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1 GENERAL DESCRIPTION

SSD1306B is a single-chip CMOS OLED/PLED driverhwibntroller for organic / polymer light emittingode
dot-matrix graphic display system. It consists 28 segments and 64 commons. This IC is designe@dormon
Cathode type OLED panel.

The SSD1306B embeds with contrast control, dispAM and oscillator, which reduces the number obaxal
components and power consumption. It has 256-gtgpthess control. Data/Commands are sent fromrgéne
MCU through the hardware selectable 6800/8000 sarnpatible Parallel Interface, 12C interface eri&
Peripheral Interface. The on chip charge bump etgulof SSD1306B operates at a wide voltage raagd,
supports 2.2V lowest operating voltage, makingiitable for many compact portable applications Wwroperate
on common consumer battery, such as portable gadgetsumer appliances, portable medical devites, e

2 FEATURES

« Resolution: 128 x 64 dot matrix panel
* Power supply
0 Vopp=1.65Vto 3.3V Vear forIC logic
0 Vear =2.2Vto 4.2V for charge pumpulkegor circuit
0 Vcc=6Vitol5V for Panel drigin
e For matrix display
0 Segment maximum source current: 240uA
o 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
0 I2C Interface
e Screen saving continuous scrolling function in bathizontal and vertical direction
e Screen saving infinite content scrolling function
* Internal or externakkr selection
¢ Internal charge pump regulator with 4 selectablputumode
* RAM write synchronization signal
* Programmable Frame Rate and Multiplexing Ratio
« Row Re-mapping and Column Re-mapping
e On-Chip Oscillator
e 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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4 BLOCK DIAGRAM

Figure 4-1 SSD1306B Block Diagram
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5 DIEPAD FLOOR PLAN

Figure5-1: SSD1306BZ Die Drawing

Pad I—  [JI00000000000000000] E;f,’w‘:‘,'ng (after B.70mm +7 0. 0o

Die thickness 300 +/- 15um

5 Min I/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
Pad 2-18, 89-105, 107-123, 257-273 25um x 80un
Pad 19-88 35um x 70um
Pad 125-255 31um x 59um
Pad 274-281 (TR pads) 30um x 50um
,:]Ile?rrllment Position Size
+ shape (-2973, 0) 75um x 75um
+ shape (2973, 0) 75um x 75um
SSL Logo (-2883.395,146.66) -
25 25 25

15

Note

(@) Diagram showing the Gold bumps face up.

2) Coordinates are referenced to center of the chip.

3) Coordinate units and size of all alignment mamnkesin um.
4 All alignment keys do not contain gold
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Table5-1: SSD1306B Bump Die Pad Coor dinates

Padno. [ Pad Name| X-pos Y-pos Padno. | PadName| X-pos | Y-pos Pad no. | Pad Name| X-pos | Y-pos Pad no. | Pad Name| X-pos | Y-pos
1 NC -331¢F -377.t 81 VCOMH | 1875.58! | -352.8! 161 SEG3! | 1364.!| 35¢€ 241 SEG11. | -2398.!| 35¢
2 VSS -3084.7 | -362. 82 \VCC 1967.18 | -352.8! 162 SEG3t [ 1317.!| 35€ 242 SEGLl [-2445.] 35¢
3 COM4E | -3044.7 | -362. 82 VCC 2027.18 | -352.8 16: SEG3 [ 1270.!| 35 245 SEGLL [ -2492.!| 35¢
4 COMS5(C | -3004.7 | -362.% 84 VLSS [ 2109.18'| -352.8: 164 SEG3¢ | 1223.f] 35¢ 244, SEG11 [-2539.!| 35¢
5 COM5]1 | -2964.7 | -362. 8E VLSS [ 2169.18'] -352.8: 165 SEG3¢ | 1176.F| 35¢ 24 SEGLL [ -2586.1] 35¢
6 COMb5Z | -2924.7 | -362. 8€ VLSS [ 2254.18'| -352.8! 16¢€ SEGA( [ 1129t 35€ 24¢ SEG11' [-2633.!| 35¢
7 COMS5: | -2884.7 | -362. 87 NC 2314.18 | -352.8 167 SEG4: [ 1082 35€ 247 SEG12 [-2680.!] 35¢
8 COM5Z | -2844.7 | -362. 8¢ NC 2374.18 | -352.8 16¢ SEG4. [1035.| 35¢ 24¢ SEG12 [-2727.]| 35¢
9 COMSE | -2804.7 | -362.F 89 VSE 2444.7 | -362.F 16¢ SEG4. | 988.F | 35¢ 24¢ SEGL2. | -2774.1]| 35¢
1C COMS5E | -2764.7 | -362.F 9C COM31 | 2484.7 | -362.F 17¢ SEGA: | 941t | 35€ 250 SEGL2: | -2821.!] 35¢
11 COMb57 | -2724.7 | -362 o1 COM3C | 2524.7 | -362.F 171 SEGAT | 894.F | 35¢€ 251 SEGI12. [ -2868.F[ 35¢
12 COMS5E | -2684.7 | -362.1 92 COM2¢ [ 2564.7 | -362.t 172 SEG4t | 847.F | 35¢€ 252 SEG12 [-2915.!| 35¢
13 COMSE | -2644.7 | -362. 9z COM2¢ [ 2604.7 | -362. 172 SEGA” | 800.f | 35€ 252 SEG12 |[-2962.!| 35¢
14 COMG6(C | -2604.7 | -362. 94 COM27 | 2644.7 | -362.F 174 SEG4¢ | 753.F | 35¢ 254 SEG12 [-3009.!| 35¢
15 COM®61 | -2564.7 | -362. OF COM2¢ | 2684.7 | -362. 17¢ SEG4! | 706.F | 35¢ 25E NC -3056.! | 35¢€
1€ COM6z | -2524.7 | -362.% 9€ COM2E [ 2724.7 | -362.t 17¢€ SEG5( | 659.F | 35€ 25€ NC -331% | 367.f
17 COMG6: | -2484.7 | -362.F 97 COM2Z | 2764.7 | -362.F 171 SEG5. | 612F | 35€ 2517 COM3Z | -331F | 31t
1€ [ VCOMH T -2444.7 T -362.f OF COM2: | 2804.7 | -362.F 17¢ SEG5., [ 565.F [ 35€ 25¢€ COM3Z | -331t | 27¢
19 NC -2334.96!| -352.8¢ 99 COM2z | 2844.7 | -362.F 17¢ SEG5. | 518.F | 35¢ 25¢ COM34 | -331f | 23t

2C C2N | -2278.26/| -352.8: 10C COM21 | 2884.7 | -362. 18( SEG5: | 471.F | 35¢ 26( COM3t | -331F | 19t
21 C2N | -2218.26/| -352.8 101 COM2C | 2924.7 | -362.t 181 SEGS! | 424.F | 35€ 261 COM3€ | -331¢ | 15¢
27 C2F  [-2136.71] -352.8. 10z COM1¢E [ 2964.7 | -362.t 182 SEGSt | 377.E | 35€ 262 COM37 | -331F | 11
22 C2F [ -2055.46!] -352.8: 10: COM1¢E [ 3004.7 | -362.F 18: SEG5 | 330.F [ 35¢ 262 COM3¢ | -331t 7t
24 CIF [-1995.46] -352.8 10/ COM17 | 3044.7 | -362.F 18/ SEGS! | 283.F | 35¢€ 264 COM3¢ | -33It 3E
2E CIF [-1904.11 -352.87 10E VSE 3084.7 | -362.F 18E SEGS! | 236.F | 35¢€ 26F COM4C | -331t -5
2€ CIN |[-1844.11| -352.8 10¢€ NC 3318 [ -377.% 18¢€ SEG6( | 189.F | 35€ 26€ COM41 | -331F -4E
27 CIN |-1762.86 | -352.8: 107 COM 1€ 331 -325 187 SEG6. | 142.F | 35 267 COM4z | -331F -8E
2€ VBAT | -1679.3. | -352.8: 10¢ COM1E 331¢ -28F 18¢ SEG6: 95. 35¢€ 26¢ COM4: | -331F | -12%
29 VBAT | -1619.3. | -352.8: 10¢ COM14 331¢ -24E 18¢ SEG6. 48. 35¢€ 26¢ COM44 | -331F | -16E
3C VBREF | -1537.5.| -352.8 11C COM1: 331F -20F 19C SEGb: 1F 35¢€ 27C COM4E | -331F | -20%
31 BGGND | -1477.5. [ -352.8; 111 COM1z 331 -165 191 SEG6! | -45.F | 35€ 271 COM4€ | -331F | -24%
32 VCC [ -1416.0. | -352.8. 112 COM11 331 -128 197 SEG6t | -92.F | 35€ 272 COM47 | -331F | -28F
33 VCC | -1356.0. | -352.8: 11° COM1C 331F -85 192 SEG6™ | -139.F | 35¢ 27¢ COM4¢e | -331F | -32¢
34 | VCOMH | -1266.95!| -352.8: 114 COM¢E 331¢ -4E 194 SEG6! | -186.F | 35€

3t | VCOMH | -1206.95!| -352.8: 11F COME 331¢ -5 198 SEG6¢ | -233.% | 35€ Padno. | Pad Name| X-pos | Y-pos
3€ VLSS |-1125.15!] -352.8 11¢€ COM7 331 3t 19¢ SEG7( | -280.F| 35€ Ping | Pin nam | X-dir | Y-dir
37 VLSS [-1043.35!| -352.8! 117 COME 331 7t 197 SEG7. [ -327.F| 35 274 TRC 2757.01 114.¢
3€ VLSS | -983.35! | -352.8 11¢ COME 331F 115 19¢ SEG7. | -374.F | 35¢ 27% TR1 2697.0!] 114.¢
39 VSE -92( | -352.8 11¢ COM4 331¢ 158 19¢ SEG7. | -421F | 35¢ 27¢ TR2 2637.01] 114.¢
4C VSS -85€ | -352.8: 12C COM32 331 195 20C SEG7: | -468.F | 35€ 271 TR3 2577.01 114.¢
41 VSS -79€ | -352.8 121 COM2Z 331¢ 23t 201 SEG7! | -515.f [ 35¢ 27¢ VSS 2517.01] 114.¢
42 VDD -732.64! | -352.8 122 COM1 331 27t 20z SEG7t | -562.F | 35€ 27¢ TR4 245701 114.¢
43 VDD -672.64! | -352.8: 12¢ COMC 331F gis 20¢ SEG7. | -609.F | 35¢ 28(C TRE 2397.01] 114.¢
44 BSC -595.65! | -352.8! 12¢ NC 331F 367.f 204 SEG7¢ | -656.F | 35¢ 281 TRE 2337.01] 114.¢
4E VSS -531.95! | -352.8 12t NC 3055.! 35¢€ 205 SEG7¢ | -703.F | 35€

