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1 GENERAL DESCRIPTION

SSD1316 is a single-chip CMOS OLED/PLED driverhaéontroller for organic / polymer light emitting
diode dot-matrix graphic display system. It corssisf 128 segments and 39 commons. This IC is
designed for Common Cathode type OLED panel.

The SSD1316 embeds with contrast control, displalRnd oscillator, which reduces the number of
external components and power consumption. It B&ssBp brightness control. Data/Commands are sent
from general MCU through the hardware selectab@f80 series compatible Parallel Interfaég, |
interface or Serial Peripheral Interface. It igaliie for many compact portable applications, sagh

mobile phone sub-display, MP3 player and Bluettatadset and Medical devices, etc.

2 FEATURES

« Resolution: 128 x39 dot matrix panel
Power supply
0 Vpp=1.65V ~3.3V<Vear for IC logic
0 Vear=3.0V~4.2V for charge pump riegor circuit
0 Vcc=7V~15V for Panel driving
* For matrix display
e OLED driving output voltage, 15V maximum
e Segment maximum source current: 160uA
+ Common maximum sink current: 20mA
» 256 step contrast brightness current control
» Embedded 128 x 39 bit SRAM display buffer
* Pin selectable MCU Interfaces:
0 8-bit 6800/8080-series parallel interface
0 3 /4 wire Serial Peripheral Interface
o I°C Interface
e Screen saving continuous scrolling function in bwdhizontal and vertical direction
* Internal charge pump regulator
* Internal regulated ¥omn Or external owmn
* Internal ker Or external der
* Programmable Frame Rate
* Programmable Multiplexing Ratio
« Row Re-mapping and Column Re-mapping
«  On-Chip Oscillator
» Chip layout for COG , COF
» Wide range of operating temperature:>@Qo 85C

3 ORDERING INFORMATION

Table 3-1 : Ordering Information

Ordering Part Number | SEG COM Package Form | Remark

SSD1316Z 128 39 COG -
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4 BLOCK DIAGRAM

Figure 4-1 : SSD1316 Block Diagram
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5 DIE PAD FLOOR PLAN

Figure 5-1 : SSD1316Z Die Drawing

Die Size (after 6.08mm+/- 0.05mm x
Pin1—*» OOOBRE sawing) 0.79mm+/- 0.05mm
b Die Thickness 300 um + 15 um

Min 1/O pad pitch 60 um
Min SEG pad pitch | 30.2 um
Min COM pad pitch| 40 um

— =
= =
= :
=] =
— =
= :
= =
= =
— z
= = Bump Height Nominal 12 um
= =
= = Bump Size
= » = Pad # X [um] |Y [um]
= = 1~25, 34~63, 72~89, 101 40 95
= = 26~33, 64~71 30 50
= = 90~100 15 95
= = 102~107, 293~298 50 25
= -=- 108~178, 222~292 15.2 94
= = 179~221 25 77
5 =
= = Alignment mark Position Size
= = T shape (2890, 19.5]  75um x 75um
= = + shape (-2890, 19.5) 75um x 75um
=W -
= =

| I
-0 - RO
= = ierier
=N = QY. . .| I
= z P < —»>
% H = 15 &
= o - Note
== (@) Diagram showing the Gold bumps face up.
= =] @ Coordinates are referenced to center of the chip.
e = @ Coordinate units and size of all alignment manesin um.
o = @ All alignment keys do not contain gold.
o =
= =
= =
& =
- = y
= =
= = 4
= ==
= =
— :
= =
= = SSD1316Z R
— = » X
= :
= =
= = T
[ =
= -
= = Pad1,2,3..->101
= - Z Gold Bumps face up
= [pEmEan ==
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Table 5-1 : SSD1316Z Bump Die Pad Coordinates

Pin number | Pin name X Y Pin number | Pin name X Y Pin number | Pin name X Y Pin number | Pin name X Y

1 NC -2987.5 -315 81 VCOMH | 2087.5 -315 161 SEG13 | 1402.8 316.5 241 SEG79 | -1463.2 316.5
2 C2N -2927.5 -315 82 VCOMH | 21475 -315 162 SEG12 | 1372.6 316.5 242 SEG80 | -1493.4 316.5
3 C2N -2867.5 -315 83 VCOMH | 2207.5 -315 163 SEG11 | 1342.4 316.5 243 SEG81 | -1523.6 316.5
4 C2N -2807.5 -315 84 VCOMH | 2267.5 -315 164 SEG10 | 1312.2 316.5 244 SEG82 | -1553.8 316.5
5 C2N -2747.5 -315 85 VCC 2327.5 -315 165 SEG9 1282 316.5 245 SEG83 -1584 316.5
6 C2P -2687.5 -315 86 VCC 2387.5 -315 166 SEG8 1251.8 316.5 246 SEG84 | -1614.2 316.5
7 C2P -2627.5 -315 87 VCC 2447.5 -315 167 SEG7 1221.6 316.5 247 SEG85 | -1644.4 316.5
8 C2P -2567.5 -315 88 VCC 2507.5 -315 168 SEG6 1191.4 316.5 248 SEG86 | -1674.6 316.5
9 C2P -2507.5 -315 89 NC 2567.5 -315 169 SEG5 1161.2 316.5 249 SEG87 | -1704.8 316.5
10 C1P -2447.5 -315 90 TRO 2616 -315 170 SEG4 1131 316.5 250 SEG88 -1735 316.5
11 C1P -2387.5 -315 91 TR1 2646 -315 171 SEG3 1100.8 316.5 251 SEG89 | -1765.2 316.5
12 C1P -2327.5 -315 92 TR2 2676 -315 172 SEG2 1070.6 316.5 252 SEG90 | -1795.4 316.5
13 C1P -2267.5 -315 93 TR3 2706 -315 173 SEG1 1040.4 316.5 253 SEG91 | -1825.6 316.5
14 CIN -2207.5 -315 94 TR4 2736 -315 174 SEGO 1010.2 316.5 254 SEG92 | -1855.8 316.5
15 CIN -2147.5 -315 95 VSS 2766 -315 175 VCC 980 316.5 255 SEG93 -1886 316.5
16 CIN -2087.5 -315 96 TR5 2796 -315 176 VCC 949.8 316.5 256 SEG94 | -1916.2 316.5
17 VBAT -2027.5 -315 97 TR6 2826 -315 177 VCC 919.6 316.5 257 SEG95 | -1946.4 316.5
18 VBAT -1967.5 -315 98 TR7 2856 -315 178 VCC 889.4 316.5 258 SEG96 | -1976.6 316.5
19 VBAT -1907.5 -315 99 TR8 2886 -315 179 VCOMH 840 300 259 SEG97 | -2006.8 316.5
20 VCC -1847.5 -315 100 TR9 2916 -315 180 VCOMH 800 300 260 SEG98 -2037 316.5
21 VCC -1787.5 -315 101 NC 2964.5 -315 181 COMO 760 300 261 SEG99 | -2067.2 316.5
22 VCC -1727.5 -315 102 NC 2986.4 | -193.425 182 COM1 720 300 262 SEG100 | -2097.4 316.5
23 VCOMH -1667.5 -315 103 NC 2986.4 | -153.425 183 COM2 680 300 263 SEG101 | -2127.6 316.5
24 VCOMH -1607.5 -315 104 NC 2986.4 | -113.425 184 COM3 640 300 264 SEG102 | -2157.8 316.5
25 VCOMH -1547.5 -315 105 NC 2986.4 | -73.425 185 COM4 600 300 265 SEG103 | -2188 316.5
26 VLSS -1427.5| -337.5 106 NC 2986.4 | -33.425 186 COM5 560 300 266 SEG104 | -2218.2 316.5
27 VLSS -1365 -337.5 107 NC 2986.4 6.575 187 COM6 520 300 267 SEGI105 | -2248.4 316.5
28 VLSS -1302.5 | -337.5 108 VCC 3003.4 316.5 188 COM7 480 300 268 SEG106 | -2278.6 316.5
29 VLSS -1240 -337.5 109 VCC 2973.2 316.5 189 COM8 440 300 269 SEG107 | -2308.8 316.5
30 VSS -1177.5| -337.5 110 VCC 2943 316.5 190 COM9 400 300 270 SEG108 | -2339 316.5
31 VSS -1115 -337.5 111 SEG63 2912.8 316.5 191 COM10 360 300 271 SEG109 | -2369.2 316.5
32 VSS -1052.5 | -337.5 112 SEG62 2882.6 316.5 192 COM11 320 300 272 SEG110 | -2399.4 316.5
33 VSS -990 -337.5 113 SEG61 2852.4 316.5 193 COM12 280 300 273 SEG111 | -2429.6 316.5
34 VDD -870 -315 114 SEG60 2822.2 316.5 194 COM13 240 300 274 SEG112 | -2459.8 316.5
35 VDD -810 -315 115 SEG59 2792 316.5 195 COM14 200 300 275 SEG113 | -2490 316.5
36 FR -750 -315 116 SEG58 2761.8 316.5 196 COM15 160 300 276 SEG114 | -2520.2 316.5
37 VSS -690 -315 117 SEG57 2731.6 316.5 197 COM16 120 300 277 SEG115 | -2550.4 316.5
38 CS# -630 -315 118 SEG56 2701.4 316.5 198 COM17 80 300 278 SEG116 | -2580.6 316.5
39 RES# -570 -315 119 SEG55 2671.2 316.5 199 COM18 40 300 279 SEG117 | -2610.8 316.5
40 D/C# -510 -315 120 SEG54 2641 316.5 200 COM19 0 300 280 SEG118 | -2641 316.5
41 VSS -450 -315 121 SEG53 2610.8 316.5 201 COM20 -40 300 281 SEG119 | -2671.2 316.5
42 R/IW#(WR#)| -390 -315 122 SEG52 2580.6 316.5 202 COM21 -80 300 282 SEG120 | -2701.4 316.5
43 E/RD# -330 -315 123 SEG51 2550.4 316.5 203 COM22 -120 300 283 SEG121 | -2731.6 316.5
44 DO -270 -315 124 SEG50 2520.2 316.5 204 COM23 -160 300 284 SEG122 | -2761.8 316.5
45 D1 -210 -315 125 SEG49 2490 316.5 205 COM24 -200 300 285 SEG123| -2792 316.5
46 D2 -150 -315 126 SEG48 2459.8 316.5 206 COM25 -240 300 286 SEG124 | -2822.2 316.5
47 D3 -90 -315 127 SEG47 2429.6 316.5 207 COM26 -280 300 287 SEG125 | -2852.4 316.5
48 VSS -30 -315 128 SEG46 2399.4 316.5 208 COM27 -320 300 288 SEG126 | -2882.6 316.5
49 D4 30 -315 129 SEG45 2369.2 316.5 209 COM28 -360 300 289 SEG127 | -2912.8 316.5
50 D5 90 -315 130 SEG44 2339 316.5 210 COM29 -400 300 290 VCC -2943 316.5
51 D6 150 -315 131 SEG43 2308.8 316.5 211 COM30 -440 300 291 VCC -2973.2 316.5
52 D7 210 -315 132 SEG42 2278.6 316.5 212 COM31 -480 300 292 VCC -3003.4 316.5
53 CL 270 -315 133 SEG41 2248.4 316.5 213 COM32 -520 300 293 NC -2986.4 6.575
54 VSS 330 -315 134 SEG40 2218.2 316.5 214 COM33 -560 300 294 NC -2986.4 | -33.425
55 CLS 390 -315 135 SEG39 2188 316.5 215 COM34 -600 300 295 NC -2986.4 | -73.425
56 VDD 450 -315 136 SEG38 2157.8 316.5 216 COM35 -640 300 296 NC -2986.4 | -113.425
57 VDD 510 -315 137 SEG37 2127.6 316.5 217 COM36 -680 300 297 NC -2986.4 | -153.425
58 BSO 570 -315 138 SEG36 2097.4 316.5 218 COM37 -720 300 298 NC -2986.4 | -193.425
59 VSS 630 -315 139 SEG35 2067.2 316.5 219 COM38 -760 300

