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1 GENERAL DESCRIPTION

SSD1362 is a single-chip CMOS OLED/PLED driver wattmtroller for organic/polymer light emitting
diode dot-matrix graphic display. It consists ob2egments and 64 commons. This IC is designed for

Common Cathode type OLED/PLED panel.

SSD1362 displays data directly from its interna626 64 x 4 bits Graphic Display Data RAM
(GDDRAM). Data/Commands are sent from general M8tdugh the hardware selectali€ Interface,
6800-/8080-series compatible Parallel InterfacBerial Peripheral Interface.

The 256 steps contrast control and oscillator wkitibedded in SSD1362 reduces the number of external
components. SSD1362 is suitable for portable amplins requiring a compact size and high output
brightness, such as set-top box, car audio, wearbttronics, etc.

2 FEATURES

* Resolution: 256 x 64 dot matrix panel .
* Power supply:
0 Vcc=10.0V —20.0V
(Panel driving power supply)
0 Vppo= 1.65V — &
(MCU interface logic level)
0 Vg =1.65V-3.5V
(Low voltage power supply)
0 Vpp=1.65V-2.6V
(Core \bp power supply)

0 When \ is lower than 2.6V, Yo
should be tied to ¥ and supplied
by external power source

0 When V¢ is higher than 2.6V, M
is internally regulated and a
stabilizing capacitor is needed

* Programmable Frame Rate and
Multiplexing Ratio
*  On-Chip Oscillator

3 ORDERING INFORMATION

For matrix display
0 Segment maximum source current: 600uA
0 Common maximum sink current: 128mA
0 256 step contrast brightness current
control, 16 step master current control
» 16 gray scale level supported by embedded
256 x 64 x 4 bit SRAM display buffer
e 8 bit programmable Gray Scale Look Up
Table
» Hardware selectable MCU Interfaces:
0 8-bit 6800/8080-series parallel interface
0 3 /4 wire Serial Peripheral Interface
0 1%C Interface (Up to 400kbit/s)
« Power on reset (POR)
* Internal ker Or external der
 Row Re-mapping and Column Re-mapping
« Wide range of operating temperatures:
-40°C to 85C

Table 3-1: Ordering Information

Ordering Part Number |SEG |COM Eg;:rl:]age Reference Remark
0 Min SEG pad pitch : 27um
0 Min COM pad pitch : 45um
SSD1362Z 25 64 COG Page 9|0 Min I/O pad pitch : 60um
o Die thickness: 250um
0 Bump height: nominal Qum
SSD1362 | Rev 1.0 | P 7/62 | Feb 2015 Solomon Systech



BLOCK DIAGRAM
Figure 4-1: SSD1362 Block Diagram

Vobio Ve
A A
Vooe+—»| VDD Regulator -
BGGND——p " SEG127
SEG126
RES#—T—»
cSH—— "
DIC# > - 2
E(RD#) > g E
RIW# (WR# > - g 5
BSO Q & P é
BSI—+— D & a 5
= ) a) | N S
BS2 N % f5i > 8 > U; > g
= g SEG1
D7 «+—» © | SFaGl
D6 «{—> »
DSet— | 1 0 | | 7T S------1
Ddet+—> = —_—T>
2el 5 COMO
BZ: > - com1
< > 5
Dle > £ |
DO++—> £
S8 COM62
7Y Y | .comes
Vee—» ' 3
Vss—» fmmmmmm e ]
Vissp—p g >sec128
¥ v o SEG129
VSL > i R S
v : g > é
1 o = a
5 B 8¢ s )
GPIOO > | &8 o .%E 2 02 E
GPIo1 4> | E g 61270 S o
) i Q n
o 1
O ! 0
: .
4 : SEG254
- | . SEG255
v v Vv
10
SEI: s g
g &
>

