SOLOMON SYSTE

ECHNICAL DATA

SSD1301

@ OLED/PLED Segment/Common Driver with Controller
CMOS

SSD1301 is a single-chip CMOS OLED/PLED driver with controller for organic/polymer light
emitting diode dot-matrix graphic dispiay sySIem SSD1301 consists of 132 high voitage/current driving
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SSD1301 displays data directly from its internal 132x65 bit Graphic Display Data RAM
(GDDRAM). Data/Commands are sent from general MCU through a pin selectable 6800-/8080-series
compatible Parallel Interface or Serial Peripheral Interface or I° C Interface.
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Figure 1 - Block Diagram
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SSD1301TR1 PIN ASSIGNMENT
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PIN NO [ PIN NAME PIN NO [ PIN NAME PIN NO | PIN NAME PIN NO [ PIN NAME PIN NO | PIN NAME
1 NC 61 COm23 121 SEG84 181 SEG24 241 NC
2 VEE 62 COM21 122 SEG83 182 SEG23
3 IREF 63 COM19 123 SEG82 183 SEG22
4 VREF 64 COM17 124 SEGS1 184 SEG21
5 VSS 65 COM15 125 SEG80 185 SEG20
[¢] VDD 66 COM13 126 SEG79 186 SEG19
7 VSS 67 COM11 127 SEG78 187 SEG18
8 SP# 68 COM9 128 SEG77 188 SEG17
9 P/ S# 69 COM7 129 SEG76 189 SEG16
10 C68/ 80# 70 COM5 130 SEG75 190 SEG15
11 VSS 71 COM3 131 SEG74 191 SECG14
12 CLS 72 COM1 132 SEG73 192 SEG13
13 M/ S# 73 NC 133 SEGT72 193 SEG12
14 VDD 74 SEG131 134 SEG71 194 SEG11
15 D7 75 SEG130 135 SEG70 195 SEG10
16 D6 76 SEG129 136 SEG69 196 SEGS
17 S 77 SEG128 137 SECGE8 197 SEGS
18 D4 78 SEG127 138 SEGS7 188 SEG7
19 D3 79 SEG126 139 SEG66 199 SEG6
20 D2 80 SEG125 140 SEG65 200 SEG5
21 D1 81 SEG124 141 SEGS4 201 SEG4
22 Do 82 SEG123 142 SEG63 202 SEG3
23 VDD 83 SEG122 143 SEG62 203 SEG2
24 ERD#) 84 SEG121 144 SECGS1 204 SEC1
25 R/ Wi# 85 SEG120 145 SEG60 205 SEGO
25 D/ C# 86 SEG112 146 SEGSS 206 ICONS
27 RES# 87 SEG118 147 SEGS58 207 COMO
28 VDD 88 SEG117 148 SEGS57 208 COM2
29 CS2 89 SEG116 149 SEG56 209 COoM4
30 CSi# 20 SEG115 150 SEGSS 210 COMS
1 VSS 91 SEG114 151 SEG54 211 COM8
32 DOF# 92 SEG113 152 SEG53 212 COM10
33 CLS 23 SEG112 153 SEGS52 213 COM12
34 M 94 SEG111 154 SEG51 214 COM14
35 VEE 95 SEG110 155 SEGS0 215 COM16
356 NC 96 SEG102 158 SEG49 216 COM18
37 NC 97 SEG108 157 SEG48 217 COM20
38 NC 98 SEG107 158 SEG47 218 COoM22
39 NC 99 SEG106 159 SEG46 219 COM24
40 ICONS 100 SEG105 160 SEG45 220 COM26
41 COM63 101 SEG104 161 SEG44 221 CcOomM28
42 COMé1 102 SEG103 162 SEG43 222 COM30
43 COM59 103 SEG102 163 SEG42 223 COM32
44 COM57 104 SEG101 164 SEG41 224 COM34
45 COMS5S 105 SEG100 185 SEG40 225 COM38
48 COMS53 106 SEG9S 166 SEG39 226 COM38
47 COM51 107 SEG98 167 SEG38 227 COM40
48 COM49 108 SEGS7 168 SEG37 228 COM42
49 COoM47 109 SEG96 169 SEG36 229 COM44
50 COM45 110 SEG95 170 SEG35 230 COM46
51 COM43 111 SEG94 171 SEG34 231 CcOoMm48
52 COM41 112 SEGS3 172 SEG33 232 COMS50
53 COM39 113 SEG92 173 SEG32 233 COM52
54 COM37 114 SEGS1 174 SEG31 234 COM54
55 COM35 115 SEGS0 175 SEG30 235 COMS58
56 COM33 116 SEG89 176 SEG29 236 COM58
57 COM31 117 SEG88 177 SEG28 237 COME0
58 COM29 118 SEG87 178 SEG27 38 COM62
59 com27 119 SEG86 179 SEG26 239 NC
60 COM25 120 SEG85 180 SEG25 240 NC

Table 1 : SSD1301TR1 pin assignment
SSD1301U/SSD1301Z Rev 1.1 SOLOMON
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PIN DESCRIPTION

M, DOF#
These pins are No Connection pins. Nothing should be connected to these pins, nor they are connected together. These pins
should be left open individually.

CL

This pm is the system clock mnl it. When internal clock is enabled. this r\m should be left open. Nnthmn should be connected to

e Sysiem Ci0CK CICCK IS enavieq, 10UIC 2

this pin. When internal oscillator is d|sabled this pin receives display clock S|gnal from external clock source.

These pins are the chip select inputs. The chip is enabled for MCU communication only when CS1# is pulled low and CS2 is
pulled high.
RES#

This pin is reset signal input. When the pin is low, initialization of the chip is executed.

DIC#

This pin is Data/Command control pin. When the pin is pulled high, the data at D7-Dy is treated as display data. When the pin
is pulled low, the data at D7-Do will be transferred to the command register. For detail relationship to MCU interface signals, please
refer to the Timing Characteristics Diagrams.

