomon Systec
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Fundamental Command Table

ID/C#

Hex

D7

D6

DS

D4

D3

D2

D1

DO

Command

IDescription

0
0
0

22
A[3:0]
B[3:0]

0

*
*

0

*
*

1

*
*

0

*

B3

As
B>

Ay
B

Ao
Bo

Set Page
IAddress

Setup page start and end address

In COM-Page H-mode,

IA[6:0] : Set COM-Page start Address,
range 0-11d, (RESET = 0d)
B[6:0]: Set COM-Page end address,
range : 0-11d, (RESET = 11d)

In SEG-Page H-mode,

IA[6:0] : Set SEG-Page start Address,
range 0-15d, (RESET = 0d)
B[6:0]: Set SEG-Page end address,
range : 0-15d, (RESET = 15d)

Note

(D This command is only for COM-Page H-mode and
SEG-Page H-mode.

(@ The Page in SEG-Page is a transpose of the Page in
COM-Page mode. Page in COM-Page mode defines a
group of 8-bit COM data on the same SEG line, while
Page in SEG-Page mode defines a group of 8-bit SEG
data in the same COM line.

40~7F

X4

X3

X2

Xo

Set Display
Start Line

Set display RAM display start line register from 0-63
using X5X4X3X2X1X0.

Display start line register is reset to 000000b during
RESET.

Note
(D For display start line register up to 95, please refer to
command A2h.

81
A[7:0]

Ag

As

A

Ao

Set Contrast
Control

IDouble byte command to select one of the contrast
steps. Contrast increases as the value increases.
(RESET = 7Fh)

IA[7:0] valid range: 01h to FFh

IAQ/A1

Set Segment
Re-map

IAOh, X[0]=0b: column address 0 is mapped to SEGO
(RESET)

Alh, X[0]=1b: column address 127 is mapped to SEG0

S

A2
A[6:0]

As

A

Ay

Set Display
Start Line

Set display RAM display start line register from 0-95
by A[6:0] (RESET=00h)

INote
(D In command A2h, A[6:0] from 00h to 3Fh has the
same effect as command 40h-7Fh.

IA4/AS

Xo

Entire Display
ON

IA4h, Xo=0b: Resume to RAM content display
(RESET)
Output follows RAM content

IASh, Xo=1b: Entire display ON
Output ignores RAM content
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|Fundamental Command Table

[D/Ci#Hex Ip7 b6 Ip5 [p4 [p3 p2 p1 [P0 [Command IDescription
0 |AG6/AT lLj{o]J1]01]0O0 1 1 | Xo [Set A6h, X[0]=0b: Normal display (RESET)
[Normal/Inverse 0 in RAM: OFF in display panel
Display 1 in 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 1101|010 0| O [SetMultiplex [Set MUX ratio to N+1 MUX
0 [A[6:0] | * |As|As| As | As | A2 | A1 | Ay [Ratio
IN=A[6:0] : from 16MUX to 96MUX.
RESET= 101 1111b (i.e. 95d, 96MUX)
A[6:0] from O to 14 are invalid entry.
0 |AD L (o] 1|0 1 1 0 1 |[Extemal or Select external or internal Irgr :
0 A[4] 0100 |[As] O] O 0| O fnternallrer [A[4] = ‘0" Select external Irer (RESET)
Selection A[4] = ‘1’ Enable internal Irgr during display ON
Note
D Refer to section 6.8 in SSD7317 datasheet for
details.
0 |AE/AF L o] 1|0 1 1 1 | Xo et Display  AEh, X[0]=0b: Display OFF (sleep mode) (RESET)
(ON/OFF
AFh X[0]=1b: Display ON in normal mode
0 Bo~BB | L [0 ] 1 1 | X5 | X2 Xi | Xo SetPage Start Set GDDRAM Page Start Address (PAGEO~PAGEL1)
Address for  [for Page Addressing Mode using X[3:0].
Page
Addressing Note
Mode D This command is only for page addressing mode
0 1ICO/C8 1 1100 [Xs] 0] 0| 0 SetCOM ICOh, X[3]=0b: normal mode (RESET) Scan from
Output Scan COMO to COMIN —1]
Direction
C8h, X[3]=1b: remapped mode. Scan from COM[N-1]
to COM0O
Where N is the Multiplex ratio.
0 D3 1 110 1 0] o0 1 1 [Set Display Set line shift by COM from 0d~95d
0 |A[6:0] * | As| As | As | As | Az | A1 | Ay [Offset The value is reset to 00h after RESET.
0 D5 1 110 1 0 1 0 | t Display A[3:0]: Define divide ratio (D) of display clock
0 [A[7:0] | A7 [As]| As | As | As | Au | Ay | Ao | lock Divide (DCLK) (ie. 1,2,3, ..., 16)
atio/Oscillator] (RESET is 0000b, i.e. divide ratio = 1)
requency
A[7:4] : Set the Oscillator Frequency, Fose. Oscillator
Frequency increases with the value of A[7:4]
and vice versa.
(RESET is 1011b)
Range: 0000b~1111b.
SSD7317 | R 11| 724 | Apr2ote Solomon Systec

Downloaded from www.crystalfontz.com/controllers




Fundamental Command Table

ID/C#

Hex

D7

D6

DS

D4

D3

D2

D1

DO

Command

IDescription

0
0

D9
A[7:0]

1
Ay

1
As

0
As

1
A4

As

Ay

Ao

Set Pre-charge
Period

IA[3:0] : Phase 1 period of up to 30 DCLK (ie. 2, 4,
6, ...,30)
Clock 0 is invalid entry
(RESET=2h)
IA[7:4] : Phase 2 period of up to 30 DCLK (ie. 2, 4,
6, ...,30)
Clock 0 is invalid entry
(RESET=2h)

DA
A[5:4]

As

Set SEG Pins
Hardware
Configuration

IA[4]=0b, Sequential SEG pin configuration
IA[4]=1b (RESET), Alternative (odd/even) SEG pin
configuration

IA[5]=0b (RESET), Disable SEG Left/Right remap
IA[5]=1b, Enable SEG Left/Right remap

S

DB
A[5:3]

—_—

As

Az

—_—

O -

Set Vcomu
select Level

Set COM select voltage level.
A[5:3]

Hex
code
20h
30h
38h

V comnu deselect level

100b
110b
| 111b

~0.67 x Vcc
~0.78 x Vce (RESET)
~ 084 X Vcc

E3

INOP

Command for no operation

Set Command
Lock

IA[2]: MCU protection status.