60 BS1 690 -315 140 SEG34 2037 316.5 220 VCOMH -800 300

61 VDD 750 -315 141 SEG33 2006.8 316.5 221 VCOMH -840 300

62 BS2 810 -315 142 SEG32 1976.6 316.5 222 VCC -889.4 316.5

63 VSS 870 -315 143 SEG31 1946.4 316.5 223 VCC -919.6 316.5

64 BGGND 990 -337.5 144 SEG30 1916.2 316.5 224 VCC -949.8 316.5

65 VSS 1052.5 -337.5 145 SEG29 1886 316.5 225 VCC -980 316.5

66 VSS 1115 -337.5 146 SEG28 1855.8 316.5 226 SEG64 | -1010.2 316.5

67 VSS 1177.5 -337.5 147 SEG27 1825.6 316.5 227 SEG65 | -1040.4 316.5

68 VLSS 1240 -337.5 148 SEG26 1795.4 316.5 228 SEG66 | -1070.6 316.5

69 VLSS 1302.5 -337.5 149 SEG25 1765.2 316.5 229 SEG67 | -1100.8 316.5

70 VLSS 1365 -337.5 150 SEG24 1735 316.5 230 SEG68 -1131 316.5

71 VLSS 1427.5 -337.5 151 SEG23 1704.8 316.5 231 SEG69 | -1161.2 316.5

72 VBREF 1547.5 -315 152 SEG22 1674.6 316.5 232 SEG70 | -1191.4 316.5

73 VSS 1607.5 -315 153 SEG21 1644.4 316.5 233 SEG71 | -1221.6 316.5

74 VSS 1667.5 -315 154 SEG20 1614.2 316.5 234 SEG72 | -1251.8 316.5

75 GPI100 1727.5 -315 155 SEG19 1584 316.5 235 SEG73 -1282 316.5

76 GPI101 1787.5 -315 156 SEG18 1553.8 316.5 236 SEG74 | -1312.2 316.5

77 VDD 1847.5 -315 157 SEG17 1523.6 316.5 237 SEG75 | -1342.4 316.5

78 VDD 1907.5 -315 158 SEG16 1493.4 316.5 238 SEG76 | -1372.6 316.5

79 NC 1967.5 -315 159 SEG15 1463.2 316.5 239 SEG77 | -1402.8 316.5

80 IREF 2027.5 -315 160 SEG14 1433 316.5 240 SEG78 -1433 316.5
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6 PIN DESCRIPTION

ita

Key:
| = Input NC = Not Connected
O =Output Pull LOW= connect to Ground
I/O = Bi-directional (input/output) Pull HIGH= connect to ¥p
P = Power pin
Table 6-1 : Pin Description
Pin Name Type | Description
Vob P Power supply pin for core logic operation.
Vce P Power supply for panel driving voltage. Thisiiso the most positive power voltage
supply pin.
Vss P This is a ground pin.
Viss P This is an analog ground pin. It should be ected to \ésexternally.
V comH @) The pin is for COM signal deselected voltagelev
A capacitor should be connected between this pih\as
When external ¥Yowmn is selected, this pin must be connected ¢e.V
Refer to command ADh for details.
Vear P Power supply for charge pump regulator circuit.
Status \baT Vb Vce
Enable charge| Connect to external| Connect to external A capacitor should be
pump Vgat Source Vpp source connected between this
pin and \ss
Disable charge Keep float Connect to externalConnect to external 3¢
pump Vpp source source
BGGND P Reserved pin. It should be connectedgeeXternally.
C1P/CIN (6] C1P/C1N - Pin for charge pump capacitor; Conteetich other with a capacitor.
C2P/C2N C2P/C2N - Pin for charge pump capacitor; Conneetith other with a capacitor.
VBREF @) Reserved pin. It should be kept NC.
BS[2:0] I MCU bus interface selection pins. Please reféfrable 6-2 for the details of setting.
Irer I This is segment output current reference pin.
When externalderis used, a resistor should be connected betwesnpthiand s to
maintain the der current at 10uA. Please refer to Figure 7-14tler details of resistar
value.
When internalder is used, this pin should be kept NC.
FR 0] This pin outputs RAM write synchronizationrsdy Proper timing between MCU dg
writing and frame display timing can be achievegitevent tearing effect.
It should be kept NC if it is not used.
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 CpiB), this pin is the
external clock source input pin.
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Pin Name Type | Description

CLS I This is internal clock enable pin. When ipidled HIGH (i.e. connect tod4), internal
clock is enabled. When it is pulled LOW, the in&dralock is disabled; an external clock
source must be connected to the CL pin for normpatation.
RES# I This pin is reset signal input. When the igi pulled LOW, initialization of the chip |s
executed. Keep this pin HIGH (i.e. connect p)Vduring normal operation.

Cs# I This pin is the chip select input. (activeWp

D/C# I This is Data/Command control pin. When ipidled HIGH (i.e. connect top), the data
at D[7:0] is treated as data. When it is pulled LOWeé data at D[7:0] will be transferred|to
the command register.

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

When 3-wire serial interface is selected, thismpimst be connected tosyY

E (RD#) I When interfacing to a 6800-series micom@ssor, this pin will be used as the Enable (E)
signal. Read/write operation is initiated when thiis is pulled HIGH (i.e. connect topy)
and the chip is selected.

When connecting to an 8080-series microprocessis, fdin receives the Read (RD#)
signal. Read operation is initiated when this gipulled LOW and the chip is selected.
When serial interface is selected, this pin mustdreected to ¥

R/W#(WR#) I This is read / write control input pipnnecting to the MCU interface.

When interfacing to a 6800-series microproces$is,din will be used as Read/Write
(R/W#) selection input. Read mode will be carried when this pin is pulled HIGH (i.e.
connect tdVpp) and write mode when LOW.

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

When serial orC interface is selected, this pin must be connetctétss

D[7:0] 10 These are 8-bit bi-directional data bosbie connected to the microprocessor’s data |bus.
When serial interface mode is selected, DO wiltheeserial clock input: SCLK; D1 will be
the serial data input: SDIN and D2 should be kept N

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

GPIO0/GPIO1| 10 Reserved pin. It should be kept NC.

TR[9:0] 10 Reserved pin. It should be kept NC.

SEGO ~ (0] These pins provide Segment switch signals to Opgiel. These pins args¥state when
SEG127 display is OFF.

COMO ~ (0] These pins provide Common switch signals to Olgabel. They are in high impedance
COM38 state when display is OFF.

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

Table 6-2 : MCU Bus Interface Pin Selection

IC Interface | 6800-parallel| 8080-parallel| 4-wire Serial | 3-wire Serial
SSD1316 . . . _
Pin Name interface interface interface interface
(8 bit) (8 hit)
BSO 0 0 0 0 1
BS1 1 0 1 0 0
BS2 0 1 1 0 0

Note
M 0 is connected to 34
@ 1 is connected to 36
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7 FUNCTIONAL BLOCK DESCRIPTIONS

7.1 MCU Interface selection

SSD1316 MCU interface consist of 8 data pins amdrirol pins. The pin assignment at different rfatee
mode is summarized in Table 7-1. Different MCU mad@ be set by hardware selection on BS[2:0] pins
(please refer to Table 6-2 for BS[2:0] setting).

Table 7-1 : MCU interface assignment under differen  t bus interface mode

in Name Data/Command Interface Control Signal

Bus

Interfface™~\ /D7 | D6 | D5 | D4 [ D3] D2 | D1 | Do | E | RWH#HCS# |DIC# RES#
8-bit 8080 D[7:0] RD#WR# | CS# |DIC# RES#
8-bit 6800 D[7:0] E | RIW#|CS# |DIC# RES#
3-wire SPI [Tie LOW NC SDIN [SCLK [Tie LOW | CS# |Tie LOW |RES#
4-wire SPI_|Tie LOW NC SDIN [SCLK |[Tie LOW | CS# |D/C# RES#
12C Tie LOW SDAour |SDAN [SCL |Tie LOW SAOQ RES#

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

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

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

Table 7-2 : Control pins of 6800 interface

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

Note

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

In order to match the operating frequency of diggRAM with that of the microprocessor, some pipelin
processing is internally performed which requites insertion of a dummy read before the first dalisplay
data read. This is shown in Figure 7-1.
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Figure 7-1 : Data read back procedure - insertiono  f 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/commdRdITE latch signal while CS# is kept LOW.

Figure 7-2 : Example of Write procedure in 8080 par  allel interface mode

= / _
W\

D[7:0]

D/C# >_< >_<

high

RD#

low

Figure 7-3 : Example of Read procedure in 8080 para llel interface mode

CS# \

D[7:0]

D/C# >_<

high

WR#

low
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Table 7-3 : Control pins of 8080 interface

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

Note

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

@) L stands for LOW in signal

In order to match the operating frequency of digpgRAM with that of the microprocessor, some pipelin

processing is internally performed which requitesinsertion of a dummy read before the first daisplay
data read. This is shown in Figure 7-4.

Figure 7-4 : Display data read back procedure - ins  ertion of dummy read

WR#

RD#

Write column
address

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

7.1.3 MCU Serial Interface (4-wire SPI)

The 4-wire serial interface consists of serial kId8CLK, serial data: SDIN, D/C#, CS#. In 4-wirel$fode,
DO acts as SCLK, D1 acts as SDIN. For the unustadmas, D2 should be left open. The pins from D®Y,
E and R/W# (WR#)# can be connected to an externaingl.

Table 7-4 : Control pins of 4-wire Serial interface

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

Note

(@) H stands for HIGH in signal

@ L stands for LOW in signal

) 1 stands for rising edge of signal

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

Under serial mode, only write operations are alldwe
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Figure 7-5 : Write procedure in 4-wire Serial interf  ace mode

cs#‘\ ’
ek \ X
SDIN/
SCLK>< DB1 > DB2 >< X DBn >
b
SCLK A A A A A A A A
(DO)
smmon% D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >—

7.1.4 MCU Serial Interface (3-wire SPI)

The 3-wire serial interface consists of serial kIS€CLK, serial data SDIN and CS#.
In 3-wire SPI mode, DO acts as SCLK, D1 acts as\S[Bbr the unused data pins, D2 should be left open
The pins from D3 to D7, RIW# (WR#)#, E and D/C# banconnected to an external ground.

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

Table 7-5 : Control pins of 3-wire Serial interface

Function E(RD#) | RIW#(WR#) | CS# | DIC# DO l}lote o
Write command| Tie LOW | Tie LOW | L | Tie LOW| { | . L stands for LOW in signal

: . : ) @ 1 stands for rising edge of signal
Write data Tie LOW| Tie LOW L Tie LOW | 1

Figure 7-6 : Write procedure in 3-wire Serial interf  ace mode

= /

SDIN/
SCLK>< DB1 >< DB2 X X DBn  >—
) L

SCLK A A A A A

o) A A AT
SDIN(Dl)%D/C#>< D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >_
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7.1.5 MCU I2C Interface

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

a) Slave address bit (SAQ)
SSD1316 has to recognize the slave address bedmsnitting or receiving any information by the
I2C-bus. The device will respond to the slave addi@kswing by the slave address bit (“SAQ” bit)
and the read/write select bit (“R/W#" bit) with tfalowing byte format,

brbsbsbaubzs b Iy
011 11 0 SA0R/W#H

“SAO0” bit provides an extension bit for the slawddeess. Either “0111100” or “0111101", can be
selected as the slave address of SSD1316. D/C#cpsras SAO for slave address selection.
“R/W#" bit is used to determine the operation moéi¢he FC-bus interface. R/W#=1, it is in read
mode. R/W#=0, it is in write mode.

b) 1?C-bus data signal (SDA)
SDA acts as a communication channel between thermndter and the receiver. The data and the
acknowledgement are sent through the SDA.

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

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

c) 12C-bus clock signal (SCL)
The transmission of information in thi€tbus is following a clock signal, SCL. Each traission of
data bit is taken place during a single clock pegbSCL.
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7.1.5.

1 12C-bus Write data

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

Figure 7-7 : | 2C-bus data format

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

Write mode S — Start Condition / P — Stop Condition
[TTTT1, HER TTTTT1 HER TTTTT1
Inlo1111 gg ggg Control byt«|2 Data byt ggg Control byte 2 Databyte |B|°
[ O < o I B AL IR
— N A A ~ <
~ ~
Slave Address m > 0 word: 1 byte n > 0 bytes
MSB . LSB
w
011110(x
e
SSD1316
Slave Address
AR
g[glo0000 =
[ 1] 1]=

Control byt

7.1.5.

1)

2)

3)
4)

5)
6)

7

8)

2 Write mode for 12C

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

The slave address is following the start condifmmrecognition use. For the SSD1316, the slave
address is either “b0111100” or “b0111101” by chiagghe SAO to LOW or HIGH (D/C pin acts as
SA0).