4€ BS1 -467.65! | -352.8 12¢ SEG( 3009.! 35¢€ 20€ SEG8( | -750.F [ 35¢

47 VDD -403.15! | -352.8! 127 SEG. 2962.! 35¢€ 207 SEG8. | -797.F | 35

4€ VDD -342.55! | -352.8: 12¢ SEG. 2915.! 35¢€ 20¢ SEG8: | -844.F | 35¢

49 BSZ -279.70! | -352.8! 12¢ SEG! 2868.! 35¢€ 20¢ SEG8: | -891. | 35¢

5C VSS -215.70! | -352.8 13( SEG 2821.! 35¢€ 21C NC -94C | 35€

51 FR -151.95! | -352.8 131 SEG 2774 35¢€ 211 SEG8: | -988.E| 35¢€

52 CL -89.81! | -352.8! 132 SEGt 2727 35¢€ 212 SEG8! [-1035.[ 35¢

52 VSE -25.66¢ | -352.8: 13: SEG. 2680.! 35¢€ 21 SEG8t |-1082.] 35¢

54 CS# 38.63¢ | -352.8: 13¢ SEG¢ 2633.! 35¢€ 214 SEG8  |-1129.F] 35¢

5¢ RES# 109.83! | -352.8 13t SEG¢ 2586.1 35¢€ 21% SEG8!{ [-1176.f] 35€

5€ D/C# 182.42! | -352.8 13€ SEGL( 2539.! 35¢€ 21€ SEG8¢ [-1223.f| 35¢

57 VSE 246.12! | -352.8: 137 SEGL: 2492 35¢€ 217 SEGI( |-1270.] 35€

5¢ R/W# | 310.42' | -352.8: 13¢ SEGL 2445 35¢€ 21¢ SEGO. [-1317.!] 35€

59 E 373.12! | -352.8: 13¢ SEGL: 2398.! 35¢€ 21¢ SEGO. [-1364.!] 35€

6C VDD 457.17! | -352.8: 14C SEGL 2351.! 35¢€ 22C SEGO. [-1411.| 35€

61 VDD 517.17! [ -352.8! 141 SEGL! 2304.! 35¢€ 221 SEG9: [-1458.f| 35€

62 DO 609.27! | -352.8: 142 SEGL 2257.F 35¢€ 222 SEG9! |-1505.!] 35€

62 D1 692.47! | -352.8: 142 SEGL 2210.! 35¢€ 22 SEGOt |-1552.!] 35€

64 D2 765.67! | -352.8: 144 SEGL 2163.! 35¢€ 224 SEGY [-1599.!] 35€

65 D3 828.87! [ -352.8: 14¢ SEGL 2116. 35¢€ 228 SEGO! [-1646.f] 35€

6€ VSS 890.32! [ -352.8! 14¢ SEG2( 2069.! 35¢€ 22¢ SEGY¢ [-1693.f] 35€¢

67 D4 951.27! | -352.8: 147 SEG2:. 2022.! 35¢€ 220 SEGL0 [-1740.5] 35¢

6€ D5 1013.31' | -352.8 14¢ SEG2. 1975.f 35¢€ 22¢ SEG10 |-1787.!] 35€

69 D6 1075.35! | -352.8 14¢ SEG2: 1928.! 35¢€ 22¢ SEG10. [-1834.1] 35¢

7C D7 1137.39 | -352.8 15( SEG2: 1881.t 35¢€ 23C SEG10: [-1881.:[ 35¢

71 VSS 1220.73! | -352.8! 151 SEG2! 1834. 35¢€ 231 SEG10. [-1928.[ 35¢

72 VSE 1280.73! | -352.8: 152 SEG2t 1787.F 35¢€ 232 SEGL0! [-1975.] 35¢

73 CLS 1362.58! | -352.8 152 SEG2 1740. 35¢€ 232 SEG101 |-2022.F] 35€

74 VDD [ 1425.28 | -352.8: 154 SEG2¢ 1693.! 35¢€ 23/ SEG10 [-2069.t] 35¢

7t VDD [ 1485.88 [ -352.8: 15E SEG2( 1646.! 35¢€ 23t SEG10: [-2116. 35¢€

7€ VDD [ 1553.18 | -352.8! 15¢€ SEG3( 1599.! 35¢€ 23€ SEG10¢ |-2163.] 35¢€

71 VDD 1613.18! | -352.8¢ 157 SEG3: 1552. 35¢€ 231 SEG11l |-2210.5| 35€

7€ IREF 1684.58' | -352.8! 15¢ SEG3. 1505.! 35¢€ 23¢ SEG11 |-2257.!| 35¢€

79 IREF [ 1744.58 | -352.8: 15¢ SEG3: 1458.! 35¢€ 23¢ SEG11. [-2304.t] 35¢

8C | VCOMH | 1815.58! | -352.8 16( SEG3: 1411t 35¢€ 24C SEG11l: [-2351.%[ 35¢
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6 PINDESCRIPTION

>

t be

o

Key:
| = Input NC = Not Connected
O =Output Pull LOW= connect to Ground
I/0 = Bi-directional (input/output] Pull HIGH= connect to ¥b
P = Power pin
Figure 6-1 Pin Description

Pin Name | Type | Description

Vbob P Power supply pin for core logic operation.

Vce P Power supply for panel driving voltage. Thiglso the most positive power voltage supply pin.
When charge pump is enabled;apacitor should be connected between this pinv/as

Vss P This is a ground pin.

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

V comH 0] The pin for COM signal deselected voltage level.

A capacitor should be connected between this pinvaa

Vear P Power supply for charge pump regulator circuit.

Status \baT Vob Vcc

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

charge pumpVsar source Vop source connected between this pin
and Vss

Disable Keep float or connecti Connect to external |Connect to external a&

charge pumgto Vop Vb source source

BGGND P Reserved pin. It should be connected dary.

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

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

VBREF P Reserved pin. It should be kept NC.

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

IReF I This is segment output current reference pin.

When externalderis used, a resistor should be connected betwesrpihiand \és to maintain
the ker current at a maximum of 30uA. Please refer to kEgi+15 for the details of resistor
value.

When internalgeris used, this pin should be kept NC.

FR @) This pin outputs RAM write synchronizationrsady 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&deSection 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 ¥ When internal clock is disabled (i.e. LOW in Chi), this pin is the external
clock source input pin.

CLS I This is internal clock enable pin. When itpiglled HIGH (i.e. connect to 84), internal clock is
enabled. When it is pulled LOW, the internal clésldisabled; an external clock source mus|
connected to the CL pin for normal operation.

RES# This pin is reset signal input. When the pin ilguiLOW, initialization of the chip is executgd.

I Keep this pin HIGH (i.e. connect too) during normal operation.
SSD1306B | RevLl |P11/61 May 2014 Solomon Systech



Pin Name | Type | Description

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 LOWg tata at D[7:0] will be transferred to the
command register.

In I2C mode, this pin acts as SAO for slave addresstsmbe

When 3-wire serial interface is selected, thismpumst 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 micoa@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 LCAMYd the chip is selected.
When serial ordC interface is selected, this pin must be conneictats

R/W#(WR#) | | This is read / write control input pin connectitegthe MCU interface.

When interfacing to a 6800-series microprocessus, pin will be used as Read/Write (R/\W#)
selection input. Read mode will be carried out wttes pin is pulled HIGH (i.e. connect taN)
and write mode when LOW.

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

When serial ordC interface is selected, this pin must be connetttéds

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

When PC mode is selected, D2, D1 should be tied togethdrserve as SO, SDAn in
application and DO is the serial clock input, SCL.

TRO-TR6 - Testing reserved pins. It should be Ré@t

SEGO ~ 0] These pins provide Segment switch signals to Opkiel. These pins ares¥state when display

SEG127 is OFF.

COMO ~ o These pins provide Common switch signals to Olgabel. They are in high impedance state

COM®63 when display is OFF.

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

Table6-1: MCU BusInterface Pin Selection
SSD1306B | 12C 6800-parallel 8080-parallel 4-wire Serial 3-wire Serial
Pin Name |Interface |interface (8 bit) |interface(8 bit) |interface interface
BSO 0 0 0 0 1
BS1 1 0 1 0 0
BS2 0 1 1 0 0
Note

M 0 is connected to 8
@ 1 is connected to b

Solomon Systech
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7 FUNCTIONAL BLOCK DESCRIPTIONS

7.1 MCU Interface selection

SSD1306B MCU interface consist of 8 data pins acdrfirol pins. The pin assignment at differen¢iféice mode is
summarized in Table 7-1. Different MCU mode canské by hardware selection on BS[2:0] pins (pleafer rto
Table 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# | DIC# | 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# | DIC# | RES#
12C Tie LOW |SDAouT|SDAN[SCL  [Tie LOW. SA0 RES#

711 MCU Parallel 6800-series|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 G3#H6W. Data is latched at the falling edge of ghal.

Table 7-2 : Control pinsof 6800 interface

Function E R/IW# | CSH D/C#
Write command | L L L
Read status l H L L
Write data l 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 digf®&M with that of the microprocessor, some pipelprocessing
is internally performed which requires the insartaf a dummy read before the first actual displatadead. This is
shown in Figure 7-1.
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Figure 7-1: Data read 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/comnVedRdITE latch signal while CS# is kept LOW.

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

S\ / _
W TN T\

D[7:0]

D/C#

high

RD#

low

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

2 / _

D[7:0]

D/C# >_<

high

WR#

low
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Table 7-3 : Control pinsof 8080 interface

Function RD# | WR# | CSH 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

(@) ¢ 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®&M with that of the microprocessor, some pipelprocessing
is internally performed which requires the insartaf a dummy read before the first actual displatadead. This is
shown inFigure 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 RIGBCLK, serial data: SDIN, D/C#, CS#. In 4-wirel$fbde, DO acts
as SCLK, D1 acts as SDIN. For the unused datafpins D2 to D7, R/W# (WR#), E and D/C# can be coneédo
an external ground.

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

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

Note
@) H stands for HIGH in signal
@ L stands for LOW in signall

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 bytienshift register is written to the Graphic DigpRata RAM
(GDDRAM) or command register in the same clock.

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

CSt ‘\ '
pic )< ><:
SDIN/
DD D
Pt
SCLK A A A A A A A A
(DO)
SDIN(D1) % D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >—

714 MCU Serial Interface (3-wire SPI1)

The 3-wire serial interface consists of serial kI8€LK, serial data SDIN and CS#.
In 3-wire SPI mode, DO acts as SCLK, D1 acts ad\SBbr the unused data pins from D2 to D7, R/W# #MR E
and D/C# can be connected to an external ground.

The operation is similar to 4-wire serial interfasbile D/C# pin is not used. There are altogethdit® will be
shifted into the shift register on every ninth oo sequence: D/C# bit, D7 to DO bit. The D/C# (fiitst bit of the
sequential data) will determine the following dbtde in the shift register is written to the DigpRaata RAM (D/C#
bit = 1) or the command register (D/C# bit = 0).ddnserial mode, only write operations 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| 1 | Note
Write data Tie LOW| Tie LOW L | TieLOW| 1t | @L stands for LOW in signal

Figure7-6 : Write procedurein 3-wire Serial interface mode

= I

SDIN/ DB1 DB2 DB
SCLK "

SCLK A A A

st £ AT
SDIN(Dl)—<D/C#>< D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >_
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7.15

MCU I2C Interface

The FC communication interface consists of slave addo@#sSAQ, FC-bus data signal SDA (S#+/D- for output
and SDAw/D; for input) and 4C-bus clock signal SCL (. Both the data and clock signals must be condetote
pull-up resistors. RES# is used for the initiai@aatof device.

a)

b)

Slave address bit (SA0)

SSD1306B has to recognize the slave address kedmsmitting or receiving any information by tR€4bus.
The device will respond to the slave address falgvby the slave address bit (“SAQ” bit) and thadmvrite
select bit (“R/W#” bit) with the following byte fonat,

brbsbsbabs bz br by

011 11 O SA0OR/W#

“SAQ” bit provides an extension bit for the slawddeess. Either “0111100” or “0111101", can be delé@s
the slave address of SSD1306B. D/C# pin acts asf@/gave address selection.