IA[2] = Ob, Unlock OLED driver IC MCU interface
from entering command (RESET)

IA[2] = 1b, Lock OLED driver IC MCU interface from
entering command

Note

(D The locked OLED driver IC MCU interface
prohibits all commands and memory access except the
IFDh command

Note
(1) “*” stands for “Don’t care”.
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Table 0-3 : Read Command Table

Bit Pattern

Command

Description

D7D6DsD4DsD>D1Dog Status Register Read

D[7]: Reserved
D[6]: “I1” for display OFF / “0” for display ON
D[5]: Reserved
D[4] . Reserved
D[3] . Reserved
D[2]. Reserved
D[1] . Reserved

ID[0] . Reserved

Note

() Patterns other than those given in the Command Table are prohibited to enter the chip as a command; as unexpected

results can occur.

Data Read / Write

To read data from the GDDRAM, select HIGH for both the R/W# (WR#) pin and the D/C# pin for 6800-
series parallel mode and select LOW for the E (RD#) pin and HIGH for the D/C# pin for 8080-series parallel
mode. No data read is provided in serial mode operation.
In normal data read mode the GDDRAM column address pointer will be increased automatically by one after

each data read.

Also, a dummy read is required before the first data read.
To write data to the GDDRAM, select LOW for the R/W# (WR#) pin and HIGH for the D/C# pin for both
6800-series parallel mode and 8080-series parallel mode. The serial interface mode is always in write mode.
The GDDRAM column address pointer will be increased automatically by one after each data write.

Table 0-4 : Address increment table (Automatic)

D/C# | R/'W# (WR#) | Comment Address Increment
0 0 Write Command No
0 1 Read Status No
1 0 Write Data Yes
[ 1 1 Read Data Yes

SSD7317
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2) COMMAND DESCRIPTIONS

a. Fundamental Command

i. Set Lower Column Start Address for Page Addressing Mode (00h~0Fh)

This command specifies the lower nibble of the 8-bit column start address for the display data RAM under
Page Addressing Mode. The column address will be incremented by each data access. Please refer to Table
0-2 and Section iii for details.

ii. Set Higher Column Start Address for Page Addressing Mode (10h~17h)

This command specifies the higher nibble of the 8-bit column start address for the display data RAM under

Page Addressing Mode. The column address will be incremented by each data access. Please refer to Table
0-2 and Section iii for details.

iii. Set Memory Addressing Mode (20h)

There are different memory addressing modes in SSD73 17: page addressing mode, COM-Page H-mode and
SEG-Page H-mode. User can sets the way of memory addressing by command 20h.

Page addressing mi A[3:01=0010

In page addressing mode, after the display RAM is read / written, the column address pointer is increased
automatically by 1 and page address pointer is not changed. Users have to set the new page and column
addresses in order to access the next page RAM content. The sequence of movement of the PAGE and
column address point for page addressing mode is shown in Figure 0-3.

Figure 0-3 : Address Pointer Movement of Page addressing mode
COLO COL 1 COL 126 |COL 127

PAGEO
PAGELl

Yivy

PAGE10
PAGEI11

Yivly

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

e Set the page start address of the target display location by command B0h to BBh.
e Set the lower start column address of pointer by command 00h~0Fh.
e Set the higher start column address of pointer by command 10h~17h.

For example, if the page start address is set to B2h, lower column address is 03h and higher column address is
10h, then that means the starting column is SEG3 of PAGE2. The RAM access pointer is located as shown in
Figure 0-5. The input data byte will be written into RAM position of column 3.

Figure 0-4 : Example of GDDRAM access pointer setting in Page Addressing Mode (No row and column-

. remapping)
SEGO0  SEGS3 (Starting column) SEG127
_ - RAM access pointer
| LSB DO Each box represents one coMis
i COM17
bit of image data 2
PAGEZ [ L L
(Starting page) |
MSB D7 com23
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M-Page and SEG-Pa

SEG-Page provides a flexibility to transpose the RAM write orientation from COM-Page. Page in COM-Page
mode defines a group of 8-bit COM data on the same SEG line, while Page in SEG-Page mode defines a
group of 8-bit SEG data in the same COM line. The term “COL” means the graphic display data RAM
column (along COM direction) while “ROW” means the graphic display data RAM row (along SEG
direction). Figure 0-5 and Figure 0-6 show the RAM orientation of a Page in COM-Page mode and SEG-Page
mode respectively.

Figure 0-5 : GDDRAM access pointer setting and orientation (No row and column-remapping) in
COM-Page Mode

PAGE(

(Starting page) PAGE11
RAM access ~ SEG1
pointer SEG2
ROW3 . SEG3
SEG4
SEG5
SEG6
ROW7 SEG7
g
2 8
o =
2 s
Each box
represents one bit
of image data
SEG120
SEG121
SEG122
SEG123
SEG124
SEG125
SEG126
ROWI127 SEG127
TIEEEE 22558828
EEEEEEE: 23222233
cLlbouvoLboLoLvowe 00000 CT 0
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Figure 0-6 : GDDRAM access pointer setting and orientation (No row and column-remapping) in

SEG-Page Mode

en
=53 i
o QL 0O QL QL
LSB D0 [ SEGO
. | SEG1
Z % | SEG2
52 | SEG3
§'§ | SEG4
g [ SEGS5
= | SEG6
MSB D7 | SEG7
SEGS
SEGY
- SEG10
g SEG11
g SEG12
SEG13
SEG14
:\; SEG15
Each box
represents
one bit of
image data
SEG120
SEG121
1‘4 SEG122
) SEG123
§ SEG124
SEG125
SEG126
SEG127
s s g 538
223 :::
© Lo O O O
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M-Page H-m A[3:0]1=0001
In COM-Page H-mode, after the display RAM is read / written, the page (COM-Page) address pointer is
increased automatically by 1. If the page address pointer reaches the page end address, the page address
pointer is reset to page start address and row (line) address pointer is increased by 1. The sequence of
movement of the page and row address point for COM-Page H-mode is shown in Figure 0-7. When both row
and page address pointers reach the end address, the pointers are reset to row start address and page start
address (Dotted line in Figure 0-7.)

Figure 0-7 : Address Pointer Movement of COM-Page H-mode

PAGE(O | PAGEI ..... | PAGEIO [PAGELl
ROWO — —
ROWI et
: 4——_#:_ — =z
ROW126 |t I—
ROW127 [t — Z
e e -

SEG-Page H-mode (A[3:0]=1001b)

In SEG-Page H-mode, the column (line) address pointer increased automatically by 1 every time the display
RAM is written. The column address pointer reset to column start address and page (SEG-Page) address
pointer is increased by 1 if the column address pointer reaches column end address. The column address and
page address pointers are reset to column start address and page start address if both column and page address
pointers reach the end address. The sequence of movement of the page and column address pointer for SEG-
Page H-mode is shown in Figure 0-8.