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

An acknowledgement signal will be generated afteeiving one byte of data, including the slave
address and the R/W# bit. Please refer to the

Figure7-9for the graphical representation of the acknowdesignal. The acknowledge bit is defined
as the SDA line is pulled down during the HIGH pdrof the acknowledgement related clock pulse.
After the transmission of the slave address, eitfecontrol byte or the data byte may be sentsacro
the SDA. A control byte mainly consists of Co ant€® bits following by six “0” ‘s.
a. Ifthe Co bit is set as logic “0”, the transmissafrthe following information will contain data
bytes only.
b. The D/C# bit determines the next data byte is aatea command or a data. If the D/C# bit is
set to logic “0”, it defines the following data leyhs a command. If the D/C# bit is set to logic
“1”, it defines the following data byte as a dataieh will be stored at the GDDRAM. The
GDDRAM column address pointer will be increasedhg automatically after each data
write.
Acknowledge bit will be generated after receiviagle control byte or data byte.
The write mode will be finished when a stop corditis applied. The stop condition is also defirred i
Figure 7-8. The stop condition is established hjirmuthe “SDA in” from LOW to HIGH while the
“SCL” stays HIGH.
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Figure 7-8 : Definition of the Start and Stop Condi  tion

thsTART tsstop

-« —> «—

SDA i i / \ ! i SDA
— | i I
SCL b og / \ l : SCL
1 1 : P :
START condition STOP conditio
Figure 7-9 : Definition of the acknowledgement cond ition
DATA OUTPUT

BY TRANSMITTER —\ / X ><__.-.-.-__..:

: : Non-acknowledge

DATA OUTPUT
BY RECEIVER

~

! Acknowledge
SCL FROM :
MASTER | 1 2 y 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 $0lse, must keep at a stable state within the “HIGH
period of the clock pulse. Please refer to the féigl+10 for graphical representations. Except amt ir
stop conditions, the data line can be switched ahign the SCL is LOW.

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

Figure 7-10 : Definition of the data transfer condi  tion

/

SDA ;

X \

SCL

Data line is ' Change :
stable of data
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7.2 Command Decoder
This module determines whether the input dataterpmeted as data or command. Data is interpreasdd
upon 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 (GDDRAM
If it is LOW, the input at D[7:0] is interpreted ascommand. Then data input will be decoded arittienrto
the corresponding command register.

7.3 Oscillator Circuit and Display Time Generator

Figure 7-11 : Oscillator Circuit and Display Time G enerator

Internal
Oscillator
Fosc

M| CLK Divider DCLK
U] >

CL » X Display
T Clock

CLS

This module is an on-chip LOW power RC oscillatocaitry. The operation clock (CLK) can be genetht
either from internal oscillator or external soufeke pin. This selection is done by CLS pin. If Cp is
pulled HIGH, internal oscillator is chosen and Chosld be connected tos¥ Pulling CLS pin LOW
disables internal oscillator and external clock s connected to CL pins for proper operation. ewthe
internal oscillator is selected, its output frequeRosc can be changed by command D5h A[7:4].

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

The frame frequency of display is determined byfttlewing formula.
F

osc

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

where
» D stands for clock divide ratio. It is set by coomdd@5h A[3:0]. The divide ratio has the range frbno
16.
» Kis the number of display clocks per row. Theuesils derived by
K = Phase 1 period + Phase 2 periods+ K
= 2 + 2+ 50 =54 at power on reset (thatdsska constant that equals to 50)
(Please refer to Section 7.6 for the details of'Bfease”)
* Number of multiplex ratio is set by command A8HeTpower on reset value is 38 (i.e. 39MUX).
* Foscis the oscillator frequency. It can be changeddoymand D5h A[7:4]. The higher the register
setting results in higher frequency.
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7.4 FR synchronization
FR synchronization signal can be used to preveninig effect.

One frame
FR
A
D000 e g >
..... - ..--""
Memory ““““““ - - -7 e
Access| i A e s m—-—A e
. — PO
Process| | -~ i . R B L
,,,,, - __,--"
0% 3% - = 3

Time

Fast write MCU
Slow write MCU
SSD1316 displaying memory updates to OLED SCreen  «vevrsrsrererasssaserasasasanans

The starting time to write a new image to OLED driis depended on the MCU writing speed. If MCU ca
finish writing a frame image within one frame pelidt is classified as fast write MCU. For MCU dee
longer writing time to complete (more than one feaout within two 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 edgehef hext FR pulse.

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

7.5 Reset Circuit
When RES# input is LOW, the chip is initialized kvthe following status:
1. Display is OFF
2. 128 x 39 Display Mode
3. Normal segment and display data column addresscandddress mapping (SEGO mapped to
address 00h and COMO mapped to address 00h)
Shift register data clear in serial interface
Display start line is set at display RAM address 0
Column address counter is set at 0
Normal scan direction of the COM outputs
Contrast control register is set at 7Fh
Normal display mode (Equivalent to A4dh command)

©CoNo O A
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7.6 Segment Drivers / Common Drivers

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

The segment driving waveform is divided into thpases:

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

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

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

Figure 7-12 : Segment Output Waveform in three phas  es

W
1
1
Vss !

1

Phase: 12 Time

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 imageldison OLED panel.

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

The GDDRAM is a bit mapped static RAM holding thie mttern to be displayed. The size of the RAM is
128 x 39 bits and the RAM is divided into five pagdrom PAGEO to PAGE4, which are used for
monochrome 128 x 39 dot matrix display, as showFigure 7-13.

When one data byte is written into GDDRAM, all tlogvs image data of the same page of the currentrool
are filled (i.e. the whole column (8 bits) pointbyg the column address pointer is filled.). Data i is

written into the top row, while data bit D7 is vieih into bottom row. For PAGEA4, bit D7 is treateddan’t

care bit.

For mechanical flexibility, re-mapping on both Segrhand Common outputs can be selected by software.

For vertical shifting of the display, an internabrister storing the display start line can be setantrol the
portion of the RAM data to be mapped to the disgtamynmand D3h).

Figure 7-13 : GDDRAM pages structure of SSD1316

Segment re- (E & : § o
mapplnigchommand 8 8 8 8 ------- § § § 8 §
) alololn alalonlolo
Segment re- o S § ﬁ & 5
mapping (command § 8 § § """" 8 8 8 8 8
AOh [RESET]) nlaolalo ololalo|ln
ol x| o] | mmmaresnT com oup
ol « ol N1 9 ‘:\i 1Y Scan Direction
(command COh
Page |Data €§ % Q g g €§ €§ g [RESET]) (command C8h)
DO COMO COM38
D1 COM1 COM37
D2 COM2 COM36
0 D3 COM3 COM35
o4 | ! ! 1 1 7 COM4 COM34
D5 COM5 COM33
D6 COM6 COM32
D7 COM7 COM31
DO COMS8 COM30
D1 COM9 COM29
D2 COM10 COM28
1 D3 COM11 COM27
o4 | | I 1 1 7 COM12 COM26
D5 COM13 COM25
D6 | COM14 COM24
D7 COM15 COM23
DO AN COM16 COM22
D1 Each box represents one bit COM17 COM21
> D3 COM19 COM19
o4 | | ! 1 1 COM20 CcOM18
D5 COM21 COM17
D6 COM22 COM16
D7 COM23 COM15
DO COM24 COM14
D1 COM25 COM13
D2 COM26 COM12
3 D3 COM27 COM11
o4 | | 1 1 CcCOM28 COM10
D5 COM29 COM9
D6 COM30 COMS8
D7 COM31 COMY7
DO COM32 COM6
D1 COMS33 COM5
D2 COM34 COM4
4 o3 | prrri1r ... COM35 COM3
D4 COM36 COM2
D5 COM37 COM1
D6 COM38 COMO
D7 Don't care bit
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7.8 SEG/COM Driving block
This block is used to derive the incoming powerrses into the different levels of internal use agk and
current.

* Vccis the most positive voltage supply.

* Vissis the ground path of the analog and panel current

* Vcown is the Common deselected level. It can be intgrmagulated or externally connect ted/

Bit A[1] of command ADh is used to select exteroainternal \owm:

A[l] = ‘0’ Select internal \omn regulator [Reset]. When internalcdun is selected, a capacitor
should be connected betweesoMn and Vss.

A[1l] =‘1" Select external Yomn. When external ¥owr is used, \omn must be connected tocy.

* Igeris a reference current source for segment cudivers 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 Cohtasimand (81h)
When internalderis used, therkr pin should be kept NC.
Bit A[4] of command ADh is used to select exteroainternal ker :
Al4] ='0" Select externalder [Reset]
Al4] =‘1" Enable internalder during display ON
When externalger is used, the magnitude afgk is controlled by the value of resistor, which @nected

betweender pin and VSS as shown in Figure 7-14. It is recemded to sekkrto 10 £ 2uA so as to achieve
Isec = 160uA at maximum contrast 255.

Figure 7-14 : Iger Current Setting by Resistor Value

SSD1316
lner ~ 10UA lR.EF (\{oltage at
this pin=Vcc
-5)
R1
Vss

Since the voltage agdr pin is Vcc — 5V, the value of resistor R1 can be found asveel
For lrer = 10UA, Vec =12V:
R1= (Voltage atder — Vss) ! Irer

= (12 — 5) / 10uA
= 7002
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7.9 Power ON and OFF sequence
The following figures illustrate the recommendeavpo ON and power OFF sequence of SSD1316 :

7.9.1 Power ON and OFF sequence with External ¥

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 e8us (). Then Power ON ¥ ®
4. After Vcc become stable, send command AFh for display ONXE/SEM will be ON after 100msA#).

Figure 7-15 : The Power ON sequence

ON Vpp. RES# ON Vce  Send AFh command for Display ON
| I I
| I : '
Vb i L | . |
| I | !
II I | '
OFF A f—-—-— e -
| | | I |
| [ T |
| e '
RES# : I ; :
.,+. (N T K SRR
GND : ,<—t!—>| :
2 |
| | |
VCC . — e — e — e — — — I ............... T
| / '
OFE o VN A\ M P _
| | ' |
[ | l tar I
< »|
' ON
SEG/COM :
T f_ .............. _0':':

Power OFF sequence
1. Send command AEh for display OFF.
2. Power OFF (¢ ?@®
3. Power OFF Vp after brr. © (Typical brr=500ms)

Figure 7-16 : The Power OFF sequence

Send command AEh for display OFF OFF Vcc OFF IVDD

Vee l l |

| |

| \ '

OFF.-.-._._._ : __________ 1 :

I P torr R

Voo I - a

| |

| |

Note:

(@ After RES# pin LOW for at least 3us)(tVcc should only power ON after RES# pin goes high.
@Vcc should be kept float (i.e. disable) when it is OFF

@ Power Pins (¥po , Vcc) can never be pulled to ground under any circunasta

) 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 Applicetn

Power ON sequence

1.
2.
3

4.

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

Figure 7-17 : The Power ON sequence with Charge Pump Applicatio

Vop

OFF

VAt

OFF

RES#

GND

SEG/COM

Power OFF sequence

»wnp

Send command AEh for display OFF

Send command 8Dh 10h to disable charge pump

Power OFF Mar after brr. D @ (Typical torr.=500ms)

Power OFF Vp after brez (Where Minimum gee2= 0ms® , Typical brr=5ms)

Figure 7-18 : The Power OFF sequence with Charge Pump Applicatin

Send command AEh Send command 8Dh 10OFF  OFF
for dislplay OFF to dis?ble charge pump Vear  Vbp

e torr o

| % >

|
I
..................... _|._._._._._._._._._._.
| [
|
|
|
|

Veat

I tOFFi

Note:

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

@ Power Pins (Wp , Vear) can never be pulled to ground under any circuncgta
) The register values are reset after t

@ Vpp should not be Power OFF beforeny Power OFF
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7.10 Charge Pump Regulator

The internal regulator circuit in SSD1316 accompagyonly 2 external capacitors can generate a 9.0V
voltage supply, ¥c and a maximum output loading of 12mA from a lovitage supply input, ¥ar. The Vec

is the voltage supply to the OLED driver block. iSTregulator can be turned ON/OFF by software conima
8Dh setting.

8 COMMAND TABLE

Table 8-1: SSD1316 Command Table
(RIWH#(WR#) = 0, E(RD#) = 1 unless specific settingtated)

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

0 81 1/{0[0|0| 0| 0] 0] 1 [SetContrastDouble byte command to select one of the
0 A[7:0] | A7 |As|As|As| Az | A2 | A1 | Ao [Control contrast steps. Contrast increases as the value
increases.