RIW#(WR#)

no__ anan - PR,

When 8080 interface mode is selected,
pulled low and the chip is selected.

E (RD#)
This pin is MCU interface input. When interfacing to a 6800-series microprocessor, this pin will be used as the Enable (E)
signal. Read/write operatlon is initiated when this pin is pulled hlgh and the Chlp is selected.

AL
VWhen co

fhie nin Fecaiac
ing to an 8080-microprocessor, this pin receives

this pin is pulled low and the chip is selected.

D7 will be the serlal data i nput DA an
When I°C mode is selected, D4 will be the clock signal (SCL) and Ds will be the salve address (SAQ). If read register status
and write data are necessary, Do should be connected with D; as SDA bus. If only write data is necessary, D1 will be SDA bus and

Do should be left open.

VDD

Power Supply pin. This is also the reference for the O

VDD1

Internally connected to Vipp for pull high purpose.

Vbp2
Internally connected to Vpp.

Vss1
Internally connected to Vss for pull low purpose.

VEe
This is the most negative voltage supply pin of the chip. It is supplied externally.

M/S#

This pin is the selection input. This pin must be pulled high to enable the chip function.

SOLOMON Rev 1.1 SSD1301
11/2001 6



CLS

The internal clock will be disaﬁled when it is pulied low, an external clock source m.ust be connected to CL pin for normal

operation.

logic (either high or low).

PIS#

Note: Read data operation is only available in parallel mode.

These pins provide the Common switch signals to the OLED panel.

ROWO0-ROW63

SEGO0-SEG131

ICONS

There are two ICONS pin on the chip. They are the common pin for the icon row. Both pins output exactly the same signal.

VREF

IREF

This pin is current reference pin. A resistor should be connected between this pin and Vee.

SP#

This pin is serial interface selection input. When this pin and P/S# pulled low, serial interface mode is selected.

TESTIN, TESTOUT

0 Vss and TESTOUT must be left open.

-

Note: Refer to Appendix | for the configuration of I°C Interface.

SOLOMON
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FUNCTIONAL BLOCK DESCRIPTIONS

Command Decoder and Command Interface

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

If D/C# pin is high, data is written to Graphic Display Data RAM (GDDRAM). If it is low, the input at D7-Dy is interpreted as a

Command and it will be decoded and be written to the corresponding command register.

MPU Parallel 6800-series Interface

The parallel interface consists of 8 bi-directional data pins (Do-D7), RIW#(WR#), D/C#, E (RD#), CS1# and CS2. RIW#(WR#)
input High indicates a read operation from the Graphic Display Data RAM (GDDRAM) or the status register. RW#/ (WR#) input Low
indicates a write operation to Display Data RAM or Internal Command Registers depending on the status of D/C# input. The E (RD#)
input serves as data latch signal (clock) when high provided that CS1# and CS2 are low and high respectively. Refer to Figure 8 of
parallel timing characteristics for Parallel Interface Timing Diagram of 6800-series microprocessors.

In order to match the npernhng frequepry of d;splny RAM with that of the r\r\!l-rr\prnl-essorY some nineline nrnﬁncqmg is
s shown in l:|gure 3

» 3.

internally performed which requires the insertion of a dummy read before the first actual display data read. Th

below.

R/ WH(WR#)

E(RD#)

Data bus /—\N / ) _\n+1 /_\n+2
_/ __/

Write column address  Dummy read Data read1 Data read2 Data read3

Figure 3 : Display Data Read Back Procedure - Insertion of Dummy Read

MPU Parallel 8080-series Interface

The parallel interface consists of 8 bi-directional data pins (Do-D7), E (RD#), RIW#(WR#), D/C#, CS1# and CS2. The E (RD#)
input serves as data read latch signal (clock) when low, provided that CS1# and CS2 are low and high respectively. Display data or

put s signal {clock) when low, pr
a

status register read is controlled by D/C#.

R/W# (WR#) input serves as data write latch signal (clock) when high provided that CS1# and CS2 are low and high
respectiveiy. Dispiay data or command register write is controiied by D/C#. Refer to Figure 8 of paraiiei timing characteristics for
Parallel Interface Timing Diagram of 8080-series microprocessor. Similar to 6800-series interface, a dummy read is also required

before the first actual display data read.

MPU Serial Interface
The serial interface consists of serial clock SCK, serial data SDA, D/C#, CS1# and CS2. SDA is shifted into an 8-bit shift
register on every rising edge of SCL in the order of Dy, De, ... Do. DIC# is sampled on every eighth clock and the data byte in the shift

reglster is wrltten to the Dlsplay Data RAM or command register in the same clock.

SOLOMON Rev 1.1 SSD1301
11/2001 8



Oscillator Circuit
This module is an On-Chip low power RC oscillator circuitry (Figure 4). The oscillator generates the clock for the Display
Timing Generator.

Oscillator
ﬁ enable
enable enable
Oscillation Circuit Buffer | (CL)

— MA_,

Internal Resistor

0OSC1 0Sc2

Figure 4 : Oscillator Circuit

OLED Driving Current Control Block
This block is used to divide the incoming power sources into the different levels of internal use volta

Vpp are external power supplies. Vger is reference voltage, which is used to deliver a reference voltage
reference current source for Seg Cells current drivers.

ge and current. Vee and
for

1
Seg Cells. Irer is a

aranhic nlenln\l Data RAM lf‘nnnAM\

BIQMInY ISy Nuiw g

P
The GDDRAM isa bit mapped static RAM holding the bit pattern to be displayed. The size of the RAM is 132 x 65 = 8580 bits.