“R/W#" bit is used to determine the operation mofléhe 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 thertriéter and the receiver. The data and the
acknowledgement are sent through the SDA.

It should be noticed that the ITO track resistasoe the pulled-up resistance at “SDA” pin becomesltage
potential divider. As a result, the acknowledgenveniild not be possible to attain a valid logic @ellen
“SDA”".

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

12C-bus clock signal (SCL)

The transmission of information in thi€tbus is following a clock signal, SCL. Each traission of data bit
is taken place during a single clock period of SCL.
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7.1.5.1 12C-busWritedata

The FC-bus interface gives access to write data and @rdrinto the device. Please refer to Figure 7-THemwrite
mode of ¥C-bus in chronological order.

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

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

Write mode S — Start Condition / P — Stop Condition
[T 111 111 HURRR 111 [T1T11]1
Info1111 gg Q% Control bi/t( 3 Data byt |2 Q% Control bi/te% Databyte  |Z[°
L1111 = [ AL RIS AL IR
ﬁ—/ NG AL A~ -~ D)
\/ Y
Slave Address m> 0 words 1 byte n > 0 bytes

SSD1306B
Slave Address

0D
o/d
o
o
o
o
o

MOV

>
Control byt

7.1.5.2 Write modefor 12C

1)

2)

3)
4)

5)

6)
7

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

The slave address is following the start conditanrecognition use. For the SSD1306B, the sladress is
either “b0111100" or “b0111101” by changing the SAQ.OW or HIGH (D/C pin acts as SAO0).

The write mode is established by setting the R/\W#odogic “0”.

An acknowledgement signal will be generated ateeiving one byte of data, including the slave assir
and the R/W# bit. Please refer to the Figure 7rQHe graphical representation of the acknowledgeas
The acknowledge bit is defined as the SDA lineulgal down during the HIGH period of the
acknowledgement related clock pulse.

After the transmission of the slave address, ettieicontrol byte or the data byte may be sentsadtte
SDA. A control byte mainly consists of Co and DAts following by six “0” ‘s.

a. Ifthe Co bitis set as logic “0”, the transmissmfrthe following information will contain data l®a
only.

b. The D/C# bit determines the next data byte is aatedl command or a data. If the D/C# bit is set to
logic “0”, it defines the following data byte acemmand. If the D/C# bit is set to logic “1”, it
defines the following data byte as a data which bglstored at the GDDRAM. The GDDRAM
column address pointer will be increased by oneraatically 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 corditis applied. The stop condition is also defimeéigure
7-8. The stop condition is established by pulling tSDA 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 .
scL g / \ | | SCL
1 1 : P :
STAR_T_C_O;];J iltion STIC-)IS_CI)Hai;io

Figure 7-9 : Definition of the acknowledgement condition

DATA OUTPUT

T

Non-acknowledge
DATA OUTPUT ! ~.

BY RECEIVER

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

START Clock pulse for acknowledgement
Condition

Please be noted that the transmission of the data®some limitations.

1. The data bit, which is transmitted during each $@lse, must keep at a stable state within the “HI@é&tiod of
the clock pulse. Please refer to tRgyure 7-10for graphical representations. Except in statop conditions, the
data line can be switched only when the SCL is LOW.

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

Figure 7-10 : Definition of the data transfer condition

SDA ; ;

N

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

This module determines whether the input datatespneted as data or command. Data is interpreasddbupon the
input of the D/C# pin.

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

7.3 Oscillator Circuit and Display Time Generator

Figure7-11: Oscillator Circuit and Display Time Gener ator

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

—>

This module is an on-chip LOW power RC oscillatocuaitry. The operation clock (CLK) can be genethtither
from internal oscillator or external source CL pifihis selection is done by CLS pin. If CLS pinpiglled HIGH,
internal oscillator is chosen and CL should be eoted to s Pulling CLS pin LOW disables internal oscillator
and external clock must be connected to CL pingfoper operation. When the internal oscillatosedected, its
output frequency Fosc can be changed by commandAD54].

The display clock (DCLK) for the Display Timing Genator is derived from CLK. The division factor “I@an be
programmed from 1 to 16 by command D5h

DCLK = Fosc/ D

The frame frequency of display is determined byftilewing formula.
F

0sc

= =
PR D x K x No.of Mux

where
e D stands for clock divide ratio. It is set by coomdd5h A[3:0]. The divide ratio has the range frbro 16.
e 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 A8HheTpower on reset value is 63 (i.e. 64MUX).

* Foscis the oscillator frequency. It can be changeddoymand D5h A[7:4]. The higher the register settiegylts
in higher frequency.
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7.4

FR synchronization

FR synchronization signal can be used to preveming effect.

FR

One frame

100% >

¥
*
.
.
.
.
.
.
.
.

Memory
Access| i+ AT e -
Process| | 7 { .

0% a3t

.
.
.
.
.
.
.
.
.
.t
.
.
.
.
.
.
.
.
s*

Time

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

The starting time to write a new image to OLED driis depended on the MCU writing speed. If MCU fiaish
writing a frame image within one frame periodsitlassified as fast write MCU. For MCU needs kmgriting
time to complete (more than one frame but withio frames), it is a slow write one.

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

For slow write M CU: MCU should start to write new frame ram dataratte falling edge of the*IFR pulse and
must be finished before the rising edge of téR pulse.

7.5

Reset Circuit

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

1.
2.
3.

©oNo TR

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 0

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 toedthe OLED panel. . The driving current can be stéjd by
altering the registers of the contrast setting caman(81h). Common drivers generate voltage-scarpmilegs.

The segment driving waveform is divided into thpbases:

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

2. In phase 2, the OLED pixel is driven to the tardeteltage. The pixel is driven to attain the copesding
voltage level from ¥s The period of phase 2 can be programmed in teefigin 1 to 15 DCLKs. If the
capacitance value of the pixel of OLED panel igéar a longer period is required to charge up #pacitor
to reach the desired voltage.

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

drive stage.
Figure 7-12 : Segment Output Waveform in three phases

Segment 4 i |
i 1
i 1
1 1

I [} {
1 1
1 1

Vss N : 1 ;
Phase:I I1|2 3 I gone

After finishing phase 3, the driver IC will go battkphase 1 to display the next row image datas fFinee-step cycle
IS run continuously to refresh image display on OLi&anel.

In phase 3, if the length of current drive pulsétwiis set to 50, after finishing 50 DCLKSs in currelrive phase, the
driver IC will go back to phase 1 for next row dssp
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7.7 Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding thegattern to be displayed. The size of the RAM28 x 64
bits and the RAM is divided into eight pages, fre®GEO to PAGE7, which are used for monochrome 128i@
matrix display, as shown in Figure 7-13.

Figure 7-13 : GDDRAM pages structure of SSD1306B

Row re-mapping

PAGEO (COMO-COM?7) Page 0 PAGEO (COM 63-COM56)
PAGE1 (COM8-COM15) Page 1 PAGE1 (COM 55-COM48)
PAGE2 (COM16-COM23) Page 2 PAGE2 (COM47-COM40)
PAGE3 (COM24-COM31) Page 3 PAGE3 (COM39-COM32)
PAGE4 (COM32-COM39) Page 4 PAGE4 (COM31-COM24)
PAGE5 (COM40-COMA47) Page E PAGE5 (COM23-COM16)
PAGE6 (COM48-COM55 Page 6 PAGE6 (COM15-COMS)
PAGE7 (COM56-COM63) Page 7 PAGE7 (COM 7-COMO)
O £G127
Column re-mapping SEG127 --------nnnnnnnnnmmmmmmmmmmmmmmmmmmmmme —SEGO

When one data byte is written into GDDRAM, all tteevs image data of the same page of the currentroolare
filled (i.e. the whole column (8 bits) pointed byetcolumn address pointer is filled.). Data bit iBQvritten into the
top row, while data bit D7 is written into bottoww as shown in Figure 7-14.

Figure 7-14 : Enlargement of GDDRAM (No row re-mapping and column-remapping)

N A& N
— T AN \'J N — 7
CRORORORY! OCOOOO
LIJLIJLIJLIJLIJ " R B B B E NN NN NN EENEENEENEENEDEGBETDR LIJLIJLIJLIJLLI
nunumumwm nanNnumwmoy
L 1 1 | |LSBDO l l | COM16
jcowm
PAGE2 " B E B EEEEEEEEENEENEENEENEDEREEGBRDBR ' ' ‘
H
MSB D7 | | | COM23

T~ Each box represents one bit of image data

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

For vertical shifting of the display, an internabister storing the display start line can be seointrol the portion of
the RAM data to be mapped to the display (commaBsid) D
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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 agk 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 cudevers kec The relationship between reference current
and segment current of a color is:

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

the contrast (1~255) is set by Set Contrast comr8ah¢gand
the scale factor is 8 by default.

When externaldee is used, the magnitude afek is controlled by the value of resistor, which @nected
between der pin and \4s as shown in Figure 7-15. It is recommended tdsgetto 30+2uA so as to achieve
Isec = 240UA at maximum contrast 255.

Figure 7-15: | rer Current Setting by Resistor Value

SSD1306B

Irer (Voltage at

Max Irer ~30u
REF this pin = Ve — 3)

R1

Vss

Since the voltage agde pin is VCC — 3V, the value of resistor R1 can tenid as below:
For lkee (max)= 30uUA, \&c =12V:
R1 = (Voltage atder— Vss) [ Irer

(12 — 3) / 30uA
300KQ

When internal der is used, thegrkr pin should be kept NC and thed can be set as either 150uA or 240uA
(max) by software command ADh setting. The selectd external or internalrtr is also controlled by
command ADh. For details, please refer to Table 8-1
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7.9 Power ON and OFF sequence
The following figures illustrate the recommendeavpo ON and power OFF sequence of SSD1306B:

7.9.1 Power ON and OFF sequence with External Vcc

Power ON sequence:
1. Power ON \4p
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 Ez8us #). Then Power ON ¥ ®
4. After Vcc become stable, send command AFh for display ON&/SBM will be ON after 100ms Af).