(RESET = 7Fh)
A[7:0] valid range: 01h to FFh

0 A4/A5 | 1| 0| 1| 0| 0| 1] 0| Xo|Entire DisplajAdh, X[0]: Resume to RAM content display
ON (RESET)

Output follows RAM content

IASh, X[0]: Entire display ON

Output ignores RAM content

0 A6/A7T | 1 10| 1]|0| 0 |1]|1]Xo|Set A6h, X[0]=0b: Normal display (RESET)
Normal/lnve 0 in RAM: OFF in display panel
se Display 1in RAM: ON in display panel

A7h, X[0]=1b: Inverse display
0 in RAM: ON in display panel
1 in RAM: OFF in display panel

0 AD 110|102 |10 1 [External or [Select external or internalcgmy :

0 A[7:0] | O | 0| O|As| O | O |A;| O |[nternal A[1] = ‘0" Select internal \éomu (RESET)
V comH A[1] = ‘1’ Enable external Yowmn
Selection /

External or [Select external or internaldr:

internal ker |A[4] = ‘0’ Select externalder (RESET)
Selection  |A[4] = ‘1’ Enable internal ¢er during displa
ON

Note

(D) Refer to section 7.8 for details.

0 AE 1]/0| 10| 1| 1| 1| Xo|SetDisplay |AEh, X[0]=0b:Display OFF (sleep mode)
AF ON/OFF (RESET)

AFh X[0]=1b:Display ON in normal mode

SSD1316 | Rev 1.4 | P 27/63 | Mar 2015 Solomon Systech



2. Scrolling Command Table
D/C#Hex D7|D6|D5| D4 |D3| D2 | D1 | DO [Command Description
0 [26/27 0(0|1]0|0] 12 1 | Xo [Continuous  26h, X[0]=0, Right Horizontal Scroll
0O WA[70] |OjJ]0O|0| 0|0 O 0 0 Horizontal 27h, X[0]=1, Left Horizontal Scroll
0O B[220 |*|*|*]| * | * | B2 | B1| Bo [Scroll Setup |(Horizontal scroll by 1 column)
0 C20] |*|*|*| * |*|C|C| Co
0 pP[20] |*|*|*| * |*|Dzx|D:1]| Do A[7:0] : Dummy byte (Set as 00h)
0 [E[r0] fOJO|lO|O0O|O] O] O] O
0 F[7:0] * | Fs|Fs| Fa |Fs| 2 | Fu | Fo B[2:0] : Define start page address
0 [G[70] | * |Ge|GCs| Gsa |Ga| G2 | G1 | Go 000b — 011b — 110b — invali
PAGEO PAGE3
001b - 100b — 111b — invalig
PAGE1 PAGE4
010b — 101b — invalidl
PAGE2
C[2:0] : Set time interval between each scrall
step in 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 — 011b — 110b — invali
PAGEO PAGE3
001b — 100b — 111b — invaligl
PAGE1 PAGE4
010b — 101b — invalidl
PAGE2
The value of D[2:0] must be larger or
equal to B[2:0]
E[7:0] : Dummy byte (Set as 00h)
F[7:0] : Define start column address (00d-127d)
G[7:0] : Define end column address (00d-127d)
The value of G[2:0] must be larger or
equal to F[2:0]
0 [29/2A | 0|0 |21] O | 1] O | X1 | Xo [Continuous [29h, XXo=01b : Vertical and Right Horizontal
0 A[20] | * | * |* ]| * | * | * * | Ao |Verticaland [Scroll
0 B[220 |*|*|*]| * | * | Bz | B1| Bo [Horizontal
0 C[20] | * | *|* ]| * | * | Co| Ci| Co |Scroll Setup [2Ah, X1X¢=10b : Vertical and Left Horizonta
0 D[220 | *|*|*| * | * | D2| D1i]| Do Scroll
0 E[50] | * | * |Es| B« |Es| E2 | E1 | Eo IA[7:0] : Horizontal scrolling offset
0 F[?ZO] * Fe|Fs| F4 | Fs F> =51 Fo A[O]:O, no offset
0 |G[7:0] | * |Ge|GCs| Ga |Gs| G2 | G1 | Go IA[0] = 1, scroll by 1 column
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2. Scrolling Command Table

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

Description

B[2:0] : Define start page address

000b — 011b — 110b —
PAGEO PAGE3 invalid
001b — 100b — 111b -
PAGE1 PAGE4 invalid
010b — 101b — invali
PAGE2 T

C[2:0] : Set time interval between each scrgl
step in 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

17

D[2:0] : Define end page address

000b — 011b — 110b —
PAGEO PAGE3 invalid
001b — 100b — 111b —
PAGE1 PAGE4 invalid
010b — 101b — invali
PAGE2 T

The value of D[2:0] must be larger or equal
to B[2:0]

E[5:0] : Vertical scrolling offset
e.g. E[5:0]= 01h refer to offset =1 row
E[5:0] =26h refer to offset =38 rows

G[7:0] : Define end column address (00d-127d)
The value of G[2:0] must be larger or
equal to F[2:0]

0 2E 0|01 0|1 1 1 0 |Deactivate
scroll

o

Stop scrolling that is configured by comman
26h/27h/29h/2Ah.

Note
(1) After sending 2Eh command to deactival
the scrolling action, the ram data needs to he
rewritten.

[}
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2. Scrolling Command Table

D/C#Hex

D7

D6

D5

D4

D1

Command

Description

0

2F

0

0

1

0

Activate scroll

Start scrolling that is configured by the
with the following valid sequences:

\Valid command sequence 1: 26h ;2Fh.
\Valid command sequence 2: 27h ;2Fh.
\Valid command sequence 3: 29h ;2Fh.
\Valid command sequence 4: 2Ah ;2Fh.
For example, if “26h; 2Ah; 2Fh.” commands

command, i.e. 2Ah in this case, will be
executed. In other words, setting in the last

in the previous scrolling setup commands.

A3
A[5:0]
B[5:0]

*

Bs

B4

B3

B>

B:

Bo

Set Vertical
Scroll Area

A[5:0] : Set No. of rows in top fixed area. Th
No. of rows in top fixed area is
referenced to the top of the GDDRA
(i.e. row 0).[RESET = 0d]

the number of rows to be used for
vertical scrolling. The scroll area stq
in the first row below the top fixed
area. [RESET = 39d]
Note
(1) A[5:0]+B[5:0] <= MUX ratio
() B[5:0] <= MUX ratio
(3AVertical scrolling offset (E[5:0] in 29h/2AH
< B[5:0]
(30) Set Display Start Line (X5X4X3X2X1X0
40h~66h) < B[5:0]

first row of the scroll area.

(5) For 39d MUX display
A[5:0] = 0, B[5:0]=39 : whole area scrolls
A[5:0]= 0, B[5:0] < 39 : top area scrolls
A[5:0] + B[5:0] <39 : central area scrolls
A[5:0] + B[5:0] =39 : bottom area scrolls

scrolling setup commands :26h/27h/29h/2Ah

B[5:0] : Set No. of rows in scroll area. This is

(4) The last row of the scroll area shifts to the

are issued, the setting in the last scrolling setup

scrolling setup command overwrites the setting

M

D
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2. Scrolling Command Table

D/C#Hex D7|D6|D5| D4 |D3| D2 | D1 | DO [Command Description
0O [C/2D (0|02 0]|1] 1 0 | Xo |Content Scroll 2Ch, X[0]=0, Right Horizontal Scroll by one
0O 70l |[O|(O0O|O0O] O]|O] O 0 0 [Setup column
0O B[220 |*|*|*]| * |*|Bz|B1] Bo 2Dh, X[0]=1, Left Horizontal Scroll by one
0O (C[70] |*|*|*|*|*|O 0 1 column
0 D[220 | *|*|*| * | * | D2| Di]| Do
0O [E[70] |Oj0|0| 0|0 O 0 0 A[7:0] : Dummy byte (Set as 00h)
0 F[?ZO] F7 Fe Fs F4 F3 Fz F]_ Fo
0 |G[7:0] |G7|Ge|GCs| Ga |Gs| G2 | G1 | Go B[2:0] : Define start page address
000b — 011b — 110b — invali
PAGEO PAGE3
001b — 100b — 111b — invaligl
PAGE1 PAGE4
010b — 101b — invalidl
PAGE2
C[7:0] : Dummy byte (Set as 01h)
D[2:0] : Define end page address
000b - 011b — 110b — invali
PAGEO PAGE3
001b — 100b — 111b — invaligl
PAGE1 PAGE4
010b - 101b — invalid
PAGE?2
E[7:0] : Dummy byte (Set as 00h)
F[7:0] : Define start column (RESET = 00h)
G[7:0] : Define end column (RESET = 7Fh)
Note
1) The value of D[2:0] must be larger than or equal
to B[2:0]
(2) The value of G[7:0] must be larger than F[7:0]
(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|D2|D1| D0 |Command Description
0 00~0H 0 | 0 | O | O | X3 | X2 | X1 | Xo |Set Lower ColumiSet the lower nibble of the column start

Start Address for
Page Addressing
Mode

address register for Page Addressing Mode
using X[3:0] as data bits. The initial display
line register is reset to 0000b after RESET.

Note
(1 This command is only for page addressing
mode.
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3. Addressing Settin

Command Table

D/C#HHex | D7|D6|D5|D4|D3|D2|D1| D0 |Command Description
0 10~17) 0 | O | O | 1 | O | X2 | X1 | Xo [Set Higher ColumSet the higher nibble of the column start
Start Address for jaddress register for Page Addressing Mode
Page Addressing using X[2:0] as data bits. The initial display
Mode line register is reset to 0000b after RESET.
Note
(1) This command is only for page addressing
mode.
0 [20 0/]0|1|0|0|0| 0] O |SetMemory IA[1:0] = 00b, Horizontal Addressing Mode
0 JA[LO]| * [ * | * [ * | * |* |A1]|Ao|Addressing ModeA[1:0] = 01b, Vertical Addressing Mode
IA[1:0] = 10b, Page Addressing Mode (RESET)
A[1:0] = 11b, Invalid
0 21 0| 0|1]0|0]0]| 0] 1 |setColumn Setup column start and end address
0 JA[6:0]| * |As| As | As| As | A2 | A1 | Ao |Address A[6:0] : Column start address, range : 0-127d,
0 [B[6:0]| * |Bes|Bs|Ba|Bs|Bx|B1i]|Bo (RESET=0d)
B[6:0]: Column end address, range : 0-127d,
(RESET =127d)
Note
() This command is only for horizontal or
vertical addressing mode.
0 [22 0| 0| 1]0| 0] 0| 1] 0 [SetPage AddressSetup page start and end address
0 JA[20]] * | * | * | * | * [A]|AL] Ao A[2:0] : Page start Address, range : 0-4d,
0 [B[2:0]| * | * * | * | B2 |B1| Bo (RESET = 0d)
B[2:0] : Page end Address, range : 0-4d,
(RESET = 4d)
Note
() This command is only for horizontal or
vertical addressing mode.
0 BO~B4 1| 0 |1 | 1| 0 |Xz|X1|Xg|[SetPage Start [|Set GDDRAM Page Start Address
Address for Page(PAGEO~PAGE4) for Page Addressing Mode
IAddressing Modeusing X[2:0].
Note
(1) This command is only for page addressing
mode.
4. Hardware Configuration (Panel resolution & layou related) Command Table
D/C#Hex | D7|D6|D5|D4|D3|D2|D1| DO Command Description
0 40~66 0 | 1 | X5 | Xa| X3 | X2 | X1 | Xo [Set Display Start [Set display RAM display offset from 0d-38d
Line using XX aX3X2X1Xo.
Display offset is reset to 000000b during
RESET.
0 J|AO/A 1| 0|1 |0]|0]| 0] 0] Xo |[SetSegment Re-|A0h, X[0]=0b: column address 0 is mapped|to
map SEGO (RESET)
IAlh, X[0]=1b: column address 127 is mapped
to SEGO
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4. Hardware Configuration (Panel resolution & lay

ou related) Command Table

D/C#Hex | D7|D6|D5|D4|D3|D2|D1| DO Command Description
0 |A8 1({0|1212]0|1|0]| 0| O [SetMuliplex Set MUX ratio to N+1 MUX
0 A5O]| * | * | As|As|Az| Az | Ar| Ao [Ratio N=A[5:0] : from EMUX to 39MUX, RESET=
100110b (i.e.38d , 39Mux)
A[5:0] from O to 7 are invalid entry.
0 Cco/C8 1|1, 0|0 [X3] 0| 0| O |SetCOM Output |COh, X[3]=0b: normal mode (RESET) Scan
Scan Direction from COMO to COM[N —1]
C8h, X[3]=1b: remapped mode. Scan from
COM[N-1] to COMO
Where N is the Multiplex ratio.
0 D3 1, 1(0]2]0)]0]| 1] 1 |SetDisplay OffsefSet vertical shift by COM from 0d~38d.
0 JABO]l * | * |As|As|As| Az | A1 | Ao The value is reset to 00h after RESET.
0 DA 1]1{0|212|1]|0]|1| O [SetSEG Pins  |A[4]=0b, Sequential SEG pin configuration
0 A[54]] 0| 0 |As|As| 0| O] 1| O Hardware A[4]=1b(RESET), Alternative (odd/even) SE
Configuration pin configuration
A[5]=0b(RESET), Disable SEG Left/Right
remap
A[5]=1b, Enable SEG Left/Right remap