Reset Circuit
When RES# input is low, the chip is initialized with the following status:
Display is OFF
132x64 [Not included ICONS line] Display Mode
Normal seoment and display data column address mapping(SEGO0 mapped to address 00H)
Read- modlfy write mode is OFF
Shift register data clear in serial interface
Display start line is set at display RAM address 0
Column address counter is set at 0
Page address is set at 0
Normal scan direction of the COM outputs
Contrast control register is set at 20H
Test mode is OFF
Current mode is set to half range current mode

CRINOORWN =

o
NS

197 Bit Latch
A register carries the display signal information. In 132x65 display mode, data will be fed to the Seg/Com Cell and output to
the required voltage/current level respectively.

Seg/Com Cell

Seg current source drivers deliver 132 current sources to drive OLED panel. It uses current source to drive the SegCell where
the driving current can be adjusted from 0 to 400 uA with 256 steps. Com cell is the voltage scanning pulse as shown in Figure 6.
SSD1301U/SSD1301Z Rev 1.1 SOLOMON
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Column address 00H Column address 83H
(83H) Segment Remap Enabled (00H) COM SCAN MODE

NORMAL (REMAPPED)

LSB 1DOI COMB8 (COMS5)

page 0

i MSB (D7

‘ LsB
page 1

i MSB

‘ LsB
page 2

i MSE

‘ LSB
page 3

i MSB

‘ LSB
page 4

i MSE

‘ LSB
page 5

i MSE

‘ LsB
page 6

i MSB V¢ COMB3 (COMO)

‘ LSB [&——  como (comes)
page 7

i MSB COM7 (COM56)
pages [T T 11w [TT 111 i JTITIII] ——

ICONS
(LSB) T T
SEGO SEG131

Note: The configuration in parentheses represent the remapping of Rows and Columns

SOLOMON Rev 1.1 S$SD1301
11/2001 10



TIME SLOT
| 1] 2] 3] 4] 5] _*N+1 | 1] 2] 3] 4] 5] _*N+1 | 1] 2] 3] 4] 5] N+ | 1] 2]
COMO - - - _
VDD
VEE
COM1 - - o e
VDD
VEE
1 N
[} N
: \\\
gggo H \‘\ *N is the number of multiplex ratio not
T ANy included Icon.
: H Sso N+1 is the number of multiplex ratio
! \\ including the icon.
SEG131] N
[} 1
1 [}
: '
Segment
Isec FOR “ON”
Isee [~
5
@
e
>
o]
[}
=
I
5
@]
Isec FOR “OFF”
A B
A: reset and pre-charge
B: current drive
Figure 6 : OLED Driving Waveform
SSD1301U/SSD1301Z Rev 1.1 SOLOMON
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COMMAND TABLE

Table 2 : Command Table (D/C# =0, RI'W#(WR#)=0, E (RD#)=1)

Bit Pattern Command Description
Set the lower nibble of the column address register using
0000X3X2X1Xo Set Lower Column Address X3XoX1Xo as data bits. The initial display line register is reset to
0000b after POR.
Set the higher nibble of the column address register using
0001 X3X2X1Xo Set Higher Column Address X3X2X1Xo m data bits. The initial display line register is reset to
0000b after POR.
Set display RAM display start line register from 0-63 using
01XsXaX3X2X1Xo Set Display Start Line XsXaX3X2X1Xo.
Display start line register is reset to 000000 during POR.
Double byte command to select 1 out of 256 contrast steps.
10000001 Contrast increases as XsXeXsXaXaXoX1Xo is increased from
Set Contrast Control Register 00000000b to 11111111b. X7XsXsX4X3X2X1Xo =10000000b after
X7XeXsXaX3X2X1Xo POR
Xo=0: column address 00H is mapped to SEGO (POR)
1010000Xo Set Segment Re-map Xo=1: column address 83H is mapped to SEGO
) ) Xo=0: normal display (POR)
1010010X, Set Entire Display On/Off Xo=1 entire display on
Xo=0: | display (POR
1010011Xo Set Normal/Inverse Display Xg 1: Ir:ﬁ/ren:sae dliss%?;( )
Xo=0:t ff OLED 1 (POR
1010111Xo Set Display On/Off X=1- tume on OLED g:ﬂgl (POR)
1011X5XaX1Xo Set Page Address Set GDDRAM Page Address (0~8) for read/write using
XaXoX1Xo
X3=0: normal mode (POR)
. o X3=1: remapped mode. COMO to COM[N-1] becomes COMI[N-
1100X, Set COM Output Scan Direction 11 to COMO in Multinlex ratio is equal to N. See Fig.5 as
an example for N equal to 64.
Read-Modify-Write mode will be entered in which the column
11100000 Set Read-Modify-Write Mode address will not be increased during display data read. After
POR, Read-modify-write mode is turned OFF
11100010 Software Reset Initialize internal status registers
Exit Read-Modify-Write mode. RAM Column address before
11101110 Set End of Read-Modify-Write Mode | entering the mode will be restored. After POR, Read-modify-
write mode is OFF.
11100011 NOP Command for No Operation
1111 **** Set Test Mode Reserved for IC testing. Do NOT use.
Kok ok ok kK K K Set Power Save Mode Sleep mode will be entered with compound commands
SOLOMON Rev 1.1 SSD1301

11/2001 12




Bit Pattern Command Description
To select multiplex ratio N from 2 to the maximum multiplex
10101000 Set Multiplex Ratio ratio (POR value) (including icon line).
**XsXaXaX2X1Xo Max. mux ratio: 65
N= XX X3XX1Xo+2, €.9. N=001111b+2=17
Fosc
XaXaX2X1Xo =00001: 265
10101010
*10XX3X2X1 X Set Frame Frequency XaXaXoX1Xo =11111: 6())(%% (POR)
Fosc
XaXaX2X1Xo =00011: gx65
1101000 Set Icon Mode Xo=0: icon mode off (POR)
Xo=1: icon mode on
11011010 X4=0: Select half range current mode (POR
****X40 Set Current Mode X41=1: Select full rang%a current mode ( )

Note: Remark “*” stands for “Don’t Care”

Bit Pattern Command Descrlptlon

D;DgDsD4D3D,D1Dy Status Register Read D7=0: indicates the driver is ready for command.