Figure 0-8 : Address Pointer Movement of SEG-Page H-mode

COL0 | COLI COL9%4 | COL95

PAGE0 | —w - >

PAGE] |t — i

; < e —b

PAGE10 <—=1">T. —_—

PAGE1l |t ~ .
Ny -

In normal display data RAM read or write in COM-Page or SEG-Page mode, the following steps are required
to define the RAM access pointer location:

e Set the line start and end address of the target display location by command 21h.

e Set the page start and end address of the target display location by command 22h.
Example is shown in Figure 0-9.

iv. Set Line Address (21h)

This triple byte command specifies line start address and end address of the display data RAM. This
command also sets the row address pointer to row start address in COM-Page mode and sets the column
address pointer to column start address in SEG-Page mode. This pointer is used to define the current
read/write line address in graphic display data RAM. If COM-Page H mode or SEG-Page H-mode is enabled
by command 20h, after finishing read/write one line data (one row in COM-Page H-mode or one column in
SEG-Page H-mode), it is incremented automatically to the next line address. Whenever the line address
pointer finishes accessing the end line address, it is reset back to start line address and the page address is
incremented to the next page.

SSD7317 | R 11| 1324 Apr2019 Solomon Systec
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v. SetPage Address (22h)

This triple byte command specifies page start address and end address of the display data RAM. This
command also sets the page address pointer to page start address. This pointer is used to define the current
read/write page address in graphic display data RAM. If COM-Page H-mode or SEG-Page H-mode is enabled
by command 20h, after finishing read/write one page data, it is incremented automatically to the next page
address. Whenever the page address pointer finishes accessing the end page address, it is reset back to start
page address.

The figure below shows the way of line (row or column) and page address pointer movement in COM-Page
H-mode through the example: page start address is set to 1 and page end address is set to 9, row start address
is set to 2 and row end address is set to 97, COM-Page H-mode is enabled by command 20h. In this case, the
graphic display data RAM row accessible range is from page 1 to page 9 and from row 2 to row 97 only. In
addition, the page address pointer is set to 1 and row address pointer is set to 2. After finishing read/write one
pixel of data, the page address is increased automatically by 1 to access the next RAM location for next
read/write operation (solid line in Figure 0-9). Whenever the page address pointer finishes accessing the end
page 9, it is reset back to page 1 and row address is automatically increased by 1 (solid line in Figure 0-9).
While the end page 9 and end row 97 RAM location is accessed, the page address is reset back to 1 and the
row address is reset back to 2 (dotted line in Figure 0-9).

Figure 0-9: Example of Address Pointer Movement

PAGEO | PAGEI | PAGE2 PAGE9 [PAGE10 PAGEI 1

Row 0

Row 1

Row 2

— g
L |

Row 97 l 2 -

Row98 ‘\ -
Row 126
Row 127

vi. Set Display Start Line (40h~7Fh)

This command sets the Display Start Line register to determine starting address of display RAM, by selecting
a value from 0 to 63. With value equal to 0, RAM row 0 is mapped to COMO0. With value equal to 1, RAM
row 1 is mapped to COMO and so on. Refer to Table 0-5 for more illustrations. For display start line register
setting up to 95, please refer to command A2h.

vii. Set Contrast Control (81h)

This command sets the Contrast Setting of the display, with a valid range from 01h to FFh. The segment
output current increases as the contrast step value increase.

viii. Set Segment Re-map (AOh/A1h)

This command changes the mapping between the display data column address and the segment driver. It
allows flexibility in OLED module design. Please refer to Table 0-2.

This command only affects subsequent data input. Data already stored in GDDRAM will have no changes.
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ix. Set Display Start Line (A2h)

This double byte command sets the Display Start Line register to determine starting address of display RAM,
by selecting a value from 0 to 95. With value equal to 0, RAM row 0 is mapped to COMO. With value equal
to 1, RAM row 1 is mapped to COMO and so on. Refer to Table 0-5 for more illustrations. The value setting
from 0 to 63 has the same effect as single byte command 40h-7Fh.

x. Entire Display ON (A4h/A5h)

A4h command enable display outputs according to the GDDRAM contents.

If AS5h command is issued, then by using A4h command, the display will resume to the GDDRAM contents.
In other words, A4h command resumes the display from entire display “ON” stage.

AS5h command forces the entire display to be “ON”, regardless of the contents of the display data RAM.

xi. Set Normal/Inverse Display (A6h/A7h)

This command sets the display to be either normal or inverse. In normal display a RAM data of 1 indicates an
“ON” pixel while in inverse display a RAM data of 0 indicates an “ON” pixel.

xii. Set Multiplex Ratio (A8h)

This command switches the default 96 multiplex mode to any multiplex ratio, ranging from 16 to 95. The
output pads COM0~COM95 will be switched to the corresponding COM signal.

xiii. External or internal IREF Selection (ADh)
This double byte command supports External or Internal Irgr Selection.
Default A[4] ="0’, Select external Irgr.
When A[4] ="1°, Select internal Irgr during display ON.

xiv. Set Display ON/OFF (AEh/AFh)

These single byte commands are used to turn the OLED panel display ON or OFF.
When the display is ON, the selected circuits by Set Master Configuration command will be turned ON.
When the display is OFF, those circuits will be turned OFF and the segment and common output are in Vgs
state and high impedance state, respectively. These commands set the display to one of the two states:

e AEh : Display OFF

e AFh : Display ON

Figure 0-10 : Transition between different modes

AFh
‘ ~
AEh

xv. Set Page Start Address for Page Addressing Mode (BOh~BBh)

This command positions the page start address from 0 to 11 in GDDRAM under Page Addressing Mode.
Please refer to Table 0-2 and Section iii for details.
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vi. Set COM Output Scan Direction (COh/C8h)

This command sets the scan direction of the COM output, allowing layout flexibility in the OLED module
design. Additionally, the display will show once this command is issued. For example, if this command is
sent during normal display then the graphic display will be vertically flipped immediately. Please refer to
Table 0-7 for details.

xvii. Set Display Offset (D3h)

This is a double byte command. The second command specifies the mapping of the display start line to one of
COMO~COMBI5 (assuming that COMO is the display start line then the display start line register is equal to 0).