Table 8-2 : SEG Pins Hardware Configuration

SEG Odd / Even (Left / Right) and Top / Bottom cections are software selectable, thus there aakdbB cases
and they are shown on the followings,

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

1 0 0 0

2 0 0 1

3 0 1 0

4 0 1 1

5 1 0 0 Default
6 1 0 1

7 1 1 0

8 1 1 1

(1) Sequential SEG

SSD1316Z

(2) Sequential SEG & left / right
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————> coL63
COL6Y
coL126 €——
coL127 €—

(3) Sequential SEG & SEG remap

(4) Sequential SEG & SEG remap & left / right

OL12:

[

127.(./.)64 380.0 0..6

3
o [}
& 6

SSD13167

(5) Odd / even SEG

&

OL127
S

»|coL126 >

<——coL12§
. -

_—>

~ . [

coL2 S
& COL1[«

|_V COLO
7...64 3%.0 0...63
@ o]
m
o)

<
SSD1316Z

(6) Odd / even SEG & left / right

1

O3S

»| coLo. >
& COL1 [«
»{ coL2 >
. coLs (¢
«="
NCAR
<«
OL126 >
7
£ OL12

127...64 38>.0 0...63
@) %]

= m
ssbisiez @

o3s

(7) Odd / even SEG & SEG remap

<€ COLo [«
coLi >

€—— col2
. S

A

\ 4
o
I
B
N
]
y

127...64 38,0 0...63
wn (@] wn
Bt B

ssp1316z @

(8) Odd / even SEG & SEG remap & left / right

Note:

@ The above eight figures are all with bump padsdéaced up.
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5. Timing & Driving scheme Setting Command Table

D/CH|

Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

0

D5
A[7:0]

1
A7

1
As

0
As

1
Ay

0
Az

1
Az

0
A1

1
Ao

Set Display Clock
Divide
Ratio/Oscillator
Frequency

A[3:0] : Define the divide ratio (D) of the
display clocks (DCLK):

Divide ratio= A[3:0] + 1, RESET is
0001b (divide ratio = 2)

A[7:4] : Set the Oscillator Frequencyedc
Oscillator Frequency increases with
value of A[7:4] and vice versa.
RESET is 1100b

Range:0000b~1111b
Frequency increases as setting value incred

\SES.

o O

D9
A[7:0]

Set Pre-charge
Period

A[3:0] : Phase 1 period of up to 15 DCLK
clocks. 0 is invalid entry
(RESET=2h)

A[7:4] : Phase 2 period of up to 15 DCLK
clocks .0 is invalid entry
(RESET=2h)

DB
A[6:4]

Set VeomH
Deselect Level

A[6:4] | Hex
code

V cowmn deselect level

000b | 00h ~0.65 x ¥c

010b | 20h ~ 0.77 x ¥c (RESET)

011b | 30h

~0.83 x ¥c
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6. Advance Graphic Command Table

D/C#

Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

0
0

23
A[6:0]

0

*

0

*

1
As

0
Ay

0
Az

Az

A

Ao

Set Fade
Out and
Blinking

A[5:4] = 00b Disable Fade Out / Blinking
Mode[RESET)]

IA[5:4] = 01b Enable Fade In mode.
Once Fade In Mode is enabled, contrast
increase gradually to original contrast
setting. Output follows RAM content whe
Fade mode is disabled.

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

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

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

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

—

put

1

A[3:0] | Time interval for each fade ste

0000b | 8 Frames

0001b | 16 Frames

0010b | 24 Frames

1111b| 128 Frames

Note
(U Refer to section 9.3.1 for details.

D6
Al0]

Set Zoom IA[O] = Ob Disable Zoom in Mode[RESET]

A[0] = 1b Enable Zoom in Mode

Note

() The panel must be in alternative COM
configuration (command DAh A[4] =1)
(2) Refer to section 9.3.2 for details.
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7. Charge Pump Command Table

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

0 8D 1|1 0]|0| O 1 1 0 1 [(Charge |A[O] =0b, Select 9V charge pump output
0 A[70]| *| * [0 1| 0| A2 | O | Ay [Pump (RESET)

Setting  |A[0] = 1b, Select 7.5V charge pump output

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

Note

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

8Dh ; Charge Pump Setting

14h / 15h ; Enable Charge Pump

IAFh; Display ON

8. Others

D/C#Hex |D7|D6|D5|D4|D3|D2|D1|D0|Command |Description

0 E3 1/111(0|0|0|1]1|NOF Command for no operation
Note

(1) “*" stands for “Don’t care”.

Table 8-3 : Read Command Table

Bit Pattern Command Description

D7DeDsD4D3sD2D1Do Status Register Read D[7]: Reserved

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

D[4] . Reserved

D[3] . Reserved

D[2] . Reserved

D[1] . Reserved

D[0] . Reserved

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

8.1 Data Read / Write

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

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

Also, a dummy read is required before the firsadatd.

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

Table 8-4 : Address increment table (Automatic)

D/C# | R/IW# (WR#) | Comment Address Increment
0 0 Write Command No

0 1 Read Status No

1 0 Write Data Yes

1 1 Read Data Yes
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9 COMMAND DESCRIPTIONS

9.1 Fundamental Command

9.1.1 Set Lower Column Start Address for Page Addressiniylode (00h~0Fh)

This command specifies the lower nibble of thet&blumn start address for the display data RAMeund
Page Addressing Mode. The column address will beeimented by each data access. Please refer te Tabl
8-1 and Section 9.1.3 for detalils.

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

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

9.1.3 Set Memory Addressing Mode (20h)

There are 3 different memory addressing mode in183B: page addressing mode, horizontal addressing
mode and vertical addressing mode. This commaisdisetway of memory addressing into one of the abov
three modes. In there, “COL” means the graphiclaysgata RAM column.

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

In page addressing mode, after the display RAMe&lr/ written, the column address pointer is irsgda
automatically by 1. If the column address poimégrches column end address, the column addres®ipisin
reset to column start address and page addrestemp@mot changed. Users have to set the new pade
column addresses in order to access the next paljedentent. The sequence of movement of the PAGE an
column address point for page addressing modeoisrsin Figure 9-1.

Figure 9-1 : Address Pointer Movement of Page addre  ssing mode

COL0 | COL1 | ... COL 126 COL 127

PAGEO
PAGE1
PAGE2
PAGE3
PAGE4

vVIivIVIVIV

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

» Set the page start address of the target disptafitm by command BOh to B4h.

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

» Set the upper start column address of pointer byneand 10h~17h.
For example, if the page address is set to B2hed@elumn address is 03h and upper column addsel3hi,
then that means the starting column is SEG3 of PAGHe RAM access pointer is located as shown in
Figure 9-2. The input data byte will be writtetoifRAM position of column 3.

Figure 9-2 : Example of GDDRAM access pointer setti  ng in Page Addressing Mode (No row and
column-remapping)

SEGO SEG3 (Starting column) SEG127
_.- RAM access point
A]”
l LSB DO Each box represents og"(\ ggm%s
' bit of image data ' :
PAGE2 l " E E B NN EEENEEENEENEEEEGEGRN BTN :
(Starting page '_
| MSB D7 | COoM23
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Horizontal addressing mode (A[1:0]=00b)

In horizontal addressing mode, after the displayMR& read / written, the column address pointer is
increased automatically by 1. If the column adsiygsinter reaches column end address, the coluamessl
pointer is reset to column start address and pddeess pointer is increased by 1. The sequenec®eément

of the page and column address point for horizoatilressing mode is shown in Figure 9-3. When both
column and page address pointers reach the enéss]ldhe pointers are reset to column start address
page start address (Dotted line in Figure 9-3.)

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

coo [ coL1 [ .. COL 126 COL 127
PAGE0 | —% — >
PAGE1 L
PAGE2 |« — ——
PAGE3 |t ~ — =
PAGE4 |« = A‘F: —»

i -

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

In vertical addressing mode, after the display R&Mead / written, the page address pointer iscised
automatically by 1. If the page address pointacies the page end address, the page address mnetet

to page start address and column address pointeréased by 1. The sequence of movement of the pad
column address point for vertical addressing madshiown in Figure 9-4. When both column and page
address pointers reach the end address, the poaremreset to column start address and pageaskaness
(Dotted line in Figure 9-4.)

Figure 9-4 : Address Pointer Movement of Vertical a  ddressing mode

CoLo [ coL1 [ ... COL 126 COL 127
PAGEO » A A. 1A A
PAGE1 N /
PAGE2 R /
PAGE3 / L 4 /
PAGE4 v v N_¥. 11 i 4

- ~ o = -

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

» Set the column start and end address of the tdigghy location by command 21h.

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

9.1.4 Set Column Address (21h)

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

This triple byte command specifies page start addi@nd end address of the display data RAM. This
command also sets the page address pointer togpageaddress. This pointer is used to definecthreent
read/write page address in graphic display data RKMertical address increment mode is enabled by
command 20h, after finishing read/write one page,da is incremented automatically to the next gpag
address. Whenever the page address pointer fineteessing the end page address, it is resettdvatart
page address.

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

is set to 2; Horizontal address increment modmabled by command 20h. In this case, the grapibjiay
data RAM column accessible range is from columm Zdlumn 97 and from page 1 to page 2 only. In
addition, the column address pointer is set to®@age address pointer is set to 1. After finighead/write

one pixel of data, the column address is increaséamatically by 1 to access the next RAM locafmmnext
read/write operationsflid line in Figure 9-5 Whenever the column address pointer finishesssing the
end column 97, it is reset back to column 2 andepaddress is automatically increased bgdlid line in
Figure 9-5. While the end page 2 and end column 97 RAMtlonais accessed, the page address is reset
back to 1 and the column address is reset bacKdotted line in Figure 9-b .

Figure 9-5 : Example of Column and Row Address Poin  ter Movement

Col0O | Coll | Col2 | ..... | .o Col 97 |Col98 | ........ Col 126 |Col 127
PAGEO
PAGE1 I'\ —b
PAGE2 \4—-——, —
PAGE3 N e
PAGE4

9.1.6 Set Display Start Line (40h~66h)

This command sets the Display Start Line regisietetermine starting address of display RAM, beatitg
a value from 0 to 38. With value equal to 0, RAMvr@ is mapped to COMO. With value equal to 1, RAM
row 1 is mapped to COMO and so on.

Refer to Table 9-1 for more illustrations.

9.1.7 Set Contrast Control (81h)

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

9.1.8 Set Segment Re-map (AOh/Alh)

This command changes the mapping between the dislalta column address and the segment driver. It
allows flexibility in OLED module design. Pleasdaeto Table 8-2.

This command only affects subsequent data inpatta Blready stored in GDDRAM will have no changes.
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9.1.9 Entire Display ON (A4h/A5h)

A4h command enable display outputs according taxB®RAM contents.

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

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

9.1.10 Set Normal/Inverse Display (A6h/A7h)

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

9.1.11 Set Multiplex Ratio (A8h)

This command switches the default 39 multiplex mmdany multiplex ratio, ranging from 8 to 39. The
output pads COM0~COM38 will be switched to the esponding COM signal.

9.1.12 External or Internal VCOMH Selection / External or internal IREF Selection (ADh)

This double byte command consists of two functions:
» External or Internal ¥omn Selection (A[1])
Default A[1] =0, Select internal Yowmn
When A[1] ='1’, Select external 36mH. When external Yoww is selected, the démH pin must be
connected to Y.

» External or Internalgkr Selection (A[4])
Default A[4] ='0’, Select externakkr
When A[4] ='1’, Select internakke during display ON. Refer to Section 7.8 for detail

9.1.13 Set Display ON/OFF (AEh/AFh)

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

Figure 9-6 : Transition between different modes

AFh
AEh

9.1.14 Set Page Start Address for Page Addressing Mode (B6B4h)

This command positions the page start addressOrtm¥ in GDDRAM under Page Addressing Mode. Please
refer to Table 8-1 and Section 9.1.3 for details.
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9.1.15 Set COM Output Scan Direction (COh/C8h)

This command sets the scan direction of the COMuwugallowing layout flexibility in the OLED module
design. Additionally, the display will show oncéstitommand is issued. For example, if this comniarsgnt
during normal display, then the graphic display i vertically flipped immediately. Please refefRigure
9-7 and Table 9-2 for details.