Solomon Systech Feb 2015| P8/62 | Rev10 |SSD1362



5 DIE PAD FLOOR PLAN

Figure 5-1 — SSD1362Z Die drawing

Pin1 —»l =
i = Die size 11.09 mm +/- 0.05mm x
I = 0.98 mm+/- 0.05mm
I = Die thickness 250 +/- 15um
l = Min 1/O pad pitch 60um
I = Min SEG pad pitch 27um
g = Min COM pad pitch 45um
= @ % Bump height Nominal 9 um
g% % Bump size
= % Pad# X[um] Y[um]
5 = 1.8, 141-148 100 15
g = 9,22 30 100
= = 10-21 15 100
2 = 23-140 30 67
= = 149-284, 357-492 12 125
= g 285-356 30 60
= g Aliggggent Position Size
5 g mark
= = + shape (-3750, -150) 75um x 75um
= U) g T shape (3750, -150) 75um x 75um
- - SSL Logo (-3568.5, -144.35) -
% E g (For details dimension please see Figure 5-2)
-0 - Y
= 1 =}
= = SSD13627 >
2 = Pad 1,2,3,...->148
= = Gold Bumps face up
% % Figure 5-2: SSD1362Z alignment mark dimension
% % ;15,25 , 25, 75
% =l % ".'.'.'.'.:]:l 2
| % s
! | ' L. &
ﬂ E o wseries
! = o5 25 25 25
l =
I % Center:  (-3750, -150) Center: (3750, -150)
I = Size: 75 X 75unm? Size: 75 X 75nm?
0 =
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Table 5-1 : SSD1362 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 V20 -5356 -452.5 81 CL 210 -426.5 161 SEG117 | 5017.5 399.5 241 SEG37 2857.5 399.5
2 V20 -5156 -452.5 82 VLL 270 -426.5 162 SEG116 | 4990.5 399.5 242 SEG36 2830.5 399.5
3 V20 -4956 -452.5 83 CLS 330 -426.5 163 SEG115 | 4963.5 399.5 243 SEG35 2803.5 399.5
4 V20 -4756 -452.5 84 VLH 390 -426.5 164 SEG114 | 4936.5 399.5 244 SEG34 2776.5 399.5
5 V20 -4556 -452.5 85 BSO 450 -426.5 165 SEG113 | 4909.5 399.5 245 SEG33 2749.5 399.5
6 V20 -4356 -452.5 86 VLL 510 -426.5 166 SEG112 | 4882.5 399.5 246 SEG32 2722.5 399.5
7 V20 -4156 -452.5 87 BS1 570 -426.5 167 SEG111| 4855.5 399.5 247 SEG31 2695.5 399.5
8 V20 -3956 -452.5 88 VLH 630 -426.5 168 SEG110 | 4828.5 399.5 248 SEG30 2668.5 399.5
9 NC -3750 -410 89 BS2 690 -426.5 169 SEG109 | 4801.5 399.5 249 SEG29 2641.5 399.5
10 TRO -3705 -410 90 VLL 750 -426.5 170 SEG108 | 4774.5 399.5 250 SEG28 2614.5 399.5
11 TR1 -3675 -410 91 BGGND 810 -426.5 171 SEG107 | 4747.5 399.5 251 SEG27 2587.5 399.5
12 TR2 -3645 -410 92 VSS 870 -426.5 172 SEG106 | 4720.5 399.5 252 SEG26 2560.5 399.5
13 TR3 -3615 -410 93 VSS 930 -426.5 173 SEG105 | 4693.5 399.5 253 SEG25 2533.5 399.5
14 TR4 -3585 -410 94 VSsS 990 -426.5 174 SEG104 | 4666.5 399.5 254 SEG24 2506.5 399.5
15 TR5 -3555 -410 95 VSS 1050 -426.5 175 SEG103 | 4639.5 399.5 255 SEG23 2479.5 399.5
16 VSS -3525 -410 96 VLSS 1110 -426.5 176 SEG102 | 4612.5 399.5 256 SEG22 2452.5 399.5
17 TR6 -3495 -410 97 VLSS 1170 -426.5 177 SEG101 | 4585.5 399.5 257 SEG21 2425.5 399.5
18 TR7 -3465 -410 98 VLSS 1230 -426.5 178 SEG100 | 4558.5 399.5 258 SEG20 2398.5 399.5
19 TR8 -3435 -410 99 VLSS 1290 -426.5 179 SEG99 | 4531.5 399.5 259 SEG19 2371.5 399.5
20 TR9 -3405 -410 100 VLSS 1350 -426.5 180 SEG98 | 4504.5 399.5 260 SEG18 2344.5 399.5
21 TR10 -3375 -410 101 VLSS 1410 -426.5 181 SEG97 | 4477.5 399.5 261 SEG17 2317.5 399.5
22 NC -3330 -410 102 VSL 1470 -426.5 182 SEG96 | 4450.5 399.5 262 SEG16 2290.5 399.5
23 VCC -3270 -426.5 103 VSL 1530 -426.5 183 SEG95 | 4423.5 399.5 263 SEG15 2263.5 399.5
24 VCC -3210 -426.5 104 VSL 1590 -426.5 184 SEG94 | 4396.5 399.5 264 SEG14 2236.5 399.5
25 VCC -3150 -426.5 105 VBREF 1650 -426.5 185 SEG93 | 4369.5 399.5 265 SEG13 2209.5 399.5
26 VCC -3090 -426.5 106 VSS 1710 -426.5 186 SEG92 | 4342.5 399.5 266 SEG12 2182.5 399.5
27 VCC -3030 -426.5 107 VSS 1770 -426.5 187 SEG91 | 4315.5 399.5 267 SEG11 2155.5 399.5
28 VCC -2970 -426.5 108 GPIO0 1830 -426.5 188 SEG90 | 4288.5 399.5 268 SEG10 2128.5 399.5
29 VCOMH -2910 -426.5 109 GPIO1 1890 -426.5 189 SEG89 | 4261.5 399.5 269 SEG9 2101.5 399.5
30 VCOMH -2850 -426.5 110 VDDIO 1950 -426.5 190 SEG88 | 4234.5 399.5 270 SEG8 2074.5 399.5
31 VCOMH -2790 -426.5 111 VDDIO 2010 -426.5 191 SEG87 | 4207.5 399.5 271 SEG7 2047.5 399.5
32 VCOMH -2730 -426.5 112 VCl 2070 -426.5 192 SEG86 | 4180.5 399.5 272 SEG6 2020.5 399.5
33 VCOMH -2670 -426.5 113 VCl 2130 -426.5 193 SEG85 | 4153.5 399.5 273 SEG5 1993.5 399.5
34 VCOMH -2610 -426.5 114 VDD 2190 -426.5 194 SEG84 | 4126.5 399.5 274 SEG4 1966.5 399.5
35 VP -2550 -426.5 115 VDD 2250 -426.5 195 SEG83 | 4099.5 399.5 275 SEG3 1939.5 399.5
36 VP -2490 -426.5 116 NC 2310 -426.5 196 SEG82 | 4072.5 399.5 276 SEG2 1912.5 399.5
37 VP -2430 -426.5 117 IREF 2370 -426.5 197 SEG81 | 4045.5 399.5 277 SEG1 1885.5 399.5
