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GENERAL DESCRIPTION

SSD1360 is a single-chip CMOS OLED/PLED driver watntroller for organic/polymer light emitting
diode dot-matrix graphic display. It consists oDXk&gments and 17 commons while it can display 2, o
lines with 5x8 or 6x8 dots format. It also consisfs32 icon segments and 4 icon commons. This IC is
designed for Common Cathode type OLED/PLED panel.

SSD1360 displays character directly from its intkri0,240 bits (256 characters x 5 x 8 dots) Charac
Generator ROM (CGROM). All the character codes st@ed in the 640 bits Data Display RAM
(DDRAM). User defined character can be loaded \ia bits (8 character§haracter Generator RAM
(CGRAM). Data / Commands are sent from general M@Ydugh 4 / 8-bit 6800/8000 series compatible
Parallel Interface,’C interface or Serial Peripheral Interfaces. Therface for Data / Commands

communication is software selectable

The contrast control and oscillator which embeddedSSD1360 reduce the number of external
components. With the special design on minimiziogigr consumption, SSD1360 is suitable for portable

applications requiring a compact size.

FEATURES

* Resolution: 120 x 17 dot matrix panel with
32 icons

» Power supply (2 options selected by software

command):
[Low voltage I/O application]
0 Vppio= 2.4V to 3.6V
(MCU interface logic level)
0 Vpp = 2.4V to \Vbpio
(Low voltage power supply)
0 Vcc= 8.0V to 15.0V
(Panel driving power supply)
[5V /O application]
0 Vppio=4.4V to 5.5V
(MCU interface logic level)
0 Vppisinternally regulated, a
stabilizing capacitor is needed
0 Vcc=8.0Vto15.0V
(Panel driving power supply)
e Segment maximum source current: 600uA
e Common maximum sink current (including
characters and icon): 80mA
» 256-step Contrast Control
* Icon Control :
0 Individual ON / OFF control for each
icon
0 4 selectable PWM off period (1/64,
1/96, 1/128, 1/256) for each
individual icon
0 128 steps (7-bit) PAM current
control for each icon

Hardware selectable MCU Interfaces:
0 8-bit 6800/8080-series parallel interface
o Serial Peripheral Interface
0 |2C Interface (Up to 400kbit/s)
Software selectable parallel bus width (4 /8
bit)
On-Chip Memories
o Character Generator ROM (CGROM):
10,240 bits (256 characters x 5 x 8 dot)
0 Character Generator RAM (CGRAM):
64 x 8 bits (8 characters)
o Display Data RAM (DDRAM):
80 x 8 bits (80 characters max.)
Selectable duty cycle: 1/8, 1/16
Hardware pin selectable 5x8 or 6x8 dots
format character display, with 1 or 2 line
3 sets of CGROM (ROMA/B/C -
software or hardware pin selectable)
Row Re-mapping and Column Re-mapping
All character reverse display
Display shift / Dot shift per selectable
number of line
Power on reset
Content scrolling function in horizontal
direction for graphic mode
Screen saving fade in / out feature
Programmable Frame Frequency
On-Chip Oscillator
Chip layout for COG
Wide range of operating temperatures:
-40°C to 85C
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2.1 5-dot/ 6-dot font width

Table 2-1: 5-dot / 6-dot font width

Display Line Numbers | Duty Ratio 5-dot font width 6-dot font width
Displayable Characters Displayable Characters
1 1/8 1 line of 24 characters 1 line of 20 chanacte
2 1/16 2 lines of 24 characters 2 lines of 20 ottara

3 ORDERING INFORMATION

Table 3-1: Ordering I nfor mation

. ICON|ICON Package | Reference
Ordering Part Number |SEG |COM SEG |coMm CGROM Formg Remark
0o Min SEG pad
pitch : >35um
0 Min COM pad
pitch : >35um
0 Min I/O pad pitch
SSD1360Z 129 17 32 4 | A B,C| COG TBD >35 um
o Die thickness:
300um
0 Bump height:
nominal Qum
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BLOCK DIAGRAM
Figure 4-1: SSD1360 Block Diagram
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5 DIEPAD FLOOR PLAN

Figure 5-1 — SSD1360Z Die drawing

Note

@ Diagram showing the Gold bumps face up.
2
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Coordinates are referenced to center of the chip.
Coordinate units and size of all alignment maxtesin um.
All alignment keys do not contain gold.
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Table5-1: SSD1360 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 -3480 | -429.75 81 VSS 1320 -429.75 161 SEG45 2232.5 | 409.5 241 SEG77 -1252.5 409.5
2 NC -3420 | -429.75 82 OPR1 1380 -429.75 162 SEG44 2197.5 | 409.5 242 SEG78 -1287.5 409.5
3 VSL -3360 | -429.75 83 VDDIO 1440 -429.75 163 SEG43 2162.5 | 409.5 243 SEG79 -1322.5 409.5
4 VSL -3300 | -429.75 84 VDDIO 1500 -429.75 164 SEG42 2127.5 | 409.5 244 SEG80 -1357.5 409.5
5 VSL -3240 | -429.75 85 VDD 1560 -429.75 165 SEG41 2092.5 | 409.5 245 SEG81 -1392.5 409.5
6 VLSS -3180 | -429.75 86 VDD 1620 -429.75 166 SEG40 2057.5 | 409.5 246 SEG82 -1427.5 409.5
7 VLSS -3120 | -429.75 87 VCOMH 1680 -429.75 167 SEG39 2022.5 | 409.5 247 SEG83 -1462.5 409.5
8 VLSS -3060 | -429.75 88 VCOMH 1740 -429.75 168 SEG38 1987.5 | 409.5 248 SEG84 -1497.5 409.5
9 VLSS -3000 | -429.75 89 VCOMH 1800 -429.75 169 SEG37 1952.5 | 409.5 249 SEG85 -1532.5 409.5
10 VLSS -2940 | -429.75 90 VCOMH 1860 -429.75 170 SEG36 1917.5 | 409.5 250 SEG86 -1567.5 409.5
11 VLSS -2880 | -429.75 91 VCOMH 1920 -429.75 171 SEG35 1882.5 | 409.5 251 SEG87 -1602.5 409.5
12 NC -2820 | -429.75 92 VCOMH 1980 -429.75 172 SEG34 1847.5 | 409.5 252 SEG88 -1637.5 409.5
13 VCC1 -2760 | -429.75 93 VCC 2040 -429.75 173 SEG33 1812.5 | 409.5 253 SEG89 -1672.5 409.5
14 VCC -2700 | -429.75 94 VCC 2100 -429.75 174 SEG32 1777.5 | 409.5 254 SEG90 -1707.5 409.5
15 VCC -2640 | -429.75 95 VCC 2160 -429.75 175 SEG31 1742.5 | 409.5 255 SEG91 -1742.5 409.5
16 VCC -2580 | -429.75 96 VCC 2220 -429.75 176 SEG30 1707.5 | 409.5 256 SEG92 -1777.5 409.5
17 VCC -2520 | -429.75 97 VCC 2280 -429.75 177 SEG29 1672.5 | 409.5 257 SEG93 -1812.5 409.5
18 VCC -2460 | -429.75 98 VCC 2340 -429.75 178 SEG28 1637.5 | 409.5 258 SEG94 -1847.5 409.5
19 VCC -2400 | -429.75 99 VCC 2400 -429.75 179 SEG27 1602.5 | 409.5 259 SEG95 -1882.5 409.5
20 VCOMH -2340 | -429.75 100 NC 2460 -429.75 180 SEG26 1567.5 | 409.5 260 SEG96 -1917.5 409.5
21 VCOMH -2280 | -429.75 101 VLSS 2520 -429.75 181 SEG25 1532.5 | 409.5 261 SEG97 -1952.5 409.5
22 VCOMH -2220 | -429.75 102 VLSS 2580 | -429.75 182 SEG24 1497.5 | 409.5 262 SEG98 | -1987.5 | 409.5
23 VCOMH -2160 | -429.75 103 VLSS 2640 | -429.75 183 SEG23 1462.5 | 409.5 263 SEG99 | -2022.5 | 409.5
24 VCOMH -2100 | -429.75 104 VLSS 2700 -429.75 184 SEG22 1427.5 | 409.5 264 SEG100 | -2057.5 409.5
25 VCOMH -2040 | -429.75 105 VLSS 2760 -429.75 185 SEG21 1392.5 | 409.5 265 SEG101 | -2092.5 409.5
26 NC -1980 | -429.75 106 VLSS 2820 -429.75 186 SEG20 1357.5 | 409.5 266 SEG102 | -2127.5 409.5
27 VLSS -1920 | -429.75 107 VSL 2880 -429.75 187 SEG19 1322.5 | 409.5 267 SEG103 | -2162.5 409.5
28 VLSS -1860 | -429.75 108 VSL 2940 -429.75 188 SEG18 1287.5 | 409.5 268 SEG104 | -2197.5 409.5
29 VSS -1800 | -429.75 109 VSL 3000 | -429.75 189 SEG17 1252.5 | 409.5 269 SEG105 | -2232.5 | 409.5
30 VSS -1740 | -429.75 110 TRO 3043.5 | -429.75 190 SEG16 1217.5 | 409.5 270 SEG106 | -2267.5 409.5
31 VSS -1680 | -429.75 111 TR1 3073.5 | -429.75 191 SEG15 1182.5 | 409.5 271 SEG107 | -2302.5 409.5
32 BGGND -1620 | -429.75 112 TR2 3103.5 | -429.75 192 SEG14 1147.5 | 409.5 272 SEG108 | -2337.5 409.5
33 VDDIO -1560 | -429.75 113 TR3 3133.5 | -429.75 193 SEG13 1112.5 | 409.5 273 SEG109 | -2372.5 409.5
34 N -1500 | -429.75 114 TR4 3163.5 | -429.75 194 SEG12 1077.5 | 409.5 274 SEG110 | -2407.5 409.5
35 VSS -1440 | -429.75 115 VSS 3193.5 | -429.75 195 SEG11 1042.5 | 409.5 275 SEG111 | -2442.5 409.5
36 REGVDD -1380 | -429.75 116 TR5 3223.5 | -429.75 196 SEG10 1007.5 | 409.5 276 SEG112 | -2477.5 409.5
37 VDDIO -1320 | -429.75 117 TR6 3253.5 | -429.75 197 SEG9 972.5 409.5 277 SEG113 | -2512.5 409.5
38 SHLC -1260 | -429.75 118 TR7 3283.5 | -429.75 198 SEG8 937.5 409.5 278 SEG114 | -2547.5 409.5
39 VSS -1200 | -429.75 119 TR8 3313.5 | -429.75 199 SEG7 902.5 409.5 279 SEG115 | -2582.5 409.5
40 SHLS -1140 | -429.75 120 TR9 3343.5 | -429.75 200 SEG6 867.5 409.5 280 SEG116 | -2617.5 409.5
41 VDDIO -1080 | -429.75 121 TR10 3373.5 | -429.75 201 SEG5 832.5 409.5 281 SEG117 | -2652.5 409.5
42 VDD -1020 | -429.75 122 NC 3417 -429.75 202 SEG4 797.5 409.5 282 SEG118 | -2687.5 409.5
43 VDD -960 -429.75 123 NC 3477 -429.75 203 SEG3 762.5 409.5 283 SEG119 | -2722.5 409.5
44 VDDIO -900 -429.75 124 NC 3527.5 409.5 204 SEG2 727.5 409.5 284 NC -2757.5 409.5
45 VDDIO -840 -429.75 125 NC 3492.5 409.5 205 SEG1 692.5 409.5 285 ICC2 -2792.5 409.5
46 VDDIO -780 -429.75 126 ICCO 3457.5 409.5 206 SEGO 657.5 409.5 286 NC -2827.5 409.5
47 BSO -720 -429.75 127 NC 3422.5 409.5 207 COMO 320 395.5 287 ICS16 -2862.5 409.5
48 VSS -660 -429.75 128 ICS15 3387.5 409.5 208 COM1 280 395.5 288 ICS17 -2897.5 409.5
49 BS1 -600 -429.75 129 ICS14 3352.5 409.5 209 COM2 240 395.5 289 ICS18 -2932.5 409.5
50 VDDIO -540 -429.75 130 ICS13 3317.5 409.5 210 COM3 200 395.5 290 ICS19 -2967.5 409.5
51 BS2 -480 -429.75 131 ICS12 3282.5 409.5 211 COM4 160 395.5 291 1CS20 -3002.5 409.5
52 VSS -420 -429.75 132 ICS11 3247.5 409.5 212 COM5 120 395.5 292 1CS21 -3037.5 409.5
53 GPIO -360 | -429.75 133 ICS10 3212.5 | 409.5 213 COM6 80 395.5 293 1CS22 -3072.5 | 409.5
54 FR -300 -429.75 134 ICS9 3177.5 409.5 214 COM7 40 395.5 294 1CS23 -3107.5 409.5
55 CL -240 -429.75 135 ICS8 3142.5 409.5 215 COM8 0 395.5 295 1CS24 -3142.5 409.5
56 VSS -180 -429.75 136 ICS7 3107.5 409.5 216 COM9 -40 395.5 296 1CS25 -3177.5 409.5
57 CS# -120 -429.75 137 ICS6 3072.5 409.5 217 COM10 -80 395.5 297 1CS26 -3212.5 409.5
58 RES# -60 -429.75 138 ICS5 3037.5 409.5 218 COM11 -120 395.5 298 1CS27 -3247.5 409.5
59 D/C# 0 -429.75 139 ICS4 3002.5 409.5 219 COM12 -160 395.5 299 1CS28 -3282.5 409.5
60 VSS 60 -429.75 140 ICS3 2967.5 409.5 220 COM13 -200 395.5 300 1CS29 -3317.5 409.5
61 R/W#HWR#) 120 -429.75 141 ICS2 2932.5 409.5 221 COM14 -240 395.5 301 1CS30 -3352.5 409.5
62 E(RD#) 180 -429.75 142 ICS1 2897.5 409.5 222 COM15 -280 395.5 302 1CS31 -3387.5 409.5
63 DO 240 -429.75 143 ICS0 2862.5 409.5 223 COM16 -320 395.5 303 NC -3422.5 409.5
64 D1 300 -429.75 144 NC 2827.5 409.5 224 SEG60 -657.5 409.5 304 ICC3 -3457.5 409.5
65 D2 360 -429.75 145 ICC1 2792.5 409.5 225 SEG61 -692.5 409.5 305 NC -3492.5 409.5
66 D3 420 -429.75 146 NC 2757.5 409.5 226 SEG62 -727.5 409.5 306 NC -3527.5 409.5
67 VSS 480 -429.75 147 SEG59 2722.5 409.5 227 SEG63 -762.5 409.5