Figure 9-7 : Example of row address mapping

@ARLECH
c0ronoun
\

\

SOLOMON
SYSTECH

... SEG2 SEGO O O OO SEG1SEG3.. ... SEG2 SEGO0 O O QO SEG1SEG3..
[e}e] [e)e] o0 [oNe]
8% &3 3P .t
SSD1316 N® SSD1316 N ®
Row 0 maps to COMO pin Row 38 maps to COMO pin

9.1.16 Set Display Offset (D3h)

This is a double byte command. The second commaecifies the mapping of the display start line ne of
COMO~COM38 (assuming that COMO is the display diaetthen the display start line register is edod).

For example, to move the COM4 towards the COMCOctime by 4 lines the 6-bit data in the second byte
should be given as 000100b. To move in the oppdsiéetion by 4 lines the 6-bit data should be gitg 39
— 4, so the second byte would be 100011b. Theviolig two tables (Table 9-1, Table 9-2) show the
examples of setting the command COh/C8h and D3h.
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Table 9-1:

Example of Set Display Offset and Displ

ay Start Line without Remap

Output
39 39 39 32 32 32 Set MUX ration (A8h)
Normal Normal Normal Normal Normal Normal COM normal / remap (COh / C8h)
Hardware 0 0 0 4 0 Display offset (D3h)
pin name 0 0 4 0 0 4 Display start line (40h - 66h)
COMO ROWO RAMO ROW4 RAM4 ROWO RAM4 ROWO RAMO ROW4 RAM4 ROWO RAM4
COM1 ROW1 RAM1 ROWS5 RAM5 ROW1 RAM5 ROW1 RAM1 ROWS5 RAM5 ROW1 RAM5
COoM2 ROW?2 RAM2 ROW6 RAM6 ROW2 RAM6 ROW2 RAM2 ROW6 RAM6 ROW2 RAM6
CcomM3 ROW3 RAM3 ROW7 RAM7 ROW3 RAM7 ROW3 RAM3 ROW7 RAM7 ROW3 RAM7
Ccom4 ROW4 RAM4 ROWS8 RAMS8 ROW4 RAMS8 ROW4 RAM4 ROWS8 RAMS8 ROW4 RAMS8
COM5 ROWS5 RAMS5 ROW9 RAM9 ROWS5 RAM9 ROWS5 RAMS5 ROW9 RAM9 ROWS RAM9
COM6 ROW6 RAM6 ROW10 RAM10 ROW6 RAM10 ROW6 RAM6 ROW10 RAM10 ROW6 RAM10
COoM7 ROW?7 RAM7 ROW11 RAM11 ROW7 RAM11 ROW7 RAM7 ROW11 RAM11 ROW7 RAM11
CcomM8 ROWS8 RAMS8 ROW12 RAM12 ROW8 RAM12 ROW8 RAMS8 ROW12 RAM12 ROWS8 RAM12
COM9 ROW9 RAM9 ROW13 RAM13 ROW9 RAM13 ROW9 RAM9 ROW13 RAM13 ROW9 RAM13
COM10 ROW10 RAM10 ROW14 RAM14 ROW10 RAM14 ROW10 RAM10 ROW14 RAM14 ROW10 RAM14
COoM11 ROW11 RAM11 ROW15 RAM15 ROW11 RAM15 ROW11 RAM11 ROW15 RAM15 ROW11 RAM15
COM12 ROW12 RAM12 ROW16 RAM16 ROW12 RAM16 ROW12 RAM12 ROW16 RAM16 ROW12 RAM16
COM13 ROW13 RAM13 ROW17 RAM17 ROW13 RAM17 ROW13 RAM13 ROW17 RAM17 ROW13 RAM17
COM14 ROW14 RAM14 ROW18 RAM18 ROW14 RAM18 ROW14 RAM14 ROW18 RAM18 ROW14 RAM18
COM15 ROW15 RAM15 ROW19 RAM19 ROW15 RAM19 ROW15 RAM15 ROW19 RAM19 ROW15 RAM19
COM16 ROW16 RAM16 ROW20 RAM20 ROW16 RAM20 ROW16 RAM16 ROW20 RAM20 ROW16 RAM20
COoM17 ROW17 RAM17 ROW21 RAM21 ROW17 RAM21 ROW17 RAM17 ROW21 RAM21 ROW17 RAM21
CcOom18 ROW18 RAM18 ROW22 RAM22 ROW18 RAM22 ROW18 RAM18 ROW22 RAM22 ROW18 RAM22
COM19 ROW19 RAM19 ROW23 RAM23 ROW19 RAM23 ROW19 RAM19 ROW23 RAM23 ROW19 RAM23
COM20 ROW20 RAM20 ROW24 RAM24 ROW20 RAM24 ROW20 RAM20 ROW24 RAM24 ROW20 RAM24
COM21 ROW21 RAM21 ROW25 RAM25 ROW21 RAM25 ROW21 RAM21 ROW25 RAM25 ROW21 RAM25
COM22 ROW22 RAM22 ROW26 RAM26 ROW22 RAM26 ROW22 RAM22 ROW26 RAM26 ROW22 RAM26
COom23 ROW23 RAM23 ROW27 RAM27 ROW23 RAM27 ROW23 RAM23 ROW27 RAM27 ROW23 RAM27
COM24 ROW24 RAM24 ROW28 RAM28 ROW24 RAM28 ROW24 RAM24 ROW28 RAM28 ROW24 RAM28
COM25 ROW25 RAM25 ROW?29 RAM29 ROW25 RAM29 ROW25 RAM25 ROW29 RAM29 ROW25 RAM29
COM26 ROW26 RAM26 ROW30 RAM30 ROW26 RAM30 ROW26 RAM26 ROW30 RAM30 ROW26 RAM30
ComM27 ROW27 RAM27 ROW31 RAM31 ROW27 RAM31 ROW27 RAM27 ROW31 RAM31 ROW27 RAM31
COM28 ROW28 RAM28 ROW32 RAM32 ROW28 RAM32 ROW28 RAM28 - - ROW28 RAM32
COM29 ROW29 RAM29 ROW33 RAM33 ROW29 RAM33 ROW29 RAM29 - - ROW29 RAM33
COM30 ROW30 RAM30 ROW34 RAM34 ROW30 RAM34 ROW30 RAM30 - - ROW30 RAM34
COM31 ROW31 RAM31 ROW35 RAM35 ROW31 RAM35 ROW31 RAM31 - - ROW31 RAM35
COM32 ROW32 RAM32 ROW36 RAM36 ROW32 RAM36 - - - - - -
COM33 ROW33 RAM33 ROW37 RAM37 ROW33 RAM37 P 2 - - P P
COM34 ROW34 RAM34 ROW38 RAM38 ROW34 RAM38 - - - - - -
COM35 ROW35 RAM35 ROWO RAMO ROW35 RAMO - - ROWO RAMO - -
COM36 ROW36 RAM36 ROW1 RAM1 ROW36 RAM1 - - ROW1 RAM1 - -
COM37 ROW37 RAM37 ROW2 RAM2 ROW37 RAM2 - - ROW2 RAM2 - -
CcOomM38 ROW38 RAM38 ROW3 RAM3 ROW38 RAM3 - - ROW3 RAM3 - -
RS
examples @ () © @ @© ®
:’. SOLD&ON FoLOMON 5
SO0 DTN SYETICH SYSTELH STRLOMON
SYSTECH — -
(a) (b) (c) (d)
SOLMON SOLOMON j
EYETECH 5L 080N
SYSTECH
- | —
(RAM)
(e) ®
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Table 9-2 : Example of Set Display Offset and Displ  ay Start Line with Remap

Output
39 39 39 32 32 2 2 Set MUX ration (A8h)
Remap Remap Remap Remap Remap Remap Remap COM normal / remap (COh / C8h)

Hardware 0 4 [ 0 4 0 4 Display offset (D3h)
pin name 0 0 4 0 0 4 8 Display start line (40h - 66h)

TOMO | ROW38 _ RAM 38 | ROW3 RAMS | ROW3B _ RAMS | ROWS3L  RAMSI B = ROW3L  RAM3S = B

comi | rROows7  RAM37 | ROW2 RAM2 | ROW37  RAM2 | ROW30  RAM30 - - ROW30  RAM34 - -

com2 | rRowss RAM36 | ROWL RAML | ROW36  RAM1 | ROW29  RAM29 - - ROW29  RAM33 - -

COM3 ROW35 RAM35 ROWO RAMO ROW35 RAMO ROW28 RAM28 - - -
Com4 ROW34 RAM34 ROW38 RAM38 ROW34 RAM38 ROW27 RAM27 ROW31 RAM31 ROW27 RAM31 ROW31 RAMO
COM5 ROW33 RAM33 RAM37 RAM37 ROW33 RAM37 ROW26 RAM26 ROW30 RAM30 ROW?26 RAM30 ROW30 RAM38
COMé6 ROW32 RAM32 RAM36 RAM36 ROW32 RAM36 ROW25 RAM25 ROW29 RAM29 ROW?25 RAM29 ROW29 RAM37
com7 ROW31 RAM31 RAM35 RAM35 ROW31 RAM35 ROW24 RAM24 ROW28 RAM28 ROW24 RAM28 ROW?28 RAM36
Coms8 ROW30 RAM30 RAM34 RAM34 ROW30 RAM34 ROW23 RAM23 ROW27 RAM27 ROW?23 RAM27 ROW?27 RAM35
COom9 ROW29 RAM29 RAM33 RAM33 ROW29 RAM33 ROW22 RAM22 ROW26 RAM26 ROW22 RAM26 ROW?26 RAM34
COM10 ROW?28 RAM28 RAM32 RAM32 ROW?28 RAM32 ROW21 RAM21 ROW25 RAM25 ROW21 RAM25 ROW?25 RAM33
com1ii ROW27 RAM27 RAM31 RAM31 ROW27 RAM31 ROW20 RAM20 ROW24 RAM24 ROW20 RAM24 ROW24 RAM32
Ccom12 ROW?26 RAM26 RAM30 RAM30 ROW26 RAM30 ROW19 RAM19 ROW23 RAM23 ROW19 RAM23 ROW?23 RAM31
Ccom13 ROW?25 RAM25 RAM29 RAM29 ROW?25 RAM29 ROW18 RAM18 ROW22 RAM22 ROW18 RAM22 ROW22 RAM30
Ccom14 ROW24 RAM24 RAM28 RAM28 ROW24 RAM28 ROW17 RAM17 ROW21 RAM21 ROW17 RAM21 ROW?21 RAM29
COM15 ROW?23 RAM23 RAM27 RAM27 ROW?23 RAM27 ROW16 RAM16 ROW20 RAM20 ROW16 RAM20 ROW20 RAM28
COM16 ROW22 RAM22 RAM26 RAM26 ROW22 RAM26 ROW15 RAM15 ROW19 RAM19 ROW15 RAM19 ROW19 RAM27
com17 ROW?21 RAM21 RAM25 RAM25 ROW?21 RAM25 ROW14 RAM14 ROW18 RAM18 ROW14 RAM18 ROW18 RAM26
comi8 ROW20 RAM20 RAM24 RAM24 ROW20 RAM24 ROW13 RAM13 ROW17 RAM17 ROW13 RAM17 ROW17 RAM25
Com19 ROW19 RAM19 RAM23 RAM23 ROW19 RAM23 ROW12 RAM12 ROW16 RAM16 ROW12 RAM16 ROW16 RAM24
COM20 ROW18 RAM18 RAM22 RAM22 ROW18 RAM22 ROW11 RAM11 ROW15 RAM15 ROW11 RAM15 ROW15 RAM23
com21 ROW17 RAM17 RAM21 RAM21 ROW17 RAM21 ROW10 RAM10 ROW14 RAM14 ROW10 RAM14 ROW14 RAM22
Ccom22 ROW16 RAM16 RAM20 RAM20 ROW16 RAM20 ROW9 RAM9 ROW13 RAM13 ROW9 RAM13 ROW13 RAM21
Ccom23 ROW15 RAM15 RAM19 RAM19 ROW15 RAM19 ROWS8 RAM8 ROW12 RAM12 ROWS8 RAM12 ROW12 RAM20
Com24 ROW14 RAM14 RAM18 RAM18 ROW14 RAM18 ROW7 RAM7 ROW11 RAM11 ROW7 RAM11 ROW11 RAM19
COM25 ROW13 RAM13 RAM17 RAM17 ROW13 RAM17 ROW6 RAMG ROW10 RAM10 ROW6 RAM10 ROW10 RAM18
COM26 ROW12 RAM12 RAM16 RAM16 ROW12 RAM16 ROWS RAM5 ROW9 RAM9 ROWS RAM9 ROW9 RAM17
comz7 ROW11 RAM11 RAM15 RAM15 ROW11 RAM15 ROW4 RAM4 ROWS8 RAM8 ROW4 RAM8 ROWS8 RAM16
Ccomz28 ROW10 RAM10 RAM14 RAM14 ROW10 RAM14 ROW3 RAM3 ROW7 RAM7 ROW3 RAM7 ROW7 RAM15
COom29 ROW9 RAM9 RAM13 RAM13 ROW9 RAM13 ROW2 RAM2 ROW6 RAM6 ROW2 RAM6 ROW6 RAM14
COM30 ROWS8 RAM8 RAM12 RAM12 ROWS RAM12 ROW1 RAM1 ROWS RAMS ROW1 RAMS ROWS RAM13
COM31 ROW7 RAM7 RAM11 RAM11 ROW?7 RAM11 ROWO RAMO ROW4 RAM4 ROWO RAM4 ROW4 RAM12