38 VP -2370 -426.5 118 VP 2430 -426.5 198 SEG80 | 4018.5 399.5 278 SEGO 1858.5 399.5
39 VP -2310 -426.5 119 VP 2490 -426.5 199 SEG79 | 39915 399.5 279 VCC 1831.5 399.5
40 NC -2250 -426.5 120 VP 2550 -426.5 200 SEG78 | 3964.5 399.5 280 VCC 1804.5 399.5
41 VSL -2190 -426.5 121 VP 2610 -426.5 201 SEG77 | 3937.5 399.5 281 VCC 1777.5 399.5
42 VSL -2130 -426.5 122 VP 2670 -426.5 202 SEG76 | 3910.5 399.5 282 VCC 1750.5 399.5
43 VSL -2070 -426.5 123 VP 2730 -426.5 203 SEG75 | 3883.5 399.5 283 VCC 1723.5 399.5
44 VLSS -2010 -426.5 124 VCOMH 2790 -426.5 204 SEG74 | 3856.5 399.5 284 VCC 1696.5 399.5
45 VLSS -1950 -426.5 125 VCOMH 2850 -426.5 205 SEG73 | 3829.5 399.5 285 VCOMH 1597.5 383.21
46 VLSS -1890 -426.5 126 VCOVH 2910 -426.5 206 SEG72 | 3802.5 399.5 286 VCOMH 1552.5 383.21
47 VLSS -1830 -426.5 127 VCOMH 2970 -426.5 207 SEG71 | 3775.5 399.5 287 VCOMH 1507.5 383.21
48 VLSS -1770 -426.5 128 VCOMH 3030 -426.5 208 SEG70 | 3748.5 399.5 288 VCOMH 1462.5 383.21
49 VLSS -1710 -426.5 129 VCOMH 3090 -426.5 209 SEG69 | 3721.5 399.5 289 COMO 1417.5 383.21
50 VSS -1650 -426.5 130 VCC 3150 -426.5 210 SEG68 | 3694.5 399.5 290 COM1 1372.5 383.21
51 VSS -1590 -426.5 131 VCC 3210 -426.5 211 SEG67 | 3667.5 399.5 291 COom2 13275 383.21
52 VSS -1530 -426.5 132 VCC 3270 -426.5 212 SEG66 | 3640.5 399.5 292 COM3 1282.5 383.21
53 VSS -1470 -426.5 133 VCC 3330 -426.5 213 SEG65 | 3613.5 399.5 293 COM4 1237.5 383.21
54 BGGND -1410 -426.5 134 VCC 3390 -426.5 214 SEG64 | 3586.5 399.5 294 COM5 1192.5 383.21
55 VDD -1350 -426.5 135 VCC 3450 -426.5 215 SEG63 | 3559.5 399.5 295 COM6 1147.5 383.21
56 VDD -1290 -426.5 136 VCC1 3510 -426.5 216 SEG62 | 3532.5 399.5 296 COoMm7 1102.5 383.21
57 VDD -1230 -426.5 137 NC 3570 -426.5 217 SEG61 | 3505.5 399.5 297 COM8 1057.5 383.21
58 VCl -1170 -426.5 138 TO 3630 -426.5 218 SEG60 | 3478.5 399.5 298 COM9 1012.5 383.21
59 VCl -1110 -426.5 139 Tl 3690 -426.5 219 SEG59 | 3451.5 399.5 299 COM10 967.5 383.21
60 VCl -1050 -426.5 140 NC 3750 -426.5 220 SEG58 | 3424.5 399.5 300 COM11 922.5 383.21
61 VDDIO -990 -426.5 141 V20 3956 -452.5 221 SEG57 | 3397.5 399.5 301 COM12 877.5 383.21
62 VDDIO -930 -426.5 142 V20 4156 -452.5 222 SEG56 | 3370.5 399.5 302 COM13 832.5 383.21
63 VDDIO -870 -426.5 143 V20 4356 -452.5 223 SEG55 | 3343.5 399.5 303 COM14 787.5 383.21
64 FR -810 -426.5 144 V20 4556 -452.5 224 SEG54 | 3316.5 399.5 304 COM15 742.5 383.21
65 VLL -750 -426.5 145 V20 4756 -452.5 225 SEG53 | 3289.5 399.5 305 COM16 697.5 383.21
66 CS# -690 -426.5 146 V20 4956 -452.5 226 SEG52 | 3262.5 399.5 306 COM17 652.5 383.21
67 RES# -630 -426.5 147 V20 5156 -452.5 227 SEG51 | 3235.5 399.5 307 COM18 607.5 383.21
68 DIC# -570 -426.5 148 V20 5356 -452.5 228 SEG50 | 3208.5 399.5 308 COM19 562.5 383.21
69 VLL -510 -426.5 149 NC 5341.5 399.5 229 SEG49 | 3181.5 399.5 309 COM20 517.5 383.21
70 RIW# (WR¥#) -450 -426.5 150 NC 5314.5 399.5 230 SEG48 | 3154.5 399.5 310 COM21 472.5 383.21
71 E (RD#) -390 -426.5 151 SEG127 | 5287.5 399.5 231 SEG47 | 3127.5 399.5 311 COM22 427.5 383.21
72 DO -330 -426.5 152 SEG126 | 5260.5 399.5 232 SEG46 | 3100.5 399.5 312 COM23 382.5 383.21
73 D1 -270 -426.5 153 SEG125| 5233.5 399.5 233 SEG45 | 3073.5 399.5 313 COM24 337.5 383.21
74 D2 -210 -426.5 154 SEG124 | 5206.5 399.5 234 SEG44 | 3046.5 399.5 314 COM25 292.5 383.21
75 D3 -150 -426.5 155 SEG123| 5179.5 399.5 235 SEG43 | 3019.5 399.5 315 COM26 247.5 383.21
76 VLL -90 -426.5 156 SEG122 | 5152.5 399.5 236 SEG42 | 2992.5 399.5 316 COM27 202.5 383.21
77 D4 -30 -426.5 157 SEG121| 51255 399.5 237 SEG41 | 2965.5 399.5 317 COM28 157.5 383.21
78 D5 30 -426.5 158 SEG120 | 5098.5 399.5 238 SEG40 | 2938.5 399.5 318 COM29 112.5 383.21
79 D6 90 -426.5 159 SEG119 | 5071.5 399.5 239 SEG39 | 2911.5 399.5 319 COM30 67.5 383.21
80 D7 150 -426.5 160 SEG118 | 5044.5 399.5 240 SEG38 | 2884.5 399.5 320 COM31 22.5 383.21
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Pin number | Pin name X Y Pin number | Pin name X Y Pin number | Pin name X Y
321 COM32 -22.5 383.21 401 SEG166 | -2884.5 399.5 481 SEG246 | -5044.5 399.5
322 COM33 -67.5 383.21 402 SEG167 | -2911.5 399.5 482 SEG247| -5071.5 399.5
323 COM34 -112.5 383.21 403 SEG168 | -2938.5 399.5 483 SEG248 | -5098.5 399.5
324 COM35 -157.5 383.21 404 SEG169 | -2965.5 399.5 484 SEG249 | -5125.5 399.5