D7=1: indicates the driver is Busy.

De=0: indicates reverse segment mapping with column address
cates normal segment mapping with column address

s indicates the dlsplay is ON

. indicates the display is OFF

s initialization is not in progress

is in progress after RES# or software reset

Data Read / Write
To read data from the GDDRAM, input High to R/W#(WR#) pin and D/C# p|n for 6800 series parallel mode, Low to E (RD#)
pin and High to D/ C# pin fo 8080-series oarallel mode

not

her page address.

Address Increment Table (Automatic)

DIC# 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*1
*1. If read-data command is issued in read-modify-write mode, address increase is not applied.

SSD1301 Rev 1.1 SOLOMON
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COMMAND DESCRIPTIONS

Set Lower Column Address
olumn address of the display data RAM. The column address will be

incremented by each data access afteriti

Ingcremented Dy each gala access

Set Higher Column Address
This command specifies the higher nibble of the 8-bit column address of the display data RAM. The column address will be
incremented by each data access after it is pre-set by the MCU.

Set Display Start Line
This command is to set Display Start Line register to determine starting address of display RAM to be displayed by selecting
alue from 0 to 63. With value equals to 0, Dy of Page 0 is mapped to COMO. With value equals to 1, D; of Page0 is mapped to

a V.
COMO Tha dienlav atart lina valiine af N 0 B2 ara cinnad t0 Dana Nin 7
vuiviv. 1€ Gispiay Siait ine VaiuSs Cf U W0 G5 ai€ assigneG w8 magS v il /.

Set Contrast Control Register
This command is to set Contrast Settin

Y]
I'his command ts to set Contrast setiing rrom Q00 1ot 'he segment ou
S

o nla t

e displa ut
current increase with the increase of contrast step. See Fig 7a below. From Fig 7b, it shows that the output uniformity is better at
highest contrast setting. Therefore, for both full range current mode and half range current mode, it is recommended choosing
higher contrast setting if possible.

of the display. The chip has 256 contrast ste

s from 00 to FF. The seament out

Q

Segment current VS Contrast setting Current unifromity VS Contrast setting
‘+ ISEG(Full current mode) —s— ISEG(Half current mode) ‘
450 T
400 pre
350 4 ‘x/‘ e
— - g
< 300 — by
E 250 & El
z e £
© 200 et 5 ., 4
3 150 g g
3] el 2
100 A 4
K/‘
50 —
00 OF 1F 2F 3F 4F 5F 6F 7F 8F 9F AF BF CF DF EF FF .
) Contrast setting
Contrast setting
Figure 7a : Segment current vs Contrast setting Figure 7b : Current uniformity vs Contrast setting

Set Segment Re- map

This co

layout during OLED module assembly Refer to Table 2.

.
1

FIRg
ue

Set Entire Display On/Off
This command forces he entire dlsplay mcludmg the icon row, t be “ON” regardless of the contents of the display data RAM.

sed with “Set nlcnlg\r ON/QFF” command to form a

us
usel w

piay Ui mmang e erm

In addltlon the
display, the graphic display will have vertical flipping effect.

Set Read-Modify-Write Mode
This command puts the chip in read-modify-write mode in which:
1. The column address is saved before entering the mode
2. The column address is incremented by display data write but not by display data read

SOLOMON Rev 1.1 SSD1301
11/2001 14



Table 4 : ROW pins assignment for COM signals in Programmable Multiplex Ratio
ie Pad Name ux Com ux Com ux Com ux Com ux Com ux Com ux Com ux Com

Die Pad N: 64 Mux C 54 Mux C 53 Mux C 49 Mux C 48 Mux C 33 Mux C 32 Mux C 16 Mux Ci

Signal Output Signal Output Signal Output Signal Output Signal Output Signal Output Signal Output Signal Output
ROWO COMO COMO COMO COMo COMoO COMO COMO COMO
ROW1 COoM1 COoM1 COM1 COM1 COM1 COM1 COoM1 COoM1
ROW2 COM2 COM2 COM2 COoM2 COoM2 COoM2 COM2 COM2
ROW3 COM3 COM3 COM3 COM3 COM3 COM3 COM3 COM3
ROW4 COM4 COM4 COM4 COM4 COM4 COM4 COM4 COM4
ROWS COM5 COM5 COM5 COM5 COM5 COM5 COM5 COM5
ROWE COME COME COM6 COM6 COM6 COMe COME COME
ROW?7 COM7 COM7 com7 com7 com7 Ccom7 COM7 COM7
ROWS COM8 COM8 COM8 COM8 COM8 COMs COM8 COM8
ROW9 COM9 COM9 COM9 COM9 COM9 COoM9 COM9 COM9
ROW10 COM10 COM10 COM10 COM10 COM10 COM10 COM10 COM10
ROW11 COM11 COM11 COM11 COM11 COM11 COM11 COM11 COM11
ROWA2 cOMAD cOMAD coMAD coOMAD coMAD COM1D cOoMAD cOoMAD
ROW12 COoM12 CcOoM12 coM12 CoM12 CoM12 COoM12 CcOoM12 CcOoM12
ROWA3 coMA3 cOoMA3 coMA3 CcOMA3 COMA3 COM13 cOoMA3 cOoMA3
ROW13 COM13 COM13 COM13 COM13 COM13 COM13 COM13 COM13
ROWA4 coMA4 coMA4 coMA4 coMA4 coMA4 coM14 coMA4 coMA4
ROW14 COM14 COM14 CcOoM14 COoM14 COoM14 COoM14 COM14 COM14
ROW15 COM15 COM15 COM15 COM15 COM15 COM15 COM15 COM15
ROW16 ComMm16 ComMm16 CcomMm1e COM16 COM16 COoM16 ComMm16 NON-SELECT*
ROW17 COom17 COom17 COoMm17 COoM17 COoM17 com17 COom17 NON-SELECT*
ROW18 com18 com18 com18 com18 com18 com18 com18 NON-SELECT*
ROW19 COM19 COM19 COM19 COoM19 COoM19 coM19 COM19 NON-SELECT*
ROW20 COM20 COM20 COM20 COM20 COM20 COoM20 COM20 NON-SELECT*
ROW21 COM21 COM21 COM21 Ccom21 Ccom21 com21 COM21 NON-SELECT*
ROW22 COM22 COM22 COM22 Com22 Com22 com22 COM22 NON-SELECT*
ROWoS3 cOMo3 cOMo3 cOMO3 COMoa COMoa coMoa cOMo3 NON.SFE| FOT*
RUvVvVeo wUVico wUVico wUVico wUIVico wUIVico wuUivico wUVico NUIN-OCLEW |
ROW24 COM24 COM24 COoM24 Com24 Com24 com24 COM24 NON-SELECT*
ROWOE COMOE COMOE COMOE CoMoE COMOE COMOE COMOE NON.SFE| FOT*
RUvVvVeo wUVico wUVico wUVieo wUIVieo wUIVieo wuUivieo wUVico NUIN-OCLEW |
ROW26 COM26 COM26 COM26 COM26 COM26 Ccom26 COM26 NON-SELECT*
ROWS7 cOMo7 cOMo7 cOMD7 COMo7 COMo7 COoMo7 cOMo7 NON.SFE| FOT*
nuUvvaer wUviar wUviar wUvigr A\ A\ Ay wUviar NUIN-OCLEW |
ROW28 com28 com28 com28 com28 com28 comz2s com28 NON-SELECT*
ROWog oMo oMo cOMoS COMoo COMoo oMo oMo NON.SFE| FOT*
[ANAA A} wUVieo wUVieo wUVieo wUIVIED wUIVIED wUivieo wUVieo NUIN-OCLEW |
ROW30 COM30 COM30 COM30 COM30 COM30 COM30 NON-SELECT*
ROW34 oMa oMa oMa NON..
RUvvol wUIVIO 1 wUIVIO 1 wUIVIO | INWIN
ROW32 COM32 COM32 COM32 Ol
ROW33 cOM33 COM33 COMa3 coTH NON
ROW33 COM33 COM33 COM33 ECT NON
ROW34 COM34 COM34 COM34 ECT* NON