COm32 ROW6 RAM6 RAM10 RAM10 ROW6 RAM10 - - ROW3 RAM3 - - ROW3 RAM11
COM33 ROWS5 RAMS RAM9 RAM9 ROWS5 RAM9 - - ROW2 RAM2 - - ROW2 RAM10
COM34 ROW4 RAM4 RAM8 RAM8 ROW4 RAM8 - - ROW1 RAM1 - - ROW1 RAM9
COM35 ROW3 RAM3 RAM7 RAM7 ROW3 RAM7 - - ROWO RAMO - - ROWO RAM8

COM36 ROW2 RAM2 RAM6 RAMG ROW?2 RAMG - - - - - - b -
COom37 ROW1 RAM1 RAMS RAM5 ROW1 RAM5 - - - - - - 9 p
COM38 ROWO RAMO ROW4 RAM4 ROWO RAM4 - - - - - 4 - -

ex;’:pal\gs @ ®) © @ (© U] (©)
e U3
HIILSAS — ~—

NOWOT0S HI3LSAS HIALSAS

= NOWD0S NOWD10S
~ z =

(b) (©) (d)
L T )
NOWOT0S HIALZAE o
NOWD05 ==
SO G
EYSTECH
(f) (9) (RAM)
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9.1.17 Set Display Clock Divide Ratio/ Oscillator Frequeng (D5h)
This command consists of two functions:

» Display Clock Divide Ratio (D) (A[3:0])
Set the divide ratio to generate DCLK (Display &oftom CLK. The divide ratio is from 1 to 16,
with reset value = 0001b. Please refer to segtidrior the details relationship of DCLK and CLK.

* Oscillator Frequency (A[7:4])
Program the oscillator frequency Fosc that is theee of CLK if CLS pin is pulled high. The 4-bit
value results in 16 different frequency settingailable as shown below. The default setting isObl0

9.1.18 Set Pre-charge Period (D9h)

This command is used to set the duration of thecheege period. The interval is counted in numi§er o
DCLK, where RESET equals to 2 DCLKSs.

9.1.19 Set COM Pins Hardware Configuration (DAh)

This command sets the COM signals pin configuratiomatch the OLED panel hardware layout. Table 8-2
shows the COM pin configuration under differentditions (for MUX ratio = 39).

9.1.20 Set Vcomn Deselect Level (DBh)
This command adjusts the VCOMH regulator output.

9.1.21 NOP (E3h)
No Operation Command

9.1.22 Status register Read

This command is issued by setting D/C# ON LOW dyréndata read (See Figure 12-1 to Figure 12-2 for
parallel interface waveform). It allows the MCU nmnitor the internal status of the chip. No statsd is
provided for serial mode.

9.1.23 Charge Pump Setting (8Dh)

This command controls the ON/OFF of the Charge Rumige Charge Pump must be enabled by the
following command sequence:

8Dh ; Charge Pump Setting

14h or 15h; Enable Charge Pump at selectable 9\erood.5V mode

AFh; Display ON
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9.2 Graphic Acceleration Command

9.2.1 Horizontal Scroll Setup (26h/27h)

This command consists of 7 consecutive bytes tagdhe horizontal scroll parameters and determihes
scrolling start page, end page, start column, ehthtn and scrolling speed.

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

The SSD1316 horizontal scroll is designed for 1@8mns scrolling. The following two figures (Figu®es,
Figure 9-9, and Figure 9-10) show the examplessifguthe horizontal scroll:

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

slalalals]s EEEEEERE
. . | w w | w w o o o o o o
Original Setting] o n n n n n wm w w w | |
7 n n n n n
N~ — N ™ < Lo ©
After one scroll| & o - N ™ < S S S S S S
step ) 0 G O] 0 ) ) ) ) O O] O]
w w w w w w w w w w w w
n n n n n n 0 0 0 n n n
Figure 9-9 : Horizontal scroll example: Scroll LEFT by 1 column
a| 3| 8| 3| 3| 8 N 8 ) 8 81 K
Original ) i o o %) 8 8 8 8 8 8 8
Setting ) 0 ) ) 0 )
er one scro 0] ) 0] 0] )
step n n 0 0 n n e ] e e ] n
n n n n n
Figure 9-10 : Horizontal scrolling setup example
Display hefore horizontal scrolling start Display snap shot after horizontal scrolling start

Example 1: Pattial screen horizontal

tight side scrolling with 1 column shift
inevery 6 frames

, 2 anmple oode
260 IV Right horizontal scroll

Start page address 00k Jf Cramrer borte
SOLOMON — SOLOMON | G /5 tini it
S‘YSTECH End page adess SYSTEGH 04k ¥ %:Dﬁﬂ:- t;ﬂé-s;ﬂl%sax;fé page addmess
Lt 00k Jf Dramney beyte

J 00k J¥ Define 006 as start cobumn address
FFh ¥ Defiie 1274 a5 and cobmn address
IFh N Achvate sorolling
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9.2.2 Continuous Vertical and Horizontal Scroll Setup (2&/2Ah)

This command consists of 7 consecutive bytes toupethe continuous vertical scroll parameters and
determines the scrolling start page, end paget stdumn, end column, scrolling speed, horizontadl a
vertical scrolling offset.

The bytes A[0], B[2:0], C[2:0], D[2:0], E[5:0], F[6] and G[6:0] of command 29h/2Ah are for the settf
the continuous horizontal scrolling. The byte B]Ss for the setting of the continuous verticataking
offset. All these bytes together are for the sgttifi continuous diagonal (horizontal + verticaljyaling. If
the vertical scrolling offset byte E[5:0] is set zero, then only horizontal scrolling is perform@ike
command 26/27h).

Before issuing this command the scroll must be tilegted (2Eh). Otherwise, RAM content may be cotedp
The following figure (Figure 9-11 ) show the exampf using the continuous vertical and horizontabk:

Figure 9-11 : Continuous Vertical and Horizontal scr  olling setup example

E 1:Full di al
Diisplay before serolling start ‘ ‘ Display snap shot after scrolling start ‘ 5;21131511; (hu:rrizonstfaii‘?glht :E;ﬂ

serolling with 1 colunn shift plus

S tart addess § -

Ha. .:fyg:iem m?sifmd A vertical scrolling with 1 row ug) in
’ awa =0 (POE) every 6 fram es.

7 Sample code

Ho. of rovwrs inseroll SO LOMUN S?: .-::l" ‘Sr;or?_lc;; ;lc‘ljhrf;}ﬂ horizontal scroll

SOLOMON a2 =R (FOR) SYSTECH 00k /i Defire PAGED as start page address

00k /i Set time irferval betrreeneach

1 £ £
SYSTECH ’ Déh it Defire ﬁgm as end page address

Erd page address Olh & Set vertical sarolling offset as | row

1 00k Define 00d as start cobame address
FFh #f Define 1274 a5 end cobm address
2Fh i Activate serolling

9.2.3 Deactivate Scroll (2Eh)

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

9.2.4 Activate Scroll (2Fh)

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

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

9.2.5 Set Vertical Scroll Area (A3h)

This command consists of 3 consecutive bytes taugdhe vertical scroll area. For the continuoudical
scroll function (command 29h / 2Ah), the numberais in the vertical scroll area can be set smdfien or
equating to the MUX ratio. Figure 9-12 shows soregtival scrolling example with different settings i
vertical scroll area.
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Figure 9-12 : Vertical scroll area setup examples

| Biispdagy boef e 2erolling sbart |

SOLOMON

B Comtent

=3
SOLOMON
SYSTECH

Starl page address

KON

B puge edidre

Display snap shet after scrolling stars

=

SOLOMON
SYSTECH

Exampl= 1 32 MITE diagonal
aoeelling thenz ontal nght sde
aerelling with T oolwno shafl plos
wiettl pal gegolling wath 1 faar )
in every 3 frames. Full WX

wern el soredl area 3% rowea).

Jample cods
A5 et DTS satin

LFPh 30 RiLUE

At Bat rerbieal seool] dpes

Mk blo. of rone i bop Bz ed arsa

Ak B o of fome incthe soeoll aves

b W eatacal e i ghit bedimaral sencdl
0k Dlgnamiy Topta

00k & Drefing PAOED e st pags addiac
0k 3¢t bme uderval belwesn sach

sovod sep as d frames
2k & Defina PAGE] &5 end page address
0Lk & St verbicnl solling offeed s ] mw
iFh A Activae saoline

9.2.6 Content Scroll Setup (2Ch/2Dh)

This command consists of seven consecutive bytssttop the horizontal scroll parameters and déterthe
scrolling start page, end page, start column addcelumn. One column will be scrolled horizontdly
sending the setting of command 2Ch / 2Dh once.

When command 2Ch / 2Dh are sent consecutivelylay diene of Frame Frequency of 2 must be Begure
9-13shown an example of using 2Dh “Content Scroll et@mmand for horizontal scrolling to left with
infinite content update. In there, “Col” means ¢naphic display data RAM column.
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Figure 9-13: Content Scrolling example (2Dh, Left Horizontal Scrol | by one column)
<4—|eft horizontal scroll

Pag¢ 3 Solo Pape 3 Solomon Sy Pape 3 Solomon Systec
pagh 0 Havl [ Pabeo Have a nic| [ Pabeo 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 scroded updated by one column. Table 9-3 is an
example of content scrolling setting of SSD131&dliag window of 4 pages). The values of register
depend on different conditions and applications.

Table 9-3 : Content Scrolling software flow example (Page addressing mode — command 20h, 02h)

Step |Action D/C#| Code | Remarks
1 Fori=1ton - - Create “For loop” for infinite content scrolling
2 Set Content scrolling command 0 | 2Dh | Left Horizontal Scroll by one column
(scrolling window : Page 0 to 3, Cgl 0 00h | A[7:0] : Dummy byte (Set as 00h)
B to Col 120) 0 | ooh | B[2:0] : Define start page address
0 | O01lh | C[7:0]: Dummy byte (Set as 01h)
0 | 03h | D[2:0] : Define end page address
0 | 00h | E[7:0] : Dummy byte (Set as 00h)
0 | 08h | F[6:0] : Define start column address
0 | 78h | G[6:0]: Define end column address
3 Add Delay time 0f2/ FrameFreq| - p E.g. Delay 20ms if frame fregj100Hz

4 \Write RAM on the beginning colurm|
of the scrolling window

\Write RAM on (Page0, Col 120) 0 | BOh | Set Page Start Address for Page Addressing Mode

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

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

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

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

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

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

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

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

5 j=i+1 - - Go to next “For loop”
Delay timing - - Set time interval between each scroll step if neags
End
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There are 3 different memory addressing mode in183B: page addressing mode, horizontal addressing
mode and vertical addressing mode and it is selditeeommand 20h. Table 9-3 is an example of conten
scrolling software flow under page addressing madele vertical addressing mode example is shown in
below Table 9-4.