325 COM36 -202.5 383.21 405 SEG170 | -2992.5 399.5 485 SEG250| -5152.5 399.5
326 COM37 -247.5 383.21 406 SEG171| -3019.5 399.5 486 SEG251| -5179.5 399.5
327 COM38 -292.5 383.21 407 SEG172 | -3046.5 399.5 487 SEG252 | -5206.5 399.5
328 COM39 -337.5 383.21 408 SEG173 | -3073.5 399.5 488 SEG253 | -5233.5 399.5
329 COM40 -382.5 383.21 409 SEG174 | -3100.5 399.5 489 SEG254 | -5260.5 399.5
330 COMAL -427.5 383.21 410 SEG175| -3127.5 399.5 490 SEG255| -5287.5 399.5
331 COM42 -472.5 383.21 411 SEG176 | -3154.5 399.5 491 NC -5314.5 399.5
332 COM43 -517.5 383.21 412 SEG177 | -3181.5 399.5 492 NC -5341.5 399.5
333 COmM44 -562.5 383.21 413 SEG178 | -3208.5 399.5
334 COM45 -607.5 383.21 414 SEG179 | -3235.5 399.5
335 COM46 -652.5 383.21 415 SEG180 | -3262.5 399.5
336 COMA4T -697.5 383.21 416 SEG181 | -3289.5 399.5
337 COM48 -742.5 383.21 417 SEG182 | -3316.5 399.5
338 COM49 -787.5 383.21 418 SEG183 | -3343.5 399.5
339 COM50 -832.5 383.21 419 SEG184 | -3370.5 399.5
340 COM51 -877.5 383.21 420 SEG185| -3397.5 399.5
341 COM52 -922.5 383.21 421 SEG186 | -3424.5 399.5
342 COM53 -967.5 383.21 422 SEG187 | -3451.5 399.5
343 COM54 | -1012.5 383.21 423 SEG188 | -3478.5 399.5
344 COMS5 | -1057.5 383.21 424 SEG189 | -3505.5 399.5
345 COM56 | -1102.5 383.21 425 SEG190 | -3532.5 399.5
346 COM57 | -1147.5 383.21 426 SEG191| -3559.5 399.5
347 COM58 | -1192.5 383.21 427 SEG192 | -3586.5 399.5
348 COM59 | -1237.5 383.21 428 SEG193| -3613.5 399.5
349 COMGB0 | -1282.5 383.21 429 SEG194 | -3640.5 399.5
350 COM61 | -1327.5 383.21 430 SEG195| -3667.5 399.5
351 COM62 | -1372.5 383.21 431 SEG196 | -3694.5 399.5
352 COMGB3 | -1417.5 383.21 432 SEG197 | -37215 399.5
353 VCOMH | -1462.5 383.21 433 SEG198 | -3748.5 399.5
354 VCOMH | -1507.5 383.21 434 SEG199 | -3775.5 399.5
355 VCOMH | -1552.5 383.21 435 SEG200 | -3802.5 399.5
356 VCOMH | -1597.5 383.21 436 SEG201 | -3829.5 399.5
357 VCC -1696.5 399.5 437 SEG202 | -3856.5 399.5
358 VCC -1723.5 399.5 438 SEG203 | -3883.5 399.5
359 VCC -1750.5 399.5 439 SEG204 | -3910.5 399.5
360 VCC -1777.5 399.5 440 SEG205 | -3937.5 399.5
361 VCC -1804.5 399.5 441 SEG206 | -3964.5 399.5
362 VCC -1831.5 399.5 442 SEG207 | -3991.5 399.5
363 SEG128 | -1858.5 399.5 443 SEG208 | -4018.5 399.5
364 SEG129 | -1885.5 399.5 444 SEG209 | -4045.5 399.5
365 SEG130| -1912.5 399.5 445 SEG210 | -4072.5 399.5
366 SEG131| -1939.5 399.5 446 SEG211 | -4099.5 399.5
367 SEG132 | -1966.5 399.5 447 SEG212 | -4126.5 399.5
368 SEG133| -1993.5 399.5 448 SEG213 | -4153.5 399.5
369 SEG134 | -2020.5 399.5 449 SEG214 | -4180.5 399.5
370 SEG135 | -2047.5 399.5 450 SEG215 | -4207.5 399.5
371 SEG136 | -2074.5 399.5 451 SEG216 | -4234.5 399.5
372 SEG137 | -21015 399.5 452 SEG217 | -4261.5 399.5
373 SEG138 | -2128.5 399.5 453 SEG218 | -4288.5 399.5
374 SEG139 | -2155.5 399.5 454 SEG219 | -4315.5 399.5
375 SEG140 | -2182.5 399.5 455 SEG220 | -4342.5 399.5
376 SEG141| -2209.5 399.5 456 SEG221 | -4369.5 399.5
377 SEG142 | -2236.5 399.5 457 SEG222 | -4396.5 399.5
378 SEG143 | -2263.5 399.5 458 SEG223 | -4423.5 399.5
379 SEG144 | -2290.5 399.5 459 SEG224 | -4450.5 399.5
380 SEG145 | -2317.5 399.5 460 SEG225 | -4477.5 399.5
381 SEG146 | -2344.5 399.5 461 SEG226 | -4504.5 399.5
382 SEG147 | -23715 399.5 462 SEG227 | -4531.5 399.5
383 SEG148 | -2398.5 399.5 463 SEG228 | -4558.5 399.5
384 SEG149 | -2425.5 399.5 464 SEG229 | -4585.5 399.5
385 SEG150 | -2452.5 399.5 465 SEG230 | -4612.5 399.5
386 SEG151 | -2479.5 399.5 466 SEG231| -4639.5 399.5
387 SEG152 | -2506.5 399.5 467 SEG232 | -4666.5 399.5
388 SEG153 | -2533.5 399.5 468 SEG233 | -4693.5 399.5
389 SEG154 | -2560.5 399.5 469 SEG234 | -4720.5 399.5
390 SEG155| -2587.5 399.5 470 SEG235 | -4747.5 399.5
391 SEG156 | -2614.5 399.5 471 SEG236 | -4774.5 399.5
392 SEG157 | -26415 399.5 472 SEG237 | -4801.5 399.5
393 SEG158 | -2668.5 399.5 473 SEG238 | -4828.5 399.5
394 SEG159 | -2695.5 399.5 474 SEG239 | -4855.5 399.5
395 SEG160 | -2722.5 399.5 475 SEG240 | -4882.5 399.5
396 SEG161| -2749.5 399.5 476 SEG241| -4909.5 399.5
397 SEG162 | -2776.5 399.5 477 SEG242 | -4936.5 399.5
398 SEG163 | -2803.5 399.5 478 SEG243 | -4963.5 399.5
399 SEG164 | -2830.5 399.5 479 SEG244 | -4990.5 399.5
400 SEG165| -2857.5 399.5 480 SEG245| -5017.5 399.5
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6 PIN DESCRIPTIONS