For example, to move the COM16 towards the COMO direction by 16 lines the 7-bit data in the second byte
should be given as 0010000b. To move in the opposite direction by 16 lines the 7-bit data should be given by
96 — 16, so the second byte would be 1010000b. The following two tables (Table 0-5 and Table 0-6) show the
examples of setting the command COh/C8h and D3h.
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Table 0-5: Example of Set Display Offset and Display Start Line without Remap

Hardware
pin name

Output

96

96

96

80

80

80

Set MUX ratio(A8h)

Normal

Normal

Normal

Normal

Normal

Normal

COM Normal / R_mapp d (COh / C8h)

8

0

0

8

0

Display offs t (D3h)

0

8

0

0

8

Display start line (A2h)

COMO

com1

Ccom2

Com3

COom4

COM5

COM6

com7

COom8

COomM9

CcoM10
COoM11
COoM12
COM13
COM14
COM15
COoM16
com17
CcomM18
COM19
COM20
Ccom21
COoM22
COomM23
COoM24
COM25
COM26
com27
COom28
COoM29
COM30
COM31
COM32
COM33
COM34
COM35
COM36
Com37
COM38
COM39
COM40
COM41
COM42
COoMm43
COM44
COM45
COM46
CcOom47
COMm48
COM49
COM50
COM51
COM52
COM53
COM54
COM55
COM56
COM57
COM58
COM59
COM60
COM61
COM62
COM63

Row0
Row1
Row2
Row3
Row4
Row5
Row6
Row7
Row8
Row9
Row10
Row11
Row12
Row13
Row14
Row15
Row16
Row17
Row18
Row19
Row20
Row21
Row22
Row23
Row24
Row25
Row26
Row27
Row28
Row29
Row30
Row31
Row32
Row33
Row34
Row35
Row36
Row37
Row38
Row39
Row40
Row41
Row42
Row43
Row44
Row45
Row46
Row47
Row48
Row49
Row50
Row51
Row52
Row53
Row54
Row55
Row56
Row57
Row58
Row59
Row60
Row61
Row62
Row63

RAMO
RAM1
RAM2
RAM3
RAM4
RAM5
RAM6
RAM7
RAM8
RAM9
RAM10
RAM11
RAM12
RAM13
RAM14
RAM15
RAM16
RAM17
RAM18
RAM19
RAM20
RAM21
RAM22
RAM23
RAM24
RAM25
RAM26
RAM27
RAM28
RAM29
RAM30
RAM31
RAM32
RAM33
RAM34
RAM35
RAM36
RAM37
RAM38
RAM39
RAM40
RAM41
RAM42
RAM43
RAM44
RAM45
RAM46
RAM47
RAM48
RAM49
RAM50
RAM51
RAM52
RAM53
RAM54
RAMS5
RAM56
RAM57
RAM58
RAM59
RAM60
RAM61
RAM62
RAM63

Row8

Row9

Row10
Row11
Row12
Row13
Row14
Row15
Row16
Row17
Row18
Row19
Row20
Row21
Row22
Row23
Row24
Row25
Row26
Row27
Row28
Row29
Row30
Row31
Row32
Row33
Row34
Row35
Row36
Row37
Row38
Row39
Row40
Row41
Row42
Row43
Row44
Row45
Row46
Row47
Row48
Row49
Row50
Row51
Row52
Row53
Row54
Row55
Row56
Row57
Row58
Row59
Row60
Row61
Row62
Row63
Row64
Row65
Row66
Row67
Row68
Row69
Row70
Row71

RAM8
RAM9
RAM10
RAM11
RAM12
RAM13
RAM14
RAM15
RAM16
RAM17
RAM18
RAM19
RAM20
RAM21
RAM22
RAM23
RAM24
RAM25
RAM26
RAM27
RAM28
RAM29
RAM30
RAM31
RAM32
RAM33
RAM34
RAM35
RAM36
RAM37
RAM38
RAM39
RAM40
RAM41
RAM42
RAM43
RAM44
RAM45
RAM46
RAM47
RAM48
RAM49
RAM50
RAM51
RAM52
RAMS53
RAM54
RAMS55
RAMS56
RAM57
RAM58
RAM59
RAM60
RAMG61
RAM62
RAM63
RAM64
RAMG65
RAM66
RAM67
RAM68
RAM69
RAM70
RAM71

Row0

Row1

Row2

Row3

Row4

Row5

Row6

Row7

Row8

Row9

Row10
Row11
Row12
Row13
Row14
Row15
Row16
Row17
Row18
Row19
Row20
Row21
Row22
Row23
Row24
Row25
Row26
Row27
Row28
Row29
Row30
Row31
Row32
Row33
Row34
Row35
Row36
Row37
Row38
Row39
Row40
Row41
Row42
Row43
Row44
Row45
Row46
Row47
Row48
Row49
Row50
Row51
Row52
Row53
Row54
Row55
Row56
Row57
Row58
Row59
Row60
Row61
Row62
Row63

RAM8
RAM9
RAM10
RAM11
RAM12
RAM13
RAM14
RAM15
RAM16
RAM17
RAM18
RAM19
RAM20
RAM21
RAM22
RAM23
RAM24
RAM25
RAM26
RAM27
RAM28
RAM29
RAM30
RAM31
RAM32
RAM33
RAM34
RAM35
RAM36
RAM37
RAM38
RAM39
RAM40
RAM41
RAM42
RAM43
RAM44
RAM45
RAM46
RAM47
RAM48
RAM49
RAM50
RAM51
RAM52
RAMS53
RAM54
RAMS55
RAMS56
RAM57
RAM58
RAM59
RAM60
RAM61
RAM62
RAM63
RAM64
RAMG65
RAM66
RAM67
RAM68
RAM69
RAM70
RAM71

Row0

Row1

Row2

Row3

Row4

Row5

Row6

Row7

Row8

Row9

Row10
Row11
Row12
Row13
Row14
Row15
Row16
Row17
Row18
Row19
Row20
Row21
Row22
Row23
Row24
Row25
Row26
Row27
Row28
Row29
Row30
Row31
Row32
Row33
Row34
Row35
Row36
Row37
Row38
Row39
Row40
Row41
Row42
Row43
Row44
Row45
Row46
Row47
Row48
Row49
Row50
Row51
Row52
Row53
Row54
Row55
Row56
Row57
Row58
Row59
Row60
Row61
Row62
Row63

RAMO

RAM1

RAM2

RAM3

RAM4

RAM5

RAM6

RAM7

RAM8

RAM9

RAM10
RAM11
RAM12
RAM13
RAM14
RAM15
RAM16
RAM17
RAM18
RAM19
RAM20
RAM21
RAM22
RAM23
RAM24
RAM25
RAM26
RAM27
RAM28
RAM29
RAM30
RAM31
RAM32
RAM33
RAM34
RAM35
RAM36
RAM37
RAM38
RAM39
RAM40
RAM41
RAM42
RAM43
RAM44
RAM45
RAM46
RAM47
RAM48
RAM49
RAMS50
RAM51
RAM52
RAMS53
RAM54
RAMS5
RAMS56
RAMS57
RAM58
RAM59
RAM60
RAMG61
RAM62
RAMG63