68 D4 540 -429.75 148 SEG58 2687.5 409.5 228 SEG64 -797.5 409.5

69 D5 600 -429.75 149 SEG57 2652.5 409.5 229 SEG65 -832.5 409.5

70 D6 660 -429.75 150 SEG56 2617.5 409.5 230 SEG66 -867.5 409.5

71 D7 720 -429.75 151 SEG55 2582.5 409.5 231 SEG67 -902.5 409.5

72 IREF 780 -429.75 152 SEG54 2547.5 409.5 232 SEG68 -937.5 409.5

73 VSS 840 -429.75 153 SEG53 2512.5 409.5 233 SEG69 -972.5 409.5

74 CLS 900 -429.75 154 SEG52 2477.5 409.5 234 SEG70 -1007.5 | 409.5

75 VDDIO 960 -429.75 155 SEG51 2442.5 409.5 235 SEG71 -1042.5 | 409.5

76 ROMO 1020 | -429.75 156 SEG50 2407.5 409.5 236 SEG72 -1077.5 | 409.5

77 VSS 1080 | -429.75 157 SEG49 2372.5 409.5 237 SEG73 -1112.5 | 409.5

78 ROM1 1140 | -429.75 158 SEG48 2337.5 409.5 238 SEG74 -1147.5 | 409.5

79 VDDIO 1200 | -429.75 159 SEG47 2302.5 409.5 239 SEG75 -1182.5 | 409.5

80 OPRO 1260 | -429.75 160 SEG46 2267.5 409.5 240 SEG76 -1217.5 | 409.5
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6 PINDESCRIPTIONS

Key:

| = Input NC = Not Connected

O =Output Pull LOW= connect to Ground

I/O =

Bi-directional (input/output) Pull HIGH= connect to ¥p,o

P = Power pin

Table 6-1: SSD1360 Pin Description

Pin Name

Pin Type

Description

VDD

P

Power supply for core logic operation.

Vpp can be supplied externally or regulated internally

In LV IO application (internal Yy is disabled), this is a power input pin.

In 5V 10 application (internal ¥t is enabled), Wp is regulated internally from péo.

A capacitor should be connected betwegp &nd Vssunder all circumstances.

VDDIO

Low voltage power supply and power supply feeriface logic level in both Low
Voltage I/O and 5V I/O application. It should ntatwith the MCU interface voltage
level and must be connected to external source.

VCC

Power supply for panel driving voltage. Thisliso the most positive power voltage
supply pin. It is supplied by external high voltagmirce.

VCCl

Clean power supply for high voltage circuit.Hbald be connected toc¥ externally.

VSS

Ground pin. It must be connected to externaligd.

VLSS

Analog system ground pin. It must be connetiexkternal ground.

VCOMH

COM signal deselected voltage level.
A capacitor should be connected between this pin\as
No external power supply is allowed to connectis pin.

IREF

This pin is the segment output current referguioe

Irer is supplied externally.

A resistor should be connected between this pinvgado maintain current of around
15uA.

BS[2:0]

MCU bus interface selection pins. Sel@gpropriate logic setting as described in th
following table. BS2 and BS1 are pin select, asDBnust be connected tgdin all
circumstances.

Table 6-2 : BusInterface selection

BS[2:1] Interface
00 Serial Interface
01 C
10 8-bit 6800 parallel
11 8-bit 8080 parallel
Note
@ 0 is connected to 3
@ 1 is connected to 30
® parallel bus width (4-bit/8bit) setting is selettey software configuration

SSD1360
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Pin Name

Pin Type

Description

BGGND

P

Reserved pin. It should be connected dort.

N

Select number of display line during power Giset

When this pin is pulled HIGH, 2-line is selecteddésplay line
When this pin is pulled LOW, 1-line is selectedd&splay line

REGVDD

Internal \bp regulator selection pin in 5V 1/O application mode

When this pin is pulled HIGH, internalpy regulator is enabled (5V I/O application)
When this pin is pulled LOW, internalpy regulator is disabled (Low voltage 1/O
application).

Under 5V I/O application mode, internapyregulator can also be disabled by exter
command 71h “Function Selection A” for power savidgtails refer to Table 8-2.

SHLC

This pin is used to determine the Commompouscanning direction.

Table 6-3: COM scan direction

SHLC COM scan direction
1 COMO to COM16 (Normal)
0 COM16 to COMO (Reverse)

Note
D 0 is connected to A4
@ 1 is connected to 310

SHLS

This pin is used to change the mapping betwke display data column addresd Hre
Segment driver. Refer to Table 8-3 for details.