\[o]

Key:
| = Input NC = Not Connected
O =Output Pull LOW= connect to Ground
I/O = Bi-directional (input/output] Pull HIGH= connect to Wbio
P = Power pin
Table 6-1 : SSD1362 Pin Description
Pin Name Pin Type |Description
Vob P Power supply for core logic operation.
Vop can be supplied externally (within the range @&5¥.to 2.6V) or regulated internal
from V¢ when \g; is >2.6V.
A capacitor should be connected betweep &nd \ssunder all circumstances.
Vopio P Power supply for interface logic level. It siibmatch with the MCU interface voltage
level and must be connected to external source.
Ve P Low voltage power supply.
V¢ must always be equal to or higher thash nd \bpio.
Vce P Power supply for panel driving voltage. Thisliso the most positive power voltage
supply pin. It is supplied by external high voltagmirce.
Vcer P Clean power supply for high voltage circuitniist be connected tocy externally.
Vss P Ground pin. It must be connected to externaligd.
Viss P Analog system ground pin. It must be connetriezkternal ground.
BGGND P Reserved pin. It should be connected dort.
Vi P Logic high (same voltage level agp\b) for internal connection of input and I/O pins. N
need to connect to external power source.
Vi P Logic low (same voltage level agg/for internal connection of input and 1/O pins. No
need to connect to external ground.
V comH P COM signal deselected voltage level.
A capacitor should be connected between this pinvas
No external power supply is allowed to connectis pin.
Vp P This pin is the segment pre-charge voltage eafa pin.
A capacitor should be connected between this pin\ag
No external power supply is allowed to connectie pin.
IrRer I This pin is the segment output current referguioe
When externaldee is used, a resistor should be connected betwéspithand \ésto
maintain current of around 18.75uA. Please refesetdion 7.6 for the formula of resist
value.
When internal der is used, this pin should be kept NC.

DI

Solomon Systech

Feb 2015 | P 12/62 | Rev10 |SSD1362



Pin Name

Pin Type

Description

V2o

P

This is a reserved pin. It should be kept NC.

GPIOO

I/0

This is a reserved pin. It should be Ke@t

GPIO1

I/0

This is a reserved pin. It should be Ke@t

BS[2:0]

MCU bus interface selection pins. Sel@gpropriate logic setting as described in the
following table. BS2 and BS1, BSO are pin select.

Table 6-2 : Bus Interface selection

BS[2:0] Interface

000 4 line SPI

001 3 line SPI

110 8-bit 8080 parallel
100 8-bit 6800 parallel
010 FC

Note
M 0 is connected to 34
@ 1 is connected to dbio

VSL

This is a reserved pin. It should be connected.t@ ®xternally.

CL

External clock input pin.

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

When internal clock is disable (i.e. pull LOW in 8lpin), this pin is the external clock
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] va#l transferred to a command regist

In 12C mode, this pin acts as SAQ for slave addresstiate
When 3-wire serial interface is selected, thismpumst be connected tosyY
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Pin Name Pin Type |Description

R/W# I This pin is read / write control input pin contieg to the MCU interface.

(WR#)
When 6800 interface mode is selected, this pinlvélused 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 pintlélthe Write (WR#) input. Data write
operation is initiated when this pin is pulled LQMYd the chip is selected.
When serial ordC interface is selected, this pin must be conneiot&tss

E (RD#) I 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 pipigled 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 orZC interface is selected, this pin must be conneictdts

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 willthe serial clock input: SCLK; D1 w|
be the serial data input: SID.
When EC mode is selected, D2, D1 should be tied togethdrserve as S, SDAn in
application and DO is the serial clock input, SCL.

TO I/0 This is a reserved pin. It should be kept NC

T1 I/0 This is a reserved pin. It should be kept NC

FR (0] This pin outputs RAM write synchronization signaProper 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.

VBREF O This is a reserved pin. It should be ket N

SEGO ~ 0] These pins provide the OLED segment driving diggriehese pins ared¢ state when

SEG255 display is OFF.

COMO ~ @] These pins provide the Common switch signale¢cQLED panel. These pins are in h

COM®63 impedance state when display is OFF.

TRO~TR10 I/0 These pins are reserved. Nothing should be conneztibese pins, nor are they conneq
together.

NC - These pins are reserved. Nothing should be cormhéatiaese pins, nor are they conne
together.

gh
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7 FUNCTIONAL BLOCK DESCRIPTIONS
7.1 MCU Interface selection

SSD1362 has four kinds of interface type with MQC, 3-wire or 4-wire SPI, 8-bit 6800 parallel andhi8-
8080 parallel bus. Different MCU modes can bebgetardware selection on BS[2:0] pins; refel tle 6-2
for BS[2:0] setting. This chip MCU interface corsisf 8 data pins and 5 control pins. The pingasaient at
different interface mode is summarizedrable 7-1

Table 7-1 : MCU interface assignment under differehbus 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-hit 8080 D[7:0] RD#WR# |CS# |D/C# RES#
8-hit 6800 D[7:0] E | RIW#|CS# |DIC# RES#
3-wire SPI [Tie LOW SDIN [SCLK [Tie LOW | CS# |Tie LOW |RES#
4-wire SPI_|Tie LOW SDIN [SCLK [Tie LOW | CS# |DIC# RES#
12C Tie LOW |SDAcur |SDAN[SCL |Tie LOW SA0 RES#

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

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

Table 7-2 : Control pins of 6800 interface

Function E R/W# | CS# 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

1| 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 diggAM 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 in Figure 7-1.
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Figure 7-1 : Data read back procedure - insertion bdummy 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/commdRdTE latch signal while CS# is kept LOW.

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

= / L
O VA Wl e O

D[7:0]

D/C# >_<

high

RD#

low

Figure 7-3 : Example of Read procedure in 8080 pahzl! 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 diggRAM 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 figure 7-4

Figure 7-4 : Display data read back procedure - irertion 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 serial interface consists of serial clock SCkKtial data SDIN, D/C#, CS#. In SPI mode, DO asts
SCLK, D1 acts as SDIN. For the unused data ping fi2 to D7, E and R/W# can be connected to an
external ground.

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

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

Note
(1 H stands for HIGH in signall
@ L stands for LOW in 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 ioytiee 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 intefface mode

CSt

D/C#

.
b
sete X em X oo X X o )

SCLK(DO)

son\l(m)% 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 RISCLK, serial data SDIN and CS#.
In 3-wire SPI mode, DO acts as SCLK, D1 acts asNSBbr the unused data pins from D3 to D7, R/W#
(WR#), E(RD#) and D/C# can be connected to an eatground.