Figure 7-16 : The Power ON sequence

ON Vpp. RES# ON Vce  Send AFh command for Display ON
| | |
- : '
Voo .. _._.._. N | I
[ T [ T
!I | I |
OFF I :_ ..... I_JI_ ....... : ............................... —
BN
hanal !
RES# — , '
| |
l u_l ........ N -
GND | I<—t|—>| :
I ' 2 I
| | '
VCC —_—— e s — s — | ............. ¥
I. EEEEEER III :
OFF I—I-I—I-H-I-I-I-I—I-I—’ ............. : ....... | ................................ —
| |
! ! . b ‘:
: | ON
SEG/COM | (
: e — OFF

Power OFF sequence:
1. Send command AEh for display OFF.
2. Power OFF \(c® @.®)
3. Power OFF Vp after brr. © (Typical brr=100ms)

Figure 7-17 : The Power OFF sequence

Send command AEh for display OFF OFF Vcc OFF IVDD
| |
Vec I
i N EEEEEEEEEEEEEEESR F‘
| | *,
OFF-.-.—.-._. Fomomm bmimm e JI.._.J.I.I.I_II.II_I.I.IIIIII
: L torr
Vop ; ;
\
OFF-ccc o : ........... :_ ............................ |-
]

Note:

(@) Since an ESD protection circuit is connected betwébp and Ve, Vec becomes lower thanpg whenever Wp is ON and
Vcc is OFF as shown in the dotted line afdh 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 gy = 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

|
|
Vob | :
|
|

|
|
|
| |
|, L
OFF S N I SR TS -
| | | |
| ton | l .
Vear |<—>|' | | !
| | |
OFF .. 4. I I '

' I It |T ................................ _
| | |‘_>| I |
RES# . | : L
| | ] ¥
L | A I _ < i
GND T T | o | |
: : I t2 : | tar i
—
| : | | :’_ON
SEG/COM | }
! =~ — - OFF
I .

Power OFF sequence:
1. Send command AEh for display OFF
2. Send command 8Dh 10h to disable charge pump
3. Power OFF Var after ber. @ @(Typical torr=100ms)
4. Power OFF Vp after ber (Where Minimumderz= O0ms® |, Typical ber=5ms)

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

Send command AEh Send command 8Dh 10OFF  OFF
for display OFF to disable charge pump Vear  Vop
: L torr o :
il >
Vear l ; | [
| | \ |
OFF.._._. :_ ..................... _: ..................... | .
: : I tOFF% '
Vb T | |
| | | \
OFF .._._. Lo S oo

Note:

MVear 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 before.y Power OFF
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7.10 Charge Pump Regulator

The internal regulator circuit in SSD1306B acconyiagm only 2 external capacitors can generate a mmaixi of
9.0V voltage supply, ¥ and a maximum output loading of 12mA from a lowltage supply input, ¥ar. In
SSD1306B, there are 4 charge pump outptd 3étting, 6V, 7.5V, 8.5V and 9V, which can be seddy software

command 8Dh setting. ThecY is the voltage supply to the OLED driver block.hi§ regulator can be turned

ON/OFF by software command 8Dh setting. For detplEsase refer tdable 8-1

8 COMMAND TABLE

Table 8-1: Command Table
(DIC#=0, RIW#(WR#) = 0, E(RD#=1) unless specifittisg is stated)

1. Fundamental Command Table

D/C#

Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

[Description

0
0

81
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 value
increases.

(RESET = 7Fh)

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

A4/A5

Entire Display ON

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

Output follows RAM content
IA5h, Xo=1b: Entire display ON
Output ighores RAM content

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

o

AD
Al5:4]

o

(=Y

Internal ker Setting

Select external or internatdr :

IA[4] = ‘0": Select externalder (RESET)

A[4] = ‘1": Enable internal ger during displa]
ON

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

Note
(1) Refer to section 7.8 for details.

AE/AF

Set Display ON/OF

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

E3

NOF

Command for no operation

SSD1306B
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2. Scrolling Command Table

D/C#Hex |D7 D6 D5 D4 D3 P2 |1 DO |Command Description

0 26127, 0| O | 1] O 0 1 1 X [Continuous 26h, X[0]=0, Right quizontal Scroll

0O JA[70]j 0| 0| 0| 0] 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 Cl2.0]| * | * | * | * * C | C | G

0 D[2:0]| * | * | * | * * D, | D; | Do A[7:0] : Dummy byte (Set as 00h)
0 E[7:0]| * | Es | E E E E E '

0 F[[7:0]] " F: Fz E: Fz Fj Fi Fg B[2:0] : Define start page address

000b — PAGE@®11b — PAGE3110b — PAGES
001b — PAGE100b — PAGE4111b — PAGETY
010b — PAGEZ101b — 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(@®11b — PAGE3110b — PAGES
001b — PAGEJ100b — PAGE4111b — PAGEY
010b — PAGEZ01b — PAGES

Notes:
(U The value of D[2:0] must be larger than or equg
B[2:0]
(@ The value of F[6:0] must be larger than or equal
E[6:0]
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2. Scrolling Command Table

D/C#

Hex |D7

D6

D5 D4 D3 D2

D1

DO

Command

Description

0

[eNeoNeNeoNe)

292A
A[2:0]
B[2:0]
C[2:0]
D[2:0]
E[5:0]

* * X * OO

* * X * OO

B2

* % x O RO
* * X O
o

D2
E2

LI'Ix-x-x-oo

X1

B
C
D:
E1

Bo
Co
Do
Eo

Continuous
\Vertical and
Horizontal Scroll
Setup

29h, XiXo=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 — PAGE@M11b — PAGE3110b — PAGES
001b — PAGEN00b — PAGE4111b — PAGE?Y
010b — PAGEZ01b — 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 — PAGEN100b — PAGE4111b — PAGE?Y

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

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

Note
(1) No continuous vertical scrolling is available.

2E 0

Deactivate scrollStop scrolling that is configured by command

26h/27h/29h/2Ah.

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

2F 0

Activate scroll

Start scrolling that is configured by the scrollsetuy
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2. Scrolling Command Table
D/C#Hex |D7 D6 D5 D4 D3 P2 |1 DO |Command Description
commands :26h/27h/29h/2Ah with the following v

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

A3 10|10 0 0 1 1 [Set Vertical ScrolA[5:0] : Set No. of rows in top fixed area. The Nd.
A[5:0] As | As| As | A2 | A1 | Ao |Area rows in top fixed area is referenced to the|top
0 B[6:0]| * |Bs|Bs|Ba| Bz | B | By | 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 = 64]

Note

(D) A[5:0]+B[6:0] <= MUX ratio

(2) B[6:0] <= MUX ratio

(a)Vertical scrolling offset (E[5:0] in 29h/2Ah) <
B[6:0]

(30) Set Display Start Line ($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

Content Scroll  [2Ch, X[0]=0, Right Horizontal Scroll by one column
Setup 2Dh, X[0]=1, Left Horizontal Scroll by one column

o
o
=y
o
-
[y
o
X

2C/2D
A[7:0]
B[2:0] B2 | B1 | Bo
cz:o)l * | x| * | * * 0 0 1 A[7:0] : Dummy byte (Set as 00h)
D[2:0]| * | * | * D2 | D1 | Do
E [7 . 0] * Ee¢ | Es | E4 Es Ex Ex Eo

o
o
o
o
o
o
o
o

*
*
*
*
*

*
*

[eNeoNelNeNeNe)

B[2:0] : Define start page address
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2. Scrolling Command Table

D/C#

Hex

D7

D6

D5

D4

D1

DO

Command

Description

0

F[7:0]

*

Fe

Fs

Fa

F1

Fo

000b — PAGE(

D11b — PAGE3

110b — PAGES

001b — PAGE]

1100b — PAGE4

111b — PAGET

010b — PAGE]

101b — PAGES

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

D[2:0] : Define end page address

000b — PAGE(

D11b — PAGE3

110b — PAGES

001b — PAGE]

1100b — PAGE4

111b — PAGET

010b — PAGE!

101b — PAGES

E[6:0] : Define start column address (RESET = 00h)
F[6:0] : Define end column address (RESET = 7Fh)

Note

(1) The value of D[2:0] must be larger than or equéB2:0]
(2) 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

3. Addressing Setting Command Table
D/C#Hex |D7 D6 |D5 D4 |D3
0 00~0F| O 0 0 0] %

D2
X2

DO
Xo

Command

Set Lower Column
Start Address for
Page Addressing
Mode

D1
X1

Description
Set the lower nibble of the column start address
register for Page Addressing Mode using X[3:(
data bits. The initial display line register iseet
0000b after RESET.

Note
() This command is only for page addressing mode

0 10~1F| O 0 0 1| % Set Higher Column
Start Address for
Page Addressing

Mode

Set the higher nibble of the column start address
register for Page Addressing Mode using X[3:(
data bits. The initial display line register isett
0000b after RESET.

Note
(M This command is only for page addressing mode

[@)

20 0 0 1 0 0 0 0 0
O A[lo] * * * * * *

Set Memory
IAddressing Mode

/A[1:0] = O0b, Horizontal Addressing Mode
A[1:0] = O1b, Vertical Addressing Mode
IA[1:0] = 10b, Page Addressing Mode (RESET
A[1:0] = 11b, Invalid

[@)

21 0] o] 1| o] o] o o 1
Al6:0] | *
o |B[6:0]| *

Set Column AddreSetup column start and end address
IA[6:0] : Column start address, range : 0-127d,
(RESET=0d)

[@)

Be Bs B4 Bs Bz Bl BO
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3. Addressing Setting Command Table

D/C#

Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

B[6:0]: Column end address, range : 0-127d,
(RESET =127d)

Note

() This command is only for horizontal or vertical

addressing mode.

o O

22
A[2:0]
B[2:0]

A1

Ao

o

Set Page Address

Setup pageand end address
IA[2:0] : Page start Address, range : 0-7d,
(RESET = 0d)
B[2:0] : Page end Address, range : 0-7d,
(RESET = 7d)
Note
(M This command is only for horizontal or vertical
addressing mode.

BO~B7

X1

Xo

Set Page Start
/Address for Page
IAddressing Mode

Set GDDRAM Page Start Address
(PAGEO~PAGE?7) for Page Addressing Mode
using X[2:0].

Note
() This command is only for page addressing mode.

4. Har dwar e Configuration (Panel resolution & layout related) Command Table

D/C#

Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

0

40~7F

0

1

Xs

X4

X3

X2

X1

Xo

Set Display Start Lir8et display RAM display start line register fron

63 using %X 3XoX 1 Xo.
Display start line register is reset to 000000b
during RESET.