Table 6-4 : SEG scan direction

SHLS SEG direction
1 SEGO to SEG119 (Normal)
0 SEG119 to SEGO (Reverse)

Note
@ 0 is connected to 3
@ 1 is connected to 3o

ROM[L:0]

These pins are used to select Chard@¥; select appropriate logic setting as
described in the following table. ROM1 and ROMB8 pin select as shown in below
table:

Table6-5: Character ROM selection

ROM1 ROMO ROM
0 0 A

0 1 B

1 0 C

1 1 S/W selectabl@

Note

@ 0 is connected to 3

@ 1 is connected to 30

® S/W selectable by extended command 72h “Funct@eacion B”; details refer to
Table 8-2.
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Pin Name

Pin Type

Description

OPR[1:0]

This pin is used to select the charaotenber of character generator. Refer to Tab
7-4 for details. OPR1 and OPRO are pin select thath

Table 6-6 : Character RAM selection

OPR1 OPRO CGROM CGRAM
1 256
248
250
240

|| 0O

OOk

0
1
0

Note
D 0 is connected to A4
@ 1 is connected to 3o

GPIO

I/0

Itis a GPIO pin. Details refer to OLEDnemand DCh.

VSL

This is segment voltage (output low level) refeeepan.
When external VSL is not used, this pin shoulddfedpen.

When external VSL is used, connect with resistar @inde to ground (details depen
on application).

CL

External clock input pin.

When internal clock is enable (i.e. pull HIGH in €lpin), this pin is not used and
should be connected to Ground.

When internal clock is disable (i.e. pull LOW in Slpin), this pin is the external clog
source input pin.

CLS

Internal clock selection pin.
When this pin is pulled HIGH, internal oscillaterénabled (normal operation).

When this pin is pulled LOW, an external clock sigshould be connected to CL.

CS#

This pin is the chip select input connectimghe MCU.

The chip is enabled for MCU communication only wi@$# is pulled LOW (active
LOW).

In 12C mode, this pin must be connected tgV

RES#

This pin is reset signal input.

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

D/C#

This pin is Data/Command control pin conimggto the MCU.
When the pin is pulled HIGH, the data at D[7:0]I\gi interpreted as data.

When the pin is pulled LOW, the data at D[7:0] vaé# transferred to a command
register.

In 1°C mode, this pin acts as SAO for slave addresstimte

When serial interface is selected, this pin mustdraected to s

SSD1360

| Rev0.11 | P13/54 | Feb 2013 Solomon Systech



Pin Name

Pin Type

Description

RIW# (WR#)

This pin is read / write control input pin contieg to the MCU interface.

When 6800 interface mode is selected, this pinlvédlused as Read/Write (R/W#)
selection input. Read mode will be carried out wties pin is pulled HIGH 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 pdlleOW and the chip is selected.

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

E (RD#)

This pin is MCU interface input.

When 6800 interface mode is selected, this pintélused as the Enable (E) signal.
Read/write operation is initiated when this pipisled HIGH and the chip is selected.
When 8080 interface mode is selected, this pinivesghe Read (RD#) signal. Read
operation is initiated when this pin is pulled LOAMYd the chip is selected.

When serial or®C interface is selected, this pin must be connetctdds

D[7:0]

I/O

These pins are bi-directional data basrmecting to the MCU data bus.
Unused pins are recommended to tie LOW.

When serial interface mode is selected, DO wiltheeserial clock input: SCLK; D1 w
be the serial data input: SID and D2 will be theadelata output: SOD.

When FC mode is selected, D2, D1 should be tied togethdrserve as SQA, SDA;,
in application and DO is the serial clock input,LSC

FR

This pin outputs RAM write synchronization sign@roper timing between MCU dg
writing and frame display timing can be achievegtevent tearing effect.
It should be kept NC if it is not used.

Refer to Section 7.4 for details.

SEGO ~
SEG119

These pins provide the OLED segment driving digriEhese pins areJ¥ state when
display is OFF.

COMO ~
COM16

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

ICSO ~ ICS31

These pins provide the OLED ICON segment drigiggnals. These pins are;ystate
when display is OFF.

ICCO ~ICC3

These pins provide the Segment-lcon Common switpals to the OLED panel.
These pins are in high impedance state when displ@yF.
All the four ICC[3:0] provide same output for Segrtécon drive.

TR[10:0]

These pins are reserved. Nothing shbeldonnected to these pins, nor are they
connected together.

NC

These pins are dummy pins. Do not group ortsi@ pins together.

Solomon Systech
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7 FUNCTIONAL BLOCK DESCRIPTIONS

7.1 MCU Interface selection

SSD1360 has all four kinds of interface type witEW I°C, serial, 4-bit bus and 8-bit bus. Different MCU
modes can be set by hardware selection on BS[ih8] pefer toTable 6-2for BS[2:0] setting. This chip MCU
interface consists of 8 data pins and 5 controbk.piThe pin assignment at different interface made
summarized imable 7-1

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

in Name|Data/Command Interface Control Signal

Bus

Interface\/D7 |D6 |D5 |D4 [D3 |[D2 D1 [ D0 [E R/W# |CS# |DIC#  |RES#
4-bit 6800 D[7:4] Tie LOW E R/W# |CS# |D/C# RES#
4-bit 8080 D[7:4] Tie LOW RD# WR# | CS#|DIC# RES#
8-bit 6800 D[7:0] E R/W# |CS# |D/C# RES#
8-bit 8080 D[7:0] RD# WR# | CS#D/C# RES#
Serial Interfacd Tie LOW. SOD |[SID | SCLKTie LOW CS# |Tie LOW |RES#
Ke Tie LOW SDAoyur |SDAN |SCL [Tie LOW SAO RES#

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

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

A LOW in D/C# indicates COMMAND read/write and HIGH D/C# indicates DATA read/write.
The E input serves as data latch signal while G3OW. Data is latched at the falling edge of ghal.

Table 7-2: Control pinsof 6800 interface

Function E R/W# | CSH# D/C#
Write command, | L L L
Read status l H L L
Write data l L L H
Read data l 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 digg®AM with that of the microprocessor, some pipelin
processing is internally performed which requites insertion of a dummy read before the first dadisplay
data read. This is shown in Figure 7-1.
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Figure 7-1: Dataread back procedure - insertion of dummy read

R/W#
E

Write column
address

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

In case of 4-bit bus mode, data transfer is peroriy two times to transfer 1 byte data.

When interfacing data length is 4-bit, only 4 ppR§7:4], are used as data bus; the unused 4 @3] are
recommended to tie to GND.

At first higher 4-bit (in case of 8-bit bus modiee tcontents of D4 - D7) are transferred, and tbest 4-bit
(in case of 8-bit bus mode, the contents of DO ) &8 transferred. So transfer is performed bytimes.

When interfacing data length is 8-bit, transfepesformed at a time through 8 ports, from D[7:0].
7.1.2 MCU Parallel 8080-seriesInterface

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/commVeRdTE latch signal while CS# is kept LOW.

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

S\ / L
e N A

D[7:0]

D/C# >_<

high

RD#

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

S\ / _

D[7:0]

D/C#

high

WR#

low

Table 7-3: Control pinsof 8080 interface

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

Note

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

® L stands for LOW in signal

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

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

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

WR#

RD#

Write column
address

Dummy read Read 1st data Read 2nd data Read 3rd data
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7.1.3 Serial Interface

When serial interface mode is started, all theetperts, SCLK (synchronizing transfer clock; i.€)PSID
(serial input data; i.e. D1), and SOD (serial outgata; i.e. D2), are usetf SSD1360 is used with other
chips, chip select port (CS#) can be used. Byrgp@iS# to "Low", SSD1360 can receive SCLK inpuC8#
is set to "High", SSD1360 resets the internal fiemsounter.

Before transfer real data, start byte has to besteared. It is composed of succeeding five "Highs, read
write control bit (R/W), register selection bit (P@nd end bit that indicates the end of start byfiter
transferring a succeeding five "High" bits, the migput data are register selection bit that deteemvhich
register will be used, and read write control béttdetermine the direction of data. Then endshiitansferred,
which must have "Low" value to show the end oftdigte. (Refer tdrigure 7-5andFigure 7-6.

7.1.3.1 WriteOperation (R/W =0)

After start byte is transferred from MPU to SSD138it data is transferred on every rising edg&6LK

in the order of D7, D6, ... DO. The data byte ia #hift register is written to the Graphic Disp@gta RAM
(GDDRAM) or command register in the same clock.tfemsfer several bytes continuously without chaggin
D/C bit and R/W bit, start byte transfer is needety at first starting time. Namely, after firsadt byte is
transferred, real data can be transferred sucogetilmcomplete a write operation, CS# must becs#tliigh”

at the end of the operation.

7.1.3.2 Read Operation (R/W =1)

After start byte is transferred to SSD1360, MPU pateive 8-bit data through the SOD port at a tiroen
the MSB after each falling edge of SCLK. Wait tilseneeded to insert between start byte and dathngea
because internal reading from RAM requires somaydélontinuous data reading is possible like serrde
operation. It also needs only one start byte, gt some delay between reading operations of legehis
inserted. To complete a read operation, CS# musebm “High” at the end of the operation.
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Figure 7-5: Timing Diagram of Serial Data Transfer

Serial Write Operation
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Figure 7-6: Timing Diagram of Continuous Data Transfer

Continuous Write Operation
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714

MCU I°C Interface

The FC communication interface consists of slave addo#sSA0, 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 #@iiritiialization of device.

a)

b)

Slave address bit (SA0)

SSD1360 has to recognize the slave address bedmsnitting or receiving any information by the
I°C-bus. The device will respond to the slave addi@ksning by the slave address bit (“SAQ” bit)
and the read/write select bit (“R/W#" bit) with tfalowing byte format,

by bsbsbybs b by by
011 11 0 SAOR/WH#

“SAQ” bit provides an extension bit for the slawddeess. Either “0111100” or “0111101", can be
selected as the slave address of SSD1360. D/C#cfsras SAO for slave address selection.
“R/WH#’ bit is used to determine the operation modiéhe FC-bus interface. R/W#=1, it is in read
mode. R/W#=0, it is in write mode.