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

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

Function E(RD#) | R/IW#(WR#) | CS# | D/IC# DO
Write command| Tie LOW | Tie LOW L [ TielLOW| 1 | Note
Write data Tie LOW| Tie LOW L | TieLOW| 1t | WL stands for LOW in signal

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

= -

EELNK/>< DB1 >< DB2 >< X DBn >‘
) L

SCLK A A A A A

s i / AT
SDIN(Dl)—<D/C#>< D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >_
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7.1.5

MCU | °C 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 #@iiritiialization of device.

a)

b)

Slave address bit (SA0)

SSD1362 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,

brbsbsbabs b b Iy
011 11 0 SA0R/W#H#

“SAOQ” bit provides an extension bit for the slawddeess. Either “0111100” or “0111101", can be
selected as the slave address of SSD1362. D/C#cfsras SAO for slave address selection.
“R/W#" bit is used to determine the operation mofiéhe FC-bus interface. R/W#=1, it is in read
mode. R/W#=0, it is in write mode.

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 resistaaog 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 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.

I2C-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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7.15.1
The PC

I2C-bus Write data

-bus interface gives access to write data and @ndrinto the device. Please refer to Figure 7-7 for

the write mode ofC-bus in chronological order.

Figure 7-7 : 12C-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 TTT1 TTTTTT TTT1 TTTTTT
nlo1111 gg 3 Q% Control byt| 2 Data byt & Q% Control byte & Databyte |B|°
L1111 PRAS ey I I I O I O Y AL IR
— N A A ~ <
~ ~
Slave Address m > 0 word: 1 byte n > 0 bytes
MSB ....cooiiiienns LSB

o
[y
[y
=
=
o
ovS
#WH

SSD1362
Slave Address

0D
o/d
o
o
o
o
o

AOV

~>
Control byt

7.1.5.2 Write mode for 12C

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 SSD1362, the slave
address is either “b0111100” or “b0111101” by chagghe SAO to LOW or HIGH (D/C pin acts as
SAO0).
The write mode is established by setting the R/\/4bdogic “0”.
An acknowledgement signal will be generated ateeiving one byte of data, including the slave
address and the R/W# bit. Please refer to the Eig® for the graphical representation of the
acknowledge signal. The acknowledge bit is defmgthe SDA line is pulled down during the HIGH
period of the acknowledgement related clock pulse.
After the transmission of the slave address, eitieicontrol 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 bitis set as logic “0”, the transmissmfrthe 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 receivirgle 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 Condiion

tHSTART tssTor
«— —> «—
N gy I E—
SDA ! ; / \ ! ! SDA
— | i L.
scL : ! / \ : l SCL
S P
START condition STOP comditio
Figure 7-9 : Definition of the acknowledgement corition
DATA OUTPUT

S\ e

Non-acknowledge
DATA OUTPUT ! ~.

BY RECEIVER

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

START Clock pulse for acknowledgement
Condition

Please be noted that the transmission of the datad 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 theufég-10 for graphical representations. Except in start or
stop conditions, the data line can be switched ahign the SCL is LOW.

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

Figure 7-10 : Definition of the data transfer condtion

/

SDA ;

X \

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, the input D[7:0] is written t&raphic Display Data RAM (GDDRAM). If it is LOW,
the input D[7:0] is interpreted as a command whigh be decoded and be written to the corresponding
command register.

7.3 Oscillator Circuit and Display Time Generator

This module is an On-Chip low power RC oscillatwcuaitry (Figure 7-1). The operation clock (CLK) can be
generated either from internal oscillator or exé¢source CL pin. This selection is done by CL& HiCLS
pin is HIGH, internal oscillator is chosen and Gtosld be pulled to LOW. If CLS pin is LOW, external
clock from CL pin will be used for CLK for propeperation. The frequency of internal oscillatesécan be
programmed by command B3h.

Figure 7-11: Oscillator Circuit

Internal
Oscillator
Fosc

M| CLK Divider DCLK
U Yy

CL X Display
T Clock

CLS

The display clock (DCLK) for the Display Timing Genator is derived from CLK. The division factor “D”
can be programmed from 1 to 256 by command B3h.

DCLK = Fosc/ D

The frame frequency of display is determined byfttlewing formula:
F

0osc

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

Where
» D stands for clock divide ratio. It is set by conmda@3h A[3:0]. The divide ratio has the range frbro
256.
» Kis the number of display clocks per row. Theuesils derived by
K = Phase 1 period + Phase 2 period + X
=4+ 16 + 195 = 215 at power on reset
Default X = GS15 + 15=180 + 15 =195
* Number of multiplex ratio is set by command A8HeTreset value is 63 (i.e. 64MUX).
* Foscis the oscillator frequency. It can be changeddoymand B3h A[7:4]. The higher the register setting
results in higher frequency.

If the frame frequency is set too low, flickeringiynoccur. On the other hand, higher frame frequésags
to higher power consumption on the whole system.
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7.4 FR synchronization
FR synchronization signal can be used to preveming effect.

One frame
FR
A
100% e >
----- - .---""
Memory | ¢ i 7 e == T e
A ---- - T et
ccess| i AT e == e
Process| | 7 | . - R T St
_____ -
0% 3 Y

Time

Fast write MCU
Slow writemycu T TTTTTTT= =7
SSD1362 displaying memory updates to OLED SCreen  «vevrsrsrerararasarasasasasasans

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 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.
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7.5 Segment Drivers / Common Drivers

Segment drivers deliver 256 current sources tcedtie OLED panel. The driving current can be adpisip
to 600uA by altering the registers of the contsedting command (81h). Common drivers generategett
scanning pulses. The block diagrams and wavefofrtieessegment and common driver are shown as follow

Figure 7-12: Segment and Common Driver Block Diagna

VcomH :I Current
Drive

fll— Reset

Viss

Non-select

Row —||:

Selected

Row _":

Pixel

Segment Driver

Viss

. OLED
Common Driver

The commons are scanned sequentially, row by rbw.row is not selected, all the pixels on the ran in
reverse bias by driving those commons to voltagewas shown irFigure 7-13

In the scanned row, the pixels on the row will mméd ON or OFF by sending the corresponding dgieak
to the segment pins. If the pixel is turned OIRE, degment current is kept at 0. On the other hhed,
segment drives tagdc when the pixel is turned ON.
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Figure 7-13 : Segment and Common Driver Signal Waverm

One Frame Period

COMO A Non-selected Row

4 ) —
VCOMH EEEN EEERR
Viss
Selected Row
coM1
V comH [ e U
Viss -
5 Y
COM N This row is selected to
Voltage

tLRon :

e N\

Viss . : >
Segment : : e
Voltage | : :

i Waveform for ON';
A7/-% it Rl bt [ 5ty il i

Viss Waveform for OFR R

i : Time

There are four phases to driving an OLED a pixebhase 1, the pixel is reset by the segment drov®fss

in order to discharge the previous data chargedtior the parasitic capacitance along the segniectrede.
The period of phase 1 can begrammed by command B1h A[3:0dn OLED panel with larger capacitance
requires a longer period for discharging.
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In phase 2, first pre-charge is performed. Thelp#xdriven to attain the corresponding voltageslevr from
Viss. The amplitude of ¥can be programmed by the command BCh. The perioghate 2 can be
programmed by command B1h A[7:4]. If the capacitanalue of the pixel of OLED panel is larger, aden
period is required to charge up the capacitor ashiéhe desired voltage.