AO0/Al

Set Segment Re-map0Oh, X[0]=0b: column address 0 is mapped to

SEGO (RESET)
/Alh, X[0]=1b: column address 127 is mapped
SEGO

o

A8
A[5:0]

*

*

Az

Set Multiplex Ratio

Set MUX ratioNe-1 MUX
N=A[5:0] : from 16MUX to 64MUX, RESET=
111111b (i.e. 63d, 64MUX)
A[5:0] from O to 14 are invalid entry.

to

co/Cc8

Set COM Output
Scan Direction

COh, X[3]=0b: normal mode (RESET) Scan frg
COMO to COMIN -1]

C8h, X[3]=1b: remapped mode. Scan from
COM[N-1] to COMO

'Where N is the Multiplex ratio.

m
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4. Har dwar e Configuration (Panel resolution & layout related) Command Table

b

— o

o

D/C#Hex |D7 D6 D5 P4 D3 D2 D1 DO |Command Description
0 D3 1 1 0 1 0 0 1 1| Set Display Offset| Set vettitdéft by COM from 0d~63d
0 AG:0]| * * |As | As | As | A2 | A1 | 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 A[5:4]| O 0| A|A]| O 0 1 0 [Hardware A[4]=1b(RESET), Alternative COM pin
Configuration configuration
IA[5]=0b(RESET), Disable COM Left/Right rem
A[5]=1b, Enable COM Left/Right remap
5. Timing & Driving Scheme Setting Command Table
D/C#Hex D7 D6 D5 P4 D3 |p2 Pl DO |Command Description
0 D5 1 1 o 1 0 1 0 1 | Set Display Clock |A[3:0] : Define the divide ratio (D) of the display
0 |A[7:0]| A7 | As | As | As | As | Ao | AL | Ao [Divide clocks (DCLK):
Ratio/Oscillator Divide ratio= A[3:0] + 1, RESET is 000(
Frequency (divide ratio = 1)
A[7:4] : Set the Oscillator Frequencyedc
Oscillator Frequency increases with th
value of A[7:4] and vice versa. RESE
is 1000b
Range:0000b~1111Brequency increase
as setting value increases.
0 D9 1 1 0] 1 1 0 0 1 | Set Pre-charge Pe#qd:0] : Phase 1 period of up to 15 DCLK clock
] is invalid entry (RESET=2h)
0 JAI70l| A7 | As | As | As | As | Az | A1 | Ao A[7:4] : Phase 2 period of up to 15 DCLK clock
is invalid entry (RESET=2h)
0 DB 1 1 0| 1 1 0 Set Yomn Deselect A[5:4] | Hex | V cown deselect level
: Level code
0 |[A54]| O O | A|A]| O 0 0 006 | 00h | = 0.65 X Voc
01b 10h | ~0.71 x ¢
10b | 20h | ~ 0.77 x \tc (RESET)
11b 30h | ~0.83 x k¢
6. Advance Graphic Command Table
D/C#Hex |D7 D6 D5 D4 D3 P2 D1 PO |Command [Description
0 23 o010 0 0 1 1 |SetFade | A[5:4] =00b Disable Fade Ouinkihg Mode[RESET]
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6. Advance Graphic Command Table

D/C#

Hex D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

0

Al6:0]| *

*

A5

A4

A3

A2

Al

AO

Out and
Blinking

A[5:4] = 10b Enable Fade Out mode.
Once Fde Mode is enabled, contrast decrease gradug
all pixels OFF. Output follows RAM content when lead
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 insee
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] | Time interval for each fade step Notd
(1) 0000b | 8 Frames

0001b | 16 Frames
0010b | 24 Frames

1111b| 128 Frames

Refer to section 9.3.1 for details.

(@)

D6
A0] | 0

=

o

o

AO

Set Zoom IA[0] = Ob Disable Zoom in Mode[RESET!]

A[0] = 1b Enable Zoom in Mode

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

(2) Refer to section 9.3.2 for details.

7. Charge 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

=

o

=

Charge
Pump
Setting

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

A[7] | Al0] | Hexcode | Charge Pump Mode
Ob Ob 14h 7.5V (RESET)
0b 1b 15h 6.0V
1b 0b 94h 8.5V
1b 1b 95h 9.0V

Note

() The Charge Pump must be enabled by the followin
command sequence:

8Dh ; Charge Pump Setting

14h / 15h / 94h / 95h ; Enable Charge Pump

IAFh; Display ON

Note
(1) *“*” stands for “Don’t care”.
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Table8-2 : 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 CommandeTate! prohibited to enter the chip as a commandpaspected results can
occur.

8.1 DataRead/Write

To read data from the GDDRAM, select HIGH for botle R/W# (WR#) pin and the D/C# pin for 6800-series
parallel mode and select LOW for the E (RD#) pid &iGH for the D/C# pin for 8080-series paralleldeoNo data
read is provided in serial mode operation.

In normal data read mode the GDDRAM column addpesster will be increased automatically by one ra#tach
data read.

Also, a dummy read is required before the firsadatd.

To write data to the GDDRAM, select LOW for the RAVWR#) pin and HIGH for the D/C# pin for both 688€ries
parallel mode and 8080-series parallel mode. Thialsaterface mode is always in write mode. The EDAM
column address pointer will be increased automiitibgt one after each data write.

Table 8-3: Addressincrement table (Automatic)

D/IC# | RIW# (WR#) | Comment Address | 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~0Fh)

This command specifies the lower nibble of thet8&blumn start address for the display data RAMeurihge
Addressing Mode. The column address will be increied by each data access. Please refer to Secthda 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 RAMermPage
Addressing Mode. The column address will be increed by each data access. Please refer to Sechda 8-1 and
Section 9.1.3 for details.

9.1.3 Set Memory Addressing Mode (20h)

There are 3 different memory addressing mode in138BB: page addressing mode, horizontal addressaug and
vertical addressing mode. This command sets theofvmyemory addressing into one of the above thregas. In
there, “COL” means the graphic display data RAMucah.

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

In page addressing mode, after the display RAMaglfwritten, the column address pointer is incree@asgomatically
by 1. If the column address pointer reaches colenmthaddress, the column address pointer is resetiimn start
address and page address pointer is not changeds biave to set the new page and column addrasseder to
access the next page RAM content. The sequenceowément of the PAGE and column address point fgepa
addressing mode is shown in Figure 9-1.

Figure 9-1: Address Pointer M ovement of Page addressing mode
COL0 | cOoL1 | ... COL 126 COL 127

PAGEO
PAGE1

V| N

PAGEG6
PAGE7

VIiV]|..

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

e Set the page start address of the target disptagitm by command BOh to B7h.

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

e Set the upper start column address of pointer byntand 10h~1Fh.
For example, if the page address is set to B2helaslumn address is 03h and upper column addses8h, then
that means the starting column is SEG3 of PAGE2 RAM access pointer is located as showRigure 9-2 The
input data byte will be written into RAM positior column 3.

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

SEGO SEG3 (Starting column) SEG127
1 __-RAM access point il
A7
T LSB DO Each lattice repreﬁents/'k ' ' ggm ig
one bit of image data j:j :
PAGE2 " B B B EEEEEENESEEENEENESNEENEGEERGBED®R ' ' ' E
(Starting page | | | :
[ I R
MSB D7 | | | COM23
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Horizontal addressing mode (A[1:0]=00b)

In horizontal addressing mode, after the displayMRA read/written, the column address pointer isréased
automatically by 1. If the column address poimgaiches column end address, the column addres®pisimeset to
column start address and page address pointecrsagsed by 1. The sequence of movement of the grayeolumn
address point for horizontal addressing mode isvahia Figure 9-3. When both column and page addoessers
reach the end address, the pointers are reselutmcstart address and page start address (DatedhlFigure 9-3.)

Figure 9-3: Address Pointer Movement of Horizontal addressing mode

COL0 [ cOoL1 | .. COL 126 COL 127
PAGE0 | —% >
PAGE1 S —

: T _
PAGE6 |t ~ R R
PAGE7 |« = —— —>

i T -

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

In vertical addressing mode, after the display Ri&Mead/written, the page address pointer is ire@automatically
by 1. If the page address pointer reaches the page@ddress, the page address pointer is repag®start address
and column address pointer is increased by 1. €gaence of movement of the page and column addmessfor
vertical addressing mode is shown in Figure 9-4eWhoth column and page address pointers reaadmthaddress,
the pointers are reset to column start addrespagel start address (Dotted line in Figure 9-4.)

Figure 9-4 : Address Pointer Movement of Vertical addressing mode

coLo [ coL1 [ .. COL 126 COL 127
PAGEO - A . 1A A
PAGE1 s/1 /... /
: N : /|
L

PAGE6 / X S /
PAGE7 v v N ' v

- ~ -

—_—

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

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

* Set the page start and end address of the tagpagilocation by command 22h.
Example is shown in Figure 9-5.

9.14 Set Column Address(21h)

This triple byte command specifies column startrasisl and end address of the display data RAM. ddnsmand
also sets the column address pointer to columm atiiress. This pointer is used to define theetirread/write
column address in graphic display data RAM. Ifibmmtal address increment mode is enabled by comr2éh,
after finishing read/write one column data, itnsremented automatically to the next column addr&8kenever the
column address pointer finishes accessing the elutho address, it is reset back to start columnesddand the row
address is incremented to the next row.

9.15 Set Page Address (22h)

This triple byte command specifies page start asddaend end address of the display data RAM. Thisntand also
sets the page address pointer to page start addriesspointer is used to define the current rest# page address in
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graphic display data RAM. If vertical address imsemt mode is enabled by command 20h, after fingshead/write
one page data, it is incremented automaticallhéortext page address. Whenever the page addriessrgmishes
accessing the end page address, it is reset batkrtgppage address.

The figure below shows the way of column and patgress pointer movement through the example: colstart
address is set to 2 and column end address ie 426t page start address is set to 1 and pagadeindss is set to 6;
Horizontal address increment mode is enabled bynzamd 20h. In this case, the graphic display d# Rolumn
accessible range is from column 2 to column 125famh page 1 to page 6 only. In addition, the ootuaddress
pointer is set to 2 and page address pointer i<kt After finishing read/write one pixel of dathe column address
IS increased automatically by 1 to access the Ré&l location for next read/write operatiosolid line in Figure
9-5). Whenever the column address pointer finishegsging the end column 125, it is reset back tonsol2 and
page address is automatically increased bsotid(line in Figure 9-5). While the end page 6 and end column 125
RAM location is accessed, the page address is bas&tto 1 and the column address is reset baZkdotted linein
Figure9-5). .

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

Col0 | Coll | Col2 | ..... | ... Col 125 [Col 126 |Col 127
PAGEO
PAGE1 N —
: I — .
PAGE6 \ —
PAGE7 S - F—

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

This command sets the Display Start Line regisietetermine starting address of display RAM, bestitg a value
from 0 to 63. With value equal to 0, RAM row 0 ispped to COMO. With value equal to 1, RAM row Iriapped
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 @yspith a valid range from 01h to FFh. The segnoemput current
increases as the contrast step value increases.

9.1.8 Set Segment Re-map (AOh/A1h)

This command changes the mapping between the disjglta column address and the segment driverldivsl
flexibility in OLED module design. Please referTiable 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 téxD®RAM contents.

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

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

9.1.10 Set Normal/Inverse Display (A6h/A7h)

This command sets the display to be either normadv@rse. In normal display a RAM data of 1 indesaan “ON”
pixel while in inverse display a RAM data of 0 indies an “ON” pixel.
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9.1.11 Set Multiplex Ratio (A8h)

This command switches the default 63 multiplex mmdany multiplex ratio, ranging from 16 to 63. Towgput pads
COMO~COM®63 will be switched to the correspondingMC&ignal.

9.1.12 External or internal Irer Selection (ADh)

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

9.1.13 Set Display ON/OFF (AENh/AFh)

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

When the display is ON, the selected circuits biyMkester Configuration command will be turned ON.

When the display is OFF, those circuits will benedt OFF and the segment and common output aresiet&te and
high impedance state, respectively. These comnsetdbe 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@rtor/ in GDDRAM under Page Addressing Mode. Pleats to
Table 8-1 and Section 9.1.3 for details.

9.1.15 Set COM Output Scan Direction (COh/C8h)

This command sets the scan direction of the CONpuduallowing layout flexibility in the OLED moduldesign.
Additionally, the display will show once this comnthis issued. For example, if this command is dernihg normal
display then the graphic display will be verticdlipped immediately. Please refer to Table 9-3details.