I°C-bus data signal (SDA)
SDA acts as a communication channel between therridter and the receiver. The data and the
acknowledgement are sent through the SDA.

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

“SDA|y” and “SDAqy1" 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.

1C-bus clock signal (SCL)
The transmission of information in theCkbus is following a clock signal, SCL. Each trarssion of
data bit is taken place during a single clock peabSCL.

Solomon Systech Feb 2013| P 20/54 | Rev 0.11 | SSD1360



7141

12C-bus Write data

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

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

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

Write mode S — Start Condition / P — Stop Condition
TTTTT1 NER NEERE NER [TTTTT]
nlo1111 ‘ﬁgg Q% Control byt 2 Data byt |2 Q% Control byte & Databyte |Q[°
L1111 PRIFS za) I I I O I O O ATILITILIR
— — A A ~ /
\/ \/
Slave Address m > 0 word: 1 byte n > 0 bytes
MSB ... LSB

o
[y
[y
=
=
o
#W\H

SSD1360
Slave Address

0D
o/d
o
o
o
o
o

MOV

3%
Control byt

7.1.4.2 Write modefor 1°C

1)

2)

3)
4)

5)

6)
7

The master device initiates the data communicdtioa start condition. The definition of the start
condition is shown in Figure 7-8. The start comudlitis established by pulling the SDA from HIGH to
LOW while the SCL stays HIGH.
The slave address is following the start condifmmrecognition use. For the SSD1360, the slave
address is either “b0111100” or “b0111101” by chiagghe SAO to LOW or HIGH (D/C pin acts as
SAO0).
The write mode is established by setting the R/\/4bdogic “0”.
An acknowledgement signal will be generated ateeiving one byte of data, including the slave
address and the R/W# bit. Please refer to the Eig® for the graphical representation of the
acknowledge signal. The acknowledge bit is defagthe SDA line is pulled down during the HIGH
period of the acknowledgement related clock pulse.
After the transmission of the slave address, eitfrecontrol byte or the data byte may be sentsacro
the SDA. A control byte mainly consists of Co a8 bits following by six “0"'s.
a. Ifthe Co bit is set as logic “0”, the transmissuafrthe following information will contain
data bytes only.
b. The D/C# bit determines the next data byte is aatead command or a data. If the D/C# bit is
set to logic “07, it defines the following data leyhs a command. If the D/C# bit is set to logic
“1”, it defines the following data byte as a datiaieh 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 comxditis applied. The stop condition is also defined
in Figure 7-8. The stop condition is establishegbling the “SDA in” from LOW to HIGH while
the “SCL” stays HIGH.
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Figure 7-8 : Definition of the Start and Stop Condition

thsTART tasror
[« —> [«
| i S
SDA | | // \\ : | SDA
— | i L.
SCL ! ! / \ : l ScL
S PP
START condition STOP conditio
Figure 7-9 : Definition of the acknowledgement condition
DATA OUTPUT

R e

Non-acknowledge

DATA OUTPUT
BY RECEIVER

~.

! Acknowledge
SCL FROM ;
MASTER | l 2 2l 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 $0Qlse, must keep at a stable state within the “HIGH
period of the clock pulse. Please refer to theu€@-10 for graphical representations. Except in start or
stop conditions, the data line can be switched afign the SCL is LOW.

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

Figure 7-10 : Definition of the data transfer condition

/ X \

SDA , . — -

SCL

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

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

If D/C# pin is HIGH, D[7:0] is interpreted as digyl data written to Character Generator RAM (CGRAM),
Display Data RAM (DDRAM), or Graphic Display DataARl (GDDRAM). If it is LOW, the input at D[7:0]

is interpreted as a command. Then data inputlveildecoded and written to the corresponding command
register.

7.3 Oscillator Circuit and Display Time Generator

Figure7-11: Oscillator Circuit and Display Time Gener ator

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

—

This module is an on-chip LOW power RC oscillatwcaitry. The operation clock (CLK) can be genethat
either from internal oscillator or external souf€ke pin. This selection is done by CLS pin. If Cp® is
pulled HIGH, internal oscillator is chosen and Chosld be connected togy¥ Pulling CLS pin LOW
disables internal oscillator and external clock tes connected to CL pins for proper operation. eWwthe
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 byftilewing formula.
F

0osc

F =
FM " DxK x1/Duty Ratio

where
» D stands for clock divide ratio. It is set by conmdd5h A[3:0]. The divide ratio has the range frbro
16.
» Kis the number of display clocks per row. Theuesils derived by
K = Phase 1 period + Phase 2 periodst+ K
= 8+ 4+ 170 =182 at power on reset (th#t,igs a constant that equals to 170)
(Please refer to Section 7.5 for the details ef‘tPhase”)
» Duty Ratio depends on display line number; referable 2-1 for detalils.
* Foscis the oscillator frequency. It can be change®h{zD command D5h A[7:4]. The higher the
register setting results in higher frequency.
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7.4 FR synchronization
FR synchronization signal can be used to preveming effect.

One frame
FR
A
100% p—T >
..... - .---""

Memory | { i e == T e
A ---- - T et

ccess| i AT e === e
Process| : .~ | . - - i e

““““ - .;""-
0% B -— kY

Time

Fast write MCU
Slow writeMycuy T TTTTTT T 7"
SSD1360 displaying memory updates to OLED SCreen  «vevssrsrerarararasarasasanasans

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

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

For slow write M CU: MCU should start to write new frame ram dataratte falling edge of the™FR pulse
and must be finished before the rising edge oBthER pulse.
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7.5 Segment Drivers/ Common Drivers

Segment drivers deliver 120 current sources toedifie OLED panel. The driving current can be adjlist
from 0 to 600uA with 256 steps. Common drivers gateevoltage-scanning pulses.

The segment driving waveform is divided into thpbases:

1. In phase 1, the OLED pixel charges of previous enage 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 fromgy The period of phase 2 can be programmed in thefngtn 1 to
15 DCLKs. If the capacitance value of the pixelQdfED panel is larger, a longer period is required
to charge up the capacitor to reach the desirddgel

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

Figure 7-12 : Segment Output Waveform in three phases

Segment 4

—
y

Vse

! \
Phase:' '1'2 3 [ Ime

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.
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7.6 SEG/COM Driving block
This block is used to derive the incoming powerrses into the different levels of internal use agkt and
current.

* Vccis the most positive voltage supply.

*  Vcowmn is the Common deselected level. It is internedlyulated.

* V,ssis the ground path of the analog and panel current

» 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 40 xgr
in which the contrast (0~255) is set by OLED comt&®et Contrast” 81h
The magnitude ofzkr is controlled by the value of resistor, which @nected betweerd: pin and

Vssas shown in Figure 7-13. It is recommended tdsgeto 15 + 2UA so as to achievgd = 600uA
at maximum contrast 255.

Figure7-13: Irgr Current Setting by Resistor Value

SSD1360

Irer (voltage at
this pin = V¢
-3)

IREF ~ 15uA

R1

Since the voltage atdr pin is Vcc — 3V, the value of resistor R1 can be found asweel
For lkgr = 15UA, Vec =12V
R1 = (VOItage atder — Vss) ! lrer

(12 - 3) / 15uA
600k
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7.7 Power ON and OFF sequence
The following figures illustrate the recommendedvpo ON and power OFF sequence of SSD1360 :

When LV 1/0 modeis chosen:
Power ON sequence:
1. Power ON \spio, Vb
2. After Vppio, Voo 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 &z8us (f). Then Power ON ¥
4. After Vcc become stable, send fundamental command 0Ch BEeOR, SD=0b) for display ON.
SEG/COM will be ON after 100ms,f.

Figure 7-14 : The Power ON sequence

I |
| I |
Vooio Voo oo : : : !
=
OFF _...-.'H.H'._...*I_”|_”_”|_“: _______ e g —
[ '
| u_,nl | :
RES# : ! ;
| N Z | '
el ) e I SR W\ W R\ T\ W _
GND :_ |<—t.—>_|r :
| 2
................. ) '
Vee |
IL.IIIIIIIJI |
OFF R AR — e — e — e — | AN\ O N A Ry .. .. ...
| | ' [
[ | : tar |
< >
' | ON
SEG/COM : [
{

Power OFF sequence:
1. Send fundamental command 08h (for RE=0b, SD=0bjlikplay OFF.
2. Power OFF \¥c® @ ®
3. Power OFF Vpio, Vop after ber (Where Minimum ¢e=0ms®, Typical t=100ms)

Figure 7-15 : The Power OFF sequence

Send command 08h for display OFF OFF V¢ OFF IVDD
| |
VCC } |
I NIIIIIIIIIIIIIIIIF‘
| | .
OFF -.-.—._. . Jm o m oo m i mmmm oo - JI._?j.l._lJ..I.l_lJ.lIl--l
| < torr )
Vooio, Voo ; ; T\
|
OFF .-...._._ : __________ 'f ............................ -
| |

Note:

@ Since an ESD protection circuit is connected betwésp o, Vpp and Ve, Ve becomes lower thanpgo, Vop
whenever Ypi0, Vpp is ON and ¢ is OFF as shown in the dotted line ofdih Figure 7-14 and Figure 7-15.