In phase 3, the OLED pixel is driven to the tardedeiving voltage through second pre-charge. Tluorsa
pre-charge can control the speed of the chargingess. The period of phase 3 can be programmed by
commandseh.

Last phase (phase 4) is current drive stage. Thertusource in the segment driver delivers cotstament

to the pixel. The driver IC employs PWM (Pulse Widdodulation) method to control the gray scale agre
pixel individually. The gray scale can be progragdnmto different Gamma settings by command B8h/BSh
The bigger gamma setting (the wider pulse widthdhé current drive stage results in brighter [mxaid vice
versa. This is shown in the following figure.

Figure 7-14 : Gray Scale Control by PWM in Segment

Segment
VoltageA

Ve o]

v

Viss

Wider pulse width
drives pixel brighter

OLED
Panel

After finishing phase 4, the driver IC will go batk phase 1 to display the next row image datas Tdur-
step cycle is run continuously to refresh imageldison OLED panel.

The length of phase 4 is defined by command B8B®@h. In the table, the gray scale is defined in
incremental way, with reference to the length @vpous table entry.
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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 internadiguiated.

* Vssis 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 *rer * scale factor

In which
the contrast (1~255) is set by Set Contrast comn{iin); and
the scale factor is 32.

When internalderis used, thegke pin should be kept NC.

Bit A[4] of command ADh is used to select exteroainternal kee:
Al4] =0 Select externalder [Reset]

A4 =1 Enable internalder during display ON

When externalger is used, the magnitude ofek is controlled by the value of resistor, which is
connected betweerg: pin and \4s as shown irFigure 7-15 It is recommended to setzk to 18.75
*2UA so as to achieveds = 600uA at maximum contrast 255.

Figure 7-15 : ker Current Setting by Resistor Value

SSD1362
Irer ~ 18.75u Irer (Voltage at
this pin = VCC
—2.4V)
R1
Vss

Since the voltage agdr pin is Vcc — 2.4V, the value of resistor R1 can be foundedsvia:
For lrerp = 18.75UA, \.c =18V:

R1= (Voltage atder — Vss) ! Irer
=~ (18 —2.4) / 18.75uA
= 832K2
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7.7 Graphic Display Data RAM (GDDRAM)

The GDDRAM is a bit mapped static RAM holding thie gmttern to be displayed. The size of the RAM is
256x64x4 bits. For mechanical flexibility, re-mapgion both Segment and Common outputs can be esglect
by software. The GDDRAM address mapsTisble 7-6t0 Table 7-10show some examples on using the
command “Set Re-map” AOh to re-map the GDDRAM.He following tables, the lower nibble and higher
nibble of DO, D1, D2 ... D8189, D8190, D8191 reprathe 256x64 data bytes in the GDDRAM.

Table 7-6 shows the GDDRAM map under the followtogdition:
«  Command “Set Re-map” AOh is set to:
Disable Column Address Reap (A[0]=0)

Disable Nibble Re-map (A[1]=0)
Enable Horizontal Address IncrementA[2]=0)
Disable COM Re-map (A[4]=0)

» Display Start Line=00h
» Data byte sequence: DO, D1, D2 ... D8191

Table 7-6 : GDDRAM address map 1

seco | SEG1 sec2 | secs seG252 | seG2s3 | sEG2s4 | sEG2ss SEG Outputs
00 01 7E 7F Column Address
COMO 00 | oo:op | poz4 | bpisop | piriag D12613:01 | D12617:41] D12713:01] D127I7:41 (HEX)
coMm1 01 | p128[3:01] p12si7:4)] p1zerz:01] p129r7:41 D25413:01 | D25417:41] D255[3:0]] D255[7:4]
———
| | —T— X
-
COM62 3 |D7936[3:0]|D793617:41|D7937(3:01| D7937[7:4] D8062/3:01|D8062[7:4] Jnaoeara:o1| Dsos3i7:41]
COM63 3r  |D806413:01] D80647:4]] D8065/3:01|D8065(7:41 D819013:01|D819017:41|D819113:01| D819117:41]

Row
OCOM Address
utputs (HEX)

Nibble re-map A[1]=0

Table 7-7 shows the GDDRAM map under the followdogdition:
+ Command “Set Re-map” AOh is set to:
Disable Column Address Reap  (A[0]=0)

Disable Nibble Re-map (A[1]=0)
Enable Vertical Address Incremen{A[2]=1)
Disable COM Re-map (A[4]=0)

» Display Start Line=00h
» Data byte sequence: DO, D1, D2 ... D8191

Table 7-7 : GDDRAM address map 2

seco | seci | sec2 | secs seG252 | seG253 | secosa | sec2ss SEG Outputs
00 01 7E 7F Column Address
COMO o0 | poz:0) | Do7:4) | peafso) | peaf7i4] D8064[3:0]| D8064[7:4]] D8128[3:01[ D8128[7:4] (HEX)
COML o1 | pis:0 | pi74) | pesz:0] | pes[7:4] D8065(3:01|D8065[7:41| D812913:01| D812917:41
| | / | /
COM62 3£ | p623:0] | pe2(7:41 | p126[3:0]| D126[7:4] D8126[3:0]|D8126[7:4]| D8190[3:0]|D8190[7:4]
COM63 3F | pe3[3:01 | pe3j7:4] | p127(3:0]] D127[7:4] ¥ [os12713.0(p8127[7:41|p819113:01|D810117:41

Row
OCOM Address
utputs (HEX)

(Display Startline=0)

