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1 GENERAL DESCRIPTION

SSD1306B is a single-chip CMOS OLED/PLED driver hwitontroller for organic / polymer light
emitting diode dot-matrix graphic display systetrcdnsists of 128 segments and 64 commons. This IC
is designed for Common Cathode type OLED panel.

The SSD1306B embeds with contrast control, disRAM and oscillator, which reduces the number of
external components and power consumption. It ssep brightness control. Data/Commands are
sent from general MCU through the hardware selé&sté®00/8000 series compatible Parallel Interface,
I2C interface or Serial Peripheral Interface. Thechip charge bump regulator of SSD1306B operdtes a
a wide voltage range, and supports 2.2V lowestatjpey voltage, making it suitable for many compact
portable applications which operate on common amesibattery, such as portable gadgets, consumer
appliances, portable medical devices, etc.

2 FEATURES

» Resolution: 128 x 64 dot matrix panel
*  Power supply
0 Vpp=1.65V1to 3.3V Vear forIC logic
0 Vear=2.2Vio4.2V for charge pumpulkedor circuit
0 Vcc=6Vto 15V for Panel drigin
* For matrix display
0 Segment maximum source current: 240uA
o0 Common maximum sink current: 30mA
0 256 step contrast brightness current control
* Embedded 128 x 64 bit SRAM display buffer
* Pin selectable MCU Interfaces:
0 8-bit 6800/8080-series parallel interface
0 3 /4 wire Serial Peripheral Interface
o I°C Interface
» Screen saving continuous scrolling function in dedhizontal and vertical direction
» Screen saving infinite content scrolling function
* Internal or externakkr selection
* Internal charge pump regulator with 4 selectabbpuiumode
* RAM write synchronization signal
* Programmable Frame Rate and Multiplexing Ratio
* Row Re-mapping and Column Re-mapping
*  On-Chip Oscillator
*  Chip layout for COG & COF
» Wide range of operating temperature:°@@o 85C

3 ORDERING INFORMATION

Table 3-1: Ordering Infor mation

Ordering Part Number [SEG |[COM |Package Form|Reference|Remark

0 Min SEG pad pitch : 47um
0 Min COM pad pitch : 40um
0 Die thickness300 +/- 15um
0 Bump height : Nominal 9um

SSD1306BZ 128| 64 COG 9
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Figure 4-1 SSD1306B Block Diagram
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5 DIE PAD FLOOR PLAN

Figure5-1: SSD1306BZ Die Drawing
Die Size (after 6.76mm +/-0.05mmx
Pad I—» ;
L000b0o0o0onoooonoQ sawing) 0.86mm-+/- 0.05mm
— - Die thickness 300 +/- 15um
= b % Min 1/O pad pitch 60um
= = Min SEG pad pitch 47um
= % Min COM pad pitch 40um
= =
= = Bump height Nominal 9um
=
= =
= = Bump size
= % Pad 1, 106, 124, 256 80um x 50um
= E Pad 2-18, 89-105, 107-123, 257-273 25um x 80um
=
= = Pad 19-88 35um x 70um
= = Pad 125-255 31um x 59um
—_
= m % Pad 274-281 (TR pads) 30um x 50um
= 5
= 5
— = i
= = Alignment Position Size
— = mark
E m E + shape (-2973, 0) 75um x 75um
= = + shape (2973, 0) 75um x 75um
= 5 SSL Logo (-2883.395,146.66) -
= =
= =
= H = 25 25 25
= = SRR
= 5
= —_
—_ —_
— =
= w -
= = o ¥
= = 9 Y.
= = R
— =
—_ =
—_ —_
= = Note
= = (@) Diagram showing the Gold bumps face up.
= = @ Coordinates are referenced to center of the chip.
§ = ® Coordinate units and size of all alignment matesin um.
= = @) All alignment keys do not contain gold
= = g Y g
= =
= = 'y
= £ Y
= =
= 5
= = X
= = SSD1306B >
= = =
= o B
= s B
= t
= s S :
= - = Pad 1,2,3....->281
= = Gold Bumps face up
00000000000R0000R0E
SSD1306B | Rev 1.2 | P 9/61 | Apr 2015 Solomon Systech



Table5-1: SSD1306B Bump Die Pad Coor dinates

Padno. |PadName| X-pos | Y-pos | Padno. | PadName| X-pos | Y-pos | Pad no. | Pad Name| X-pos | Y-pos Padno. | PadName| X-pos | Y-pos
1 NC -3315 [ -3775 81 | VCOMH | 1875.585 -352.83 161 SEG35 | 1364.5] 356 241 | SEG1I1. [-2398.5 356
2 VSS [ -3084.77[ -362.5 82 VCC [ 1967.185{ -352.83 162 SEG36 | 1317.5] 356 242 | SEGL15 [ -2445.5| 356
3 COM49 | -3044.77| -362.5 83 VCC [ 2027.185] -352.83 163 SEG37 [ 1270.5[ 356 243 | SEGLL | -2492.5| 356
4 COM50 | -3004.77] -362.5 84 VLSS | 2109.185 -352.83 164 SEG38 | 1223.5] 356 244 | SEG11 [-2539.5| 356
5 COM51 | -2964.77] -362.5 85 VLSS | 2169.185 -352.83 165 SEG39 | 1176.5] 356 245 | SEG118 [ -2586.5] 356
6 COM52 | -2924.77| -362.5 86 VLSS | 2254.185 -352.83 166 SEG40 | 1129.5] 356 246 | SEG119 [ -2633.5 356
7 COM53 | -2884.77| -362.5 87 NC 2314.185{ -352.83 167 SEG41 [ 1082.5[ 356 247 | SEGl2 [ -2680.5| 356
8 COMb54 | -2844.77| -362.5 88 NC 2374.185( -352.83 168 SEG42 | 1035.5] 356 248 | SEGI21 | -2727.5] 356
9 COM55 | -2804.77] -362.5 89 VSS 244477 -362.5 169 SEG43 | 9885] 356 249 | SEG12. [ -2774.5] 356
10 | COM56 | -2764.77] -362.5 90 COM31 | 2484.77] -362.5 170 SEG44 | 9415] 356 250 | SEG123|[-2821.5| 356
11 | COM57 [ -2724.77] -362.5 91 COM30 [ 2524.77] -362.5 171 SEG45 | 8945] 356 251 | SEGI2- | -28685| 356
12 | COM58 | -2684.77] -362.5 92 COM29 | 2564.77] -362.5 172 SEG46 | 847.5] 356 252 | SEGI125 | -2915.5] 356
13 | COM59 | -2644.77] -362.5 93 COM28 | 2604.77] -362.5 173 SEGA47 | 800.5[ 356 253 | SEGIL2 | -2962.5| 356
14 | COM60 | -2604.77| -362.5 94 COM27 | 2644.77] -362.5 174 SEG48 | 7535] 356 254 | SEG12 [-3009.5| 356
15 | COM61 | -2564.77| -362.5 95 COM26 | 2684.77] -362.5 175 SEG49 | 706.5]| 356 255 NC -3056.5| 356
16 | COM62 | -2524.77| -362.5 96 COM25 | 2724.77] -362.5 176 SEG50 | 659.5| 356 256 NC -3315 | 367.5
17 | COM63 | -2484.77] -362.5 97 COM?24 | 2764.77] -362.5 177 SEG51 | 612.5] 356 257 | COM32 | -3315| 315
18 | VCOMH | -2444.77] -362.5 98 COM23 | 2804.77] -362.5 178 SEG52 | 5655 356 258 | COM33| -3315| 275
19 NC  [-2334.964 -352.83 99 COM22 | 2844.77] -362.5 179 SEG53 | 5185] 356 259 | com34 [ -3315| 235
20 C2N | -2278.264 -352.83 100 | COM21 [ 2884.77] -362.5 180 SEG54 | 4715] 356 260 | COM35 [ -3315| 195
21 C2N__ | -2218.264 -352.83 101 | COM20 [ 2924.77] -362.5 181 SEGB5 | 4245]| 356 261 | COM36 [ -3315| 155
22 C2P |-2136.71§ -352.83 102 | COM19 [ 2964.77] -362.5 182 SEG56 | 377.5] 356 262 | COM37 | -3315| 115
23 C2P | -2055.464 -352.83 103 | COM18 [ 3004.77] -362.5 183 SEG57 | 330.5]| 356 263 | COM38 | -3315| 75
24 CIP [-1995.465 -352.83 104 | COMI7 | 3044.77] -362.5 184 SEG58 | 2835| 356 264 | COM39 | -3315| 35
25 CIP [-1904.119 -352.83 105 VSS 3084.77] -362.5 185 SEG59 | 236.5] 356 265 | COM40 | -3315| 5
26 CIN [-1844.11§ -352.83 106 NC 3315 | -3775 186 SEG60 | 189.5| 356 266 | COM41 | -3315| -45
27 CIN |-1762.864 -352.83 107 | COM16 | 3315 | -325 187 SEG61 | 1425] 356 267 | COM42 | -3315| -85
28 VBAT [ -1679.31 -352.83 108 | COM15 [ 3315 | -285 188 SEG62 | 955 | 356 268 | COM43 | -3315| -125
29 VBAT [ -1619.31 -352.83 109 | COM14 [ 3315 [ -245 189 SEG63 | 485 | 356 269 | COM44 | -3315| -165
30 [ VBREF | -1537.51] -352.83 110 [ COMI3 | 3315 [ -205 190 SEG64 | 15 | 356 270 | COM45 | -3315| -205
31 BGGND | -1477.51] -352.83 111 COM12 3315 -165 191 SEG65 | -45.5| 356 271 COM46 | -3315| -245
32 VCC | -1416.01] -352.83 112 | COM11 [ 3315 | -125 192 SEG66 | -92.5 | 356 272 | COM47 | -3315| -285
33 VCC | -1356.01] -352.83 113 | COM10 | 3315 -85 193 SEG67 | -139.5] 356 273 | comM48 | -3315| -325
34 | VCOMH | -1266.954 -352.83 114 COM9 3315 -45 194 SEG68 | -186.5] 356
35 | VCOMH | -1206.954 -352.83 115 COM8 3315 5 195 SEG69 | -233.5 356 Padno. [ PadName| X-pos | Y-pos
36 VLSS | -1125.155 -352.83 116 COM7 3315 35 196 SEG70 | -280.5] 356 Pin# | Pin name| X-dir | Y-dir
37 VLSS |-1043.359 -352.83 117 COM¢E 3315 75 197 SEG/1 [ -327.5] 356 274 TRO 2757.094 114.8
38 VLSS | -983.355| -352.83 118 COM5 3315 115 198 SEG72 | -374.5] 356 275 TR1 [2697.04 114.8
39 VSS -92C | -352.83 119 COM4 3315 155 199 SEG/3 | -421.5] 356 276 TR2 [2637.04 114.8
40 VSS -85¢ | -352.83 120 COM3 3315 195 200 SEG74 | -468.5] 356 277 TR3 [ 2577.04 114.8
41 VSS -79¢ | -352.83 121 COMzZ 3315 235 201 SEG75 | -515.5] 356 278 VSS [ 2517.09 114.8
42 VDD | -732.645] -352.83 122 COM1 3315 275 202 SEG76 | -562.5] 356 279 TR4 ]2457.04 114.8
43 VDD | -672.645] -352.83 123 COMC 3315 315 203 SEG77 | -609.5] 356 280 TR5 [2397.04 114.8
44 BSO | -595.655| -352.83 124 NC 3315 | 367.5 204 SEG/8 | -656.5] 356 281 TR6 | 2337.054 114.8
45 VSS [ -531.955( -352.83 125 NC 30555 [ 356 205 SEG79 | -703.5] 356
46 BS1 | -467.655| -352.83 126 SEGO | 3009.5 | 356 206 SEGB0 | -750.5] 356
47 VDD | -403.155] -352.83 127 SEGL | 29625 | 356 207 SEGB1 | -797.5] 356
48 VDD | -342.555] -352.83 128 SEG2 | 29155 [ 356 208 SEG82 | -844.5] 356
49 BS2 | -279.705| -352.83 129 SEG3 [ 28685 [ 356 209 SEG83 | -891.5] 356
50 VSS [ -215.705( -352.83 130 SEG4 | 28215 | 356 210 NC 940 | 356
51 FR -151.955] -352.83 131 SEG5 27745 | 356 211 SEG84 [ -988.5] 356
52 CL -89.815 | -352.83 132 SEG6 | 27275 | 356 212 SEGB5 |-1035.5 356
53 VSS -25.665 | -352.83 133 SEG7 | 26805 [ 356 213 SEGB6 |-1082.5§ 356
54 CStt 38.635 [ -352.83 134 SEG8 | 26335 [ 356 214 SEG87 |-1129.§ 356
55 RES# [ 109.835( -352.83 135 SEG9 | 2586.5 | 356 215 SEGB8 |-1176.4 356
56 D/C# | 182.425] -352.83 136 SEGI0 | 2539.5 | 356 216 SEGB9 |-1223.5 356
57 VSS [ 246.125( -352.83 137 SEGI11 | 24925 | 356 217 SEGQ0 [-1270.§ 356
58 R/W# | 310.425] -352.83 138 SEGI12 | 24455 | 356 218 SEGI1 |-1317.§ 356
59 E 373.125 -352.83 139 SEGI13 | 23985 | 356 219 SEG92 |-1364. 356
60 VDD 457.175 -352.83 140 SEG14 | 23515 | 356 220 SEG93 [-1411.5 356
61 VDD 517.175( -352.83 141 SEG15 [ 23045 | 356 221 SEG94 [-1458.9 356
62 DG 609.275 | -352.83 142 SEG16 | 22575 | 356 222 SEG95 |-1505. 356
63 D1 692.475 | -352.83 143 SEG17 | 22105 | 356 223 SEG96 |-1552.§ 356
64 D2 765.675 | -352.83 144 SEGI8 | 21635 | 356 224 SEG97 |-1599.5§ 356
65 D3 828.875 [ -352.83 145 SEG19 | 21165 | 356 225 SEG98 |-1646.4 356
66 VSS [ 890.325[ -352.83 146 SEG20 | 2069.5 | 356 226 SEG99 |-1693.4 356
67 D4 951.275 -352.83 147 SEG21 | 20225 | 356 227 | SEGI100]|-1740.9 356
68 D5 1013.315] -352.83 148 SEG22 | 19755 | 356 228 | SEGI01]|-1787.54 356
69 D6 1075.355| -352.83 149 SEG23 | 19285 | 356 229 | SEGI02|-1834.59 356
70 D7 1137.395| -352.83 150 SEG24 | 18815 | 356 230 | SEGI103|-1881.4 356
71 VSS [ 1220.735[ -352.83 151 SEG25 | 18345 | 356 231 | SEGI104|-19284 356
72 VSS [ 1280.735{ -352.83 152 SEG26 | 17875 | 356 232 | SEGI105|-19759 356
73 CLS | 1362.585 -352.83 153 SEG27 | 17405 | 356 233 | SEGIO06|-2022.5 356
74 VDD __ | 1425.285| -352.83 154 SEG28 | 16935 | 356 234 | SEGI107|-2069.59 356
75 VDD [ 1485.885] -352.83 155 SEG29 | 16465 | 356 235 | SEGI108]|-2116.H 356
76 VDD | 1553.185] -352.83 156 SEG30 | 1599.5 | 356 236 | SEGI109|-2163.4 356
77 VDD | 1613.185 -352.83 157 SEG31 | 15525 | 356 237 | SEGI110|-2210.5 356
78 IREF | 1684.585 -352.83 158 SEG32 | 15055 | 356 238 | SEGI11]|-2257.5 356
79 IREF | 1744.585 -352.83 159 SEG33 | 14585 | 356 239 | SEGI112|-2304.H 356
80 | VCOMH | 1815.585 -352.83 160 SEG34 | 14115 ] 356 240 | SEGI113]-2351.4 356
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6 PINDESCRIPTION

>

t be

Key:
| = Input NC = Not Connected
O =Output Pull LOW= connect to Ground
I/O = Bi-directional (input/output) Pull HIGH= connect to ¥p
P = Power pin
Figure 6-1 Pin Description

Pin Name | Type | Description

Vpb P Power supply pin for core logic operation.