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

® power Pins (¥bio» Vop » Vee) can never be pulled to ground under any circunt&ta

“ The register values are reset after t

® Vo0, Voo should not be Power OFF beforgdPower OFF.
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When 5V 1/O mode is chosen:
Power ON sequence:
1. Power ON \bpio
2. After Vppio become stable, set wait time at least 1g)ddt internal \bp become stable. Then set
RES# pin LOW (logic low) for at least 3us)(f’ and then HIGH (logic high).
3. After set RES# pin LOW (logic low), wait for at kal00us §). Then Power ON ¥
4. After Vcc become stable, send fundamental command OCh EeOB, SD=0b) for display ON.
SEG/COM will be ON after 200ms,f).

Figure 7-16 : The Power ON sequence

ON Vppo RES# ONVce Send 0Ch command for Display ON
|

| |
| [ I
e
RES# , ' ;
NS
i ) e (P < NS W\ \ \
GND :_ |<—t.—>T :
| 2
| | |
V .............................. |
ce .-Ll EEEEEEN lll |
OFF EEEEEEEEEEE =g : ....... _:. .................................
[ | : tar :
< >
' | ON
SEG/COM : [
: : ............... OFF
Power OFF sequence:
1. Send fundamental command 08h (for RE=0b, SD=0bjlitplay OFF.
2. Power OFF ¥c® @ ®
3. Power OFF ¥ppo after e (Where Minimum ge=0ms®, Typical tr=100ms)
Figure 7-17 : The Power OFF sequence
Send command 08h for display OFF OFF V¢ OFF YDD'O
| [
VCC ' |
I NIIIIIIIIIIIIIII‘L
OFF-. - - -.-. : __________ <Ir ........................... _:fI.l.l.l_ln.-.l_lJ.l.I.llnul
| |
| < fore p
\obio ' ' ;
| |
OFF - oo ll .......... : ............................ :\...H,...._..........

Note:

@D Since an ESD protection circuit is connected betwéyp o, Vpp and Ve, Ve becomes lower thanpyo, Voo
whenever Yp0, Vpp is ON and ¢ is OFF as shown in the dotted line ofdih Figure 7-16 and Figure 7-17.

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

® power Pins (¥bio» Vop » Vee) can never be pulled to ground under any circunt&ta

“ The register values are reset after t

® Vo0, Voo should not be Power OFF beforgdPower OFF.
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7.8 Busy Flag (BF)

When BF = "High", it indicates that the internaleogtion is being processed. So during this time the
next instruction cannot be accepted. BF can be, nehdn D/C# = Low and R/W# (WR#) = High
(Read Instruction Operation), through D7. Beforearing the next instruction, be sure that BF is
not high.

7.9 AddressCounter (AC)

Address Counter (AC) stores DDRAM and CGRAM addrésmsferred from Command Decoder
After writing into (reading from) DDRAM and CGRAMAC is automatically increased (decreased)
by 1. In parallel and serial mode, when D/C# = "Lamd R/W# (WR#) = "High", AC can be read

through D[6:0].

7.10 Cursor/Blink Control Circuit
It controls cursor/blink ON/OFF and black/white @mgion at cursor position.

7.11 Display Data Ram (DDRAM)

DDRAM stores display data of maximum 80 x 8 bit® (haracters). DDRAM address is set in the
address counter (AC) as a hexadecimal number. (Refégure 7-18)

Figure 7-18: DDRAM Address

MSB LSB
|L.Ace6 | Acs | Aca| Ac3| Ac2 | Ac1 | Aco |

Display of 5-Dot Font Width Char acter

5-dot 1-line Display
In case of 1-line display with 5-dot font, the aelel range of DDRAM is 00H-4FH (Refer to Figure
7-19)

Figure 7-19: 1-line x 24ch. Display (5-dot Font Width)

‘/ Display position
oMo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
comr—LooJo1]o2fo3]04fo5[06]07[08] 09[oA]oB]oC[oD]oEJOF[10]11[12]13]14[15]16[17]
SEGO SEG119

DDRAM Address

oMo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
comr—101]02]o3[o4fos5[o6[07f 08 09]0AJoB]oc|oD|0E| OF] 10]11]12f13[14[ 15[ 16]17] 18]
(After Shift Left)

oMo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
comr—1L4F]oofo1]02]03]04]05[06]07] 08[09] 0A[0B]OC|OD|0OE| OFf10]11]12[13]14[15] 16|
(After Shift Right)
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5-dot 2-line Display
In case of 2-line display with 5-dot font, the aelel range of DDRAM is 00H-27H, 40H-67H (refer to
Figure 7-20). Note that COMS8 output is always disdlfor separating the two character lines.

Figure 7-20: 2-line x 24ch. Display (5-dot Font Width)

K Display position
como 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
comr—1ooJo1]o2fo3]o4]o5{06]07] 08[09]| 0A[oB[oC|oD[oE|OF|10f11]12]13[14]15][16[17]

§§%40|41|42|43|44|45|46|47|48|49|4A|4B|4C|4D|4E|4F|50|51|52|53|54|55|56|57|
SEG119

DDRAM Address

. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
oM |01|02|03|04|05|06|07|08|09|OA|OBIOC|0D|0E|OF|10|11|12|13|14|15|16|17|18|
| 41] 42] 43 44] 45] 46| 47] 48] 49] 4Al 4B 4C|4D] 4E[ 4F] 50| 51] 52| 53] 54| 55] 56| 57] 58]

(After Shift Left)

COoM17

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1
<Moo 01]02] 03] 04] 05] 06] 07] 08] 09] 0A] 0B] OC] OD] OE] OF] 10] 11] 12] 13] 14] 15] 16]

COM9
comiz1L67]140[41]42]43[44]|45]46[47]| 48[ 49[4A|4B[4C|4D|4E[4F|50]51[52]| 53|54 55] 56
(After Shift Right)

DISPLAY OF 6-DOT FONT WIDTH CHARACTER

6-dot 1-line Display
In case of 1-line display with 6-dot font, the aelkl range of DDRAM is 00H-4FH (refer to Figure
7-21).

Figure 7-21: 1-line x 20ch. Display (6-dot Font Width)

K/ Display position
como 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
CO-W——-loo|01|02|03|04|05|06|o7|08|09|0A|OB|oc|0D|0E|0F|1o|11|12|13|
SEG119
DDRAM Address

oMo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
covm—L01]02fo3]04]o5{06]07[08]09] 0A[oB]OC|ODfOE| OFf10]11]12[13] 14|
(After Shift Left)

como 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
comm—L4F[oofo1fo2[03]04]05]06]|07] 08| 09[0A[0B[OC[OD|OE| OF| 10| 11] 12|
(After Shift Right)
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6-dot 2-line Display
In case of 2-line display with 6-dot font, the aslel range of DDRAM is 00H-27H, 40H-67H (refer to
Figure 7-22). Note that COMS8 output is always diedlfor separating the two character lines.

Figure 7-22: 2-line x 20ch. Display (6-dot Font Width)

K/ Display position
comp L 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20
comr—100]01]02]03]04]05[06[07[08[09[oA[oB[ocfoDfoE[oF[10f11[12]13]
COM9__raoT41]42]43]44] 45] 46] 47] 48] 49 4A] 4B]4C[4D]4E] 4F[50] 51] 52 53]
0

CcOom17
SEG SEG119
DDRAM Address

como 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
—=—01[02]03]04]05]06[07]08] 09]0A]0B|0C]|OD|0OE|OF| 10| 11]12]13] 14

COM7
o a1T 42 43] 44 45] 46] 47] 48] 49] 4A] 4B 4C[ 4D] 4E] 4F] 50] 51] 52] 53] 54
(After Shift Left)

oMo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
com7 L4F]00]01]02]03]04]05]06]07]08] 09] 0A] 0B]0C|OD| OE| OF| 10| 11| 12|

e[ 67] 40 a1] 42 43] 44] 45] 46] 47] 48] 49] 4A] 4B 4C[ 4D] 4E[ 4F] 50] 51] 52
(After Shift Right)

7.12 CGROM (Character Generator ROM)

There are 3 optional CGROM'’s in SSD1360 (detaiferréo Section 13), which is selected by
ROMO and ROML1 pins (by extension command 72h umgbgropriate H/W pin setting; refer to
Table 6-5 and for details), while each CGROM has8zdots 256 Character Pattern.

7.13 CGRAM (Character Generator RAM)
CGRAM has up to 8 characters of 5 x 8 dots, sdhetay OPRO and OPR1 pins (refer to Table 6-6).

Table 7-4: CGRAM and CGROM arrangement with

(OPR1, OPRO) = (0, 0)
TBD

(OPR1, OPRO) = (1, 0)
TBD

(OPR1, OPRO) = (0, 1)
TBD

(OPR1, OPRO) = (1, 1)
TBD

By writing font data to CGRAM, user defined chamatan be used (refer to Table 7-5).
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Table 7-5: Relationship between Character Code (DDRAM) and Character Pattern (CGRAM)

5x8 dots Char acter Pattern

Character Code (DDRAM Data) CGRAM Address CGRAM Daata Pattern
D7 D6 D5 D4 D3 D2 D1 DOJA5 A4 A3|A2 Al AO0|P7 P6 P5 P4 P3 P2 P1 PO Number
0o 0o o 0 x 0 O oJO O OJO O O|BLBO x O 1 1 1 O Patternl

0 0 1 1 0 0 0 1
0 1 o0 1 0 0 0 1
0o 1 1 1 1 1 1 1
1 0 O 1 0 0 0 1
1 0 1 1 0 0 0 1
1 1 0 1 0 0 0 1
1 1 1 0O 0 0O 0 O
o o o 0 x 1 1 1|1 1 110 O O|B1LBO x 1 0 0 o0/ 1 Pattern8
0O 0 1 1 0 0 0 1
0 1 o 1 0 0 0 1
0o 1 1 1 1 1 1 1
1 0 O 1 0 0 0 1
1 0 1 1 0 0 0 1
1 1 0 1 0 0 0 1
1 1 1 0O 0 0O 0 O
6 x 8 Dots Character Pattern