COM35 COM35 COM35 ECT* NON

COM36 COM36 COM36 ECT* NON

COMm37 COM37 COM37 NON

com3s COM38 COM38 NON

COM39 COM39 COM39 NON

Com40 COM40 COM40 ON-S NON-S
ROW41 COoMm41 COM41 COM41 O LEC NON-S NON-S
ROWAD cOMAD COMAD cOoMa o L EoTH NON-S NON-S
ROW42 coM42 CoM42 CoM42 coM42 coM42 o] LECT NON-S NON-S
ROW43 Com43 COoM43 COM43 Com43 COoM43 NO LECT* NON-S ON-S|
ROWAL cOoMAs Y coMaa cOoMAs coMAa NO L EoTH NON-S NON-S
ROW44 COM44 COM44 COM44 COM44 COM44 NC LECT NON-S NON-S
ROW45 COm45 COM45 COM45 COm45 COM45 NO LECT* NON-S Cc ON-S| C
ROWAS cOMAB COMAG COMAB cOMAB COMAG NO L EoTH NON.SEL O NON.SEL O
ROW46 COM46 COM46 COM46 COM46 COM46 NON-SELECT NON-SELECT NON-SELECT
ROW47 com47 Com47 Ccom47 com47 com47 NON-SELECT* NON-SELECT* NON-SELECT*
ROWAS cOoMAS conMas coMas cOoMAS NON.SE! EOT* NON.SEI ECT* NON.SEI EOT* NON.SEI EOT*
ROW48 cOoM48 COoM48 COM48 cOoM48 NON-SELECT NON-SELECT NON-SELECT NON-SELECT
ROWAS cOMAS COMAS COMaS NON.SE! EOT* NON.SFE] FOT* NON_SEI ECT* NON.SE! EOT* NON.SEI EOT*
ROW4S COM4s COM4s COM4s NON-SELECT NON-SELECT NON-SELECT NON-SELECT NON-SELECT
ROWSEG COMS0 COMS0 COMS50 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWSE1 COME1 COM51 COMS51 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWSE2 COMS52 COM52 COMS52 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWES COMES COMES NON.SE! EOT* NON.SE! EOT* NON.SE! FOT* NON.SFE] EOT* NON.SE! EOT* NON.SEL EOT*
ROWS53 COMS3 COMS3 NON-SELECT NON-SELECT NON-SELECT NON-SELECT NON-SELECT NON-SELECT
ROWSE4 COM54 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWSES COMS5 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWS56 COM56 ON-SELECT* ON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* ON-SELECT* ON-SELECT*
ROWS7 COMS57 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWS58 COoM58 ON-SELECT* ON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* ON-SELECT* ON-SELECT*
ROWES COMES NON.SE! EOT* NON.SE] EOT* NON.SE| ECT* NON.SE! ECT* NON.SE! ECT* NON.SE! EOT* NON.SE! EOT*
ROWSS COMSS NON-SELECT NON-SELECT NON-SELECT NON-SELECT NON-SELECT NON-SELECT NON-SELECT
ROW60 COMB0 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT*
ROWS61 COMB1 NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON-SELECT* NON
ROW62 COMB2 NON NON- ECT* NON ECT* NON NON-SELECT* NON NON
ROWEAS COMES NON NON.SE] EOT* NON cOoTH NON NON.SE! EOT* NON NON
ROWS3 COMB3 NON NON-SELECT NON ECT NON NON-SELECT NON NON
Remark:
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Software Reset
This command causes some of the internal status of the chip to be initialized:
Read-Modify-Write mode is off
Display start line register is set to 0
Column address counter is set to 0
Page address is setto 0
Normal scan direction of the COM outputs

RN =

Set End of Read-Modify-Write Mode
This command relieves the chip from read-modify-write mode. The column address saved before enterin

mode will be restored.

re

[

d-mo ndlf\l-\nlnfn

NOP
No Operation Command

Set Test Mode
This command forces the diiver chip ii
NOT use this command.