Vee P Power supply for panel driving voltage. Thigliso the most positive power voltage supply pi
When charge pump is enabled;apacitor should be connected between this gin/as

Vss P This is a ground pin.

Viss P This is an analog ground pin. It should be cotetkto \ksexternally.

V comu @) The pin for COM signal deselected voltage level.

A capacitor should be connected between this pin\ag

VAT P Power supply for charge pump regulator circuit.

Status \baT Vbbb Vce

Enable Connect to external |Connect to external |A capacitor should be

charge pumpVear source Vpp source connected between this pin
and Vss

Disable Keep float or connect Connect to external |Connect to external 3¢

charge pumgto Vbp Vb source source

BGGND P Reserved pin. It should be connected dort.

C1P/CIN I C1P/C1N - Pin for charge pump capacitor; Conteeiach other with a capacitor.

C2P/C2N C2P/C2N - Pin for charge pump capacitor; Conneettth other with a capacitor.

VBREF P Reserved pin. It should be kept NC.

BS[2:0] I MCU bus interface selection pins. Please reférable 6-1 for the details of setting.

Irer I This is segment output current reference pin.

When externalderis used, a resistor should be connected betwesrmpihiand s to maintain
the ker current at a maximum of 30uA. Please refer to FEglr15 for the details of resist
value.

When internalgegis used, this pin should be kept NC.

FR 0] This pin outputs RAM write synchronizationrea$y Proper timing between MCU data writi
and frame display timing can be achieved to pretearing effect.

It should be kept NC if it is not used. Pleaser&feSection 7.4 for details usage.

CL I This is external clock input pin.

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

CLS I This is internal clock enable pin. When ifpiglled HIGH (i.e. connect to 34), internal clock is
enabled. When it is pulled LOW, the internal clagsldisabled; an external clock source mus
connected to the CL pin for normal operation.
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Pin Name | Type | Description

o

RES# This pin is reset signal input. When the pin iigglLOW, initialization of the chip is executed.

I Keep this pin HIGH (i.e. connect tooY) during normal operation.

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

D/C# I This is Data/Command control pin. When itpislled HIGH (i.e. connect to 34), the data at
D[7:0] is treated as data. When it is pulled LO\WWe tata at D[7:0] will be transferred to the
command register.

In 12C mode, this pin acts as SAQ for slave addresstsmte

When 3-wire serial interface is selected, thismirst be connected tosy

For detail relationship to MCU interface signaldegse refer to the Timing Characteristics
Diagrams: Figure 12-1 to Figure 12-5.

E (RD#) I When interfacing to a 6800-series micom@ssor, this pin will be used as the Enable (G)adi
Read/write operation is initiated when this pirpidled HIGH (i.e. connect to 34) and the chif
is selected.
When connecting to an 8080-series microprocessisrptn receives the Read (RD#) signal. Read
operation is initiated when this pin is pulled LOAMYd the chip is selected.

When serial orZC interface is selected, this pin must be conneictdts

RIWH(WR#)

This is read / write control input pin connectitagthe MCU interface.
When interfacing to a 6800-series microprocesdus, pin will be used as Read/Write (R/W#)
selection input. Read mode will be carried out wttés pin is pulled HIGH (i.e. connect tay)
and write mode when LOW.

When 8080 interface mode is selected, this pin Wél the Write (WR#) input. Data write
operation is initiated when this pin is pulled LOAMYd the chip is selected.
When serial orZC interface is selected, this pin must be conneictdts

D[7:0] 10 These are 8-bit bi-directional data boshie connected to the microprocessor’'s data bugnyh
serial interface mode is selected, DO will be thegas clock input: SCLK; D1 will be the serigl
data input: SDIN.

When PC mode is selected, D2, D1 should be tied togethdrserve as SD4, SDA in

application and DO is the serial clock input, SCL.

TRO-TR6 - Testing reserved pins. It should be Répt

SEGO ~ O
SEG127

These pins provide Segment switch signals to Op&Bel. These pins aresdstate when display
is OFF.

COMO ~ O
COM63

These pins provide Common switch signals to Olpabel. They are in high impedance state
when display is OFF.

NC - This is dummy pin. Do not group or short N@gptogether.

Table6-1: MCU Bus|nterface Pin Selection

SSD1306B
Pin Name

12C
Interface

6800-parallel
inter face (8 bit)

8080-parallel
inter face(8 bit)

4-wire Serial
inter face

3-wire Serial
interface

BSO

0

0

0

0

1

BS1

1

0

1

0

0

BS2

0

1

1

0

0

Note

@ 0 is connected to 84
@ 1 is connected to 34
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7 FUNCTIONAL BLOCK DESCRIPTIONS

7.1 MCU Interface sdection

SSD1306B MCU interface consist of 8 data pins andriirol pins. The pin assignment at differeneiface
mode is summarized in Table 7-1. Different MCU mae@® be set by hardware selection on BS[2:0] pins
(please refer torable 6-1for BS[2:0] setting).

Table 7-1: MCU interface assignment under different businterface mode

in Name |Data/Command Interface Control Signal
Bus
Interface\/D7 |[D6 [D5 [D4 [D3 [D2 |[D1 |D0 [E R/W# |CS# |DIC# |RES#
8-bit 8080 D[7:0] RD# | WR# | CS# D/C# RES#
8-bit 6800 D[7:0] E R/W#|CS# |DIC# | RES#
3-wire SPI |Tie LOW SDIN |SCLK |Tie LOW CS# |Tie LOW|RES#
4-wire SPI |Tie LOW SDIN |SCLK |Tie LOW CS# D/C# RES#
12C Tie LOW |SDAOUT SDA [SCL |Tie LOW SAO RES#

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

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

A LOW in D/C# indicates COMMAND read/write and HIGH D/C# indicates DATA read/write.
The E input serves as data latch signal while G2#W. Data is latched at the falling edge of ghal.

Table 7-2 : Control pinsof 6800 interface

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

Note

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

In order to match the operating frequency of digfAM with that of the microprocessor, some pipelin
processing is internally performed which requitesinsertion of a dummy read before the first daisplay
data read. This is shown in Figure 7-1.
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Figure7-1: Dataread back procedure - insertion of dummy read

R/W#
E

Write column
address

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

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

A LOW in D/C# indicates COMMAND read/write and HIGH D/C# indicates DATA read/write.

A rising edge of RD# input serves as a data REAEhlaignal while CS# is kept LOW.
A rising edge of WR# input serves as a data/comnVeRdT E latch signal while CS# is kept LOW.

Figure 7-2 : Example of Write procedurein 8080 parallel interface mode

CS# _\ \_
N Y

D[7:0]

D/C# >_<

high

RD#

low

Figure 7-3: Example of Read procedurein 8080 parallel interface mode

S\ / _

D[7:0]

D/C# >_<

high

WR#

low
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Table 7-3 : Control pinsof 8080 interface

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

Note

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

@) L stands for LOW in signal

In order to match the operating frequency of digf®AM with that of the microprocessor, some pipelin
processing is internally performed which requitesinsertion of a dummy read before the first daisplay
data read. This is shown figure 7-4

Figure 7-4 : Display dataread back procedure - insertion of dummy read

WR#

RD#

Write column
address

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

7.1.3 MCU Serial Interface (4-wire SPI)

The 4-wire serial interface consists of serial kId8CLK, serial data: SDIN, D/C#, CS#. In 4-wirel $fode,
DO acts as SCLK, D1 acts as SDIN. For the unustdmas from D2 to D7, RIW# (WR#), E and D/C# can
be connected to an external ground.

Table 7-4 : Control pinsof 4-wire Serial interface

Function E(RD#) | RIW#WR#) | CS# | D/IC# | DO
Write command| Tie LOW | Tie LOW L L 1
Write data Tie LOW| Tie LOW L H 1

Note
(1 H stands for HIGH in signal
@ L stands for LOW in signal

SDIN is shifted into an 8-bit shift register on gveising edge of SCLK in the order of D7, D6,D0. D/C#
is sampled on every eighth clock and the data ioytikee shift register is written to the Graphic &y Data
RAM (GDDRAM) or command register in the same clock.

Under serial mode, only write operations are alldwe
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Figure 7-5: Write procedurein 4-wire Serial interface mode

CS#

D/C#

SDIN/
SCLK

SCLK
(Do)

-

X

:
b
) L

A

A A

A

A

A

smN(Dl)% D7><D6><D5><D4><D3><D2><D1><DO>—

714 MCU Serial Interface (3-wire SPI)
The 3-wire serial interface consists of serial KISCLK, serial data SDIN and CS#.

In 3-wire SPI mode, DO acts as SCLK, D1 acts asNS[Bor the unused data pins from D2 to D7, R/W#

(WR#)#, E and D/C# can be connected to an extgnoaind.

The operation is similar to 4-wire serial interfagkile D/C# pin is not used. There are altogethbitd will
be shifted into the shift register on every ninlibck in sequence: D/C# bit, D7 to DO bit. The D/t (first
bit of the sequential data) will determine theduling data byte in the shift register is writtertie Display
Data RAM (D/C# bit = 1) or the command register@®/bit = 0). Under serial mode, only write operaso

Note

are allowed.
Table 7-5: Control pinsof 3-wire Serial interface
Function E(RD#) | RIW#WR#) | CS# | D/IC# DO
Write command| Tie LOW | Tie LOW L | TieLOW| 1t
Write data Tie LOW| Tie LOW L | TieLOW| 1

@ L stands for LOW in signal

Figure 7-6 : Write procedurein 3-wire Serial interface mode

CSt ‘\

—

28:_’\:(/>< DB1 >< DB2 >< X DBn >—
/ L

SCLK
(Do)

A

\

A

A

A

A

A

A 4 AT

5D|N<D1)%D/c#>< D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >_
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7.1.5

MCU I12C Interface

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

a)

b)

Slave address bit (SA0)

SSD1306B has to recognize the slave address kedmsmitting or receiving any information by the
I2C-bus. The device will respond to the slave addi@kswving by the slave address bit (“SAQ” bit)
and the read/write select bit (“R/W#" bit) with tfalowing byte format,

brbsbsbabsb br Iy

011 11 0 SAOR/W#

“SAO0” bit provides an extension bit for the slawddeess. Either “0111100” or “0111101", can be
selected as the slave address of SSD1306B. D/Céicpsras SAO for slave address selection.
“R/W#” bit is used to determine the operation mofiéhe FC-bus interface. R/W#=1, it is in read
mode. R/W#=0, it is in write mode.

I2C-bus data signal (SDA)

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

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

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

I2C-bus clock signal (SCL)

The transmission of information in thé€kbus is following a clock signal, SCL. Each traission of
data bit is taken place during a single clock meobSCL.
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7.15.1 12C-busWritedata

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

Figure 7-7 : 12C-bus data for mat

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

Write mode S — Start Condition / P — Stop Condition
[T 1711 R HERRR 111 [TT11]1
nlo11110] BB Qg Control byte® Data byte |2 Qg Control byte 2 Databyte |B|°
L1 B=IIS =1 =12 AL I11Is
2 — — AL A ~ <
\/ \(
Slave Address m > 0 words 1 byte n > 0 bytes

SSD1306B
Slave Address

0D
o/d
—o—

o

o

o

o

o

AJV

>
Control byt

7.1.5.2 Writemodefor |

1)

2)

3)
4)

5)

6)
7

The master device initiates the data communicdtioa start condition. The definition of the start
condition is shown in Figure 7-8. The start comudlitis established by pulling the SDA from HIGH to
LOW while the SCL stays HIGH.

The slave address is following the start condifmmrecognition use. For the SSD1306B, the slave
address is either “b0111100” or “b0111101” by chiagghe SAO to LOW or HIGH (D/C pin acts as
SAO0).

The write mode is established by setting the R/\/4bdogic “0”.

An acknowledgement signal will be generated ateeiving one byte of data, including the slave
address and the R/W# bit. Please refer to the Eig® for the graphical representation of the
acknowledge signal. The acknowledge bit is defmgthe SDA line is pulled down during the HIGH
period of the acknowledgement related clock pulse.

After the transmission of the slave address, eitfrecontrol byte or the data byte may be sentsacro
the SDA. A control byte mainly consists of Co ant€® bits following by six “0” ‘s.

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

b. The D/C# bit determines the next data byte is aatead command or a data. If the D/C# bit is
set to logic “07, it defines the following data leyas a command. If the D/C# bit is set to
logic “1”, it defines the following data byte aslata which will be stored at the GDDRAM.
The GDDRAM column address pointer will be increabgane automatically after each
data write.

Acknowledge bit will be generated after receiviagle control byte or data byte.