Character Code (DDRAM Data) CGRAM Address CGRAM Daata Pattern
D7 D6 D5 D4 D3 D2 D1 DOJA5 A4 A3|A2 Al AO|P7 P6 P5 P4 P3 P2 Pl1 PO Number
o o o 0 x O O oOfO O OfjO O O|BLBO O O 1 1 1 O Patternl

0O 0 1 0O 1 0o 0 o0 1
0O 1 o0 0 1 0o O 0 1
0o 1 1 0 1 1 1 1 1
1 0 O 0 1 0 O o0 1
1 0 1 0 1 0 0 o0 1
1 1 0 0, 1 0o O o0 1
1 1 1 0O 0 0O 0O 0 O
o o o 0o x 1 1 1|1 1 110 O O|BLBO O 1 O O O/ 1 Pattern8
0 0 1 0 1 0 0 0 1
0O 1 o0 0 1 0o O 0 1
0o 1 1 0o 1 1 1 1 1
1 0 O 0 1 0 0 0 1
1 0 1 0 1 0 0 o0 1
1 1 0 0, 1 0o 0 o0 1
1 1 1 0O 0 0O 0O 0 O

Notes:

@ When BE (Blink Enable bit) = "High", blink is ctiolled by B1 and BO bit.
In case of 5-dot font width, when B1 = "1", enabthxts of PO-P4 will blink, and when B1 = "0" and BU1", enabled dots of
P4 will blink, when B1 ="0" and BO = "0", blink Winot happen.
In case of 6-dot font width, when B1 = "1", enabthxts of PO-P5 will blink, and when B1 = "0" and BU1", enabled dots of
P5 will blink, when B1 = "0" and BO = "0", blink Winot happen.

@ x": Don't care
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7.14 Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding thie gmttern to be displayed. It is used for the giap
mode application in SSD1360. The size of the RANIA8x16x1 bits and the RAM is divided into two psage
from PAGEO to PAGEL, which are used for monochrd2@x16 dot matrix display, as shown in Figure 7-23.

Figure 7-23 : GDDRAM pages structure of SSD1360

Row re-mapping
PAGEO (COMO-COM7) Page 0 PAGEO (COM15-COM8)
PAGEL (COM8-COM15) Page 1 PAGEL (COM7-COMO)
SEGO ------mm e £G119
Column re-mapping SEG119 -------==mmm e -SEGO

When one data byte is written into GDDRAM, all tioevs image data of the same page of the currentcol
are filled (i.e. the whole column (8 bits) pointbg the column address pointer is filled.). Data D@ is
written into the top row, while data bit D7 is vieit into bottom row as shown in Figure 7-24.

Figure 7-24 : Enlargement of GDDRAM (No row re-mapping and column-remapping)

LD@I\OO(D

\—IHH\—IH

O —d AN M N L I e B B o R

OOOOO OOOOO

mmmmm " B E B EEEEEEEEENEENEEENEEGRGBETDR mmLLILLILLI

NDODHON RGRORGRY)
| | ' LSB DO coms
j COM9

PAGEl ' I ‘ " B E E B E RN E RN EEEENEENEEREGBRTDBR 11 1 T |
S -
l MSB D7 COM15

— Each box represents one bit of image data

For mechanical flexibility, re-mapping on both Segrhand Common outputs can be selected by softagre
shown in Figure 7-23.

For vertical shifting of the display, an internabister storing the display start line can be seatantrol the
portion of the RAM data to be mapped to the disgp@yED command D3h).
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7.15 5V 1/O regulator

SSD1360 accepts two low voltage power supply ranges

e 2.4-3.6V[Low Voltage /O Application] and
e 4.4-5.5V[5V I/O Application]

5V 10 Regulator is enabled to regulate interngd Yor power supply of internal circuit blocks (core
logic operation).Table 7-6summarizes the input / output connection of 5\fé@ulator in normal

application.
Table 7-6: 5V 10 regulator pin description
Pin Name Low Voltage 1/O Application 5V 1/0O Application
REGVDD LOW, disable 5V I/O regulator HIGH, enalai¥ 1/O regulator
) NC with stabilizing capacitor
Voo 2.4 - Vboio It is internally regulated
Vbbio 2.4V -3.6V 4.4V -5.5V
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8 COMMAND TABLE

There are five sets of command set in SSD1360: &uedtal Command Set, Extended Command Set, OLED
Command Set, Graphic Command Set and Segment loomfand Set. These five command sets can be selected
setting logic bits RE and SD accordingly.

Table 8-1: Fundamental Command Set Table

1. Fundamental Command T ableSet

Instruction Code

Command | RE | SD R/W#

DIC# (WR#)

D7

D6

D5

D4

D3

D2

D1

DO

Description

Clear

Display X110 0 0 0

\Write "20H" to DDRAM and set DDRAM
address to "O0H" from AC.

Return
Home

Set DDRAM address to "00H" from AC
and return cursor to its original position i
shifted. The contents of DDRAM are not
changed.

Entry Mode
Set

I/D

>

Assign cursor / blink moving direction wi
DDRAM address.

I/D = "1": cursor/ blink moves to right ang
DDRAM address is increased by 1 (POR

=

I/D = "0": cursor/ blink moves to left and
DDRAM address is decreased by 1

Assign display shift with DDRAM addres|
S ="1": make display shift of the enabled
lines by the DS2 to DS1 bits in the shift
enable instruction. Left/ right direction
depends on I/D bit selection.

S ="0": display shift disable (POR)

BDC

BDS

Common bi-direction function.
BDC ="0": COM16 -> COMO
BDC ="1": COMO -> COM16

Segment bi-direction function.
BDS ="0": SEG119 -> SEGO,
BDS ="1": SEGO -> SEG119

Display ON
/

OFFContro

Set display/cursor/blink ON/OFF

D="1"
D = "o"

display ON,
display OFF (POR),

c="1m
c="0"

cursor ON,
. cursor OFF (POR),

B="1"
B ="0"

blink ON,
blink OFF (POR).

Note: It is recommended to turn off the
cursor and blinking effects when updating
internal RAM contents for better visual
performance; refer to Section TBD for
details
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1. Fundamental Command TableSet

Instruction Code

Command | RE | SD RIW#

DI/C# (WR#)

D7

D6

D5

D4

D3

D2

D1

DO

Description

Extended
Function Se

Fw

B/W

DH

Assign font width, black/white inverting g
cursor, and display/dot shift selection

FW ="1": 6-dot font width,
FW ="0": 5-dot font width (POR),

B/W = "1": black/white inverting of curso
enable,

B/W = "0": black/white inverting of curso
disable (POR)

DH ="1": display shift enable
DH ="0": dot scroll enable (POR)

Cursor or
Display o|0| O 0|0
Shift

S/C

R/L

Set cursor moving and display shift cont
bit, and the direction, without changing
DDRAM data.

S/C ="1": display shift,
S/C ="0": cursor shift,

R/L = "1": shift to right,
R/L ="0": shift to left

Shift Enable

DS2

DS1

DS[2:1]=11b (PORWhen DH=1b
Determine the line for display shift.

DS1 ="1/0": £'line display shift
enable/disable
DS2 ="1/0" 2% line display shift
enable/disable

Scroll
Enable 0

HS2

HS1

HS[2:1]=11b (PORWhen DH = 0b
Determine the line for horizontal smooth
scroll.

HS1 ="1/0": £'line dot scroll
enable/disable
HS2 ="1/0" 2¢line dot scroll
enable/disable
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1. Fundamental Command TableSet

Instruction Code

Command | RE | SD RIW#

DI/C# (WR#)

D7

D6

D5

D4

D3

D2

D1

DO

Description

Function Set

DL

RE
©)

BR1

BRO

Parallel bus width, DL
when DL= “ 1" (POR): 8-bit,
when DL = “0": 4-bit

Numbers of display line, N
when N = "1" (POR): 2-line,
when N ="0": 1-line

Extension register, RE ("0")

Brightness ratio, BR[1:0]

(% setting of different contrast level)
00: 100%,

01: 75%,

10: 50%,

11: 25%

DL

RE
@

BE

REV

Extension register, RE ("1")

CGRAM blink enable
BE = 1b: CGRAM blink enable
BE = Ob: CGRAM blink disable (POR)

Reverse bit
REV = "1": reverse display,
REV ="0": normal display (POR)

Set CGRAM
address

ACS

AC4

AC3

AC2

AC1

ACO

Set CGRAM address in address counter
(POR=00 0000)

Set
DDRAM 0|0 0 0 1
Address

AC6

AC5

AC4

AC3

AC2

AC1

ACO

Set DDRAM address in address counter
(POR=000 0000)

Set Scroll
Quantity

SQ5

SQ4

SQ3

SQ2

sQ1

SQO

Set the quantity of horizontal dot scroll.
(POR=00 0000)
\Valid up to SQ[5:0] = 110000b

Read Busy
Flag and
Address/
Part ID

BF

AC6

ID6

ACS5

ID5

AC4

ID4

AC3

ID3

AC2

ID2

AC1

ID1

ACO

IDO

Can be known whether during internal
operation or not by reading BF. The
contents of address counter or the part |
can also be read. When it is read the firg
time, the adress counter can be read. W
it is read the second time, the part ID ca
read.

BF ="1": busy state
BF ="0": ready state

U

Write data D7

D6

D5

D4

D3

D2

D1

DO

Write data into internal RAM
(DDRAM / CGRAM ).

Read data D7

D6

D5

D4

D3

D2

D1

DO

Read data from internal RAM
(DDRAM / CGRAM ).