Row8

Row9

Row10
Row11
Row12
Row13
Row14
Row15
Row16
Row17
Row18
Row19
Row20
Row21
Row22
Row23
Row24
Row25
Row26
Row27
Row28
Row29
Row30
Row31
Row32
Row33
Row34
Row35
Row36
Row37
Row38
Row39
Row40
Row41
Row42
Row43
Row44
Row45
Row46
Row47
Row48
Row49
Row50
Row51
Row52
Row53
Row54
Row55
Row56
Row57
Row58
Row59
Row60
Row61
Row62
Row63
Row64
Row65
Row66
Row67
Row68
Row69
Row70
Row71

RAM8
RAM9
RAM10
RAM11
RAM12
RAM13
RAM14
RAM15
RAM16
RAM17
RAM18
RAM19
RAM20
RAM21
RAM22
RAM23
RAM24
RAM25
RAM26
RAM27
RAM28
RAM29
RAM30
RAM31
RAM32
RAM33
RAM34
RAM35
RAM36
RAM37
RAM38
RAM39
RAM40
RAM41
RAM42
RAM43
RAM44
RAM45
RAM46
RAM47
RAM48
RAM49
RAM50
RAM51
RAM52
RAMS53
RAM54
RAMS5
RAMS56
RAMS57
RAM58
RAM59
RAM60
RAMG61
RAM62
RAM63
RAM64
RAMG65
RAM66
RAM67
RAM68
RAM69
RAM70
RAM71

Row0

Row1

Row2

Row3

Row4

Row5

Row6

Row7

Row8

Row9

Row10
Row11
Row12
Row13
Row14
Row15
Row16
Row17
Row18
Row19
Row20
Row21
Row22
Row23
Row24
Row25
Row26
Row27
Row28
Row29
Row30
Row31
Row32
Row33
Row34
Row35
Row36
Row37
Row38
Row39
Row40
Row41
Row42
Row43
Row44
Row45
Row46
Row47
Row48
Row49
Row50
Row51
Row52
Row53
Row54
Row55
Row56
Row57
Row58
Row59
Row60
Row61
Row62
Row63

RAM8
RAM9
RAM10
RAM11
RAM12
RAM13
RAM14
RAM15
RAM16
RAM17
RAM18
RAM19
RAM20
RAM21
RAM22
RAM23
RAM24
RAM25
RAM26
RAM27
RAM28
RAM29
RAM30
RAM31
RAM32
RAM33
RAM34
RAM35
RAM36
RAM37
RAM38
RAM39
RAM40
RAM41
RAM42
RAM43
RAM44
RAM45
RAM46
RAM47
RAM48
RAM49
RAM50
RAM51
RAM52
RAMS53
RAM54
RAMS5
RAMS56
RAM57
RAM58
RAM59
RAM60
RAMG61
RAM62
RAM63
RAM64
RAMG65
RAM66
RAM67
RAM68
RAM69
RAM70
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 (C0Oh / C8h)
Hardware 0 8 0 0 8 0 Display offset (D3h)
pin name 0 0 8 0 0 8 Display start line (A2h)
COM64 | Rowe4 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 | Rowe6 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 RAM6E9 | Row77 RAM77 | Row69 RAM77 | Row69 RAM69| Row77 RAM77| Row69 RAM77
COM70 | Row70 RAM70 | Row78 RAM78| Row70 RAM78| Row70 RAM70| Row78 RAM78| Row70 RAM78
COM71 | Row71 RAM71 | Row79 RAM79| Row71 RAM79| Row71 RAM71| Row79 RAM79| Row71 RAM79
COM72 | Row72 RAM72 | Row80 RAMS80| Row72 RAMS80| Row72 RAM72 - - Row72 RAMS80
COM73 | Row73 RAM73 | Row81 RAMS81| Row73 RAM81| Row73 RAM73 - - Row73 RAMS81
COM74 | Row74 RAM74 | Row82 RAM82| Row74 RAMS82| Row74 RAM74 - - Row74 RAMS82
COM75 | Row75 RAM75 | Row83 RAMS83| Row75 RAM83| Row75 RAM75 - - Row75 RAMS83
COM76 | Row76 RAM76 | Row84 RAMB84 | Row76 RAMS84 | Row76 RAM76 - - Row76 RAMS84
COM77 | Row77 RAM77 | Row85 RAMS85| Row77 RAMS85| Row77 RAM77 - - Row77 RAMB85
COM78 | Row78 RAM78 | Row86 RAMS86| Row78 RAMS86| Row78 RAM78 - - Row78 RAMBS86
COM79 | Row79 RAM79 | Row87 RAMS87 | Row79 RAMS87 | Row79 RAM79 - - Row79 RAM87
COM80 | Row80 RAMS80 | Row88 RAMS88| Row80 RAMS88 - - - - - -
COM81 | Row81 RAM81 | Row89 RAM89| Row81 RAMS89 - - - - - -
COM82 | Row82 RAMS82 | Row90 RAM90| Row82 RAM90 - - - - - -
COM83 | Row83 RAMS83 | Row91 RAM91| Row83 RAM91 - - - - - -
COM84 | Row84 RAMS84 | Row92 RAM92| Row84 RAM92 - - - - - -
COM85 | Row85 RAMS85 | Row93 RAM93| Row85 RAM93 - - - - - -
COMB86 | Row86 RAMS86 | Row94 RAM94 | Row86 RAM94 - - - - - -
COM87 | Row87 RAM87 | Row95 RAM95| Row87 RAM95 - - - - - -
COM88 | Row88 RAM88 | Row0 RAMO | Row88 RAMO - - Row0  RAMO - -
COM89 | Row89 RAMS89 Row1 RAM1 Row89 RAM1 - - Row1 RAM1 - -
COM90 | Row90 RAM90 | Row2 RAM2 | Row90 RAM2 - - Row2 RAM2 - -
COM91 | Row91 RAM91 Row3 RAM3 | Row91 RAM3 - - Row3 RAM3 - -
COM92 | Row92 RAM92 | Row4 RAM4 | Row92 RAM4 - - Row4  RAM4 - -
COM93 | Row93 RAM93 Row5 RAM5 | Row93 RAM5 - - Row5 RAM5 - -
COM95 | Row94 RAM94 | Rowé RAM6 | Row94 RAM6 - - Row6  RAM6 - -
COM95 | Row95 RAM95 Row7 RAM7 | Row95 RAM7 - - Row7 RAM7 - -
fx‘;'j;flyes @) (b) © ) @) ®
- =
’ SOLOMON
SOLOMON SYSTECH
SYSTECH g—
(a) b) ¢) d)
> 4 = Z
SOLOMON SOLOMON ’
SYSTECH SOLOMON
— — SYSTECH
(© f (RAVD
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Table 0-6: Example of Set Display Offset and Display Start Line with Remap