Table 9-4 : 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 0 to 3, Cgl0 00h | A[6:0] : Dummy byte (Set as 00h)
8 to Col 120) 0 00h B[2:0] : Define start page address
0 01h C[2:0] : Dummy byte (Set as 01h)
0 03h D[2:0] : Define end page address
0 00h E[6:0] : Dummy byte (Set as 00h)
0 08h F[6:0] : Define start column address
0 78h G[6:0] : Define end column address
3 Add Delay time Of2/ FrameFreq| - - E.g. Delay 20ms if frame freg 100Hz

S

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

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

0 03h 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 stepeidassary
End
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9.3 Advance Graphic Command

9.3.1 Set Fade Out/ Fade In and Blinking (23h)

This command allow to set the fade mode and attjesime interval for each fade step. Below figushew
the example of Fade Out mode and Blinking mode.

Figure 9-14 : Example of Fade Out mode

i ]
i\ |
|- r

Figure 9-15 : Example of Fade In mode

“ 1T

Figure 9-16 : Example of Blinking mode
k
] ] I|.

9.3.2 Set Zoom In (D6h)

Under Zoom in mode, one row of display contenexisanded into two rows on the display. That isteois
of row0~31 fill the whole display panel of 39 rovitsshould be notice that the panel must be irradtive
COM pin configuration (command DAh A[4] =1) for zman function.

Figure 9-17 : Example of Zoom In

Solomen Systechl, Solomon 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 tocd 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
Tstg Storage Temperature Range -65 to +150 °C

Maximum ratings are those values beyond which daségthe device may occur. Functional operatiaulshbe restricted to the
limits in the Electrical Characteristics tablesRon Description section

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

Solomon Systech Mar 2015 | P 52/63 | Rev14 |SSD1316



11 DC CHARACTERISTICS

Condition (Unless otherwise specified):
Voltage referenced to¢ Vpp =1.65 V to 3.3V, k =25°C

Table 11-1 : DC Characteristics

Symbol |Parameter Test Condition Min Typ Max Unit
Vee Operating Voltage - 7 - 15 V
Vop Logic Supply Voltage - 1.65 - 3.3 V
Charge Pump Regulator | )
Vear Supply Voltage 3 4.2 v
Charge Pump Output |[Vgar = 3V~4.2V, 4 75 i Vv
Charge Voltage Output loading = 8mA )
Pump \ec | ITO resistance <3ohm for
. VeaT = 3.8V“‘4.2V,
charge pump related pifis Output loading = 12mA 8.5 9 - \%
VoH High Logic Output Level dur = 100UA, 3.3MHz 0.9xW |- - \%
VoL Low Logic Output Level dur = 100UA, 3.3MHz - - 0.1xp |V
Vi High Logic Input Level - 0.8xM |- - V
\m Low Logic Input Level - - - 0.2xM |V
Vop = 1.65V~3.3V, \¢c = 7V~15V| i
loosieer | Sleep mode Current Display OFF, No panel attached 10 UA
Vpp = 1.65V~3.3V, \¢c = 7V~15V|
lecsieer | Sleep mode Current Display OFF, No panel attached | i o UA
Vce Supply Current 450 500
| VDD = 2.8V, Vcc :12V, _ UA
ce Internal ker, No loading,
Display ON, All ON .
Vpp Supply Current o\ el 77 85
| VDD :2.8V, Vcc = 12V, _ UuA
bo Internal ker, No loading,
Display ON, All ON,
Contrast=FFh 144 160 176
Segment Output Current, =
Voo = 2.8V, Contrast=AFh - 110 -
Isec V=12V, Contrast=7Fh - 80 - uA
|rer=10UA Contrast=3Fh - 40 -
Display ON.
Contrast=0Fh - 10 -
Dev = (lsec— Imip)/Imip
Segment output current  |Imip = (Iwax + Imin)/2 i i o
Dev uniformity Ised0:127] = Segment current 3 3 %
at contrast setting = FFh
Adjacent pin output current| Adj Dev = (I[n]-I[n+1]) /
Adj. Dev |uniformity (contrast setting ) P 2 - 2 %
FFh) (I[n]+I[n+1])

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

Conditions:
Voltage referenced to¢
Vpp=1.65 t03.3V

Ta=25C
Table 12-1 : AC Characteristics
Symbol |Parameter Test Condition Min Typ Max |Unit
Fosc® |Oscillation Frequency of |[Vpp = 2.8V 382 | 425 468 | kHz

Display Timing Generator

FFRM | Frame Frequency for 39|128x39 Graphic Display Mode, |- Foscx - Hz
MUX Mode Display ON, Internal Oscillator 1/(DxKx39)
Enabled @
RES# Reset low pulse width 3 - - us

Note

() Fosc stands for the frequency value of the internal oscillator and the value is measured when command D5h A[7:4] is in
default value.

@ D: divide ratio (default value = 2)
K: number of display clocks per row period (defaudtue = 54)

Table 12-2 : 6800-Series MCU Parallel Interface Tim ing Characteristics
(VDD -Vss=1.65Vto 3.3V, Ta = 25°C)

Symbol | Parameter Min | Typ Max | Unit
teycle Clock Cycle Time 300 | - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 7 - - ns
toHR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
PW. Chip Select Low Pulse Width (read) 120 | ) ns
St | Chip Select Low Pulse Width (write) 60
PW, Chip Select High Pulse Width (read) 60 i ) ns
CSH | Chip Select High Pulse Width (write) 60
tr Rise Time - - 40 ns
te Fall Time - - 40 ns
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Figure 12-1 : 6800-series MCU parallel interface ch  aracteristics

tas T

R/W#

oee X Y
A X

E / ﬁ\

_—
tC cle
v PWest
_ PWesL % N
Cs# AN W ~
te [~ ‘ torw
—> < | Tosw
D[7:0(WRITE) Valid Data
|
Tacc IoHR
D[7:0](READ) j)[ Valid Data >< >—
ton
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Table 12-3 : 8080-Series MCU Parallel Interface Tim

(Vob - Vss= 1.65V ~3.3VTa = 25°C)

ing Characteristics

tOH

Symbol Parameter Min Typ | Max | Unit
teycle Clock Cycle Time 300 - - ns
tas Address Setup Time 10 - - ns
taH Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 7 - - ns
toHR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
tPwir Read Low Time 120 - - ns
trwiw Write Low Time 60 - - ns
tPwHR Read High Time 60 - - ns
tpwHw Write High Time 60 - - ns
tr Rise Time - - 40 ns
tr Fall Time - - 40 ns
tcs Chip select setup time 0 - - ns
tcsH Chip select hold time to read signal n
tesk Chip select hold time 20 - - ns
Figure 12-2 : 8080-series parallel interface charac teristics
Write cycle
CS#
t(:s iC_S;
P
D/C#
&" tAH
E‘tF tBP < tc cle J
WR# < towiw N Z: owrw R
7
tosw | onw
D[7:0]
Read Cycle
CS# %‘
t
CS
D/C#
tAS t tAH
—V:QLF —i [+ t(:ycle >
RD# \ e towir - l‘ tpWHR 3
c—f/‘ '\_
; Lo
D[7:0] % ‘W ////>
” 7 L
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Table 12-4 : Serial Interface Timing Characteristic s (4-wire SPI)

(Vopb - Vss= 1.65V~3.3V, h = 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 60 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 15 - - ns
teike Clock Low Time 40 - - ns
teikH Clock High Time 60 - - ns
tr Rise Time - - 40 ns
te Fall Time - - 40 ns

Figure 12-3 : Serial interface characteristics (4-w  ire SPI)
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Table 12-5 : Serial Interface Timing Characteristic s (3-wire SPI)
(Vop - Vss= 1.65V~3.3V, & = 25°C)

Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 100 - - ns
tcss Chip Select Setup Time 20 - - ns
tesH Chip Select Hold Time 10 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 15 - - ns
teikL Clock Low Time 40 - - ns
teikH Clock High Time 40 - - ns
tr Rise Time - - 40 ns
tr Fall Time - - 40 ns
Figure 12-4 : Serial interface characteristics (3-w  ire SPI)
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Conditions:
Vb - Vss= 1.65V ~ 3.3V

Ta=25C
Table 12-6 : I2C Interface Timing Characteristics
Symbol | Parameter Min Typ Max | Unit
teycle Clock Cycle Time 2.5 - - us
thstarT | Start condition Hold Time 0.6 - - us
tHp Data Hold Time (for “SDAut” pin) 0 - - ns
Data Hold Time (for “SDA” pin) 300 - - ns
tso Data Setup Time 100 - - ns
tsstarr | Start condition Setup Time (Only relevant for agafed) 0.6 - . us
Start condition)
tsstop Stop condition Setup Time 0.6 - - ug
tr Rise Time for data and clock pin - - 300 n$
te Fall Time for data and clock pin - - 30( ng
tioLe Idle Time before a new transmission can start 1|13 - - us
Figure 12-5 : | 2C interface Timing characteristics
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13 APPLICATION EXAMPLES
Figure 13-1 : Application Example of SSD1316Z with  External V cc and 12C Interface

The configuration for?C interface mode is shown in the following diagram:
(VDD:2.8V, Vcc :12V, |RE|::10UA)

A

»
>

DISPLAY PANEL
128 x 39

A 4

Q3 N~ Y
S us| | 28 g5 45
8 8 8 8 (oNe} 00 W L W
—I R nn OO . . . . . . .. 00O [R%) nun ,7
SSD1316.
Vce  VeowH IRer D2 D1 DO RES# Vbp ¥s Viss
| |
’J_‘Rl 1;' |_n
'_|C1 C|:2 C3
{3
| | R “_DRP
Ve SDA SCL RES# DD GND

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

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

VBREF, FR should be left open.

D/C# acts as SAO for slave address seleétion

C1, C2: 2.2uRb
C3: 1.0uRY place close to IC VDD and VSS pins on PCB
Rp : Pull up resistor

Voltage at ker = Vcc — 5V. For \ec= 12V, lree= 10UA:
R1 = (Voltage atder- Vs9 / Irer

= (12-5)V / 10uA

= 700KQ

Note

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

@ Die gold bump face down.

@) Refer to Section 7.1.5 for details.

® Vissand \ssare not recommended to be connected on the ITthgolbut connected together in the PCB level & common
ground point for better grounding and noise insotat
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Figure 13-2 : Application Example of SSD1316Z with Int  ernal Charge Pump, Internal | rer and 12C interface

The configuration foraC interface mode is shown in the following diagram:
(Vop=2.8V, Vear =3.8V, Internal ke

1

DISPLAY PANEL
128 x 39

N o N )
©© N o o q ) © ©
== SS 3 o S2 ==
o0 (ON®) L L OO0 o0
[ON®) (ON®] ] .0 (ON®) (ON®)
Vee Veown D2 D1 DO RES# Vb Vss Viss Vear CIN C1P C2P C2

| |

2 FeE AR

| I ‘—|C|4—' c5  Cé
l_é 1 . R L7

R

SDA SCL RES# ooV GND BAT

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: 2.2ufY
C3, C4: 1.0uf)
C5, C6: 1.0uF/10W
Rp : Pull up resistor

Note

(1) The capacitor value is recommended value. Selgrbapate value against module application.

(2) Vissand \ksare not recommended to be connected on the ITthgotut connected together in the PCB level & on
common ground point for better grounding and naiselation.
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14 PACKAGE INFORMATION

14.1 DIE TRAY DIMENSIONS

Figure 14-1 : SSD1316Z die tray information
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Solomon Systech reserves the right to make changé®ut notice to any products herein. Solomon &glstmakes no warranty,
representation or guarantee regarding the suitalufi its products for any particular purpose, Wioes Solomon Systech assume gny
liability arising out of the application or use afiy product or circuit, and specifically disclaimrsy, and all, liability, including without
limitation consequential or incidental damages.pital” parameters can and do vary in different egapions. All operating parameters,
including “Typical” must be validated for each auster application by the customer’s technical expe®blomon Systech does not cdn-
vey any license under its patent rights nor thbts@f others. Solomon Systech products are naegnied, intended, or authorized for ugse
as components in systems intended for surgicalamphto the body, or other applications intendedupport or sustain life, or for any
other application in which the failure of the SolmmSystech product could create a situation whersgmal injury or death may occur.
Should Buyer purchase or use Solomon Systech pr®flucany such unintended or unauthorized appticaBuyer shall indemnify and
hold Solomon Systech and its offices, employedssidiaries, affiliates, and distributors harmlegaiast all claims, costs, damages, gnd
expenses, and reasonable attorney fees arisingfodirectly or indirectly, any claim of personaljury or death associated with su¢h
unintended or unauthorized use, even if such ctdieges that Solomon Systech was negligent regauttim design or manufacture of the
part.

@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 (BB 715 B mTESEEMREMREEK)". Hazardous Substances test report is available upon request.
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