*Notes

@ POR stands for Power On Reset Values.POR stand®ofeer On Reset Values.
@« and “X” stand for “Don’t care”.
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Table 8-2: Extended Command Table

2. Extended Command Set

Command |RE|SD

Instruction Code

Description

R/W#

D/C# (WR#)

Hex |D7|D6

D5

D4

D3

D2

D1

DO

0
1

0
0

71
A[7:0]

0
A7

1
As
Function
Selection A

1
As

1
Ay

0
Az

/A[7:0] = 00h, Disable internal p, regulator
at 5V I/O application mode

A[7:0] = 5Ch, Enable internal 34 regulator g
5V /0 application mode (POR)

o

72

Function
Selection B

RO1RO(Q

OP1]

OPOQ

OP[1:0]: Select the character no. of charac
generator

OP[1:0]
00b
01b
10b
11b

CGROM
240
248
250
256

CGRAM

(@]fe)[ee]

RO[1:0]: Select character ROM

ROM
A
B
C
Invalid

RO[1.0]
00b
01b
10b
11b

Note: It is recommended to turn off the disy
(cmd 08h) before setting no. of CGRAM ar
defining character ROM, while clear displa
(cmd 01h) is recommended to sent afterws

ter

ly

rds

78179

OLED
Characterizatio

SD

Extension register, SD

SD = Ob: OLED command set is disabled (POR
SD = 1b: OLED command set is enabled
Details refer tol able 8-3 Table 8-4andTable
8-5.

Notes
@ POR stands for Power On Reset Values.
@« and “X” stand for “Don’t care”.
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Table 8-3: OLED Command Table

3. OLED Command Set

Command |RE|[SD Instruction Code Description
D/C# (TA’,VF\{’;; Hex | D7 |D6| D5 | D4 | D3 | D2 | D1 | DO
11| 0 0 81 | 1|0]| O 0 0 0 0 1 |Double byte command to select 1 ou
11| O 0 |A[7:0]| A; |As| As | Ay | As | Ay | A1 | Ag [256 contrast steps. Contrast increas

Set Contrast

the value incr

Control

(POR = 7Fh)

eases.

Command Tablefor other OLED command: TBD

Note
@ POR stands for Power On Reset Values.
2w and “X” stand for “Don’t care”.

) Refer to Table 8-1 and Table 8-2 and for thaitkeof logic bits RE and SD.

Table 8-4: Graphic Command Table

(@)
E3; The locked OLED driver IC MCU interface prohib@é commands access except logic bit SD is sebto 1

3. Graphic Command Set

Command RE [SD

Instruction Code

D/C#| RIW#
(WR#) Hex | D7 | D6

D5

D4

D3

D2

D1

DO

Description

TBD

TBD

Command Tablefor graphic command: TBD

Note
@ POR stands for Power On Reset Values.
2w and “X” stand for “Don’t care”.

* Refer to Table 8-1 and Table 8-2 and for thaitkeof logic bits RE and SD.

@
ES; The locked OLED driver IC MCU interface prohib@& commands access except logic bit SD is sebto 1
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Table 8-5: Segment Icon Command Table

3. Segment Icon Command Set

Command |RE|[SD Instruction Code Description
DiC# (TA’,VF\{;; Hex | D7 |D6| D5 | D4 | D3 | D2 | D1 | DO
Set Master Ico 11| O 0 90 1 10| 0 1 0 0 0 0 |Enable / Disable icon control
Control 11/ 0 0 |A[7:0]| A7 |As| As | As | As | A, | AL | Ay [TBD
Set Individual 11| O 0 92 10| O 1 0 0 1 0 [Set Individual Icon Current
lcon Current 1)1/ O 0 |A[6:0]] O [Ag| As | Ay | Az | Ao | A1 | Ag [TBD
Set Individual| 1 [1]| O 0 93 1{0] O 1 0 0 1 1 |Set Individual Icon ON / OFF /
IconON/OFF 1 (1| O 0 |A[7:0]| A; [As| As | Ay | Az | Ay | AL | Ay Blinking Register
/ Blinking TBD
Register
Set allicon ON 11| O 0 94 111 0 1 0 1 0 0 | Set all Icon ON / OFF Registers
| OFF Registe A1) 0 0 |A[7:0]| A; |As| As | As | As | Ax | Ay | Ag [TBD
Set Icon 11| 0 0 95 11| 0 1 0 1 0 1 | Set Icon Blinking Cycle
Blinking Cycll 11| 0 0 |A[7:0]| A; |As| As | Ay | As | A, | A, | Ay TBD
11| 0 0 96 11| 0 1 0 1 1 0 | Set Icon PWM duty off period
Set IconPWM )
duty off period 1(1] 0 0 |A[7:0]| A; |As| As | Ay | As | A, | A, | Ay TBD
Note

@ POR stands for Power On Reset Values.

2

@« and “X” stand for “Don’t care”.
E3; The locked OLED driver IC MCU interface prohibéh commands access except logic bit SD is sebto 1

) Refer to Table 8-1 and Table 8-2 and for thaitkedf logic bits RE and SD.
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9 MAXIMUM RATINGS

Table 9-1: Maximum Ratings (Voltage Referenced to VSS)

Symbol Parameter Value Unit
VDDIO -0.3to +6 \

Voo Supply Voltage -0.3 to \bpio V

Vce 0to 16 V
Vsec SEG output voltage 0 tog¥ \Y
Vcom COM output voltage 0 to 0.9%\¢ \Y

Vin Input voltage Vs0.310 \pp+0.3 | V

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

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

This device contains circuitry to protect the irpagainst damage due to high static voltages otrigldields; however, it is advised
that normal precautions be taken to avoid appbeoatif any voltage higher than maximum rated volsagethis high impedance
circuit. Reliability of operation is enhanced ifused input is connected to an appropriate logimge level (e.g. either A or
Vppio). Unused outputs must be left open.

This device may be light sensitive. Caution shdaddaken to avoid exposure of this device to agiytlsource during normal
operation. This device is not radiation protected.
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10 DC CHARACTERISTICS

Condition (Unless otherwise specified):
Voltage referenced t@sg,
Voo = 2.4V to 3.6V, 4.4V to 5.5V

To=25C
Table 10-1: DC Characteristics
Symbol Parameter Test Condition Min Typ Max Unit
Vee Operating Voltage - 8 - 15 Vv
Low voltage power supply, L i
Vpio power supply for /O pins Low Voltage I/0O Application 2.4 3.6 \
5V I/O Application 4.4 - 5.5 \%
Vop Logic Supply Voltage Low Voltage I/O Application 2.4 - 3.6 \%
5V 1/O Application i i i Vv
(Vpp as output)
Vonu High Logic Output Level dut = 100uA, 3.3MHz 8'9 X - - \Y
DDIO
VoL Low Logic Output Level dut = 100UA, 3.3MHz - - \9'1 Xy
DDIO
A\ High Logic Input Level - Vi - - V
VDDIO
\vn Low Logic Input Level - - - \(/)'2 X V
DDIO
VDDIO = 33V, VCC = OFF
Istp voD Vpp Sleep mode Current |Vpp (external: LV I/O mode) = 3.3 - - 10 uA
Display OFF, No panel attached
Voo = 3.3V, - - 10 UA
VCC =0OFF _
Display OFF, EXt Vpp = 3.3V
No panel attached
Enable Internal - TBD TBD |uA
Vpp during
Istp vobio |Vooio Sleep mode Current Sleep mode (at
Vppio = 5V,
z 5V 1/0 mode)
Ve =OFF Disable Internal 10 A
Display OFF, V|sad e Interna - - u
No panel attached.2° 9Ung
Sleep mode
(Deep Sleep
mode)
Ve = 8~15V - - 10 UA
VDDIO = 33V, VDD (eXternal) = 33V,
Istp vee Vcc Sleep mode Current or
VDDIO = 5V, VDD (internal)
Display OFF, No panel attached
Vce Supply Current i TBD TBD UuA
lcc Voo = Vop = 3.3V, Vec =12, Contrast = FFh,
Irer =15UA, No loading, Display ON, All ON
- TBD TBD |uA
\Y, =Vpp = 3.3V
Voo Supply Current poio = ¥DD -
I Vee = 12, Contrast = FEh, (Low Voltage 1/0 Application)
DDIO — H
:DRiEsF TalSOuﬁ ,Al\:;)(;?\ladlng, Vooio = 5V (Internal \bp) - TBD TBD uA
play ON, (5V /O Application)
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Symbol Parameter |Teﬂ Condition Min Typ Max Unit
Vpp Supply Current ) TBD )
| Vppio = Vpp = 3.3V (Low Voltage I/O Application), UA
b Ve = 12, Contrast = FFh,
Irer = 15UA , No loading, Display ON, All ON
Segment Output Current, |Contrast=FFh 600 -
Vopio = Vop=3.3V (LV I/O) |Contrast=AFh - TBD -
or _
lsec Voo = 5V (5V 1/0), Contrast=7Fh TBD - uA
Vee= 12V, lker= 15UA, Contrast=3Fh TBD -
Display ON Contrast=0Fh TBD -
Dev = (lsec— Imip)/Imip
Segment output current  [lyip = (Iuax + luin)/2 i i o
Dev uniformity Ised0:99] = Segment current 3 3 %
at contrast setting = FFh
Adjacent pin output current , .. _ i
Adj. Dev |uniformity (contrast setting Adj Dev = (I[n]-I[n+1]) / -2 - 2 %
- (I[n]+I[n+1])
= FFh)
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11 AC CHARACTERISTICS
11.1 AC Characteristics

Conditions:
Voltage referenced to
Vopio = 2.4 to 3.6V (Low Voltage I/O Application) orp¥o = 4.4V to 5.5V (5V I/O Application)

Ta=25C
Table11-1: AC Characterigtics
Symbol Parameter Test Condition Min. Typ. Max. | Unit
Fosc® Oscillation Frequency of Vpp = 3.3V or Internal ¥p TBD TBD TBD | KHz

Display Timing Generator

Frame Frequency for 16 2-line Character Display Mode,

FFrRM Display ON, - Fosc*1/(D*K*16)® | - Hz
MUX Mode Internal Oscillator Enabled

tres Reset low pulse width (RES#) 2000 - - ns

Note

@ Foscstands for the frequency value of the internalltzor and the value is measured when OLED comnizid
A[7:4] is in default value.