The write mode will be finished when a stop comxditis applied. The stop condition is also defined
in Figure 7-8. The stop condition is establishegbling the “SDA in” from LOW to HIGH while
the “SCL” stays HIGH.
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Figure 7-8 : Definition of the Start and Stop Condition

tHsTART tsstop
«— —> «—
SDA i i / \ ! i SDA
e i N
scL g / \ | | SCL
1 1 : P :
STAR_T_C_O;IEJ iltion STIC-)IS_CI)Hai;io

Figure 7-9 : Definition of the acknowledgement condition

DATA OUTPUT

BY TRANSMITTER —\ Y Y

Non-acknowledge
DATA OUTPUT : ; ~.

BY RECEIVER

i Acknowledge
SCL FROM P\
MASTER - 1 2 L 8 9

START Clock pulse for acknowledgement
Condition

Please be noted that the transmission of the datadsome limitations.

1. The data bit, which is transmitted during each §0lse, must keep at a stable state within the “HIGH
period of the clock pulse. Please refer to thigure 7-10for graphical representations. Except in start or
stop conditions, the data line can be switched ahign the SCL is LOW.

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

Figure 7-10 : Definition of the data transfer condition

/

SDA ;

& \

SCL

Data line is ' Change :
stable of data
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7.2 Command Decoder

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

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

7.3 Oscillator Circuit and Display Time Gener ator

Figure 7-11: Oscillator Circuit and Display Time Gener ator

Internal
Oscillator
Fosc

M| CLK Divider DCLK
u —»

CL » X Display
T Clock

CLS

This module is an on-chip LOW power RC oscillatwcuitry. The operation clock (CLK) can be genetht
either from internal oscillator or external soufeke pin. This selection is done by CLS pin. If Ch# is

pulled HIGH, internal oscillator is chosen and Chosld be connected tosy Pulling CLS pin LOW
disables internal oscillator and external clock trhesconnected to CL pins for proper operation. eWthe

internal oscillator is selected, its output frequeRosc can be changed by command D5h A[7:4].

The display clock (DCLK) for the Display Timing Gemtor is derived from CLK. The division factor “D”
can be programmed from 1 to 16 by command D5h
DCLK = Fosc/ D

The frame frequency of display is determined byftilewing formula.
F

0sc

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

where
» D stands for clock divide ratio. It is set by conmdd5h A[3:0]. The divide ratio has the range frbro
16.
* Kis the number of display clocks per row. Theuesils derived by
K = Phase 1 period + Phase 2 period + BANKO pulisithw
= 2+ 2+ 50 =54 at power on reset
(Please refer to Section 7.6 “Segment Drivers / @omDrivers” for the details of the “Phase”)
*  Number of multiplex ratio is set by command A8HhheTpower on reset value is 63 (i.e. 64MUX).
* Foscis the oscillator frequency. It can be changeddoymand D5h A[7:4]. The higher the register
setting results in higher frequency.
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7.4

FR synchronization

FR synchronization signal can be used to preveming effect.

FR

One frame
I
100% T >
il - et
---- — = Leett

Memory [ ¢ i 7 e == T e

Access| A&7 e > L

ccess I

. — .’
Process| 7~ i .7 - - i 7 e
""" - --"“
0% aeie .

Time

Fast write MCU
Slow write MCU
SSD1306B displaying memory updates to OLED Screen  ecevevevesssssssriraranananaes

The starting time to write a new image to OLED driis depended on the MCU writing speed. If MCU ca
finish writing a frame image within one frame peljdt is classified as fast write MCU. For MCU dee
longer writing time to complete (more than one feabut within two frames), it is a slow write one.

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

For slow write MCU: MCU should start to write new frame ram dataratte falling edge of the®IFR
pulse and must be finished before the rising edgeeo3’ FR pulse.

7.5

Reset Circuit

When RES# input is LOW, the chip is initialized kwthe following status:

1.
2.
3.

©o~No O A

Display is OFF

128 x 64 Display Mode

Normal segment and display data column addresscandddress mapping (SEGO mapped to
address 00h and COMO mapped to address 00h)

Shift register data clear in serial interface

Display start line is set at display RAM address 0

Column address counter is set at O

Normal scan direction of the COM outputs

Contrast control register is set at 7Fh

Normal display mode (Equivalent to A4h command)
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7.6 Segment Drivers/ Common Drivers

Segment drivers deliver 128 current sources toeditie OLED panel. . The driving current can be steja
by altering the registers of the contrast settiogmmand (81h). Common drivers generate voltage-segnn
pulses.

The segment driving waveform is divided into thpbases:

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

2. In phase 2, the OLED pixel is driven to the tardewwltage. The pixel is driven to attain the
corresponding voltage level fromsy The period of phase 2 can be programmed inlheingin 1 to
15 DCLKs. If the capacitance value of the pixelQdfED panel is larger, a longer period is required
to charge up the capacitor to reach the desirddgel

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

Figure 7-12 : Segment Output Waveform in three phases

Segment 4

N

1
1
Vss 1 4
1
Phase:' '1'2 3 Time

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

In phase 3, if the length of current drive pulse@tiis set to 50, after finishing 50 DCLKSs in curtrelrive
phase, the driver IC will go back to phase 1 fottmew display.
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7.7 Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding the fiattern to be displayed. The size of the RAM is
128 x 64 bits and the RAM is divided into eight pagfrom PAGEO to PAGE7, which are used for
monochrome 128x64 dot matrix display, as shownguie 7-13.

Figure 7-13 : GDDRAM pages structure of SSD1306B

Row re-mapping

PAGEO (COM0-COM?7) Page 0 PAGEO (COM 63-COMS56)
PAGE1 (COM8-COM15) Page 1 PAGE1 (COM 55-COM48)
PAGE2 (COM16-COM23) Page 2 PAGE2 (COM47-COMA40)
PAGE3 (COM24-COM31) Page 3 PAGE3 (COM39-COM32)
PAGE4 (COM32-COM39) Page 4 PAGE4 (COM31-COM24)
PAGES5 (COM40-COMA47) Page 5 PAGES5 (COM23-COM16)
PAGE6 (COM48-COM55 Page 6 PAGE6 (COM15-COMS)
PAGE7 (COM56-COMG63) Page 7 PAGE7 (COM 7-COMO)
= — £G127
Column re-mapping SEG127 --------nnnnnnnmmmmmmmmmmmmmmmmmmmmmmmmmmm SEGO

When one data byte is written into GDDRAM, all ttewvs image data of the same page of the current
column are filled (i.e. the whole column (8 bitgimted by the column address pointer is filled.atdbit DO
is written into the top row, while data bit D7 isitten into bottom row as shown in Figure 7-14.

Figure 7-14 : Enlargement of GDDRAM (No row re-mapping and column-remapping)
™M o OO~

(V] AN AN N
O NMmS A9 9494
QOO0 ONONUNRUNO]
W 0 W W e eressEsEssssssssus W W DWW
NDONHON NDNNON
| | ' LSB DO COM16
: I : COM17
PAGE2 l I : " E E B B E NN NN NN EENEEENEEEGBETDR
l 'MSB D7 COM23

T~ Each box represents one bit of image data

For mechanical flexibility, re-mapping on both Segrhand Common outputs can be selected by softagare
shown in Figure 7-13.

For vertical shifting of the display, an internabister storing the display start line can be satantrol the
portion of the RAM data to be mapped to the disgtamymmand D3h).
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7.8 SEG/COM Driving block

This block is used to derive the incoming powerrsesi into the different levels of internal use ag## and
current.

Vcc is the most positive voltage supply.

Vcowmn is the Common deselected level. It is internediyulated.

Vssis the ground path of the analog and panel current

Ireris a reference current source for segment cudrivers kec  The relationship between reference
current and segment current of a color is:

Isec = (Contrast) / 256 x:Er x scale factor
in which

the contrast (1~255) is set by Set Contrast comr8ahgand
the scale factor is 8 by default.

When external/er is used, the magnitude ofek is controlled by the value of resistor, which is
connected betweernek pin and \és as shown in Figure 7-15. It is recommended tolgetto
30£2uA so as to achieveek = 240uA at maximum contrast 255.

Figure7-15: I rer Current Setting by Resistor Value

SSD1306B

Irer (voltage at

Max lrer~30U this pin = \bc — 3)

R1

Vss

Since the voltage agdr pin is VCC — 3V, the value of resistor R1 can twenfd as below:
For Irer (max)= 3OUA, \ec =12V:
R1 = (Voltage atder— Vsg) / Irer

(12 - 3) / 30uA
300KQ

When internal der is used, thegkr pin should be kept NC and thed can be set as either 150uA or
240uA (max) by software command ADh setting. Thie®n of external or internakdr is also
controlled by command ADh. For details, pleaserrefd able 8-1.
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7.9 Power ON and OFF sequence
The following figures illustrate the recommendedvpo ON and power OFF sequence of SSD1306B:

7.9.1 Power ON and OFF sequence with External Vcc

Power ON sequence:
1. Power ON \p
2. After Vpp become stable, set RES# pin LOW (logic low) foleast 3us ¢) ¥ and then HIGH (logic
high).
3. After set RES# pin LOW (logic low), wait for at ke8us (#). Then Power ON ¥ ®
4. After Vcc become stable, send command AFh for display OXE/SEM will be ON after 100msA#).

Figure 7-16 : The Power ON sequence

ON Voo ERES# ON Voo Send AFh command for Dizplay ON
1 |

| |
o
""\"IIDD T - T I T
oL
1
OFF T T r"Jr """" -
I : ty | I I
| "l| | '
REGH ===—==——1==- ' ;
! A L )
GND | H—t|—-| }
o | '
""-"IICE _‘.lllllllJ :
QFF TTTEEEEm T l|_"_"_: """"""""""""" I_ """"""" -
! ! | ta |
—»
I | (8]
SEG/COM : /
| .

Power OFF sequence:
1. Send command AEh for display OFF.
2. Power OFF \¢c® @@
3. Power OFF ¥p after ber © (Typical br=100ms)

Figure 7-17 : The Power OFF sequence

Send command AEh for display OFF OFF Vcc OFF IVDD
I |
Vee ' I
I NIIIIIIIIIIIIIIIIF‘
| | R
OFF- oo pemiie o P L. "sunnssnsnasnnnns
: L torr I
Voo et
\
OFF-cicicio. : ........... :_ ............................ -
I

Note:

@ Since an ESD protection circuit is connected betwébp and \ec, Vcc becomes lower thangg whenever Wp is
ON and \&c is OFF as shown in the dotted line afd¥h Figure 7-16 and Figure 7-17.

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

@ Power Pins (¥c) can never be pulled to ground under any circuntsta

) The register values are reset after t

®) Vpp should not be Power OFF beforedPower OFF.
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7.9.2 Power ON and OFF sequence with Charge Pump Application

Power ON sequence:
1. Power ON \4p
2. Wait for ton. Power ON Mar.® (where Minimum én = Oms)
3. After Vear become stable, set RES# pin LOW (logic low) foleast 3us ¢) ¥ and then HIGH (logic
high).
4. After set RES# pin LOW (logic low), wait for at eBus (#). Then input commands with below
sequence:
a. 8Dh 14h for enabling charge pump at 7.5V mode
b. AFh for display ON
5. SEG/COM will be ON after 100msaf).

Figure 7-18 : The Power ON sequence with Charge Pump Application

OM Voo ON Vear RESz  Send 8Dh 14h command for enabling charge pump
' ] Sead AFh command for display ON

|
v | i |
't
I B T
|
I b Rl Y ] S bos mtmp sems s s ppmte o mmormm s e i
o g |4 v
WVEAT gl 1 | i
|lgmm ly 1 JI_ -L :
it g P e e e 5 . P I R PR P o
1 | 11 I I T

RES# ______! ! = !
I I | H

— S S SRS 2

GND I I ’IthI : i 1|
| | | 1
- o o AN
SEG/COM i :
! |_ """"""" —QFF

I

Power OFF sequence:
1. Send command AEh for display OFF
2. Send command 8Dh 10h to disable charge pump
3. Power OFF ¥ar after ber. @ @@ (Typical brr=100ms)
4. Power OFF p after brra (Where Minimumder, = Oms® | Typical brr=5ms)

Figure 7-19 : The Power OFF sequence with Charge Pump Application

Send command AEh  Send command 8Dh 10h OFF OFF

for di5||3|a}’ OFF to dizable charge pump  VEAT  VID
| o tom
VBar :
; | \
DFF ______ .}_ ..................... _I ..................... _; ....... .I.._f_..l.‘_._l.‘.-.J_-_.,.l
| I | toFe |
. | | Lnl—lrl
Voo ] i [ \
I
OFF Je )

sNote:

@ Since an ESD protection circuit is connected betwébp and \kat, Vear becomes lower thangg whenever Wp is
ON and \&at is OFF as shown in the dotted line afa¥in Figure 7-18 and Figure 7-19.

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

@ Power Pins (¥ar) can never be pulled to ground under any circuntsta

) The register values are reset after t

®) Vpp should not be Power OFF beforesy Power OFF
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7.10 Charge Pump Regulator

The internal regulator circuit in SSD1306B acconyiam only 2 external capacitors can generate a
maximum of 9.0V voltage supply,c¢ and a maximum output loading of 12mA from a lowtage supply
input, Vear. INn SSD1306B, there are 4 charge pump outpgtsétting, 6V, 7.5V, 8.5V and 9V, which can be
selected by software command 8Dh setting. The i¥ the voltage supply to the OLED driver blockhi§
regulator can be turned ON/OFF by software comn& setting. For details, please refeféble 8-1

8 COMMAND TABLE

Table 8-1: Command Table
(D/IC#=0, RIW#(WR#) = 0, E(RD#=1) unless specifittiag is stated)

1. Fundamental Command Table

D/C#Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command Description

0 |81
0 |A[7:0]

1
A7

0
As

0
As

0
As

0
Az

0
Az

0
A1

1
Ao

Set Contrast ConfPoluble byte command to select one of the

contrast steps. Contrast increases as the vallie
increases.

(RESET =7Fh)

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

0 A4/A5

Entire Display ON

IAdh, Xo=0b: Resume to RAM content display
(RESET)

Output follows RAM content
IASh, Xo=1b: Entire display ON

Output ignores RAM content

0 AG/AT

Set Normal/lnverse
Display

IA6h, X[0]=0b: Normal display (RESET)
0 in RAM: OFF in display panel
1in RAM: ON in display panel
IA7h, X[0]=1b: Inverse display

0 in RAM: ON in display panel
1in RAM: OFF in display panel

0 |A[5:4]

[

oo

[N

Internal ker Setting

Select external or internatdr:

IA[4] = ‘0" Select externalder (RESET)
IA[4] = ‘1: Enable internal ker during displa]
ON

<

Internal ker value setting:
IA[5] = ‘0" Internal Irer setting: 19uA, output a
maximum kec=150uA (RESET)
IA[5] = ‘1" Internal Irer setting: 30UA, output a
maximum kec=240uA

Note
(1) Refer to section 7.8 for details.