Set Power Save Mode
To enter Sleep Mode, it should be done by using a double byte command composed of “Set Display ON/OFF” and “Set Entire
Display ON/OFF” commands. When “Set Entire Display ON” is issued during display is OFF, Sleep Mode will be entered.
For Sleep mode:
Internal oscillator and OLED power supply circuits are stopped
Segment and Common drivers output high impedance level

The rhcnln\l data and operation mode before sleen are held
e GISP gata ang operation moge peiore sieep are !

Internal dISp| y RAM can still be accessed
Qlann Moda can ha ayited by e cciio of 3 new cofuan
Qleep VIDUE Cdil DE eXIled Dy e ISsue 01 d rew soilitwdi

aswN=

Status register Read
This command is issued by setting D/C# Low during a data read (refer to Figure 8 and Figure 9 parallel interface waveform). It
allows the MCU to monitor the internal status of the chip. No status read is provided for serial mode.

Set Multiplex Ratio

T

Set Frame Frequency
This command is used to select Frame Frequency. In SSD1301, there are three choices for frame frequency.

Set Icon Mode
This command enables or disables the icon mode. The default setting (POR) disables the icon mode.

Set Current Mode

default.

SOLOMON Rev 1.1 SSD1301
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MAXIMUM RATINGS

Table 5 : Maximum Ratings (Voltage Reference to Vss)

Symbol Parameter Value Unit
V -0.3to +4 \
Ver Supply Voltage 0to Voo 165 v
Vin Input voltage Vss-0.3 to Vdd+0.3 V
Ta -30 to +85 °C
Tstg ‘_L. age Temperature Range -65 to +150 °C

MM Y T I, [ T T T S,

Maximum Ratings are those vaiues beyond which damage to the device may occur. Functione
the limits in the Electrical Characteristics tables or Pin Description.

DC CHARACTERISTICS

Table 6 : DC Characteristics (Unless otherwise specified, Voltage Referenced to Vss, Vpp = 2.4 t0 3.5V, Ta = 25°C)

Symbol Parameter Test Condition Min Typ Max Unit
VEe Operating Voltage -13.0 -9 -4.6 V
Vbb LOgic Supply Voitage 2.4 2.7 3.5 V
Vou High Logic Output Level lout =100uA, 3.3MHz 0.9*Vop - Vob \
Voo Low Logic Output Level lout =100uA, 3.3MHz 0 - 0.1*Vpp \
\m High Logic Input Level lout =100uA, 3.3MHz 0.8*Vpp - Vb V
Vi Low Logic Input Level lout =100uA, 3.3MHz 0 - 0.2*Vpp V

VDD=2.7V, IREF=8UA,
IsLeep Sleep mode Current Display On, no panel - 0.2 5 UuA
attached
Vee Supply Current Contrast = FF -680 -580
lee UA
VDD=2.7V, VEE=-9V, IREF=8uUA, Frame rate =
85Hz, Contrast = FF, All one pattern, Display on, no Contrast = AF -480
loading
Vop Supply Current Contrast = FF B 800 700
VDD=2.7V, VEE=-9V, IREF=8UA, Frame rate = T e hndedd i
lob 85Hz, Contrast = FF, All one pattern, Display on, no uA
loading
Power Consumption = —
Contrast = AF 500
(lop +leg) Vob - (Voo-Vee) lee
Full Range Current Mode Contrast =FF 350 400 450
VDD=2.7V, VEE=-9V, IREF=8UA, Contrast = AF 220 270 320 A
All one pattern, Display on, _
Segment pin under test is connected with a 20KQ Contrast = 5F 110 145 180
| resistive load to VEE. Contrast = OF 0 25 50
SEG
Half Range Current Mode Contrast = FF 157.5 180 202.5
VDD=2.7V, VEE=-9V, IREF=8uA Contrast = AF 99 121.5 144 A
\ ) . u
All one pattern, Display on, _
Segment pin under test is connected with a 20KQ Contrast =3F 49.5 65.25 81
resistive load to VEE. Contrast = OF 0 1 125 22 5
Dev = (Isec — Imip)/Imip
Segment output current uniformity Ivip = (Imax + Imin)/2 _ _ +9
Dev %
Isec[0:131] = Segment
current at contrast = FF
Contrast = 5F - - +13
VDD - VEE=11.7V,
Ron_c Common QOutput On Resistance lout=30mA. - 23 33 Q
SSD1301 Rev 1.1 SOLOMON
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AC CHARACTERISTICS

Table 7 : AC Characteristics (Unless otherwise specified, Voltage Referenced to Vss, Voo = 2.4 to 3.5V, Ta = 25°C.)

Symbol Parameter Test Condition Min | Typ [ Max [ Unit
Fosc Oscillation Frequency of Vdd = 2.7V, IREF = 8uA 35 40 42 kHz
Display Timing Generator
Frrm Frame Frequency for 132x64 Graphic Display Mode, Display ON, Fosc Hz
65 MUX Mode Internal Oscillator Enabled 6x65
F
132x64 Graphic Display Mode, Display ON, —ext Hz
Internal Oscillator Disabled, External clock with 6x65
freq., Fext, feeding to CL pin.
SOLOMON Rev 1.1 SSD1301
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Table 8 : 6800-Series MPU Parallel Interface Timing Characteristics (Vpp - Vss = 2.4 to 3.5V, Ta = -30 to 85°C)