@ D: Divide ratio
K: Phase 1 period + Phase 2 periodgt, Mhere K =170
Default Kis 8 + 4 + 170 = 182
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11.2 6800-SeriesMCU Paralle Interface Timing Characteristics

Table 11-2: 6800-Series M CU Parallel Timing Characteristics

(TA=25°C ,Vppio = 2.4-3.6 / 4.4-5.5W 55=0V)

Symbol Parameter Min Typ Max | Unit
teyele Clock Cycle Time (write cycle) 400 - - ns
tas Address Setup Time 13 - - ns
tan Address Hold Time 17 - - ns
tcs Chip Select Time 0 - - ns
tcn Chip Select Hold Time 0 - - ns
tosw Write Data Setup Time 35 - - ns
tonw Write Data Hold Time 18 - - ns
toHR Read Data Hold Time 13 - - ns
ton Output Disable Time - - 90 ns
tacc Access Time (RAM) 200 ns

Access Time (command) ) ) ns
PWcs. | Chip Select Low Pulse Width (read RAM) 250 2 - ns

Chip Select Low Pulse Width (read Command) 250 - - ns

Chip Select Low Pulse Width (write) 50 - - ns
PWcsy | Chip Select High Pulse Width (read) 155 - - ns

Chip Select High Pulse Width (write) 55 - - ns
tr Rise Time . - 15 ns
te Fall Time \ - 15 ns

Note

@ All timings are based on 20% to 80% ofb-Vss

Figure 11-1: 6800-series parallel interface characteristics (Form 1. CS# low pulse width > E high pulse width)

E R : / PW csy —i ’—‘F PW csi R /
tDSW tDHW
DO~D7(Write) >< Valid Data ><
| tacc - e R
DO~D7(Read) {  vaidpata ,

DIC D<
R4

A

SSD1360

| Rev0.11 | P45/54 | Feb 2013

Solomon Systech



Figure 11-2: 6800-series parallel interface characteristics (Form 2: CS# low pulse width < E high pulse width)

pict X X

< tas N tan
rRw# X ><
tes < > CH
CS# \‘ PW oy '/' PW csp >
|, T Loycle R
tDSW - tDHW -
DO~D7(Write) >< Valid Data 7><
tacc o {ouR o
DO~D7(Read) { Valid Data W
2
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11.3 8080-SeriesMCU Parallel Interface Timing Characteristics

Table 11-3 : 8080-Series M CU Paralld Interface Timing Characteristics

(Ta = 25°C, Vppio = 2.4-3.6 / 4.4-5.5V, Vss =0V)

Symbol Parameter Min Typ Max | Unit
teycle Clock Cycle Time (write cycle) 400 - - ns
tas Address Setup Time 13 - - ns
tan Address Hold Time 17 - - ns
tcs Chip Select Time 0 - - ns
tcsH Chip select hold time to read signal .0 - - ns
tese Chip select hold time 0 - - ns
tosw Write Data Setup Time 35 - - ns
tonw Write Data Hold Time 18 - - ns
toHr Read Data Hold Time 13 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time (RAM) ) ) 200 ns

Access Time (command) ns
PWcs. | Chip Select Low Pulse Width (read RAM)pyit & 250 - - ns

Chip Select Low Pulse Width (read Commandw k 250 - - ns

Chip Select Low Pulse Width (write) pviiw 50 - - ns
PWcsy | Chip Select High Pulse Width (read}yatir 155 - - ns

Chip Select High Pulse Width (write) pyfiw 55 - - ns
tr Rise Time - - 15 ns
te Fall Time 3 - 15 ns

Figure 11-3: 8080-series parallel interface characteristics

Write cycle
CS#
tcs tC F
P
D/C#
:tAS > ban
< tF IBP < tcycle =‘
WR# « towiw =Z: Cowhw &
7
< thsw > Lorw
D[7:0]
Read Cycle
CS# ¢ tosh ;k
t
cs
D/C#
tas ¢ Can
—V:QLF —i - t(:ycle >
RD# \ | towir - /{4 tpWHR 3
t o
D[7:0] % ‘W ////>
2
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11.4 Serial Interface Timing Characteristics

Table 11-4 : Serial Timing Characteristics

(Ta = 25°C, Vipio = 2.4-3.6 / 4.4-5.5V, Vss =0V)

Symbol Parameter Min Typ Max | Unit

te Serial clock cycle time 1 - 20 | us
t, & Serial clock rise/fall time - - 15 | ns
tw Serial clock width (high, low) 400 - - ns
tsu1 Chip select setup time 60 - - ns
thi Chip select hold time 20 - - ns
tsu2 Serial input data setup time 200 - - ns
tho Serial input data hold time 20 - - ns
b Serial output data delay time 200 - - ns
[T Serial output data hold time 10 - - ns

Note: All timings are based on 20% to 80% @b)-Vss

Figure 11-4 : Serial Timing Characteristics

CS#

SCLK

SID

Voh1
SOD v
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11.5 I%C Timing Characteristics

Table 11-5: 12C Timing Characteristics

(Ta = 25°C, Vopio = 2.4-3.6 / 4.4-5.5V, Vss =0V)

Symbol Parameter Min Typ | Max | Unit
teycle Clock Cycle Time 25 - - us
tusTart | Start condition Hold Time 0.6 - - us
tho Data Hold Time (for “SDAyt” pin) 5 - - ns
Data Hold Time (for “SDA\” pin) 460 - - ns
tsp Data Setup Time 100 - - ns
tsstarr | Start condition Setup Time (Only relevant for a eaed Start g - - us
condition)
tsstop Stop condition Setup Time 0.6 - - us
tr Rise Time for data and clock pin - - 300 | ns
te Fall Time for data and clock pin - - 300 | ns
tioLe Idle Time before a new transmission can start 1.3 - - us

Note: All timings are based on 20% to 80% @b¥-Vss

Figure 11-5: 12C Timing Characteristics

DA ) A e RO\ g
tuo te tioLE
tHsTART tso tssTArT tsstor
scc  w /N KX V¥ N\ Ff£ N\ /
teveLe
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12 APPLICATION EXAMPLE

The configuration for’C interface mode is shown in the following diagram:
(VDDIO:VDD:3-3V1 Vcc :12V, IREF:lSUA)

A

A 4

CHARACTER DISPLAY PANEL

20x2 [ 24x2
A A
g g N O g g § % —m 5 %
20 29 50 50 20 o9
—I R n n (SN®] .00 nun n un li
SSD1360.
VissVee1Vee Veown lrer D2 D1 DO RES# oMo Voo Vss Viss
||
AR +—i—t
c4
H i
Cl "—| I C3
N o I R
Vee SC SCL RE¢ Vooio  Vob GN

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

Pin internally connected tod¢ REGVDD, D[7:3], BSO, BS2, E, R/IW#, CS#, CL, OPRIRR1
Pin internally connected topy: BS1, CLS, N, SHLC, SHLS, ROM0, ROM1

TR[10:0] should be left open.

D/C#acts as SAO for slave address selecfibn

C1, C2: 4.7urV
C3, C4: 1.0urY place close to IC Mo / Voo and Vsspins on PCB
Rp : Pull up resistor

Voltage at ker = Ve — 3V. For Vec= 12V, |kge= 15UA:
R1 = (Voltage atdE,:- ng / lREF

= (12-3)V / 15uA

= 600KQ

Note

M The capacitor value is recommended value. Selgrbapate value against module application.

@ Die gold bump face down.

® Refer to Section 7.1.4 for details.

@t is recommended to tie¥s and Vssat one common ground point to minimize circulatgrgund noise.
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Solomon Systech reserves the right to make chamite®ut notice to any products herein. Solomon &glstmakes no warrant
representation or guarantee regarding the suitalafiits products for any particular purpose, ”oes Solomon Systech assume any
liability arising out of the application or use afly product or circuit, and specifically disclaiarsy, and all, liability, including withouf
limitation consequential or incidental damages.pitgl” parameters can and do vary in different mggilons. All operating parameters
including “Typical” must be validated for each cusier application by the customer’s technical exppe8blomon Systech does not cgn-
vey any license under its patent rights nor thets@f others. Solomon Systech products are naguied, intended, or authorized for use
as components in systems intended for surgicalamphto the body, or other applications intendedupport or sustain life, or for ar
other application in which the failure of the SolmmSystech product could create a situation whersgmal injury or death may occu
Should Buyer purchase or use Solomon Systech pt®flurcany such unintended or unauthorized applinaBuyer shall indemnify an
hold Solomon Systech and its offices, employeessidiaries, 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 sugh
unintended or unauthorized use, even if such cidieges that Solomon Systech was negligent regattie design or manufacture of the
part.

<

@The product(s) listed in this datasheet comply \Witrective 2002/95/EC of the European Parliameut @fithe council of 27 January 2004 on the
restriction of the use of certain hazardous sulss&in electrical and electronic equipment and & Republic of China Electronic Industry
Standard SJ/T 11363-2006 “Requirements for conagair limits for certain hazardous substancesentabnic information product$ (=’ fﬁ R F['#'

fl I?J%?Jfﬁ[‘f{%ﬁ pufsLEE )", Hazardous Substances test report is availgib® uequest.

http://www.solomon-systech.com
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