0 AE/AF

Set Display ON/OF

AEh, X[0]=0b:Display OFF (sleep mode)
(RESET)
IAFh X[0]=1b:Display ON in normal mode

NOF

Command for no operation
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2. Scrolling Command Table

D/C#Hex |D7 D6 D5 P4 D3 P2 ||P1 |DO |Command Description
0 26/27| 0 | O 110 0 1 1 Y% |Continuous 26h, X[0]=0, Right quizontal Scroll
0O |A[70]J0O|O0|O0|O0]| O 0 0 0 [Horizontal Scroll {27h, X[0]=1, Left Horizontal Scroll
0 B[2:0]| * | * | * | * * B, | B; | By [Setup (Horizontal scroll by 1 column)
0 Cl20]| * | * | * | * * C | C | G
0 D[2:0]| * * * * * D, D; Do A[7:0] : Dummy byte (Set as 00h)
. *
8 IE[[;(())]] * EE E: E: Ej IEE Ei IEE B[2:0] : Define start page address
' 000b — PAGE(®11b — PAGE3110b — PAGES

001b — PAGEN100b — PAGE4111b — PAGETY
010b — PAGE2101b — PAGES

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

000b — 6 frames 100b — 3 frames

001b — 32 frames 101b — 4 frames

010b — 64 frames 110b -5 frame

011b — 128 frames 111b — 2 frame

D[2:0] : Define end page address

000b — PAGE(

D11b — PAGE3

110b — PAGES

001b — PAGE]

1100b — PAGE4

111b — PAGET

010b — PAGE]

1.01b — PAGES

E[6:0] : Define start column address (RESET = 00
F[6:0] : Define end column address (RESET = 7F
Notes:
B[2:0]

@ The value of F[6:0] must be larger than or equa
E[6:0]

h)

h)

(M The value of D[2:0] must be larger than or equa|l t

to
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2. Scrolling Command Table

D/C#

Hex D7

D6

D5 D3 D2

D1

DO

Command

Description

o

[cNeoNeoNeoNe)]

29/2A
A[2:0]
B[2:0]
Cl[2:0]
D[2:0]
E[5:0]

* * X * OO

0

* % X X O

B

* ok kO
* ok kO

D>
E>

M+ *+ +oo|k

B

D:
E1

Bo
Co
Do
Eo

Continuous
\Vertical and
Horizontal Scroll
Setup

29h, X1 Xo=01b : Vertical and Right Horizontal Scroll
2Ah, X1X¢=10b : Vertical and Left Horizontal Scroll
(Horizontal scroll by 1 column)

A[7:0] : Dummy byte

B[2:0] : Define start page address

000b — PAGEM®11b — PAGE3110b — PAGES
001b — PAGEN100b — PAGE4111b — PAGET7
010b — PAGE2101b — PAGES

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

000b — 6 frames 100b — 3 frames

001b — 32 frames 101b — 4 frames

010b — 64 frames 110b — 5 frame

011b — 128 frames 111b — 2 frame

D[2:0] : Define end page address

000b — PAGE@M11b — PAGE3110b — PAGES

001b — PAGEN00b — PAGE4111b — PAGE?Y

010b — PAGEZ01b — PAGES
The value of D[2:0] must be largeregual
to B[2:0]

E[5:0] : Vertical scrolling offset
e.g. E[5:0]= 01h refer to offset rellv
E[5:0] =3Fh refer to offset3-fows

Note
() No continuous vertical scrolling is available.

2E

Deactivate scrol

IStop scrolling that is configured by command
26h/27h/29h/2Ah.

Note
(1) After sending 2Eh command to deactivate the somll
action, the ram data needs to be rewritten.

2F

Activate scroll

Start scrolling that is configured by the scrollisetuy
commands :26h/27h/29h/2Ah with the following valid
sequences:

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

For example, if “26h; 2Ah; 2Fh.” commands are
issued, the setting in the last scrolling setup roamd,
i.e. 2Ah in this case, will be executed. In otherds,
setting in the last scrolling setup command ovedpsi
the setting in the previous scrolling setup comnsand
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2. Scrolling Command Table

001b — PAGE100b — PAGE4111b — PAGETY
010b — PAGEZ101b — PAGES

C[7:0] : Dummy byte (Set as 01h)

D[2:0] : Define end page address
000b — PAGEM®11b — PAGE3110b — PAGES
001b — PAGE1100b — PAGE4111b — PAGET7
010b — PAGE2101b — PAGES

E[6:0] : Define start column address (RESET = 0(
F[6:0] : Define end column address (RESET = 7F|

Note
1) The value of D[2:0] must be larger than or equaBa:0]
() The value of F[6:0] must be larger than E[6:0]

3 A delay time of 2 frame frequency must be set if
sending the command of 2Ch / 2Dh consecutively

top

D/C#Hex |D7 D6 D5 P4 D3 P2 ||P1 |DO |Command Description
0 A3 1/0|1]0 0 0 1 1 |Set Vertical ScroA[5:0] : Set No. of rows in top fixed area. The M.
0 AGO]| * | * |As|As| As | A2 | A1 | A JArea rows in top fixed area is referenced to the
0 B[6:0]| * |Bs|Bs|Bsa| Bs | B2 | B1 | Bo of the GDDRAM (i.e. row 0).[RESET = 0]
B[6:0] : Set No. of rows in scroll area. This igth
number of rows to be used for vertical
scrolling. The scroll area starts in the first
row below the top fixed area. [RESET = 6¢4]
Note
(1) A[5:0]+B[6:0] <= MUX ratio
() B[6:0] <= MUX ratio
(3aVertical scrolling offset (E[5:0] in 29h/2Ah) <
B[6:0]
(30) Set Display Start Line (3%4X3X2X1Xo of
40h~7Fh) < B[6:0]
(4) The last row of the scroll area shifts to thetfisv
of the scroll area.
(5) For 64d MUX display
A[5:0] = 0, B[6:0]=64 : whole area scrolls
A[5:0] = 0, B[6:0] < 64 : top area scrolls
A[5:0] + B[6:0] <64 : central area scrolls
A[5:0] + B[6:0] = 64 : bottom area scrolls
0 2C/2Df 0O | O | 1|0 1 1 0 % [Content Scroll [2Ch, X[0]=0, Right Horizontal Scroll by one column
0 A[70]l 0| 0| 0| O 0 0 0 0 [Setup 2Dh, X[0]=1, Left Horizontal Scroll by one column
0 B[2:0]| * | * | * | * * B, | B1 | Bo
0 Cczo)| * | = | * | * * 0 0 1 A[7:0] : Dummy byte (Set as 00h)
0 D[2:0]| * | * | * | * * D2 | D1 | Do .
0 E[70]| * |Es |Es|Es| Es | E2 | E1 | Eo B[2:0] : Define start page address
0 FI70]| * | Fo | Fs | Fa| Fs [= =) Fo 000b — PAGE(@11b — PAGE3110b — PAGES

h)
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3. Addressing Setting Command Table

] as

5S
] as

D/C#Hex D7 D6 D5 D4 D3 D2 D1 D0 |Command Description
0 00~0F| O 0 0 0| % | X2 | X1 | Xo [Set Lower Column [Set the lower nibble of the column start addres
Start Address for  [register for Page Addressing Mode using X[3:(
Page Addressing |data bits. The initial display line register iset®
Mode 0000b after RESET.
Note
(M This command is only for page addressing mode
0 10~1F| O 0 0 1| % | X2 | X1 | Xo [Set Higher Column [Set the higher nibble of the column start addre
Start Address for  [register for Page Addressing Mode using X[3:(
Page Addressing |data bits. The initial display line register isett
Mode 0000b after RESET.
Note
(M This command is only for page addressing mode
0 20 0 0 1 0 0 0 0 0| Set Memory IA[1:0] = 00b, Horizontal Addressing Mode
0 A[1:0] | * * * * * * |A 1| Ap |Addressing Mode |A[1:0] = 01b, Vertical Addressing Mode
IA[1:0] = 10b, Page Addressing Mode (RESET
A[1:0] = 11b, Invalid
0 21 0 0 1 0 0 0 0 1| Set Column AddreSstup column start and end address
0 A6:0] | * | As | As | Aa | As | A2 | A1 | Ao IA[6:0] : Column start address, range : 0-127d,
(0] B[GIO] * Bs Bs B4 Bs B> B, Bo (RESET:Od)
B[6:0]: Column end address, range : 0-127d,
(RESET =127d)
Note
(1) This command is only for horizontal or vertical
addressing mode.
0 22 0 0 1 0 0 0 1 0| Set Page Address Setup padeast end address
0 A[2:0] | * * * * * A2 | A1 | Ao A[2:0] : Page start Address, range : 0-7d,
0 B[2:0]| * * * * * |B2| Bi1]| Bo (RESET = 0d)
B[2:0] : Page end Address, range : 0-7d,
(RESET = 7d)
Note
(1) This command is only for horizontal or vertical
addressing mode.
0 BO~B7| 1 0 1 1 0| % | X1 | Xo [Set Page Start Set GDDRAM Page Start Address
Address for Page |(PAGEO~PAGE?Y) for Page Addressing Mode
Addressing Mode |using X[2:0].
Note
(M This command is only for page addressing mode
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4. Har dwar e Configuration (Panel resolution & layout related) Command Table
D/IC#Hex |D7 D6 D5 P4 P3 D2 |P1 PO |Command [Description
0 40~7F| O 1 | Xs | Xa| Xa| X2 | X2 | Xo [Set Display Start Linget display RAM display start line register from 0-
63 using KX 3XoX1Xo.
Display start line register is reset to 000000b
during RESET.
0 AO/A1| 1 | O 1 0 0 0 0| X [Set Segment Re-map0Oh, X[0]=0b: column address 0 is mapped to
SEGO (RESET)
Alh, X[0]=1b: column address 127 is mapped fto
SEGO
0 A8 110 1 0 1 0 0 0 | Set Multiplex Ratio] Set MUX ratioNg-1 MUX
0 A[5:0] | * * 1 As | As | As | A2 | AL | Ao N=A[5:0] : from 16MUX to 64MUX, RESET:
111111b (i.e. 63d, 64MUX)
IA[5:0] from O to 14 are invalid entry.
0 co/cg| 1 1 0 0| | O 0 0 |Set COM Output |COh, X[3]=0b: normal mode (RESET) Scan from
Scan Direction COMO to COM|[N —-1]
C8h, X[3]=1b: remapped mode. Scan from
COM|N-1] to COMO
\Where N is the Multiplex ratio.
0 D3 1 1 0 1 0 0 1 1| Set Display Offset| Set vertatéft by COM from 0d~63d
0 A[5:0] | * * JAs | As | As | Ao | A | Ao The value is reset to 00h after RESET.
0 DA 1 1 0 1 1 0 1 0| Set COM Pins IA[4]=0b, Sequential COM pin configuration
0 A5:4]| O 0| A |As]| O 0 1 0 |[Hardware A[4]=1b(RESET), Alternative COM pin
Configuration configuration
A[5]=0b(RESET), Disable COM Left/Right remap
A[5]=1b, Enable COM Left/Right remap
5. Timing & Driving Scheme Setting Command Table
D/C#Hex |D7 D6 D5 P4 D3 D2 D1 D0 |Command Description
0 D5 1 1 0| 1 0 1 0 1 | Set Display Clock |A[3:0] : Define the divide ratio (D) of the display
0 |A[70]| A7 | As | As | As | As | A2 | A1 | Ao Divide clocks (DCLK):
Ratio/Oscillator Divide ratio= A[3:0] + 1, RESET is 0000b
Frequency (divide ratio = 1)
IA[7:4] : Set the Oscillator Frequencypdc
Oscillator Frequency increases with the
value of A[7:4] and vice versa. RESE[
is 1000b
Range:0000b~1111Brequency increasep
as setting value increases.
0 D9 1 1 o 1 1 0 0 1 | Set Pre-charge Pepjd:0] : Phase 1 period of up to 15 DCLK clocks 0
is invalid entry (RESET=2h)
0 |A[7:0] | A7 | As | As | As | As | A2 | A1 | Ao IA[7:4] : Phase 2 period of up to 15 DCLkocks Q
is invalid entry (RESET=2h)
0 |DB 0] 1 0 Set Yown Deselect A[5:4] | Hex | V comn deselect level
: Level code
0 |A5:4] As | As 0 0 00b | 00h | ~0.65 X Wc
01b 10h | ~0.71 X \&c
10b | 20h | ~0.77 x \kc (RESET)
11b | 30h | ~0.83 x \kc
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6. Advance Graphic Command Table

D/C#

Hex |D7

D6

D5

D4 D3

D2

D1

DO

Command

Description

0
0

23 0
Al6:0]| *

0

*

1
A5

0 0
Ad | A3

A2

AO

Set Fade
Out and
Blinking

IA[5:4] = 00b Disable Fade Out / Blinking Mode[REHE

A[5:4] = 10b Enable Fade Out mode.
Once Fade Mode is enabled, contrast decrease disadua
to all pixels OFF. Output follows RAM content when
Fade mode is disabled.

A[5:4] = 11b Enable Blinking mode.

Once Blinking Mode is enabled, contrast decrease
gradually to all pixels OFF and than contrast iasee
gradually to normal display. This process loop
continuously until the Blinking mode is disabled.

A[3:0] : Set time interval for each fade step

A[3:0]

0000b
0001b
0010b

Time interval for each fade stey
8 Frames

16 Frames

24 Frames

1111b | 128 Frames

Note
(D Refer to section 9.3.1 for details.

o

D6
Al0] | 0

[E=Y

[N

o

[N
o

[

[

AO

Set Zoom In

A[0] = Ob Disable Zoom in Mode[RESET]
A[0] = 1b Enable Zoom in Mode
Note

() The panel must be in alternative COM pin
configuration (command DAh A[4] =1)

(2 Refer to section 9.3.2 for details.