Symbol Parameter Min | Typ | Max | Unit
toycte Clock Cycle Time 300 ) ) ns
tas Address Setup Time 0 ) ) ns
tan Address Hold Time 0 ) ) ns
tosw Write Data Setup Time 40 ) ) ns
torw Write Data Hold Time 15 ) ) ns
torr Read Data Hold Time 20 ) ) ns
ton Output Disable Time B ) 70 ns
tacc Access Time ) ) 140 ns
Chip Select Low Pulse Width (read)
PWes. Chip Select Low Pulse Width (write) 16200 - - ns
Chip Select High Pulse Width (read)

PWesn Chip Select High Pulse Width (write) 28 - - ns
tr Rise Time _ _ 15 ns
te Fall Time ) ) 15 ns

w4 X
% X X
» | —p
tas o tan
E / N
tcyc\e >
< PWes| ——» {@&—pPW.,, —— B
h 4
X \ i
2= 7
(Cs2=1) > tF_<_ - tR“
|‘ tosw B b [E—
DO_D7 .
(Wiite data to driver) Valid Data
tacc
DyD
(Read data from driver) Vaid Data
Figure 8 : 6800-series MPU Parallel Interface Characteristics
SSD1301 Rev 1.1 SOLOMON
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Table 9 : 8080-Series MPU Parallel Interface Timing Characteristics (Vpp - Vss = 2.4 to 3.5V, Ta =-30 to 85°C)

Symbol Parameter Min | Typ | Max | Unit
teycle Clock Cycle Time 300 ) ) ns
tas Address Setup Time 0 ) ) ns
tan Address Hold Time 0 ) ) ns
tosw Write Data Setup Time 40 ) ) ns
torw Write Data Hold Time 15 ) ) ns
torr Read Data Hold Time 20 ) ) ns
ton Output Disable Time ) ) 70 ns
tace Access Time ) ) 140 ns

Chip Select Low Pulse Width (read)
PWest Chip Select Low Pulse Width (write) 16200 - - ns
Chip Select High Pulse Width (read)

PWesn Chip Select High Pulse Width (write) gg - - ns
tr Rise Time _ _ 15 ns
te Fall Time - - 15 ns

—_ 4 h
DiC X ><
N .
-
T tas tan
—_— \ V V,
RN\ N\ /4
tcycle
-t PWeg|m——p>
< PNogr———p
— [ I Vs N
RD N 1 N\
— —— v
WR \_\ 7/ \
- R
tosw ': torw 4—
DO'D7 .
(Write data to driver) Valid Data
—p [—
tacc toHr
(Rad?ot-f? v Valid Data X O
e atafrom driver)  N~— A N
> — >
ton
Figure 9 : 8080-series MPU Parallel Interface Characteristics
SOLOMON Rev 1.1 SSD1301
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Table 10 : Serial Interface Timing Characteristics (Vop - Vss = 2.4 to 3.5V, Ta = -30 to 85°C)

Symbol Parameter Min | Typ | Max | Unit
teycle Clock Cycle Time 250 ) B ns
tas Address Setup Time 150 - - ns
tan Address Hold Time 150 - - ns
tess Chip Select Setup Time 120 - - ns
tesH Chip Select Hold Time 60 _ _ ns
tosw Write Data Setup Time 100 _ _ ns
torw Write Data Hold Time 100 - - ns
tek Clock Low Time 100 - - ns
tewkn Clock High Time 100 - _ ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
Dic ><_F X
B
-l | [
tAS tAH
— < »| |4
CSs1 tess tc // //
(Cs2=1) \\\\\—\ SH-/
I‘ tcycle >
[t —————— | [ ———— oy >
4
SCK -
t -t -»tR -
< tosw B, [
SDA >§: Vaid Data
DIc XX
cst T\ [

(CS2=1)

soa _ XD7XDeXDoXDAXDIXDXDIXPOX

Figure 10 : Serial Interface Characteristics

SSD1301 Rev 1.1 SOLOMON
21 11/2001



Application Example

The configuration for serial mode interface is shown in the following diagram:
—» +—
132X64+ICON LINE
-
22 o § —
=Z =
Q8 D D Q
O = [ [ O
COM44 COM47
COM46 COM49
SSD1301
COM62 ICONS
VEE [IREF VREF VDD VSS CS1# D7 DS D/C#RES#VEE
A
VDD
—|—_| C2 C3 vbb
R1
= L —
VEE VREF VDD VSSIGND] CS1# SDA SCK D/C# RES# VEE
D0-D7: To MCU interface
VREF: External voltage reference for pre-charge signal (VEE<VREF<VDD)
IREF: Connect a 1% resistor to Vee and keep the current across the resistor at 8.0uA
M/S#: Need to tie high for standalone system, refer to Pin Description
M, CL, DOF# —NC for standalone
CS2 — CS2 tied to high for serial bus
R/WH#, E, DO — D5 — NC for serial bus interface
CLS — pull high for internal oscillator
C1,C2, C3:4.7uF
R1: Value=~1.2MQ to set IREF to 8.0uA
C68/80# P/S# SP#
6800 parallel interface 1 1 X
8080 parallel interface 0 1 X
Serial interface X 0 0
I°C interface *Refer to Appendix |
Note: X stands for don’t care.
SOLOMON Rev 1.1 SSD1301
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SSD1301TR1 TAB PACKAGE DIMENSION

12.850

6.150

3dvL

NOILO3HIA

ONIONIM=NN

32.600(CUTLINE)

32.000

31.875(FC)

31.470

31.330

31.275(SL)

0.600 DETAIL B

0.500
PO.15X(199+6—1)=30.600+0.02
]
O &g
3| 3
w|l vl 3 My M 8
S e
S| o ¥ -
= o)
o
J of 8
ol ¥| v
. M
o
O -
o
o 1420 gl &
g w0
- . o
13.000 13.000
2.850 PO.8X(36—{1)=28.000 N—DETAIL C
15,000 15,000
15.500 15.500 —DETAIL A
17.100 17100
19.297 20.850
42,700
44,860
48.330
Note:

1. Alldimensions are in mm unless specific

2 General Tolerance : +/-0.05Smm
3. Cu Thickness : 25um
4. SN Plating : 0.35um

MIRROR DESIGN

T M=

DIE COPPER

SSD1301 Rev 1.1
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0.800

0.663
0.400
0.070
0.075
\/7 ‘\
| 0.150
WL,
HEEEEE
S O
O
O
N
DETAIL A -
O
«©
=
DETAIL C
SOLOMON Rev 1.1 SSD1301
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APPENDIX | lIC TIMING DIAGRA

M AND PIN CONNECTION

PIN DESCRIPTION

a)

b)

12C-bus data signal SDA (D, for output and D+ for input) and
be connected to p resistors. There are also five input

Slave address bit (SAQ)
SSD1301 have to recognize the slave address before transmitting or receiving any information by the 1°C-bus. The device
will responds to the slave address following by the slave address bit (“SAQ” bit) and the read/write select bit (“R/W#” bit)
with the following byte format,

b7 bs bs bs bz by by bg

011 11 0 SAOR/W#

“SAU” bit provides an exiension bit for the siave address. Either
address of SSD1301.

“RIW#” bit determines the 1°C-bus interface is operating at either write mode or read status mode.

[’C-bus data signal (SDA)

SDA acts as a communication channel between the transml ter and the receiver. The data and the acknowledgement are
sent through the SDA. If SDA in is connected to the

i 4
that the

A
it should

_AS a it the ac A L W
The “SDA out" p|n y be dIS onn ctedf
be ignored in the I°C- bus.

[°C-bus clock signal (SCL)

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

during a single clock period of SCL.

SSD1301 Rev 1.1 SOLOMON
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sz‘ 118 Wivitn Adata and rand ranictar ctatue
UD VVIILT Uaula ailiu icau |c9|°lc| QAU
2 e PR S [ BESIRT I S D mcom rofar dm Tioc o A4 £ ey 12
The I“C-bus interface dives dCCess 10 write ddld dar comindar INLO tne aevice. riease reier 1o rigure 11 101 e write moae ot 1 C-
bus in chronological order.
Note: Co - Continuation bit

D/C# — Data / Command Selection bit
ACK — Acknowledgement
Write mode SAOQ — Slave address bit
R/W# — Read / Write Selection bit
S — Start Condition / P — Stop Condition

0|1|1|1|1|0m§>oc I(Ij ItIHI)tI [ N [ IDI Ibltl 2ols I(Ij It||t|>t| [ N [ IDI Ibltl [ .
(7)) NEES S ontrol byte ~ ata byte 1 ontrol byte A ata byte =[°
| clEA| [@ = AL LI LA =
I V ' hd
Slave Address m > 0 words 1 byte n 2> 0 bytes
MSB ... LSB
T 1T T
0111102z
Oé
Read mode | >
—
I UL SSD1301
[0 1111 0[2|2E|  Status bytes 2|0 Slave Address
I CEALLL IR AN
olglo 00000z
ﬂ—/
AL

Slave Address
Control byte

Figure 11 : I’°C-bus data format

Write mod

=

3y
r

N
~>

3)
) b’
d
B\ A
5) |/
ion will contain data bytes only.
det: is da‘a If the D/C# bit is set to logic “0”
oIIowmg data byte as a comman nd. | gic “1 |t defmes the f0||0WI data byte
8 A
SOLOMON Rev 1.1 SSD1301
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7}  The write mode

condition is established by pulling the “SDA in” from low to high while the “SCL” stays hi

will be finished when a cfnp condition is anplied. The ston condition is also defined in Fi

s} n
a sie ! IS appHieG. 1 nNe Sep congiion i nn mrigul £ 0N op

h.

thsTART

tsstop

—»

SDA

\

S e
ScL i : /
LS

START condition

STOP condition

Figure 12 : Definition of the start and stop condition

DATA OUTPUT
RY TRANSMITTFR

DATA OUTPUT
RY RFCFIVFR

SCL FROM
MASTFR

Non-acknowledge
~

n,_/

Acknowledge

LS.
START Clock pulse for
Condition acknowledaement
Figure 13 : Definition of the acknowledgement condition
SSD1301 Rev 1.1 SOLOMON
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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 14 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.
o / X N\
SCL \
data line is Change
stable; data is of data is
valid allow
oM
Figure 14 : Definition of the data transfer condition

Read mode (Read status register)

1)  The master device firstly initiates the data communication by a start condition. The definition of the start condition is
shown in Figure 12.

2) The slave address is following the start condition for recognition use. For the SSD1301, the slave address is either
“b0111100” or “b0111101”.

3) The read mode is established by setting R/W# bit to logic “1”. The read mode allows the MCU to monitor the internal
status of the chip

5) Thes
expla

6) T

SOLOMON Rev 1.1 SSD1301
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Symb Parameter Min Typ Max Unit

ol
teycle Clock Cycle Time 25 - - us
thstart | Start condition Hold Time 0.6 - - us
tHo Data Hold Time 3060 - - s
tsp Data Setup Time 100 - - ns
tsstarr | Start condition Setup Time (Only relevant for a repeated Start 0.6 - - us

condition)

tsstop Stop condition Setup Time 0.6 - - us
tr Rise Time for data and clock pin - - 300 ns
tr Fall Time for data and clock pin - - 300 ns
tioLe idle Time before a new transmission can start 1.3 - - us

SD—\A / :;< """"" [ ========= /'“"//"“ X

AN A R NN -
tIDLE
—»|tio te
thsTART tsstar tsstop
tSD
tr
R | | s
SCL
tC‘(CLE
Figure 15 : I°C Interface Timing Characteristics
SSD1301 Rev 1.1 SOLOMON
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makes no warranty,
ime any liability arising
mltauon consequenual or

B
L]

C

|L.al implant into the

ystech product could

where personal ase or use Soiomon Systech y such unintended or

unauthorized appllcatlon Buyer shall mdemmfy and hold Solomon Systech and its offices, employees, subsidiaries, affiliates, and dlstnbutors 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.
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