9.1.16 Set Display Offset (D3h)

This is a double byte command. The second commpadifes the mapping of the display start line tee of
COMO~COM®63 (assuming that COMO is the display diaetthen the display start line register is eqad).

For example, to move the COM16 towards the COM@dtiion by 16 lines the 6-bit data in the secone Isyiould be
given as 010000b. To move in the opposite directiprli6 lines the 6-bit data should be given by 646+-so the
second byte would be 100000b. The following twddal(Table 9-2) show the example of setting the roamd
C0Oh/C8h and D3h.
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Table 9-1: Example of Set Display Offset and Display Start Line with 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)
CcomMo RowO RAMO Rows8 RAMS8 RowO0 RAMS8 RowO RAMO Row8 RAMS8 RowO0 RAMS8
CcOoM1 Row1l RAM1 Row9 RAM9 Row1l RAM9 Row1l RAM1 Row9 RAM9 Row1l RAM9
CcOoM2 Row?2 RAM2 Rowl0 RAMI10 Row2 RAM10 Row2 RAM2 Rowl0 RAMI10 Row2 RAM10
COM3 Row3 RAM3 Rowll RAMI11 Row3 RAM11 Row3 RAM3 Rowll RAMI11 Row3 RAM11
com4 Row4 RAM4 Rowl2 RAM12 Row4 RAM12 Row4 RAM4 Rowl2 RAM12 Row4 RAM12
COMS5 Row5 RAMS5 Rowl3 RAM13 Row5 RAM13 Row5 RAMS Rowl3 RAM13 Row5 RAM13
COM6 Row6 RAM6 Rowl4 RAM14 Row6 RAM14 Row6 RAM6 Rowl4 RAM14 Row6 RAM14
com7 Row7 RAM7 Rowl5 RAMI15 Row7 RAM15 Row7 RAM7 Rowl5 RAMI15 Row7 RAM15
CcOMS8 Row8 RAMS8 Rowl6 RAM16 Row8 RAM16 Rows8 RAMS Rowl6 RAM16 Row8 RAM16
CcomM9o Row9 RAM9 Rowl7 RAM17 Row9 RAM17 Row9 RAM9 Rowl7 RAM17 Row9 RAM17
COM10 Rowl0 RAMI10 Rowl8 RAM18| Rowl0 RAM18] Rowl0 RAM10|] Rowl8 RAM18| RowlO0 RAMI18
CcoM11 Rowll RAM11 Rowl9 RAM19| Rowll RAM19] Rowll RAMI11] Rowl9 RAM19| Rowll RAMI19
COM12 Rowl2 RAM12 Row20 RAM20| Rowl2 RAM20] Rowl2 RAM12] Row20 RAM20| Rowl2 RAM20
COM13 Rowl3 RAM13 Row21 RAM21| Rowl3 RAM21] Rowl3 RAM13] Row2l RAM21| Rowl3 RAM21
comMi14 Rowl4 RAM14 Row22 RAM22| Rowl4 RAM22] Rowl4d RAMI14] Row22 RAM22| Rowld4d RAM22
COM15 Rowl5 RAM15 Row23 RAM23| Rowl5 RAM23] Rowl5 RAM15] Row23 RAM23| Rowl5 RAM23
COM16 Rowl6 RAM16 Row24 RAM24 | Rowlé RAM24 ] Rowlé RAMI16] Row24 RAM24| Rowlé RAM24
CcoM17 Rowl7 RAM17 Row25 RAM25| Rowl7 RAM25] Rowl7 RAM17] Row25 RAM25| Rowl7 RAM25
CcomM18 Rowl8 RAM18 Row26 RAM26| Rowl8 RAM26] Rowl8 RAMI18] Row26 RAM26| Rowl8 RAM26
COM19 Rowl9 RAMI19 Row27 RAM27 | Rowl9 RAM27] Rowl9 RAMI19] Row27 RAM27| Rowl9 RAM27
COM20 Row20 RAM20 Row28 RAM28| Row20 RAM28] Row20 RAM20] Row28 RAM28| Row20 RAM28
comz21 Row21l RAM21 Row29 RAM29| Row2l RAM29] Row2l RAM21] Row29 RAM29| Row2l RAM29
COM22 Row22 RAM22 Row30 RAM30| Row22 RAM30] Row22 RAM22] Row30 RAM30| Row22 RAM30
CcOoM23 Row23 RAM23 Row31l 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
COoM27 Row27 RAM27 Row35 RAM35| Row27 RAM35] Row27 RAM27] Row3d5 RAM35| Row27 RAM35
CcomM28 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 Row31l RAM31 Row39 RAM39| Row3l RAM39] Row3l RAM31] Row39 RAM39| Row3l RAM39
CcOomM32 Row32 RAM32 Row40 RAM40| Row32 RAM40| Row32 RAM32]| Row40 RAM40| Row32 RAM40
COM33 Row33 RAM33 Row4l RAM41| Row33 RAM41] Row33 RAM33] Row4l RAM41| Row33 RAM41
COM34 Row34 RAM34 Row42 RAM42| Row34 RAM42] Row34 RAM34] Row42 RAM42| Row34 RAM42
COM35 Row35 RAM35 Row43 RAM43| Row35 RAM43| Row35 RAM35| Row43 RAM43| Row35 RAMA43
COM36 Row36 RAM36 Row44 RAM44 | Row36 RAM44 ] Row36 RAM36|] Row44 RAM44 | Row36 RAM44
CcomM37 Row37 RAM37 Row45 RAM45| Row37 RAM45| Row37 RAM37 | Row4d5 RAM45| Row37 RAMA45
COM38 Row38 RAM38 Row46 RAM46| Row38 RAM46]| Row38 RAM38] Row46 RAM46| Row38 RAM46
COM39 Row39 RAM39 Row47 RAM47 | Row39 RAM47] Row39 RAM39] Row47 RAM47| Row39 RAM47
COM40 Row40 RAMA40 Row48 RAM48| Row40 RAM48| Row4d0 RAM40| Row48 RAM48 | Row40 RAMA48
CcOoOM41 Row4l RAMA41 Row49 RAM49 | Row4l RAM49] Row4l RAM41] Row49 RAM49| Row4l RAM49
CcomM42 Row42 RAM42 Row50 RAMS50| Row42 RAM50| Row42 RAM42] Row50 RAM50| Row42 RAMS50
COM43 Row43 RAM43 Row51 RAMS51| Row43 RAM51] Row43 RAM43] Row51 RAMS51| Row43 RAMS51
com44 Row44  RAM44 Row52 RAM52| Row44 RAM52| Row44 RAM44 ] Row52 RAM52| Row44 RAM52
COM45 Row45 RAM45 Row53 RAMS53| Row45 RAM53 ] Row45 RAM45] Row53 RAMS53| Row45 RAMS53
COM46 Row46 RAM46 Row54 RAMS54 | Row46 RAM54 ] Row46 RAM46] Row54 RAM54 | Row46 RAMS54
com47 Row47 RAMA47 Row55 RAMS55| Row47 RAM55] Row47 RAM47] Row55 RAMS55| Row47 RAMS5
COM48 Row48 RAM48 Row56 RAMS56 | Row48 RAM56 ]| Row48 RAMA48 - - Row48 RAM56
COM49 Row49 RAM49 Row57 RAMS57 | Row49 RAM57] Row49 RAMA49 - - Row49 RAM57
COMS50 Row50 RAMS50 Row58 RAM58| Row50 RAM58] Row50 RAMS0 - - Row50 RAMS58
COM51 Row51 RAMS51 Row59 RAM59| Row51 RAM59| Row51 RAMS51 - - Row51 RAM59
COM52 Row52 RAMS52 Row60 RAM60| Row52 RAMG60 ]| Row52 RAMS52 - - Row52 RAMG60
COM53 Row53 RAMS53 Row61l RAMG61| Row53 RAM61] Row53 RAMS3 - - Row53 RAMG61
COM54 Row54 RAMS54 Row62 RAM62| Row54 RAM62| Row54 RAM54 - - Row54 RAMG62
COMS55 Row55 RAMS55 Row63 RAM63| Row55 RAM63] Row55 RAMS55 - - Row55 RAMG63
COM56 Row56 RAM56 RowO RAMO Row56 RAMO - - RowO RAMO - -
COM57 Row57 RAMS57 Row1l RAM1 Row57 RAM1 - - Row1l RAM1 - -
COM58 Row58 RAMS58 Row2 RAM2 Row58 RAM2 - - Row?2 RAM2 - -
COM59 Row59 RAMS59 Row3 RAM3 Row59 RAM3 - - Row3 RAM3 - -
COM60 Row60 RAMG60 Row4 RAM4 Row60 RAM4 - - Row4 RAM4 - -
COM61 Row61l RAM61 Row5 RAMS5 Row61 RAMS5 - - Row5 RAMS - -
COM62 Row62 RAMG62 Row6 RAMG6 Row62 RAM6 - - Row6 RAM6 - -
COMG63 Row63 RAMG63 Row7 RAM7 Row63 RAM7 - - Row7 RAM7 - -
Z‘;ﬁ:i,yes @ () © @ © ®
= = = P
7 SOLOMON SOLOMON 7
SOLOMON SYSTECH SYSTECH SOLOMON
SYSTECH —g— —

(b)

\=

SOLOMON

—

(e)

= 4
SOLOMON
SYSTECH

()

(d)

=
SOLOMON
SYSTECH

(RAM)
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Table 9-2 :Example of Set Display Offset and Display Start Line with Remap

Output
64 64 64 43 48 48 48 'Set MUX ratio(Agh)
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)
COMD | Rowe3  RAVGS | Row/ RAM7 | ROWG3  RAM7 | Rowd7  RAVAT7 B - Rowd7  RAVES B B
CcomML Row62 RAM62 Row6 RAM6B Row62 RAM6 Row46 RAM46 - - Row46 RAMS4 - -
Ccom2 Row61 RAM61 Rows RAM5 Row61 RAMS Row45 RAMA5 - - Row45 RAMS53 - -
COM3 Row60 RAMG0 Row4 RAV4 Row60 RAM4 Row44 RAM44 - - Row44 RAM52 - -
cov4 Rows9 RAM59 Row3 RAM3 Rows9 RAM3 Row43 RAM43 - - Row43 RAMS51 - -
COM5 Rows8 RAMS58 Row2 RAM2 Rows8 RAM2 Row42 RAM42 - - Row42 RAM50 - -
COM6 Rows7 RAMS7 Rowl RAM1 Rows7 RAM1 Row4l RAMAL - - Row41l RAM49 - -
comr Rows6 RAMS56 Row0O RAMO Rows6 RAMO Row40 RAM40O - - Row40 RAM48 -

Ccom8 Rows5 RAMS5 Row63 RAMG3 Rowss RAMG3 Rowa9 RAM39 Row47 RAMA47 Rowad9 RAMA7 Row47 RAMG3

Ccom10 Rows3 RAM53 Row61 RAMG1 Rows3 RAMG1 Rowa7 RAM37 Row45 RAMA45 Rowa7 RAMA5 Row45 RAMG1
Ccom11 Rows2 RAMS52 Row60 RAMG0 Rows2 RAMGO Rows6 RAM36 Row44 RAM44 Rowa6 RAMA4 Row44 RAMGO
COoMm12 Rowb1 RAMS51 Rows9 RAM59 Rowb1 RAM59 Rows5 RAM35 Row43 RAMA3 Rowss RAMA3 Row43 RAM59

comz3 Row40 RAMA0 Row48 RAM48 Row40 RAMA48 Row24 RAM24 Rowad2 RAM32 Rowz24 RAMS32 Rowa2 RAM48