7. Char ge Pump Command

Table

D/C#

Hex |D7

D6

D5

D4 D3

D2

D1

DO

Command

Description

0
0

8D 1
A[7:0]| A7

0

*

0
0

0 1
1 0

[E=Y

[E=Y

Charge
Pump
Setting

(

Enable / Disable internal charge pump:
A[2] = Ob, Disable charge pump (RESET)
A[2] = 1b, Enable charge pump during display on

Note

command sequence:

8Dh ; Charge Pump Setting

14h / 15h / 94h / 95h ; Enable Charge Pump
IAFh; Display ON

A[0]
ob
1b
ob
1b

Hex code
14h
15h
94h
95h

Charge Pump Mode
7.5V (RESET)
6.0V
8.5V
9.0V

A[7]
Ob
Ob
1b
1b

D The Charge Pump must be enabled by the following

Note

(1) “*" stands for “Don’t care”.
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Table 8-2 : Read Command Table

Bit Pattern Command Description

D7DeDsD4D3D2D1Do Status Register Read D[7]: Reserved

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

D[4] . Reserved

D[3] . Reserved

D[2] . Reserved

D[1] . Reserved

D[0] . Reserved

Note
(@ patterns other than those given in the CommandeTare! prohibited to enter the chip as a commandnaspected
results can occur.

8.1 DataRead/Write

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

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

Also, a dummy read is required before the firsadagad.

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

Table 8-3 : Addressincrement table (Automatic)

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

0 1 Read Status No

1 0 Write Data Yes

1 1 Read Data Yes
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9 COMMAND DESCRIPTIONS
9.1 Fundamental Command

9.1.1 Set Lower Column Start Addressfor Page Addressing M ode (00h~OFh)

This command specifies the lower nibble of thet8&blumn start address for the display data RAMeund
Page Addressing Mode. The column address will beemented by each data access. Please refer torSect
Table 8-1 and Section 9.1.3 for details.

9.1.2 Set Higher Column Start Addressfor Page Addressing Mode (10h~1Fh)

This command specifies the higher nibble of thet&tumn start address for the display data RAMam
Page Addressing Mode. The column address will beemented by each data access. Please refer torSect
Table 8-1 and Section 9.1.3 for details.

9.1.3 Set Memory Addressing Mode (20h)

There are 3 different memory addressing mode in188BB: page addressing mode, horizontal addressing
mode and vertical addressing mode. This commarsdisetway of memory addressing into one of the abov
three modes. In there, “COL” means the graphiclaisgata RAM column.

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

In page addressing mode, after the display RAMe&dfwritten, the column address pointer is incréase
automatically by 1. If the column address pointer ter is
reset to column start address and page addrestemp@mot changed. Users have to set the new gade
column addresses in order to access the next pAle ddntent. The sequence of movement of the PAGE
and column address point for page addressing nsostgoiwn in Figure 9-1.

Figure 9-1: Address Pointer M ovement of Page addressing mode
COLO | cOL1 | ... COL 126 COL 127

PAGEO
PAGE1

VIV

PAGEG6
PAGE7

VI IV|..

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

» Set the page start address of the target disptafitm by command BOh to B7h.

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

» Set the upper start column address of pointer byncand 10h~1Fh.
For example, if the page address is set to B2hed@elumn address is 03h and upper column addseish
then that means the starting column is SEG3 of PAGHe RAM access pointer is located as shown in
Figure 9-2 The input data byte will be written into RAM [pti@n of column 3.

Figure 9-2 : Example of GDDRAM access pointer setting in Page Addressing M ode (No row and column-

one bit of image data

_ remapping)
SEGO SEG3 (Starting column) SEG127
_.-RAM access point
A , COM16
LSB DO Each lattice represents/if\ COM17

|
|
| |
PAGE?2 : :
(Starting page ‘
| MSB D7 '_““ COM23
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Horizontal addressing mode (A[1:0]=00b)

In horizontal addressing mode, after the displayvRA read/written, the column address pointer seased
automatically by 1. If the column address poiméarches column end address, the column addres®episin
reset to column start address and page addres®pisirincreased by 1. The sequence of movemetiteof
page and column address point for horizontal addrgamode is shown in Figure 9-3. When both column
and page address pointers reach the end addregmititers are reset to column start address agel gtart
address (Dotted line in Figure 9-3.)

Figure 9-3: Address Pointer M ovement of Horizontal addressing mode

COLo | COL1 | ... COL 126 COL 127
PAGE0 | —= = =
PAGEL1 >
: — : :
PAGEG6 < — < = _— o
PAGE7 |tmm—— —>
TN - =

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

In vertical addressing mode, after the display RAMead/written, the page address pointer is isaeéa
automatically by 1. If the page address pointacihes the page end address, the page address oietet

to page start address and column address pointecrissased by 1. The sequence of movement of the pa
and column address point for vertical addressindemie shown in Figure 9-4. When both column ancepag
address pointers reach the end address, the poamereset to column start address and pageasi@mtss
(Dotted line in Figure 9-4.)

Figure 9-4 : Address Pointer M ovement of Vertical addressing mode

COLo [ COL1 [ ... COL 126 COL 127
PAGEO - X 2.1 A
PAGE1 s/ /... /
: N : /
LN
PAGE6 / 4 A /
PAGE7 14 vy N 11 i J
RS —_ -

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

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

» Set the page start and end address of the tagg@agilocation by command 22h.
Example is shown in Figure 9-5.

9.14 Set Column Address (21h)

This triple byte command specifies column startrassl and end address of the display data RAM. This
command also sets the column address pointer toncoktart address. This pointer is used to dehee
current read/write column address in graphic displata RAM. If horizontal address increment mosle i
enabled by command 20h, after finishing read/woite column data, it is incremented automaticallyht®
next column address. Whenever the column add@ssep finishes accessing the end column address, i
reset back to start column address and the roweaslds incremented to the next row.
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9.1.5 Set Page Address (22h)

This triple byte command specifies page start atdi@nd end address of the display data RAM. This
command also sets the page address pointer tospagerddress. This pointer is used to definectiveent
read/write page address in graphic display data RKMertical address increment mode is enabled by
command 20h, after finishing read/write one pag®,da is incremented automatically to the nexteag
address. Whenever the page address pointer fineteessing the end page address, it is resettathrt
page address.

The figure below shows the way of column and patyress pointer movement through the example: column
start address is set to 2 and column end addresst i® 125, page start address is set to 1 anel qad)
address is set to 6; Horizontal address incremexle is enabled by command 20h. In this casegrégghic
display data RAM column accessible range is frotarma 2 to column 125 and from page 1 to page 6.only
In addition, the column address pointer is set tan?d page address pointer is set to 1. AfterHing
read/write one pixel of data, the column addresimdseased automatically by 1 to access the nex¥IRA
location for next read/write operatiosolid line in Figure 9-5). Whenever the column address pointer
finishes accessing the end column 125, it is rések to column 2 and page address is automatically
increased by 1sflid line in Figure 9-5). While the end page 6 and end column 125 RAMatioa is
accessed, the page address is reset back to hecdlumn address is reset back tal@téd line in Figure
9-5). .

Figure 9-5: Example of Column and Row Address Pointer M ovement

ColO | Coll | Col2 | ... | ... Col 125 |Col 126 |Col 127
PAGEO
PAGE1 /l\ —
. ¥ —
PAGE6 \ =
N\ "

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

This command sets the Display Start Line registetetermine starting address of display RAM, bystaig
a value from 0 to 63. With value equal to 0, RAMvr0 is mapped to COMO. With value equal to 1, RAM
row 1 is mapped to COMO and so on.

Refer to Table 9-1 for more illustrations.

9.1.7 Set Contrast Control for BANKO (81h)

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

9.1.8 Set Segment Re-map (AOh/A1h)

This command changes the mapping between the digiaia column address and the segment driver. It
allows flexibility in OLED module design. Pleasdaeto Table 8-1.

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

9.1.9 EntireDisplay ON (A4h/A5h)

A4h command enable display outputs according taxB®RAM contents.

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

A5h command forces the entire display to be “ONgardless of the contents of the display data RAM.
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9.1.10 Set Normal/Inverse Display (A6h/A7h)

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

9.1.11 Set Multiplex Ratio (A8h)

This command switches the default 63 multiplex mmdany multiplex ratio, ranging from 16 to 63. The
output pads COM0O~COMG63 will be switched to the esponding COM signal.

9.1.12 External or internal Irer Selection (ADh)

This command selects the externaklor internal ker and to define the value of internatd setting. Refer to
Section 7.8 for details.

9.1.13 Set Display ON/OFF (AEh/AFh)

These single byte commands are used to turn thedQiagel display ON or OFF.

When the display is ON, the selected circuits byNkester Configuration command will be turned ON.
When the display is OFF, those circuits will bened OFF and the segment and common output argsin V
state and high impedance state, respectively. Téwmaenands set the display to one of the two states:

0 AEh : Display OFF

0 AFh: Display ON

Figure 9-6 : Transition between different modes

AFh
AEh

9.1.14 Set Page Start Addressfor Page Addressing M ode (BOh~B7h)

This command positions the page start address @am 7 in GDDRAM under Page Addressing Mode.
Please refer to Table 8-1 and Section 9.1.3 dtails.

9.1.15 Set COM Output Scan Direction (COh/C8h)

This command sets the scan direction of the CONpudutallowing layout flexibility in the OLED module
design. Additionally, the display will show onceastttommand is issued. For example, if this commiand
sent during normal display then the graphic displaly be vertically flipped immediately. Please eefto
Table 9-3 for details.

9.1.16 Set Display Offset (D3h)

This is a double byte command. The second commaecifees the mapping of the display start line he of
COMO~COMG63 (assuming that COMO is the display diaet then the display start line register is eqad).

For example, to move the COM16 towards the COM@adtiion by 16 lines the 6-bit data in the secone byt
should be given as 010000b. To move in the oppadsigetion by 16 lines the 6-bit data should besgiby
64 — 16, so the second byte would be 110000b. dhawing two tables (Table 9-1, Table 9-2) show the
example of setting the command COh/C8h and D3h.
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Table 9-1: Example of Set Display Offset and Display Start Linewith no Remap