Oufpas
96 9 [ 80 80 80 80 Set MUX ratio{A8h)
Remap Remap R map Remap Remap Remap R map 'COM Norrral | Remapped (COh / CBh)
Hardware pin{ [ 8 0 0 8 0 8 Display offset (D3h)
name 0 0 8 0 0 8 16 Display start line (A2h)
COMD | Rowd5 RAMYS| Row? RAMY | Row95 RAM? |Rowr9 RAMAO| - - | Rowr9 RAMET| - -
COM1 | Row94 RAMS4| Row6 RAMS | Row94 RAMS |Row78 RAMZB| - - | Row78 RAMSSE| - -
com2 | Row93 RAMI3| Row5 RAMS | Row93 RAMS | Row77 RAMP7| - - | Row77 RAMSS| - -
COM3 | Row92 RAMS2| Rowd RAM4 | Row92 RAMS | Row76 RAMTE| - - | Row76 RAMB4| - -
COM4 | Row91 RAMO1| Row3 RAM3 | Row91 RAM3 |Row7?5 RAMZS| - - | Row75 RAMSZ| - -
COM5 | Row90 RAMSO| Row2 RAMZ2 | Row90 RAMZ |Row74 RAMZ4| - - | Row74 RAME2| - -
COM6 | Row83 RAMBI| Row1 RAM1 | Row89 RAMI |Row73 RAM73| - - | Row73 RAMB1| - -
COM7 | Row88 RAMBA| Row0 RAMO | Row88 RAMD |Row72 RAMP2Z| - - | Row72 RAMSO| - -

COma Row 87 RAMBT | Row 95 RAMBS | Row87 RAMBS | Row71 RAM71 | Row79 RAM79| Row71 RAM7O9| Row79 RAMBS
COM3 Row 86 RAMBE| Row94 RAMB4 | RowB6 RAMM | Row70 RAMD | Fow78 RAM78| Row70 RAM78| Row78 RAMD4
COMiD Row B85 RAMB5| Row93 RAMB3| Fow85 RAMB3 | Row69 RAMED | Fow77 RAM77 | Row 69 RAM77 | Row77 RAMB3
COMI1 Row 84 RAMB4| Row92 RAMD2] RowB4 RAMI2 | Row6B8 RAMEB | Fow76 RAM76 | Row 68 RAM7E | Row76 RAMD2
Ccomnz2 Row 83 RAMB3| Row91 RAMB1] Row83 RAMY1 | Row67 RAMSE7 | Row75 RAM75| Row67 RAM7TS| Row75 RAMB1
COMi3 Row 82 RAMB2| Row 90 RAMBO] FRowB2 RAMBD | Row66 RAMB6 | Fow74 RAM74| Row66 RAM74| Row74 RAMBO
COmi4 Row 81 RAMB1| Row 89 RAMBO] FRow81 RAMBD | Row65S RAMSES | Fow73 RAM73| Row 65 RAM73| Row73 RAMBO
COM15 Row 80 RAMBO | Row 88 RAMBSE | RowB0 RAMBB | Row64 RAMB4 | Fow72 RAMT2 | Row64 RAM7TZ| Row72 RAMBB
COM1B Row79 RAMTO| Row 87 RAMBT | Row79 RAMB7 | Row63 RAMB3 | Row71 RAMT1| Row63 RAM7T1| Row71 RAMBY
comy Row 78 RAMTE | Row 86 RAMBE | Row78 RAMBE | Row62 RAMBZ | Fow70 RAMTO0| Fow62 RAMTO| Row70 RAMEG
COM1B Row 77 RAM77 | Row 85 RAMBS | Row77 RAMBS | Row61 RAME1 | Row69 RAMES | Row 61 RAMES | Row69 RAMBS
COMI9 Row 76 RAMTE | Row 84 RAMB4 | Row76 RAMB4 | Row60 RAMBO | Rowes RAMES | Row 60 RAMES | Row68 RAMB4
Ccoveo Row75 RAMTS | Row 83 RAMB3 | Row75 RAMB3 | RowsS9 RAMSY | Fow67 RAMET | Fow 59 RAMET | Row67 RAME3
Cconet Row74 RAM74] Row 82 RAMBZ | Row74 RAMB2 | Row58 RAMSB | Fow66 RAMEE | Fow 58 RAMEE | Row66 RAMB2
conez2 Row73 RAM73| Row81 RAMB1] Row73 RAMB1 | Row57 RAMS7 | Row65 RAMES | Row 57 RAMES | Row65 RAMB1
comz3 Row72 RAM72| Row 80 RAMBO] Row72 RAMBD | Row5S6 RAMS6 | Row6d RAM64 | Row 56 RAME4 | Row64 RAMBO
Ccove4 Row71 RAM71| Row79 RAM79] Row71 RAM?9 | Row55 RAMS5 | Row63 RAME3 | Row 55 RAME3| Row63 RAM7O
CoM2s Row70 RAM70| Row78 RAM7B] Row70 RAMPB | Row54 RAMB4 | Fow62 RAME2| Row54 RAME2| Row62 RAMTB
COoM26 Row 69 RAMG9| Row77 RAM?7] Row69 RAM?7 | Row5S3 RAMB3 | Row61 RAME1| Row53 RAME1| Row61 RAMTY
coney Row 68 RAMGB| Row76 RAM76] Row68 RAMPG | Row52 RAMB2 | Row60 RAME0 | Row 52 RAMED| Row60 RAM7E
comes Row 67 RAME7 | Row75 RAM?5] Row67 RAM?S5 | Row51 RAMS1 | Row59 RAMSO| Row 51 RAMSO | Row59 RAM7S
Ccoves Row 66 RAMGE| Row74 RAM74 ] Row66 RAM74 | Row30 RAMSD | Row58 RAMSB | Row 50 RAMSB| Row58 RAM74
COMBO Row 65 RAMG5| Row73 RAM73 ] Fow65 RAM?3 | Row4d RAM4O | Row57 RAMST7 | Row 49 RAMST | Row57 RAM73
Cong1 Row 64 RAMB4 | Row72 RAM72] Row64 RAM72 | Row4B RAM4B | Row56 RAMSE | Row 48 RAMSE | Row56 RANM72
covp2 Row 63 RAMG3| Row71 RAM71] Row63 RAM71 | Rowd7 RAM47 | Row55 RAMS5 | Rowd47 RAMSS | Row55 RAM71
Ccovs3 Row 62 RAME2| Row70 RAM7O] Fow62 RAM7D | Rowd46 RAMIG | Row54 RAMS4 | Rowd6 RAMS4 | Row54 RAM7O
cong4 Row 61 RAME1| Row 63 RAMBO ] Row61 RAMBES | Row45 RAM45 | Row53 RAMS3 | Row45 RAMS3| Row53 RAME9
COMB5 Row 60 RAMG0| Row68 RAMES | Row60 RAMSB | Rowdd RAMd4 | Row52 RAMS52 | Rowd4 RAMS2| Row52 RAMGS
COMBE Row 59 RAMS59| Row67 RAMB7 | Row59 RAMST | Row43 RAM43 | Row51 RAMS1| Row43 RAMS1 | Row51 RAMEY
covsr Row 58 RAMSE| Row66 RAMS6 ] RowS8 RAMG6 | Row42 RAM42 | Row50 RAMSO | Row42 RAMSO| RowS0 RAMBE
comas Row 57 RAMS7 | Row65 RAMBS] Row57 RAMBES5 | Row41 RAM41 | Fow4d RAM49| Row41 RAM49| Rowd9 RAMBS
[enlcie] Row 56 RAMSE| Row64 RAMB4 ] Row56 RAMB4 | Rowd4D RAMAD | Row4B8 RAM4B| Row 40 RAM4B| RowdB RAMB4
comeo Row 55 RAMSS5| Row63 RAMB3 ] RowS5 RAMS3 | Row3d RAMIZD | Row47 RAM47 | Row 30 RAMAT | Row4d? RAMB3