COMm31 Rowad2 RAMS32 Row40 RAM40 Rowad2 RAMAO Row16 RAM16 Rowz24 RAM24 Rowl6 RAM24 Row24 RAMAO
COMm32 Rowa1 RAM31 Rowa9 RAM39 Rowa1 RAM39 Rowl5 RAM15 Row23 RAM23 Rowl5 RAM23 Row23 RAM39

COomz4 Row29 RAM29 Rowa7 RAM37 Row29 RAM37 Rowl3 RAM13 Row21 RAM21 Rowl3 RAM21 Row21 RAMB7
COM35 Row28 RAM28 Rows6 RAM36 Row28 RAM36 Rowl12 RAM12 Row20 RAM20 Rowl2 RAM20 Row20 RAM36
COM36 Row27 RAM27 Rows5 RAM35 Row27 RAM35 Rowl1l RAM11 Rowl19 RAM19 Rowll RAM19 Rowl9 RAM35

COM39 Rowz24 RAM24 Rowa2 RAM32 Row24 RAMS32 Row8 RAVB Rowl6 RAM16 Row8 RAM16 Rowl6 RAMS32
COm40 Row23 RAM23 Rowa1 RAM31 Row23 RAM31 Row7 RAM7 Rowl5 RAM15 Row7 RAM15 Rowl5 RAM31

cow4s Rowl5 RAM15 Row23 RAM23 Rowl5 RAM23 - 5 Row7 RAM7 - - Row7 RAM23
Ccom49 Rowl4 RAM14 Row22 RAM22 Rowl4 RAM22 = - Rowé RAMG - - Row6 RAM22
COMs0 Rowl3 RAM13 Row21 RAM21 Rowl3 RAM21 B - Rows RAMS - - Rows RAM21
COmb1 Rowl2 RAM12 Row20 RAM20 Rowl2 RAM20 - = Row4 RAM4 - - Row4 RAM20
COMB52 Rowll RAM11 Rowl19 RAM19 Rowll RAM19 - - Rowd RAM3 - - Rowd RAM19
COMs3 Rowl10 RAM10 Row18 RAM18 Rowl10 RAM18 S - Row2 RAM2 - - Row2 RAM18
COms4 Rowg RAM9 Rowl7 RAM17 Rowg RAM17 z - Rowl RAM1 - - Rowl RAM17
COMB5 Rowg RAM8 Row16 RAM16 Row8 RAM16 - - Row0 RAMO - - Row0 RAM16

COM57 Row6 RAMG Rowl4 RAM14 Row6 RAM14 - - - - - - - -
COMms8 Rows RAM5 Rowl3 RAM13 Rows RAM13 - - - - - - - -
COM59 Row4 RAM4 Rowl12 RAM12 Row4 RAM12 - - - - - - - -
COM60 Row3d RAM3 Rowll RAM11 Row3d RAM11 - - - - - - - -
COmeB1 Row2 RAM2 Row10 RAM10 Row2 RAM10 - - - - - - - -
COM62 Rowl RAM1 Rowd RAM9 Rowl RAM9 - - - - - - - -
COM63 RowQ RAMO Row8 RAMB RowQ RAVB - - - - - - - -

Display
arples @ ®) © @ © ® ©

HIALSAS = e

NOWO0T0S HOALSAS HIALSAS ‘
p NOWODT0S NOWDT0S -/
-/

\

(@) (b) (d)
e — s s
- p= OO0 >
— e
I
() (f) (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 &pfrom CLK. The divide ratio is from 1 to 16, niteset
value = 1. Please refer to section 7.3 for thaitdetelationship 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-bialue
results in 16 different frequency settings avadadd shown below. The default setting is 1000b.

Figure 9-7 : Oscillator frequency setting

Oscillator Freqeuncy vs D5h (A[7:4]) command settin g

700 -
600
500 { }:

400 ] { { }: I T
300 I I $

200

e
e
t——

Frequency (kHz)

100

O 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 thechagge period. The interval is counted in numbdd@LK, where
RESET equals 2 DCLKs.
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9.1.19 Set COM PinsHardware Configuration (DAh)
This command sets the COM signals pin configuratiiomatch the OLED panel hardware layout. The thblew
shows the COM pin configuration under differentditions (for MUX ratio =64):

Table 9-3: COM PinsHardware Configuration

Conditions COM pins Configurations
1 Sequential COM pin configuration (DAh A[4] =0) ROWES e
COM output Scan direction: from COMO to COM63 (C0Oh) :-"
Disable COM Left/Right remap (DAh A[5] =0) : ROW32 ROW31
: ) TR ST g
ROWO
. COM32 COMO
SSD1306B
TCOMG s
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 (C0Oh)
Enable COM Left/Right remap (DAh A[5] =1)
ROW31 ROW32
JRSURRRN RN EERRE o
ROWO
. COM32 COMO
SSD1306B
arteens T e
Pad 1,2,3,...->126
Gold Bumps face up
3 Sequential COM pin configuration (DAh Al4] =0) ROWO | e
COM output Scan direction: from COM63 to COMO (C8h) 5-"
Disable COM Left/Right remap (DAh A[5] =0) : ROow31 ROW32
: ol 383 TS 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
JRSUNRON EREER) ERRRR o Rl
ROW63
. COM32 COMO
SSD1306B
e 1 " EEMe3 COM31
Pad 1,2,3,...->126
Gold Bumps face up
5 Alternative COM pin configuration (DAh Al4] =1) .. ROWES | o ROW62
COM output Scan direction: from COMO to COMB3 (COR) -+ ,..oeeeveoo g )
Disable COM Left/Right remap (DAh A[5] =0) : o7 ROWE1
128 x 64
ROW1 ROW2
ROWO
_ COM32 COMOQ
SSD1306B oM
-------------------------- 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) 3 ---------------------------------------------------
Enable COM Left/Right remap (DAh A[5] =1) ROW61
128 x 64
Poarowz ROWL
P ROWC
P L coms2 CoMo
ool Vick iy SSD1306B
3 - COM30
.".."'......".T ------- COM63 COM31

Pad 1,2,3,...->126

Gold Bumps face up
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Conditions COM pins Configurations

7 Alternative COM pin configuration (DAh A[4] =1) ... ROWO  pe—— ROW1
COM output Scan direction: from COM63 to COMO(CBI) =+ ..o fii gl i i)
Disable COM Left/Right remap (DAh A[5] =0) i o7 ROW2

i 128 x 64
ROW6] ROW61
ROW63
ComM32 COMO
SSD1306B oML
. 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(CEH) s [ S
Enable COM Left/Right remap (DAh A[5] =1) :

128 x 64
:  ROWS61
P SR R P ROW62
ROW6:
Pl _ coms2 COMO
~COoMm33 SSD1306B
P . COM30
.--o--.----oc--.T ------- COM63 COM31

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

9.1.20 Set Vcomn 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 dyiendata read (See Figure 12-1 to Figure 12-2 éoaliel
interface waveform). It allows the MCU to monitbetinternal status of the chip. No status readadsiged for serial

mode.

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

command sequence:
8Dh; Charge Pump Setting
14h /15h / 94h / 95h; Enable Charge Pump at diffsvatput 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 tagsehe horizontal scroll parameters and determinescrolling
start page, end page and scrolling speed.

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

corrupted.

The SSD1306B horizontal scroll is designed for é@Bimns scrolling. The following two figures (Figu®-8, Figure
9-9, Figure 9-10) show the examples of using thé&botal scroll:

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

o — N ™ < Lo N ™ < Te} © N~

Q Q Q Q Q O S S S S S S

Original Setting| o n 7 7 0 n 8 8 8 8 8 8

n n n n n n

N~ i N ™ < Lo (e}

After one scroll | & o - N ™ < S S S S S S

step G 0 ) O] O] ) ) ) G ) O] )

L L (] (] (] L (] (] L (] L (]

[9)] [9)] (%) (%) (%) [9)] (%) (99} [9)] (%) [9)] (%)

Figure 9-9: Horizontal scroll example: Scroll LEFT by 1 column
o - N ™ < Tp} N (2] < Te} (o] N~
) ) O] 0 ) U] q = & q N Y
. . w w w w t tw Q Q Q ) ) )
Original Setting n n 2 n n n L L L w i} L
n n n n n n
— N [42] < Lo [{e] (%] < Lo (o] N~ o
Aft ] @ 2] 2@ @ 2] @ S I T R T S R S R
er one scro N N N 7 N N 8 8 8 (La (La N
step
n n n n n
Figure 9-10 : Horizontal scrolling setup example

Display hefore horizontal scrolling start

Display snap shot after horizontal scrolling start

> 4
SOLOMON
SYSTECH

Start page address
—

End page aldmess
—

Example 1 Pattial screen horizontal
right side serolling with 1 column shift
inevety 5 frames

> 4
SOLOMON
SYSTECH

—

anmle code

26h N Fight horizontal scrall

00h 4 Craraney borte

05h Jf Define PAGES as start paze addwss

00k Jf Sat thme interval betwean aach
scrollstep as 5 frames

07h K Define PAGE 7 erd page address

00h ¥ Dy byte

FFh ! Dunony bvte

2Fh i Activate serolling
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9.2.2 Continuous Vertical and Horizontal Scroll Setup (29h/2Ah)

This command consists of 5 consecutive bytes tadahe continuous vertical scroll parameters agt@rchines the
scrolling start page, end page, scrolling speedvanital scrolling offset.

The bytes B[2:0], C[2:0] and D[2:0] of command 28kl are for the setting of the continuous horizbetaolling.
The byte E[5:0] is for the setting of the continsaertical scrolling offset. All these bytes togatlare for the setting
of continuous diagonal (horizontal + vertical) dling. If the vertical scrolling offset byte E[5:0§ set to zero, then
only horizontal scrolling is performed (like comnada®6/27h).

Before issuing this command the scroll must be tileted (2Eh). Otherwise, RAM content may be coredpThe
following figure (Figure 9-11 ) show the exampleusing the continuous vertical and horizontal dcrol

Figure9-11: Continuous Vertical and Horizontal scrolling setup example

. . . ] Examplel ; Full screen diagonal
DHsplay before scrolling start Display stiap shot after scrolling start scrolI]Jilng (horizontal right E?de
Start page addmss serolling with 1 calumn shift plus
oo v aiion S 7 ; vertical scrolling with 1 row ug) in
, ama =0 (FOR) every & frames.
7 Sample code
. 25h Jf Vertical ;d nglt honzontal 11
Mo, ofrorrs inscroll SOLOMUN P D;myhyteng Fexo
SOLOMON awa =64 (FOR) SYSTECH 00k /f Defive PAGED a5 start page address
00k, Jf Set ime irterval betreeneach
SYSTECH scaoll step as & fiames
’ 07h /i Defire PAGE? as end page address
End page address — - 01k /1 Set wertical s crolling offset as 1 row
g 2Fh N Activate scralling

9.2.3 Deactivate Scroll (2Eh)

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

9.24 Activate Scroll (2Fh)

This command starts the motion of scrolling andudhonly be issued after the scroll setup pararadtave been
defined by the scrolling setup commands :26h/24i28n . The setting in the last scrolling setup owand
overwrites the setting in the previous scrollingupecommands.