Output
64 64 64 56 56 56 Set MUX ratio(A8h)
Normal Normal Normal Normal Normal Normal COM Normal / Remapped (COh / C8h)
Hardware 0 8 0 0 8 0 Display offset (D3h)
pin name 0 0 8 0 0 8 Display start line (40h - 7Fh)
COMO RowO RAMO Row8 RAMS8 Row0 RAM8 RowO RAMO Row8 RAMS8 Row0 RAMS8
CoMm1 Rowl RAM1 Row9 RAM9 Rowl RAM9 Rowl RAM1 Row9 RAM9 Rowl RAM9
COoMm2 Row2 RAM2 Rowl0 RAM10| Row2 RAM10| Row2 RAM2 | Rowl0 RAM10| Row2 RAMI10
COM3 Row3 RAM3 Rowll RAM11| Row3 RAMI11| Row3 RAM3 | Rowll RAM11| Row3 RAMI11
Com4 Row4 RAM4 | Rowl2 RAM12| Row4 RAMI12| Row4 RAM4 | Rowl2 RAM12| Row4 RAM12
COM5 Row5 RAMS5 Rowl3 RAM13| Row5 RAMI13| Row5 RAMS5 | Rowl3 RAM13| Row5 RAMI13
COM6 Row6 RAM6 Rowl4 RAM14| Row6 RAM14| Row6 RAM6 | Rowl4 RAM14| Row6 RAM14
Ccom7 Row7 RAM7 Rowl5 RAM15| Row7 RAMI15| Row7 RAM7 | Rowl5 RAM15| Row7 RAMI15
[ele]V}] Row8 RAMS8 Rowl6 RAM16| Row8 RAM16 | Row8 RAMS8 Rowl6 RAM16| Row8 RAM16
COM9 Row9 RAM9 Rowl7 RAM17| Row9 RAM17 | Row9 RAM9 Rowl7 RAM17| Row9 RAM17
COM10 | Rowl0 RAM10 | Rowl8 RAM18| Rowl0 RAM18| Rowl0 RAM10| Rowl8 RAM18| Rowl0 RAM18
COM11 | Rowll RAM11 | Rowl9 RAM19| Rowll RAM19| Rowll RAM11| Rowl9 RAM19| Rowll RAM19
COM12 | Rowl2 RAM12 | Row20 RAM20| Rowl2 RAM20| Rowl2 RAM12| Row20 RAM20| Rowl2 RAM20
COM13 | Rowl3 RAM13 | Row2l RAM21| Rowl3 RAM21| Rowl3 RAM13| Row2l RAM21| Rowl3 RAM21
COM14 | Rowl4 RAM14 | Row22 RAM22| Rowl4 RAM22| Rowl4d RAM14| Row22 RAM22| Rowld RAM22
COM15 | Rowl5 RAM15 | Row23 RAM23| Rowl5 RAM23| Rowl5 RAM15| Row23 RAM23| Rowl5 RAM23
COM16 | Rowl6 RAM16 | Row24 RAM24| Rowl6 RAM24| Rowl6é RAM16| Row24 RAM24| Rowl6é RAM24
COM17 | Rowl7? RAM17 | Row25 RAM25| Rowl7 RAM25| Rowl7 RAM17| Row25 RAM25| Rowl7 RAM25
COM18 | Rowl8 RAM18 | Row26 RAM26| Rowl8 RAM26| Rowl8 RAM18| Row26 RAM26| Rowl8 RAM26
COM19 | Rowl9 RAM19 | Row27 RAM27| Rowl9 RAM27| Rowl9 RAM19| Row27 RAM27| Rowl9 RAM27
COM20 | Row20 RAM20 | Row28 RAM28| Row20 RAM28| Row20 RAM20| Row28 RAM28| Row20 RAM28
COM21 | Row21 RAM21 | Row29 RAM29| Row21l RAM29| Row2l RAM21| Row29 RAM29| Row2l RAM29
COM22 | Row22 RAM22 | Row30 RAM30| Row22 RAM30| Row22 RAM22| Row30 RAM30| Row22 RAM30
COM23 | Row23 RAM23 | Row3l RAM31| Row23 RAM31| Row23 RAM23| Row3l RAM31| Row23 RAM31
COM24 | Row24 RAM24 | Row32 RAM32| Row24 RAM32| Row24 RAM24| Row32 RAM32| Row24 RAM32
COM25 | Row25 RAM25 | Row33 RAM33| Row25 RAM33| Row25 RAM25| Row33 RAM33| Row25 RAM33
COM26 | Row26 RAM26 | Row34 RAM34| Row26 RAM34| Row26 RAM26| Row34 RAM34| Row26 RAM34
COM27 | Row27 RAM27 | Row35 RAM35| Row27 RAM35| Row27 RAM27| Row35 RAM35| Row27 RAM35
COM28 | Row28 RAM28 | Row36 RAM36| Row28 RAM36| Row28 RAM28| Row36 RAM36| Row28 RAM36
COM29 | Row29 RAM29 | Row37 RAM37| Row29 RAM37| Row29 RAM29| Row37 RAM37| Row29 RAM37
COM30 | Row30 RAM30 | Row38 RAM38| Row30 RAM38| Row30 RAM30| Row38 RAM38| Row30 RAM38
COM31 | Row3l RAM31 | Row39 RAM39| Row3dl RAM39| Row3l RAM31| Row39 RAM39| Row3l RAM39
COM32 | Row32 RAM32 | Row40 RAM40| Row32 RAM40| Row32 RAM32| Row40 RAM40| Row32 RAM40
COM33 | Row33 RAM33 | Row4l RAM41| Row33 RAM41| Row33 RAM33| Row4l RAM41| Row33 RAMA4l
COM34 | Row34 RAM34 | Row42 RAM42| Row34 RAM42| Row34 RAM34| Row42 RAM42| Row34 RAMA42
COM35 | Rowd5 RAM35 | Row43 RAM43| Row35 RAM43| Row35 RAM35| Row43 RAM43| Row35 RAMA43
COM36 | Rowd6 RAM36 | Row44 RAM44| Row36 RAM44| Row36 RAM36| Row44 RAM44| Row36 RAM44
COM37 | Row37 RAM37 | Row45 RAMA45| Row37 RAM45| Row37 RAM37| Row45 RAM45| Row37 RAMA45
COM38 | Row38 RAM38 | Row46 RAM46| Row38 RAM46| Row38 RAM38| Row46 RAM46| Row38 RAMA46
COM39 | Row39 RAM39 | Row47 RAMA47| Row39 RAM47| Row39 RAM39| Row47 RAM47| Row39 RAMA47
COM40 | Row40 RAMA40 | Row48 RAM48| Row4d0 RAM48| Row40 RAM40| Row48 RAM48| Row40 RAMA48
COMA41 | Row4l RAMA41 | Row49 RAM49| Row4l RAM49| Row4l RAM41| Row49 RAM49| Row4l RAMA49
COM42 | Row42 RAM42 | Row50 RAMS50| Row42 RAMS50| Row42 RAM42| Row50 RAMS50| Row42 RAMS50
COM43 | Row43 RAMA43 | Row51 RAM51| Row43 RAM51| Row43 RAM43| Row51 RAMS51| Row43 RAMS51
COM44 | Row44 RAM44 | Row52 RAMS52| Row44 RAM52| Row44 RAM44| Row52 RAM52| Row4d4 RAMS52
COM45 | Row45 RAMA45 | Row53 RAMS53| Row45 RAMS53| Rowd5 RAM45| Row53 RAMS53| Rowd5 RAMS53
COM46 | Row46 RAM46 | Row54 RAMS54| Row46 RAMS54| Rowd46 RAM46| Row54 RAM54| Rowd6 RAMS54
COM47 | Row47 RAMA47 | Row55 RAMS55| Rowd7 RAMS55| Rowd47 RAMA47 | Row55 RAMS55| Row47 RAMS55
COM48 | Row48 RAM48 | Row56 RAMS56 | Row48 RAMS56 | Row48 RAM48 - - Row48 RAMS56
COM49 | Row49 RAM49 | Row57 RAM57 | Row49 RAM57 | Row49 RAM49 - - Row49 RAMS57
COM50 | Row50 RAMS50 | Row58 RAMS58| Row50 RAMS58| Row50 RAMS50 - - Row50 RAMS58
COM51 | Row51 RAMS51 | Row59 RAMS59| Row51 RAM59 | Row51 RAM51 - - Row51 RAMS59
COM52 | Row52 RAMS52 | Row60 RAM60| Row52 RAM60| Row52 RAMS52 - - Row52 RAM60
COMS53 | Row53 RAMS53 | Row6l RAM61| Row53 RAM61| Row53 RAMS53 - - Row53 RAM61
COM54 | Row54 RAMS54 | Row62 RAM62| Row54 RAM62| Row54 RAMS54 - - Row54 RAM62
COMS55 | Rows5 RAMS55 | Row63 RAM63| Row55 RAM63| Row55 RAMS55 - - Row55 RAM63
COM56 | Rows6 RAMS56 | RowO RAMO | Row56 RAMO - - Row0 RAMO - -
COM57 | Row57 RAM57 | Rowl RAM1 | Row57 RAM1 - - Rowl RAM1 - -
COMS58 | Row58 RAMS58 | Row2 RAM2 | Row58 RAM2 - - Row2 RAM2 - -
COM59 | Row59 RAM59 Row3 RAM3 Row59 RAM3 - - Row3 RAM3 - -
COM60 | Row60 RAMG60 Row4 RAM4 | Row60 RAM4 - - Row4 RAM4 - -
COM61 | Row6l RAMG61 Row5 RAMS Row6l RAMS5 - - Row5 RAMS - -
COM62 | Row62 RAMG62 Row6 RAM6 Row62 RAM6 - - Row6 RAM6 - -
COM63 | Row63 RAMG63 Row7 RAM7 Row63 RAM7 - - Row7 RAM7 - -
Display
examples (CY] (b) ©) (d) (e ®
7 SOLOMON SOLOMON 7
SOLOMON SYSTECH SYSTECH SOLOMON
SYSTECH _g— —
(a) (b) (©) (d)
SOLOMON SOLOMON
SYSTECH S AN
SYSTECH
(RAM)
(e) ®
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Table 9-2 :Example of Set Display Offset and Display Start Line with Remap

QOutput
o4 o4 &4 73 13 78 13 Set MUX ralio(ABh)
Remap Remap Remap Remap Remap Remap Remap COM Normal / Remapped (COh / C8h)
Hardware 0 8 0 0 8 0 8 Display offset (D3h)
pin name 0 0 8 0 0 8 16 Display start line (40h - 7Fh)
COND Rowes  RAMG3 | Row? RAM7 Rowes  RAM7 | Rowd7?  RANAT B B RowWA7  RAVGS B B
comt | Row62 RAME2 | Rowe RAM6 | Rowe2 RAME | Rows  RAMMGE - - Rowi6  RANM54 - -
com2 | Rowel RAMEL | Rows RAM5 | Rowel RAME | Rows RAwMS - - Rowi5  RAM53 - -
coM3 | Row60 RAMED | Rows RAMA | Rowe0 RAMA | Rowas  RAMM4 - - Row4  RAM52 - -
comt | Rows9  RAM59 | Rows RAM3 | Rows9 RAMB | Rows  RAaw43 - - Row3  RAM5L - -
coMs | Rows8  RAME8 | Rowz RAM2 | Rows8  RAM2 | Rowa2z  RAMM2 - - Rowi2  RAM50 - -
coMé | Rows7  RAM57 | Rowd RAML | Rows7 RAML | Rowal RAWML - - Rowil  RAMA9 - -
com? | Rows6  RAMS6 | Rowo RAMO | Rows6  RAMO | Rowa0  RAMMO - - RoM0  RAMMS - -
coms | Rows5 RAME5 | Rowe3  RAME3 | Rows5 RAMB3 | Rowa? RAMBY | Rowa7  RAMA7 | Row@9 RAMA7 | Rowd7  RAME3
coMd | Rows4 RAMBA | Rowe2 RAME2 | Rows4 RAM62 | Rowds RAVBS | Rowds RAWM6 | Rowd8 RAMM6 | Rowd6  RAM62
comMi0 | Rows3 RAMB3 | Row6l  RAMBL | Rows3 RAMEL | Rowa7 RAMB7 | Rowss RAMMS | Rowd7 RAMAS | Rowd5  RAMEL
comil | Rows2 RAM52 | Row60 RAMEO | Rows2 RAMBO | Rowas RAMBE | Rowsa  RAMA4 | Rowds RAMA4 | Rows4  RAMGO
comi2 | Rowsl RAM5L | Rows9 RAMS9 | Rowsl  RAM59 | Rowss RaMes | Rows  RAMA3 | Rowss  RAMA3 | Rowd3  RAMS9
comi3 | Rows0 RAMS0 | Rows8 RAMS8 | Rows0 RAMBS | Rowas RAMBA | Rows2 RAMA2 | Rowd4 RAMA2 | Rowd2  RAMBS
coMi4 | Rowa9 RAMM9 | Rows7 RAMG7 | Rowa9 RAME7 | Rowas RAME3 | Rowsl  RAMAL | Rowd3  RAMAL | Rowdl  RAMS?
comi5 | Rows RAMMS | Rows6 RAMS6 | Rowa8 RAMS6 | Rowa2 RAMB2 | Row0 RAMAO | Rowd2 RAMAO | Rowdd  RAMS6
comi6 | Rowa7 RAMA7 | Rows5 RAMS5 | Rowa7 RAME5 | Rowsl  RAMBL | Rows9 RAMB9 | Rowdl  RAM39 | Row@9  RAMS5
comi7 | Rows RAMMG | Rows4 RAMB4 | Rows6 RAMBA | Rowad RAMBO | Rows8 RAMBS | Rowd0 RAM38 | Rowe8  RAMBA
comi8 | Rows RAMM5 | Rows3 RAME3 | Rowas RAME3 | Row2o RAM29 | Rows7 RAMB7 | Row29  RAM37 | Row@7  RAME3
comi9 | Rowsa RAMMA | Rows2 RAM52 | Row4 RAM52 | Row2s RAWS | Rowss  RAMBE | Row28  RAM36 | Rowds  RAMS2
com0 | Row3 RAMMZ | Rowsl  RAMSL | Row3 RAM5L | Row2z  RAW27 | Rowss  RAMBS | Row27  RAM35 | Rowds  RAMSL
comel | Row2 RAMM2 | Rows0 RAMS0 | Rowi2 RAME0 | Row2s RAMZ6 | Rowss RAMBA | Row26 RAM34 | Rowd4  RAMBO
com2 | Rowl RAMAL | Row9 RAVA9 | Rowal RAWMO | Rows RAMZ5 | Rows3 RAMB3 | Row2s  RAM33 | Row@3  RAMA9
com23 | Row0 RAMAO | Rowss RAMAS | Row0 RAMMS | Row24 RAWR4 | Rows2 RAMB2 | Row24  RAM32 | Rowd2  RAMMS
com4 | Rowg? RAM39 | Rowa7 RAMA7 | Rowd9 RAMM7 | Row2z  RAM23 | Rowsl  RAMBL | Row23  RAMBL | Rowdl  RAMA7
coM2s | Rowes RAM38 | Rowa6 RAMA6 | Rowes RAWMG | Row22 RAM22 | Rows0 RAMBO | Row22  RAM3D | Row@0  RAMAG
com26 | Rowe7 RAM37 | Rows RAMAS | Rows7 RAWMS | Row2i  RAWRL | Row29 RAM29 | Row2l  RAM29 | Row29  RAMAS
com2? | Rowes RAM36 | Rowa RAMA4 | Rowss RAMA4 | Row20 RAM20 | Row28  RAMZS | Row20 RAMZ8 | Row28  RAMA4
comz8 | Rowas RAM35 | Rowa3 RAMA3 | Rowes RAMM3 | Rowio  Rawn9 | Row27  RAMR7 | Rowi9  RAMZ7 | Row27  RAMM3
com9 | Rowes RAMZ4 | Rowi2 RAMA2 | Rowed RAWM2 | Rowis RAMIS | Row26 RAMZ6 | Rowi8 RAM26 | Row26  RAMA2
com30 | Rowe3 RAM33 | Rowal RAMAL | Rowe3 RAWML | Rowi7  RAMI7 | Rowzs RAMZ5 | Rowi7 RAM25 | Row25  RAMAL
comsl | Rowe2 RAM32 | Row0 RAMAO | Row32 RAMAO | Rowie RaMI6 | Row24a RAMZ4 | Rowi6  RAM24 | Row24  RAMMO
comz2 | Rowdl RAMBL | Rowd9 RAM39 | Rowdl RAMBY | Rowis RAwMis | Row2s  RAM23 | Rowis  RAM23 | Row23  RAMB9
coms3 | Row@0 RAMZ0 | Rowe8 RAM38 | Rows0 RAMBS | Rowi4 RAMI4 | Row22 RAMZ22 | Rowi4 RAM22 | Row22  RAMSS
comz4 | Row29 RAM29 | Rowe7 RAM37 | Row29 RAMG7 | Rowiz RAMI3 | Row21  RAMZL | Rowi3  RAM2L | Row2l  RAMS?
comss | Row28 RAM28 | Rowd6 RAM36 | Row28 RAMB6 | Rowi2 Rav12 | Row20 RAM20 | Rowi2  RAM20 | Row20  RAMS6
comss | Row27 RAM27 | Rows5 RAM35 | Row27 RAMBS | Rowii  Rawil | Rowi9  RAMI9 | Rowil  RAMIO | Rowl®  RAMS5
com37 | Row26 RAM26 | Rowd4 RAM34 | Row26 RAMB4 | Rowio RAMIO | Rowi8 RAMIS8 | Rowi0 RAMI8 | Rowls  RAMB4
comzg | Rowzs RAM25 | Rowe3 RAM33 | Row2s  RAMB3 | Rowo RAMO | Row17 RAMI7 | R  RAWMI7 | Row17  RAMB3
com39 | Row24 RAM24 | Rowd2 RAM32 | Row24a RAMB2 | Rows RAMB | Rowis RAMI6 | Row8  RAMI6 | Rowi6  RAMB2
coma0 | Row23 RAM23 | Rowdl  RAM3L | Row23  RAMBL | Row7 RAM7 | Rowts RAMI5 | Row?  RAMI5S | Rowis  RAMBL
comMl | Rowz2 RAM22 | RowB0 RAM30 | Row22 RAMBO | Rowe RAM6 | Rowi4 RAMI4 | Rowe  RAMI4 | Rowi4  RAMBO
coms2 | Row2i RAM21L | Row29 RAM29 | Row21 RAMZ29 | Rows RAM5 | Rowi3 RAMI3 | Rows  RAMI3 | Rowiz  RAMRO
com3 | Row20 RAM20 | Row28 RAM28 | Row20 RAM28 | Row  RawM | Rowi2 RAMI2Z | Rowa  RAMI2 | Rowi2  RAMZS
coma | Row19 RAMI9 | Row27  RAM27 | Rowm9 RAM27 | Rowg RAM3 | Rowili RAMI1 | Rowd  RAMIL | Rowil  RAamR7
comss | Rowi8 RAMI8 | Row26 RAM26 | Rowmi8 RAMZ26 | Rowz RAM2 | Rowi0 RAMIO | Row2  RAMIO | Rowio  RAMZE
coms6 | Rowl7 RAMI7 | Row25 RAM25 | Rowm7 RAMZS | Rowmt RAML Rowo RAM9 Rowl RAMY Row®  RAMZ5
coma7 | Rowi6  RAMI6 | Row24 RAM24 | Rowi6 RAM24 | Rowo  RAWD Rowg RAMB Row0 RAMB Row8  RAM24
coms | Rowas RAMI5S | Row23  RAM23 | Rowl5  RAMZ3 - - Row7 RAM7 - Row7  RAM23
com49 | Rowi4 RAMI4 | Row22 RAM22 | Rowi4  RAMZ2 - - Row6 RAM6 - Row6  RAMZ2
coMB0 | Rowi3 RAMI3 | Row2l RAM21 | Rowmi3  RAM2L - - Rows RAMG - Rows  RAMZ2L
covsl | Rowi2 RAMI2 | Row20 RAM20 | Rowl2  RAM20 - - Rowd RAMA - Rowd  RAM20
covs2 | Rowil RAMIL | Rowl9 RAMIO | Rowll  RAMIO - - Rowd RAMB - Row3  RAMIO
covs3 | Rowl0 RAMIO | Rowi8 RAMI8 | Rowl0  RAMIS - - Row2 RAM2 - Row2  RAMI8
covs4 | Rowo RAM9 | Rowl7 RAMI7 | Rowo  RAMI7 - - Rowl RAML - Rowl  RAMI7
covss | Rows RAM8 | Rowl6 RAMI6 | Row8  RAMI6 - - Row0 RAMO - Row0  RAMIG
coMs6 | Row? RAM? | Rowl5 RAMI5 | Row?  RAMIS - - - - - - -
covs7 | Rowe RAM6 | Rowl4 RAMI4 | Row6é  RAMI4 - - - - - - -
covsg | Rows RAM5 | Rowi3 RAMI3 | Rows  RAMI3 - - - - - - -
covs9 | Rows RAMA | Rowi2 RAMI2 | Rowa  RAMI2 - - - - - - -
coveo | Rows RAM3 | Rowil RAMIL | Rowd  RAMIL - - - - - - -
covel | Row2 RAM2 | Rowl0 RAMI0 | Row2  RAMIO - - - - - - -
cove2 | Rowd RAML Rowo RAM9 Rowl RAMY - - - - - - -
cove3 | Rowo RAMO Rowg RAMB Row0 RAMB - - - - - - -
Display
examples @ (b) © () C)] ® (©)
HOALSAS ~ ~— o
NOWO10S HILSAS HOILSAS Z
‘ NOWO0T0S NOWDT0S -/
/ —
(a) b) (d)
[ — ot
e HOALSAS e
y = z NOWOT0S >
~ SOLOMON
I e
(e) ® (9) (RAM)
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9.1.17 Set Display Clock Divide Ratio/ Oscillator Frequency (D5h)
This command consists of two functions:

» Display Clock Divide Ratio (D)(A[3:0])
Set the divide ratio to generate DCLK (Display &lpitom CLK. The divide ratio is from 1 to 16,
with reset value = 1. Please refer to sectiorfat.&he details relationship of DCLK and CLK.

» Oscillator Frequency (A[7:4])
Program the oscillator frequency Fosc that is theee of CLK if CLS pin is pulled high. The 4-bit
value results in 16 different frequency settingailable as shown below. The default setting is

1000b.
Figure 9-7 : Oscillator frequency setting
Oscillator Fregeuncy vs D5h (A[7:4]) command settin g
700 4
600
!
500 - +
g I t !
< 200 - T { 1 )
> t 1
: pofot
7] - T 1 }
S 300 I I f t 1 I
o
% 200
100
0 T T T T T T T T T T T T T T T 1
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
D5h (A[7:4]) command setting

9.1.18 Set Pre-charge Period (D9h)

This command is used to set the duration of thecpegge period. The interval is counted in numbler o
DCLK, where RESET equals 2 DCLKSs.
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9.1.19 Set COM PinsHardware Configuration (DAh)
This command sets the COM signals pin configuratiomatch the OLED panel hardware layout. The table
below shows the COM pin configuration under différeonditions (for MUX ratio =64):

Table 9-3: COM Pins Hardware Configuration
COM pins Configurations

Conditions
1 Sequential COM pin configuration (DAh A[4] =0) ROWES | e
COM output Scan direction: from COMO to COM63 (COh) 5-"
Disable COM Left/Right remap (DAh A[5] =0) : ROW32 ROW31
: {,.. ............. g
ROWO
COM32 COMO
SSD1306B
- TCOMB R

Pad 1,2,3,...->126
Gold Bumps face up

2 Sequential COM pin configuration (DAh A[4] =0) ROW63
COM output Scan direction: from COMO to COM63 (COh)
Enable COM Left/Right remap (DAh A[5] =1)
ROW31 ROW32
R Ry e
ROWO
_ COMm32 COMO
' SSD1306B
............... C .O.'-M63
Pad 1,2,3,...->126
Gold Bumps face up
3 Sequential COM pin configuration (DAh A[4] =0) ROWO | preeeeeeeeeeeeee
COM output Scan direction: from COM63 to COMO (C8h) :-"
Disable COM Left/Right remap (DAh A[5] =0) : ROW31 ROW32
: {,.. ............ g
ROW63
COM32 COMO
SSD1306B
- TCOMG s

Pad 1,2,3,...->126
Gold Bumps face up
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Conditions

COM pins Configurations

4 Sequential COM pin configuration (DAh A[4] =0) ROWO
COM output Scan direction: from COM63 to COMO (C8h)
Enable COM Left/Right remap (DAh A[5] =1)
ROW32 ROW31
OSSNSO EEEER B oRisgy e
ROW63
_ COM32 COMO
N SSD1306B
e 1 " COMmea CoM31
Pad 1,2,3,...->126
Gold Bumps face up
5 Alternative COM pin configuration (DAh Al4] =1) A ROW62
COM output Scan direction: from COMO to COMB3 (CON) == ,..ueewwwwwn g o
Disable COM Left/Right remap (DAh A[5] =0) : o7 ROWE1L
128 x 64
ROW1 ROW?2
ROWO
_ COM32 COMOQ
SSD1306B oML
v QOMBZ T ¥
-------------------------- COM63 COM31
Pad 1,2,3,...->126
Gold Bumps face up
6 Alternative COM pin configuration (DAh A[4] =1) ROW62 ROW63
COM Output Scan direction: from COMO tO COM63 (Coh) E --------------------------------------------------- ROW61
Enable COM Left/Right remap (DAh A[5] =1) :
128 x 64
PoLrow ROWL
P ROWO
Pl COM32 COMO
: ~COoMm33T SSD1306B
: - COM30
-.--.---..--o.--..I ------- COM63 COM31

Pad 1,2,3,...->126
Gold Bumps face up
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Conditions COM pins Configurations

7 Alternative COM pin configuration (DA A[4] =1) ROV — ROW1
COM output Scan direction: from COM63 to COMO(CBI) =+ ,....eeoww il i i
Disable COM Left/Right remap (DAh A[5] =0) i o7 ROW2

P 128 x 64
ROW6 ROW61
ROW63
_ COM32 COMO
SSD1306B COML
COM62

Pad 1,2,3,...->126
Gold Bumps face up

8 Alternative COM pin configuration (DAh A[4] =1) ROW1 ROWO
COM output Scan direction: from COMB3 to COMO(CR) v (i i
Enable COM Left/Right remap (DAh A[5] =1) :

128 x 64
:  ROWe1
Pt SR ROWE2
ROWE3
Pl COM32 COMO
~COM33 T SSD1306B
3 . COM30
-.------...-oc--..I ------- COM63 COM31

Pad 1,2,3,...->126
Gold Bumps face up

9.1.20 Set Vcown Deselect Level (DBh)
This command adjusts the-Mu+ regulator output.

9.1.21 NOP (E3h)
No Operation Command.

9.1.22 Statusregister Read
This command is issued by setting D/C# ON LOW dyrndata read (See Figure 12-1 to Figure 12-2 for
parallel interface waveform). It allows the MCUnwnitor the internal status of the chip. No staeed is

provided for serial mode.

9.1.23 Charge Pump Setting (8Dh)
This command controls the ON/OFF of the Charge Pubtg Charge Pump must be enabled by the

following command sequence:
8Dh; Charge Pump Setting
14h /15h / 94h / 95h; Enable Charge Pump at diffevatput mode

AFh; Display ON
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9.2 Graphic Acceleration Command
9.21 Horizontal Scroll Setup (26h/27h)

This command consists of 6 consecutive bytes tagehe horizontal scroll parameters and determihes
scrolling start page, end page and scrolling speed.

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

The SSD1306B horizontal scroll is designed for t@&imns scrolling. The following two figures (Figur
9-8, Figure 9-9, Figure 9-10) show the examplessaig the horizontal scroll:

Figure 9-8: Horizontal scroll example: Scroll RIGHT by 1 column

o — N (a2} < Lo N o™ < Lo © N~
Q12121219189 SS9 S ] 9 S
Original Setting. @) @) n n n ﬁ 8 8 8 8 8
n n n n n n
N~ - N ™ < Lo ©
After one scroll| & o - N ™ < S S S S S S
step O o O [0} O O O O O O O O
w w w w w w w w w w w w
n n n n n n n n n n n n
Figure 9-9: Horizontal scroll example: Scroll LEFT by 1 column
3| 3| 0| 3] &| & 8 Q] & & €] K&
Original w w w w w w o o o o o o
9! n| ol o| 0| o o Q1 Q1 @1 @1 @1 9
Setting ) 0 0 0 0 )
3| 3] 8] 3| 8] 8 83| 2| &) 8| 3
After one (L})J (L})J (L})J |(-}’J |(-}’J |(-}’J 8 8 8 8 8 |(-}’J
scroll step 7 ) ) ) )
Figure 9-10: Horizontal scrolling setup example
Display hefore horizontal scrolling start Display snap shot after hotzontal scrolling start

Example 1 Pattial screen horizontal

right side serolling with 1 column shift
inevety 5 frames

3 anmple code
26h N Fight horizontal scrall
00h 4 Craraney borte

et g addeats 05h i} Define PAGES as start paze addmss

SOLOMON - SOLOMON |0 5o smiomnic

07h K Define PAGE 7 erd page address

SYSTECH End page aldess | SYSTECH | o /pummy b

1 2Fh i Activate serolling
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9.22 ContinuousVertical and Horizontal Scroll Setup (29h/2Ah)

This command consists of 5 consecutive bytes toupethe continuous vertical scroll parameters and
determines the scrolling start page, end pagellisgrspeed and vertical scrolling offset.

The bytes B[2:0], C[2:0] and D[2:0] of command 2BAl are for the setting of the continuous horizbnta
scrolling. The byte E[5:0] is for the setting bktcontinuous vertical scrolling offset. All thdsges together
are for the setting of continuous diagonal (hortabr vertical) scrolling. If the vertical scroltinoffset byte
E[5:0] is set to zero, then only horizontal scradlis performed (like command 26/27h).

Before issuing this command the scroll must be tilested (2Eh). Otherwise, RAM content may be
corrupted. The following figure (Figure 9-11 ) shtdve example of using the continuous vertical and
horizontal scroll:

Figure 9-11 : Continuous Vertical and Horizontal scrolling setup example

Example 1 : Full screen diagonal
Diigplay before serolling start Display snap shot after scrolling start scrolI]j_ilng (hetizontal tight g-ode
Statt page addmss | seralling with 1 column shift plus
B o sowrs iridon Raed b ; wertical sorolling with 1 row ugl) in
, awea =0 (FOE) every 6 frames.
7 Sample code
. 25h i Vertical and right horizontal 1
Mo, of rowrs inscrall SO'LDMDN O it Dimybyleng S
SOLOMON b (PO SYSTECH 00 Drefive PAGED as start page address
0Ch % Set time inderral bhetareen each
SYSTECH scwoll step as 6 frames
’ O7h #f Defive PAGET as end page addvess
End page address — - Olh i/ Set wertical s crolling offset as 1 rowr
g 2Fh /i Activate serolling

9.2.3 Deactivate Scroll (2Eh)

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

9.24 Activate Scroll (2Fh)

This command starts the motion of scrolling andusthonly be issued after the scroll setup pararsdiave
been defined by the scrolling setup commands : Z8ii2®h/2Ah . The setting in the last scrolling getu
command overwrites the setting in the previouslkegosetup commands.

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

9.25 Set Vertical Scroll Area (A3h)
This command consists of 3 consecutive bytes tagdhe vertical scroll area. For the continuoudiva!

scroll function (command 29/2Ah), the number of saWwat in vertical scrolling can be set smalleequal to
the MUX ratio.

9.2.6 Content Scroll Setup (2Ch/2Dh)

This command consists of 7 consecutive bytes tagdhe horizontal scroll parameters and deterrttiee
scrolling start page, end page, start column amtcefumn. One column will be scrolled horizontaltly
sending the setting of command 2Ch / 2Dh once.
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When command 2Ch / 2Dh are sent consecutively)ay diene of 2 / Frame Frequency must be set. Figure
9-12 shown an example of using 2Dh “Content Scsellup” command for horizontal scrolling to left fit
infinite content update. In there, “Col” means ¢naphic display data RAM column.

Figure 9-12: Content Scrolling example (2Dh, Left Horizontal Scrol | by one column)
<4—|eft horizontal scroll
Pag¢ 5 Solo Pajje 2 Solomon Sy Pape 2 Solomon Systec
Pag¢ 2 —» Pape 5 i —> pale 5 ;
g9 Hav Have a nic ape Have a nice da
COI| 8 | Coll120 Col 8 Col 120 Col8 Col 120
End Scrolling Beginning
column window column

By using command 2Ch/2Dh, RAM contents are scradied updated by one column. Table 9-4 is an
example of content scrolling setting of SSD13068dking window of 4 pages). The values of registe
depend on different conditions and applications.