coms2 Row 53 RAM53| Row61 RAMS1] Fow53 RAMS1 | Rowd7 RAM37 | Row45 RAM45| Row 37 RAMAS| Rowd5 RAMB1
COoM43 Row 52 RAMSZ| Row60 RAMSO] Row52 RAMS0 | Row36 RAM36 | Row44 RAM44 | Row 36 RAM44 | Rowd4 RAMEO
COM44 Row 51 RAM51| Row 59 RAMEO ] Row51 RAMSO | Row35 RAM35 | Fow43 RAM43| Row35 RAM43| Rowd3 RAMS9
COM45 Row 50 RAMS0| Row58 RAMSB ] Fow50 RAMSB | Row34 RAM34 | Fow42 RAM42| Row34 RAM4Z| Rowd2 RAMSB
COM4E Row 49 RAM49| Row57 RAM57 ] Row49 RAMST | Row33 RAM33 | Row41 RAM41| Row33 RAM41| Rowd1 RAMSY
Comay Row 48 RAM4B| Row 56 RAMS6 ] Row4B8 RAMS6 | Row3d2 RAM32 | Fow40) RAMA0| Row32 RAMAD| Rowd40 RAMSE
CcomdBs Row 47 RAM47| Row55 RAMSS| Row47 RAMS5 | Row31 RAM31 | Fow39 RAM39| Row31 RAM39| Row39 RAMSS
COoM49 Row 46 RAM4E | Row 54 RAM54 ] Row46 RAMB4 | Row3) RAMBD | Row38 RAM3B| Row30 RAM38| Row38 RAMS4
COMBO0 Row 45 RAM45| Row53 RAM3 | Row45 RAME3 | Row29 RAM29 | Row3d7 RAM37| Row29 RAM37| Row37 RAMS3
COMB1 Row 44 RAM44| Row52 RAM52 | Rowd44 RAMS2 | Row28 RAM2B | Row36 RAM36| Row28 RAMI6 | Row36 RAMS2
COMB2 Row43 RAM43| Row51 RAM51] Row43 RAMS1 | Row27 RAM27 | Row3d5 RAM35| Row27 RAM3S| Row3d5S RAMS1
COMB3 Row 42 RAM42| Row 50 RAMS0] Rowd42 RAMSD | Row26 RAM26 | Row34 RAM34| Row26 RAM34| Row34 RAMSO
COMB4 Row41 RAM41| Row4d RAM4O] FRowd41 RAMAD | Row25 RAM25 | Row33 RAM33| Row25 RAM33| Row33 RAM4D
COMBS Row 40 RAM4O| Row 48 RAM4B| Row40 RAM4EB | Row24 RAM24 | Row3d2 RAM32| Row24 RAM32| Row32 RAM4B
COMBE Row 39 RAM39| Row47 RAMA7] Row3? RAMAT | Row23 RAM23 | Row31 RAM31| Row23 RAM31| Row31 RAM4Y
COMBT Row 38 RAM38| Rowd46 RAM4E] Row3B RAMLE | Row22 RAM22 | Row30 RAM30| Row22 RAM30| Row30 RAM4E
COMB8 Row 37 RAM37| Row45 RAMA5] Rowld7 RAMS5 | Row21 RAM21 | Row29 RAM29| Row21 RAM29| Row29 RAM4S
COMBI Row 36 RAM36 | Row 44 RAMA4] Fowl6 RAMA4 | Row20 RAM20 | Row28 RAM2B| Row20 RAM28| Row28 RAM44
COMBO Row 35 RAM35| Row43 RAM43 ] Rowd5 RAM43 | Row13 RAMID | Row27 RAM27 | Row 19 RAMZ27 | Row27 RAM43
COMB1 Row 34 RAM34| Row42 RAMA2] Row34 RAMA2 | Row18 RAMIB | Row26 RAM26| Row 18 RAM26 | Row26 RAM4Z
COMB2 Row 33 RAM33| Row41 RAM&1] Fow33 RAM4T | Row17 RAMI7 | Row25 RAM25| Row17 RAM25| Row25 RAM4A
COMB3 Row 32 RAM32| Rowd40 RAMAO] Row32 RAMAD | Row16 RAMI6 | Row24 RAM24| Row 16 RAM24 | Row24 RAM4OD
COMB4 Row31 RAM31| Row 39 RAM3O] Row31 RAM3O | Row15 RAMI5 | Fow23 RAM23| Row 15 RAMZ23| Row23 RAMBO
COMBS Row 30 RAM30| Row 38 RAM3B] Row30 RAM3B | Rowi4 RAMi4 | Fow22 RAM22| Row 14 RAM22| Row22 RAMBE
COMBE Row 29 RAM29| Row 37 RAM37] Row29 RAMI7 | Row13 RAMI3 | Row21 RAM21| Row 13 RAM21| Row21 RAMBY
COMB7 Row28 RAM2B| Row 36 RAM36] Row28 RAM36 | Row12 RAMI2 | Fow20 RAM20| Row12 RAM20| Row20 RAMBE
COMBB Row 27 RAM27| Row 35 RAM35] Row27 RAM35 | Row1t RAMi1 | Fow1d RAM19| Row 11 RAM13| Rowi9 RAMBS
COMB9 Row 26 RAM26| Row 34 RAM34] Row26 RAM34 | Row10 RAMIO | Fow18 RAM18| Row 10 RAM18| Row18 RAM34
COM7O Row 25 RAMZ5] Row 33 RAM33 | Row25 RAM33 | Row9 RAMD | Fow17 RAM17| Rowd RAMIT| Row17 RAM33
COMT1 Row 24 RAM24 | Row 32 RAM3Z | Row24 RAM3IZ | Row8 RAMB | Row16 RAM16| Row8 RAM16| Row16 RAMB2