The following actions are prohibited after the $larg 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 taigehe vertical scroll area. For the continuougiea scroll
function (command 29/2Ah), the number of rows timavertical scrolling can be set smaller or equathe MUX
ratio.

9.2.6 Content Scroll Setup (2Ch/2Dh)

This command consists of 7 consecutive bytes tagehe horizontal scroll parameters and deterrtiieescrolling
start page, end page, start column and end col@ma.column will be scrolled horizontally by sendihg setting of
command 2Ch / 2Dh once.

When command 2Ch / 2Dh are sent consecutively,lay dame of 2 / Frame Frequency must be set. Figuie
shown an example of using 2Dh “Content Scroll Seagmmand for horizontal scrolling to left with infte content
update. In there, “Col” means the graphic displatadRAM column.
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Figure 9-12: Content Scrolling example (2Dh, Left Horizontal Scrol | by one column)
<4——— eft horizontal scroll

Pagg 5 Solo Paje 2 Solomon Sy; Paje 2 Solomon Systeq
Pagp 2 Hay| [ Papes Hawe a nic{ [ Papes Have a nice ¢
Col € | Col 12( Col & Col 12( Col € Col 12(
End Scrolling Beginning
column window column

By using command 2Ch/2Dh, RAM contents are scralied updated by one column. Table 9-4 is an exaofple
content scrolling setting of SSD1306B (scrollingydaw of 4 pages). The values of registers deperdifterent
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, Cgl 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 ofz/FrameFreq - - E.g. Delay 20ms if frame freg 100Hz

4 \Write RAM on the beginning colun
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 Addredsinde

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 Addressiade

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

Write RAM on (Page5b, 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 =i+1 - - Go to next “For loop”
Delay timing - - Set time interval between each scroll step if neags
End

There are 3 different memory addressing mode in138BB: page addressing mode, horizontal addressaug and
vertical addressing mode and it is selected by canth20h. Table 9-4 is an example of content sagbioftware
flow under page addressing mode, while verticalesking mode example is shown in below Table 9-5.
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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, Cql0 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 0f2/|:rame}:req - - E.g. Delay 20ms if frame freg 100Hz
4 Write RAM on the beginning columrd 21h Set Column address
of the scrolling window (Page 2 to 50 78h Set column start address for Vertical AddnesMode
Col 120) _ o 0 78h | Set column end address for Vertical Addressiode
(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 Addreddiode
1 - Write data to fill the RAM
5 i=i+1 - - Go to next “For loop”
Delay timing - - Set time interval between each scroll stepeidfassary
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 tasattje time interval for each fade step. Belowrfgg show the
example of Fade Out mode and Blinking mode.

Figure 9-13 : Example of Fade Out mode
i §
ﬂ;mn;- ‘

Figure 9-14 : Example of Blinking mode

DoEE

9.3.2 Set Zoom In (D6h)

Under Zoom in mode, one row of display contenexiganded into two rows on the display. That isteats of
row0~31 fill the whole display panel of 64 rowsshould be notice that the panel must be in alteen&OM pin
configuration (command DAh A[4] =1) for zoom in fttion.

Figure 9-15: Example of Zoom In

Sotomen Systeehl, 80lomon Systech
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10 MAXIMUM RATINGS

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

Symbol Parameter Value Unit
Vb -0.3to +4 V
VAT Supply Voltage -0.3to +5 V

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

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

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

Maximum ratings are those values beyond which daségthe device may occur. Functional operati@mukhbe restricted to the limits in the
Electrical Characteristics tables or Pin Descripsection

This device may be light sensitive. Caution shdgdaken 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
Voo = 1.65to 3.3V

Ta = 25C
Table11-1: DC Characterigtics
Symbol  |Parameter Test Condition Min Typ M ax Unit
Ve Operating Voltage - 6 - 15 V
VoD 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 ) Vv
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 Ao =
pump related pin€) BAT = 3.6V~4.2V, 8.5_V mode 8 85 . Vv
Maximum output loading = 12mA )
Vear = 3.8V~4.2V, 9V mode 8.5 9 ) Vv
Maximum output loading = 12mA )
\V oH High Logic Output Level dur = 100uA, 3.3MHz 0.9x¥ |- - \%
VoL Low Logic Output Level dut = 100uA, 3.3MHz - - 0.1xd |V
Vi High Logic Input Level - 0.8xM |- - \%
Vi Low Logic Input Level - - - 0.2x¥ |V
lcc, steep |lcc, Sleep mode Current b= 1.65V~3.3V, \bc = 6V~15V p ) 10 UA
Display OFF, No panel attached
Iop, steep  |lop, Sleep mode Current pb = 1.65V~3.3V, \bc = 6V~15V ) 10 UA
Display OFF, No panel attached
IeaT, sLeep |leaT, Sleep mode Current D= 1.65V~3.3V, \baT = 2.2V~4.%/ | X 10 UA
Display OFF, No panel attached
Vcc Supply Current
Vb = 2.8V, Vec = 12V, Rer=
lcc 30UA - 900 1500 uA
No loading, Display ON, All ON |Contrast = FFh
Vop Supply Current
lop Vob = 2.8V, Vec =12V, Rer=
30UA - 50 150 UA
No loading, Display ON, All ON
Segment Output Current WWas=gg - 240 .
Isec Vop=2.8V, Vcc=12V, [rer=30UA, |Contrast=AFh - 165 - uA
Display ON. Contrast=3Fh - 60 -
Segment Output Current Contrast=FFh - 150 . uA
Isec Vpop=2.8V, Vcc=7.5V, Rer=19UA, |Contrast=AFh - 104 - uA
Display ON.
Contrast=3Fh - 38 - UA
Dev = (lsec— Imip)/Imip
. 0 = (Imax + Imin)/2 i i o
Dev Segment output current unlforml{)ZEc{OjSl] = Segment current at 3 +3 %
contrast = FFh
. Adjacent pin output current . _ i i i 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 includesay, C1P, C1N, C2P, C2N,\¥s
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12 AC CHARACTERISTICS

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

Ta=25C
Table12-1: 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

(M Foscstands for the frequency value of the internalltzor and the value is measured when command Oj3t4Ais 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@EwRatio/Oscillator Frequency, D5h) for detailexbcription
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Table 12-2 : 6800-Series M CU Parallel Interface Timing Characteristics
(VDD -Vss=1.65Vto0 3.3V, k= 25°C)

Symbol Parameter 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
tomHr 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 | i ns
€St | Chip Select Low Pulse Width (write) 60
PW. Chip Select High Pulse Width (read) 60 i 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
(VDD -Vss=1.65Vto 3.3V, k= 25°C)

Symbol Parameter Min | Typ | Max Unit
teyce Clock Cycle Time 300 - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tbsw Write Data Setup Time 40 - - ns
tonw Write Data Hold Time 7 - - ns
torr Read Data Hold Time 20 - - ns
ton Qutput Disable Time - - 70 ns
tacc Access Time - - 140 ns
trwir Read Low Time 120 - - ns
trwiw Write Low Time 60 - - ns
tPwHR Read High Time 60 - - ns
trwHw Write ngh Time 60 - - ns
tr Rise Time - - 40 ns
te Fall Time - - 40 ns
tce Chip select setup time 0 - - ns
tesk Chip select hold time to read signal 0 - - ns
test 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

(VDD -Vss=1.65Vto 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
teikL Clock Low Time 20 - - ns
teLkH Clock High Time 20 - - ns
tr Rise Time - - 40 ns
tr 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

(VDD -Vss=1.65Vto 3.3V, k= 25°C)

Symbol Par ameter 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
teike Clock Low Time 20 - - ns
teLkH 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:
Vop - Vss=Vpp - Vss= 1.65V to 3.3V

Ta=25C
Table 12-6 :1°C Interface Timing Characteristics
Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 25 - - us
thstarT | Start condition Hold Time 0.6 - - us
thp Data Hold Time (for “SDAur” pin) 0 - - ns
Data Hold Time (for “SDA" pin) 300 - - ns
tsp 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 - - ug
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 I1°C interface

The configuration for?C interface mode is shown in the following diagram:
(VDD: 2.8V,VCC :12V, |RE|::30UA)

»
L

A

DISPLAY PANEL
128 x 64
N o N )
© © N o o N - o © ©
== == 3 o s= ==
| I | |88 88 ——
VeceVeown lree D2 D1 DO RES# poV ¥
||
C2
gy =
Im
c1 {1
r —‘7 Re ._DRP
Vce SDA SCL RES# DD Vse

Pin connected to MCU interface: RES#, SDA, SCL
Pin internally connected tos¢ BS0, BS2, CL, D[7:3], E, R/W#, CS#, D/C#, BGGND
Pin internally connected topg: BS1, CLS
Vear, C1P, C1IN, C2P, C2N,g¢er, FR should be left open.

C1, C2: 2.2uRY
C3: 1.0uFv
Rp : Pull up resistor

Voltage at ker = Vec — 3V. For \ec= 12V, lree= 30UA:
R1 = (Voltage atder- Vs9 / Irer

= (12-3) / 30u
= 300KQ

Note

M The capacitor value is recommended value. Selgobapate value against module application.
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Figure 13-2 Application Example of SSD1306B with Internal Charge Pump, Internal Irer and 12C interface

The configuration fordC interface mode is shown in the following diagram:
(Vop= 2.8V, Vear = 3.8V, Internal geesetting ~19uA)
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|| L | | |

c2 | L L J }J

| o —f—2 C5 C6
c1 1 Cc4
Re ._D Re
SDA SCL RES# Vob  Vear ¥

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

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

Irer, Verer, FR should be left open.

C1, C2: 2.2urv
C3,C4 : 1.0uf
C5, C6: 1.0uF/10W
Re : Pull up resistor

Note
M 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 chanijesut notice to any products herein. Solomon &gfstmakes no warranty, representation g
guarantee regarding the suitability of its produts any particular purpose, nor does Solomon 8ystssume any liability arising out of the
application or use of any product or circuit, apedfically disclaims any, and all, liability, inaing without limitation consequential or incidenta
damages. “Typical” parameters can and do vary fieréint applications. All operating parameters Juding “Typical” must be validated for each
customer application by the customer’s technicpkets. Solomon Systech does not convey any licender its patent rights nor the rights of others
Solomon Systech products are not designed, intermtealithorized for use as components in systeteaded for surgical implant into the body, or
other applications intended to support or susién dr for any other application in which the ta# of the Solomon Systech product could create
situation where personal injury or death may oc8tould Buyer purchase or use Solomon Systech ptadlor any such unintended or unauthorize
application, Buyer shall indemnify and hold Solon®ystech and its offices, employees, subsidiasifftiates, and distributors harmless against al
claims, costs, damages, and expenses, and reasattdniney fees arising out of, directly or indthgcany claim of personal injury or death
associated with such unintended or unauthorized esen if such claim alleges that Solomon Systeels wegligent regarding the design of
manufacture of the 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 (B85 87

mPESASYRMIREZEK)". Hazardous Substances test report is available upon request.
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