Table 9-4 : Content Scrolling software flow example (Page addressing mode — command 20h, 02h)

Step JAction D/C#| Code | Remarks
1 Fori=1ton - - Create “For loop” for infinite content scrolling
2 Set Content scrolling command 0 | 2Dh | Left Horizontal Scroll by one column
(scrolling window : Page 2to 5, C¢l 0 | 00h | A[7:0] : Dummy byte (Set as 00h)
B8 to Col 120) 0 | 02h | B[2:0] : Define start page address
0 | 01h | C[7:0] : Dummy byte (Set as 01h)
0 | 05h | D[2:0] : Define end page address
0 | 08h [ E[6:0] : Define start column address
0 | 78h | F[6:0] : Define end column address
3 Add Delay time sz/ FrameFreq| - - E.g. Delay 20ms if frame freg 100Hz

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

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

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

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

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

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

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

\Write RAM on (Page4, Col 120) 0 | B4h | Set Page Start Address for Page Addressing Mode

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

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

\Write RAM on (Page5, Col 120) 0 | B5h | Set Page Start Address for Page Addressing Mode

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

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

5 j=i+1 - - Go to next “For loop”
Delay timing - - Set time interval between each scroll step if nezgs
End
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There are 3 different memory addressing mode in188BB: page addressing mode, horizontal addressing
mode and vertical addressing mode and it is selditeeommand 20h. Table 9-4 is an example of conten
scrolling software flow under page addressing madele vertical addressing mode example is shown in
below Table 9-5.

Table 9-5 : Content Scrolling setting example (Verti  cal addressing mode — command 20h, 01h)

Step |Action D/C# |Code |Remarks
1 Fori=1ton - - Create “For loop” for infinite content scroltin
2 Set Content scrolling command 0 2Dh | Left Horizontal Scroll by one column
(scrolling window : Page 2 to 5, Cgl0 00h | A[6:0] : Dummy byte (Set as 00h)
8 to Col 120) 0 02h B[2:0] : Define start page address
0 01h C[2:0] : Dummy byte (Set as 01h)
0 05h D[2:0] : Define end page address
0 08h E[6:0] : Define start column address
0 78h F[6:0] : Define end column address
3 Add Delay time Of2/ FrameFreq | - - E.g. Delay 20ms if frame freg 100Hz

S

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

of the scrolling window (Page 2 to 50 78h Set column start address for Vertical AddnesMode
Col 120) 0 78h | Set column end address for Vertical AddrgsMode
(Content update in beginning 0 22h | Set Page address
column) 0 02h | Set start page address for Vertical Addrgssiade

0 05h Set end page address for Vertical Addreddinde

1 - Write data to fill the RAM

5 i=i+1 - - Go to next “For loop”

Delay timing - - Set time interval between each scroll stepeidassary
End
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9.3 Advance Graphic Command

9.3.1 Set Fade Out and Blinking (23h)

This command allows to set the fade mode and tasatlje time interval for each fade step. Belowrés
show the example of Fade Out mode and Blinking mode

Figure 9-13 : Example of Fade Out mode
‘.
J

Figure 9-14 : Example of Blinking mode

' r EIJ J- ‘

9.3.2 Set Zoom In (D6h)

Under Zoom in mode, one row of display contenexiganded into two rows on the display. That isteots
of row0~31 fill the whole display panel of 64 rovisshould be notice that the panel must be irradtive
COM pin configuration (command DAh A[4] =1) for zmain function.

Figure 9-15: Example of Zoom In

Solomen Syt Solomon Systech

v
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10 MAXIMUM RATINGS

Table 10-1 : Maximum Ratings (Voltage Referenced to VSS)

Symbol Par ameter Value Unit
Voo -0.3to +4 V
VAT Supply Voltage -0.3to +5 V

Ve Oto 16 V
VseG SEG output voltage 0 to¢ V
Vcowm COM output voltage 0 to 0.9%¢ V

Vin Input voltage ¥s0.3 10 \bp+0.3 | V

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

Maximum ratings are those values beyond which das&gthe device may occur. Functional operati@ulkhbe restricted to the
limits in the Electrical Characteristics tablesfan Description section

This device may be light sensitive. Caution shdagdaken to avoid exposure of this device to agiytisource during normal
operation. This device is not radiation protected.
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11 DC CHARACTERISTICS

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

Ta = 25C
Table 11-1: DC Characterigtics
Symbol  |Parameter Test Condition Min Typ M ax Unit
Ve Operating Voltage - 6 - 15 V
Vbb Logic Supply Voltage - 1.65 - 3.3 v
Charge Pump Regulator Supply )
VBAT Voltage 2.2 4.2 \%
Vear = 2.2V~4.2V, 6V mode 55 6 i v
Maximum output loading = 4mA )
Charge |Charge Pump Output Voltage Vear = 3.0V~4.2V, 7.5V mode 7 75 - v
. Maximum output loading = 8mA
Pump \ec |ITO resistance <3ohm for charg —
pump related piné [Vear = 3.6V~-4.2V, 8.5V mode 8 8.5 - Y
Maximum output loading = 12mA '
Vear = 3.8V~4.2V, 9V mode 85 9 i v
Maximum output loading = 12mA )
Vo High Logic Output Level dut = 100uA, 3.3MHz 09x¥o |- - V
VoL Low Logic Output Level dut = 100uA, 3.3MHz - - 0.1xdM |V
ViH High Logic Input Level - 0.8 X b
ViL Low Logic Input Level - - - 0.2x% |V
lcc, steep  |lcc, Sleep mode Current oo = 1.65V~3.3V, \bc = 6V~15V ) ) 10 UA
Display OFF, No panel attached
lpp, steep |lbp, Sleep mode Current Db = 1.65V~3.3V, \bc = 6V~15V ) ) 10 UA
Display OFF, No panel attached
IBaT, sLeep |IBaT, Sleep mode Current D6 = 1.65V~3.3V, \bat = 2.2V~4.%/ | i 10 UA
Display OFF, No panel attached
Vcc Supply Current
Vop = 2.8V, Vec = 12V, Rer=
lcc 30UA - 900 1500 uA
No loading, Display ON, All ON [Contrast = FFh
Vb Supply Current
Iop Vpop = 2.8V, Vec = 12V, Rer=
30UA - 50 150 uA
No loading, Display ON, All ON
Segment Output Current Contrast=FFh . 240 )
Isec Vop=2.8V, Vcc=12V, rer=30UA, |Contrast=AFh - 165 - UuA
Display ON. Contrast=3Fh - 60 -
Segment Output Current Contrast=FFh - 150 - uA
Isec Vpp=2.8V, Vcc=7.5V, Re=19UA, |Contrast=AFh - 104 - uA
Display ON.
Contrast=3Fh - 38 - uA
Dev = (kec— Imip)/Imip
. 0 = (Imax + Imin)/2 i 0
Dev Segment output current uniform {')Z‘E(io:l3l] = Segment current at 3 +3 %
contrast = FFh
. Adjacent pin output current . _ ) ) ) o
Adj. Dev uniformity (contrast = FF) Adj Dev = (I[n]-I[n+1]) / (I[n]+I[n+1]) |-2 +2 %

Remarks® Charge pump related pins includesa¥, C1P, C1N, C2P, C2N,\¥s
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12 AC CHARACTERISTICS

Conditions:
Voltage referenced t@ss
Vpp=1.65 t03.3V

Ta=25C
Table 12-1: AC Characterigtics
Symbol | Parameter Test Condition Min |Typ Max |Unit
Fosc® |Oscillation Frequency of Display oo = 2.8V 333 [370 407 |kHz
Timing Generator
FFrRM Frame Frequency for 64 MUX [128x64 Graphic Display Mode, - Foscx 1/(DxKx64) |- Hz
Mode Display ON, Internal Oscillator @
Enabled
RES# |Reset low pulse width 3 - - us

Note

() Foscstands for the frequency value of the internalltagor and the value is measured when command O3Mpis
in default value.

@ D: divide ratio (default value = 1)
K: number of display clocks (default value = 54)
Please refer to Table 8-1 (Set Display Clocki@#Ratio/Oscillator Frequency, D5h) for detailezscription
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Table 12-2 : 6800-Series M CU Parallel Interface Timing Characteristics
(Vpp - Vss= 1.65V to 3.3V, | = 25°C)

Symbol Par ameter Min | Typ Max | Unit
teycle Clock Cycle Time 300 | - - ns
tas Address Setup Time 5 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 7 - - ns
toHr Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
PW, Chip Select Low Pulse Width (read) 120 | ) ns
©SL | Chip Select Low Pulse Width (write) 60
PW, Chip Select High Pulse Width (read) 60 i ) ns
CSH | Chip Select High Pulse Width (write) 60
tr Rise Time - - 40 ns
te Fall Time - - 40 ns

Figure 12-1 : 6800-seriesM CU parallel interface characteristics
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Table 12-3 : 8080-Series M CU Parallel Interface Timing Characteristics

(Vob - Vss=1.65V to 3.3V, k = 25°C)

Symbol Parameter Min | Typ | Max Unit
teycle Clock Cycle Time 300 - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
torw Write Data Hold Time 7 - - ns
toHRr Read Data Hold Time 20 - - ns
ton Qutput Disable Time - - 70 ns
tacc Access Time - - 140 ns
tpwir Read Low Time 120 - - ns
trwiw Write Low Time 60 - - ns
tpwhk Read High Time 60 - - ns
trwHw Write ngh Time 60 - - ns
tr Rise Time - - 40 ns
te Fall Time - - 40 ns
fcs Chip select setup time 0 - - ns
tesn Chip select hold time to read signal 0 - - ns
tese Chip select hold time 20 - - ns

Figure 12-2 : 8080-series parallel interface characteristics
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Table 12-4 : 4-wire Serial Interface Timing Characteristics

(Vob - Vss=1.65V to 3.3V, k = 25°C)

Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 100 - - ns
tas Address Setup Time 15 - - ns
tan Address Hold Time 15 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time 10 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 15 - - ns
teike Clock Low Time 20 - - ns
teikH Clock High Time 20 - - ns
tr Rise Time - - 40 ns
te Fall Time - - 40 ns

Figure 12-3: 4-wire Serial interface characteristics
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Table 12-5: 3-wire Serial Interface Timing Characteristics

(Vop - Vss= 1.65V to 3.3V, k = 25°C)

Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 100 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time 10 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 15 - - ns
ek Clock Low Time 20 - - ns
teikH Clock High Time 20 - - ns
tr Rise Time - - 40 ns
te Fall Time - - 40 ns
Figure 12-4: 3-wire Serial interface characteristics
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Conditions:
Vobp - Vss=Vpp - Vss= 1.65V to 3.3V

Ta=25C
Table 12-6 :12C Interface Timing Characteristics
Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 2.5 - - us
thstarT | Start condition Hold Time 0.6 - - us
tHp Data Hold Time (for “SDAut” pin) 0 - - ns
Data Hold Time (for “SDA” pin) 300 - - ns
tso Data Setup Time 100 - - ns
tsstarr | Start condition Setup Time (Only relevant for agated| (g - . us
Start condition)
tsstop Stop condition Setup Time 0.6 - us
tr Rise Time for data and clock pin 300 ns
te Fall Time for data and clock pin - 30( ng
tioLe Idle Time before a new transmission can start 113 - - us
Figure 12-5: 12C interface Timing characteristics
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13 Application Example

Figure 13-1: Application Example of SSD1306B with External Vcc and 12C interface

The configuration fordC interface mode is shown in the following diagram:
(VDD: 2.8V,VCC :12V, |RE|::30UA)
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Pin connected to MCU interface: RES#, SDA, SCL

Pin internally connected tog¢ BS0, BS2, CL, D[7:3], E, R/W#, CS#, D/C#, BGGND
Pin internally connected top¢: BS1, CLS

Veat, C1P, C1N, C2P, C2N,a¥%er, FR should be left open.

C1, C2: 2.2urv
C3: 1.0uRY
Re : Pull up resistor

Voltage at ker = Vcc — 3V. For \ec= 12V, lrer= 30UA:
R1 = (VoItage atdee - Vss) | |Rer

=(12-3)/ 30u

= 300KQ

Note
M The capacitor value is recommended value. Selgubapate value against module application.

Solomon Systech Apr2015 | P58/61 | Rev12 |SSD1306B




Figure 13-2 Application Example of SSD1306B with Internal Charge Pump, Internal |rer and 12C interface

The configuration for?C interface mode is shown in the following diagram:
(Vop= 2.8V, Vear = 3.8V, Internal kersetting ~19uA)
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Pin connected to MCU interface: RES#, D[2:0]

Pin internally connected tog¢ BSO, BS2, CL, D[7:3], E, RIW#, CS#, D/C#, BGGND
Pin internally connected topg: BS1, CLS

Irer, Verer, FR should be left open.

C1, C2: 2.2uRY
C3, C4 :1.0uf
C5, C6: 1.0uF/10\W
Rp : Pull up resistor

Note
@ The capacitor value is recommended value. Selgubapate value against module application.
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14 PACKAGE INFORMATION

14.1 SSD1306BZ Die Tray Information

Figure 14-1: SSD1306BZ dietray infor mation
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Solomon Systech reserves the right to make chamgésut notice to any products herein. Solomon &glstmakes no warranty
representation or guarantee regarding the suitalafiits products for any particular purpose, does Solomon Systech assume a
liability arising out of the application or use afiy product or circuit, and specifically disclaiansy, and all, liability, including without
limitation consequential or incidental damages.pitl” parameters can and do vary in different egpilons. All operating parameters

including “Typical” must be validated for each ausier application by the customer’s technical expe3blomon Systech does not con-

vey any license under its patent rights nor thbtsi@f others. Solomon Systech products are naguied, intended, or authorized for us|
as components in systems intended for surgicalantphto the body, or other applications intendedupport or sustain life, or for an
other application in which the failure of the SolmmSystech product could create a situation whersgmal injury or death may occur
Should Buyer purchase or use Solomon Systech pr®rcany such unintended or unauthorized appdinaBuyer shall indemnify and
hold Solomon Systech and its offices, employedssidiaries, affiliates, and distributors harmlegaiast all claims, costs, damages, al
expenses, and reasonable attorney fees arisingfodirectly or indirectly, any claim of personaljury or death associated with suc
unintended or unauthorized use, even if such cidieges that Solomon Systech was negligent regaitti|design or manufacture of th
part.
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The product(s) listed in this datasheet comply with Directive 2011/65/EU of the European Parliament and of the council of 8 June

2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment and People’s Republic of China
Electronic Industry Standard SJ/T 11363-2006 “Requirements for concentration limits for certain hazardous substances in electronic

information products (F1 -5 B/ A 58 ZY)RIIREZE:K)". Hazardous Substances test report is available upon request.

http://www.solomon-systech.com
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