COMr2 Row 23 RAMZ3 ] Row 31 RAME1] Row23 RAMI1 ] Row7 RAM7 | Row15 RAM15] Row7 RAMIS | Row15 RAM31
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Output
96 96 96 80 B0 80 80 Set MUX ratio{ABh)
Remap Remap Remap Remap Remap Remap Remap COM Narmal / Rerrapped (C0h/ CBh)
Hardware 0 8 0 0 8 0 8 Disgiay offsel (03h)
E' name 0 { 8 U__ ] B 16 I[Bﬁx start h&j.ﬂﬂh
COMT3 Row22 RAM22 | Row30 RAMBO | Row22 RAMBO Row6 RANG Row 14 RAM14 Row6 RAM14 | Row 14  RAM3D
COMT4 Row2! RAM2 | Row2d RAMZO | Row21 RAMRZS Fow5 RANG Row 13  RAaM13 Row5 RAM13 | Row 13 RAMZA
COMIS | Row20 RAMZD | Row28 RAMES | Row20 RAMZS Rowd RAM Row 12  RAaM12 Row4 RAM12 | Row12 RAMZS
COMTME Row19 RAMIG | RowZT RAMZT | Row13  RAMET Row3 RANG Row11  RAMU Row 3 RAMI1 | Row 11  RAMZT
COMTT Row18 RAMIB | Row26 RAMZE | Row18  RAMEG Row?2 RANE Row 10  RAM10 Row 2 RAM1I0 | Row10 RAMZ6
COoMT8 Row1?7 RAMI7 | Row25  RAMES | Rowi17  RAMES Fow1 Ra M Rowd RANB Row 1 RAME Rowd RAMZ5
COMM Row16 RAMIG | Row24 RAMZ4 | Row16  RAMR4 Row( RAND Row8 RANB Row0 RAMB Row8 RAM24
COMBD Row15 RAMIS | Row23 RAMZI | Rowi15S  RAMR] - - Row7 RANT - - Row7 RAMZ3
COoMB1 Row14 RAMI4 | Row22 RAMZZ | Row1d  RAME2 - Rowé RANG - Row6 RAMZ2
ComMe2 Row 13 RAMI3 | Row2 RAME1 Rowi3d RAMZA - Row5 RANG - Row5 RAM21
COoMB3 Row12 RAMIZ | Row20 RAMZO | Row12  RAMROD - Row4d RAMM - Rowd RAMZ0
COMB4 Row1l RAMI1 | Row19 RAMIS | Row11 RAMIS - Row3 RAMB - Row3 RAM19
COMBS Row10 RAMIO | Row18 RAMIE | Row10 RAMIS - Row2 RANE - Row?2 RAM18
COoMBS Rowd RANE Row 17  RAMIT Fowd RAMIT - Row1 RAM - Row 1 RAMIT
COoMeT Row8 RANB Row 16  RAMIG Fow8 RAMIE - Row(D RAMD - Row0 RAM1G
COMBS Row7 RANT Row15  RAMIS FowT RAMIS - - - - - -
COMB9 Row6 RANG Row 14  RAMI4 Row6 RAMI4 - - -
COM3D Row5 RANG Row13  RAMI3 Fow5 RAMI3 - - -
COMI1 Rowd RA N Row12  RAMI2 Fowd RAM2 - - -
COoMa2 Row3 RANG Row 11 RAMI1 RFow3d RAMI1 - - -
COM33 Row?2 RANE Row10  RAMIO Row?2 RAMIO - - -
COMa4 Row 1 RAM Rowd RAMB Fow1 RAMB - - -
COMI5 Row( RAND Row8 RANB Fow( RAMB - - -
Display @ (v © @ %) 0 ®
ezl
HO3LSAS - ~—
NOWNOT0S HOLSAS HI31SAS
p= NOWOI0S NOWOT0S
— p = =z
(a) (b) (c)
A — TS
HOWOI0S HIILSAS
‘ ‘: ROWNOIGS
—— o
SYSTECH
(e) (0 (2) (RAM)
Solomon Sy ch pr2019 | P 20/24 | Rev1.4 |SSD7317

Downloaded from www.crystalfontz.com/controllers




Xviii. Set Display Clock Divide Ratio/ Oscillator Frequency (D5Sh)
This command consists of two functions:

e Display Clock Divide Ratio (D) (A[3:0])
Set the divide ratio to generate DCLK (Display Clock) from CLK. The divide ratio is from 1 to 16,
with reset value = 0000b. Please refer to section 6.3 for the details relationship of DCLK and CLK.

e Oscillator Frequency (A[7:4])
Program the oscillator frequency Fosc that is the source of CLK if CLS pin is pulled high. The 4-bit
value results in 16 different frequency settings available. The default setting is 1011b.

xix. Set Pre-charge Period (D9h)

This command is used to set the duration of the pre-charge period. The interval is counted in number of
DCLK, where RESET equals to 4 DCLKs.

XX. Set SEG Pins Hardware Configuration (DAh)

This command sets the SEG signals pin configuration to match the OLED panel hardware layout. SEG Odd /
Even (Left / Right) and Top / Bottom connections are software selectable, thus there are total of 8 cases and
they are shown on the followings:

Table 0-7 : SEG Pins Hardware Configuration

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

(1) Sequential SEG (2) Sequential SEG & left / right

SSD7317 | R 11| 2124 Apr2o19 Solomon Systech
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g 88
SSD73177
(3) Sequential SEG & SEG remap (4) Sequential SEG & SEG remap & left / right
i COL1 22— € L£OL1ZN@
€——<OLzle SIS TP S—
S — ‘('.—Tcouzs
b
COoL3.
€«—— 012
2 COL1 ;
coLo
127..64 0..63
0
®» O o
28k
SSD7317Z
(5) Odd / even SEG (6) Odd / even SEG & left / right
Iccl.o > €— coLa |
€ COL1 [ @ ®» cout >
» coL2 > € —— coL2
& .__Cows | —
€«— - o S
c‘ouzs_‘) i
€———coLizxe
127...64

(]

m

z )

$SD73172 SSN73177
(7) Odd / even SEG & SEG remap (8) Odd / even SEG & SEG remap & left / right
Note:
) The above eight figures are all with bump pads being faced up.
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xxi. Set Vcomu Deselect Level (DBh)
This command adjusts the VCOMH regulator output. Please refer Table 0-2 for details.

xxii. NOP (E3h)
No Operation Command.

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

Entering FDh 12h (A[2]=0b) can unlock the OLED driver IC. That means the driver IC resumes from the
“Lock” state, and the driver IC will then respond to the command and memory access.
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Appendix IV: SSD7317Z Die Tray Information

Figure 1-11: — SSD7317Z Die Tray drawing
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