Nibble re-map A[1]=0
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Table 7-8 shows the GDDRAM map under the followdogdition:
Command “Set Re-map” AOh is set to:

Enable Column Address Reap

Enable Nibble Re-map
Enable Horizontal Address IncrementA[2]=0)
Disable COM Re-map

Display Start Line=00h
Data byte sequence: DO, D1, D2 ... D8191

(A[0]=1)
(A[1]=1)

(A[4]=0)

Table 7-8 : GDDRAM address map 3

SEGO | SEG1 SEG2 | SEG3 SEG252 | SEG253 | SEG254 | SEG255 SEG Outputs
7F TE 01 00 Column Address
COMO 00 p127(7:4]| D127[3:0]| D126[7:41| D126[3:0] pi7:4 | pizo; | por4r | poziof (HEX)
CcoM1L o1 | D2ss[7:4] | D255[3:0] | D254[7:41 | D254[3:0] p129[7:4]| D129[3:01| D128[7:41| D128[3:0]
\
| | f
1 \
COM62 3 | D8063[7:4] | D8063[3:0] | D8062[7:4] | DBO2[3:0] D7937[7:4] | D7937(3:0] | D7936[7:4] | D7936[3:0]
COM63 3F | D8191[7:4] | D8191[3:0] | D8190[7:4] | DB190[3:0] D8065[7:4] | D8065(3:0] | D8064[7:4] | D8064[3:0]
Row
O(L:Jtotllts Address
P (HEX)

(Display Startline=0)

Nibble re-map A[1]=1

Table 7-9 shows the example in which the displaxt $ihe register is set to 78h with the followicgndition:
Command “Set Re-map” AOh is set to:

Disable Column Address Reap

Disable N

ibble Re-map

(A[0]=0)
(A[1]=0)

Enable Horizontal Address IncremenfA[2]=0)
Enable COM Re-map
Display Start Line=38h (corresponds to COM55)
Data byte sequence: DO, D1, D2 ... D8191

(A[4]=1)

Table 7-9 : GDDRAM address map 4

SEGO I SEG1 SEG2 I SEG3 SEG252 I SEG253 | SEG254 I SEG255 SEG Outputs
00 01 7E 7F Column Address
COMS5 00 Do@:0] | Dof7:4] | pio] | D174l D126(3:0] | D126[7:4]| D127[3:01| D127(7:4] (HEX)
COM54 o1 D1283:0]] D128[7:41] D129[3:0]| D129[7:4] D254[3:0] | D254[7:4] | D255[3:0] | D255[7:4]
————
| | [ T —
>
CoM57 3 | pr93s[3:01| D7936[7:4] | D7937(3:0] | D7937[7:4] D8062[3:0] | D8062[7:4] | D8063[3:0] | D8063[7:4]
COMS6 3F | Dso64[3:0]| D8064[7:4] | D806S[3:0] | D8O6S[7:4] D8190[3:0] | D8190[7:4] | D8191[3:0] | D8191[7:4]
coM Row
Output Address
utputs (HEX)

(Display Startline=38H) Nibble re-map A[1]=0
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Table 7-10 shows the GDDRAM map under the followtogdition:
+ Command “Set Re-map” AOh is set to:

Disable Column Address Raeap

Disable Nibble Re-map
Enable Horizontal Address IncrementA[2]=0)
Disable COM Re-map

» Display Start Line=00h

e Column Start Address=01h
e Column End Address=7Eh
* Row Start Address=01h

* Row End Address=3Eh

» Data byte sequence: DO, D1, D2 ... D7811

(A[0]=0)
(A[1]=0)

(A[4]=0)

Table 7-10 : GDDRAM address map 5

SEGO | SEG1

SEG2 | SEG3

SEG252 | SEG253 | SEG254 | SEG255 SEG Outputs

00

01

7E

7F Column Address

COMO

00

coM1

01

DO[3:0]

DO[7:4]

(HEX)

D125[3:0]

D125[7:4]

>

COM62

3E

D7686(3:0]

D7686[7:4]

COMe63

3F

D7811[3:0]

D7811[7:4]

COM
Outputs

(Display Startline=0)

Notes:

Row
Address
(HEX)

\_'_l

Nibble re-map A[1]=0

(1 please refer to Command Table for the detail®ttirg) command “Set Re-map”AOh.

(
(
(

2 The “Display Start Line” is set by the commandt'‘Sésplay Start Line” Alh.
%) The “Column Start/End Address” is set by the comd:Set Column Address” 15h.
4 The “Row Start/End Address” is set by the commBet Row Address” 75h.
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7.8 Gray Scale Decoder

The gray scale effect is generated by controllimg pulse width (PW) of current drive phase, excefd
there is no pre-charge (phase 2, 3) and curremt dphase 4). The driving period is controlled bg gray
scale settings (setting O ~ setting 255). The lafige setting, the brighter the pixel will be. TGeay Scale
Table stores the corresponding gray scale settinthe 16 gray scale levels (GS0~GS15) through the
software commands B8h or B9h.

As shown in Figure 7-16, GDDRAM data has 4 bitpresent the 16 gray scale levels from GSO to GS15.
Note that the frame frequency is affected by G%t6ng).

Figure 7-16 : Relation between GDDRAM content and @y Scale table entry (under command B9h Enable LingaGray Scale

Table)
. Default Gamma Setting
GDDRAM data (4 bits) Gray Scale Table (Command Boh)

0000 GSadY Setting O

0001 GS1 Setting 12

0010 GS2 Setting 24

0011 GS3 Setting 36

1101 GS13 Setting 156
1110 GS14 Setting 168
1111 GS15 Setting 180

Note:
@ GSO0 has no pre-charge (phase 2, 3) and curret grhase 4).
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7.9 Power ON and OFF sequence
The following figures illustrate the recommendedvpo ON and power OFF sequence of SSD1362 (assume
Ve and \bpio are at the same voltage level and interna) i used).

Power ON sequence:

1. Power ON \¢;, Vopio.

2. After Vi, Vooio becomes stable, set wait time at least 1gh$q(t internal \bp become stable. Then
set RES# pin LOW (logic low) for at least 100u$ (@ and then HIGH (logic high).

3. After set RES# pin LOW (logic low), wait for at lal00us ¢). Then Power ON Y.

4. After Vcc become stable, send command AFh for display ON&/EBM will be ON after 200ms
(taF).

5. After Vi, Vooio become stable, wait for at least 50ms to send cordma

Figure 7-17 : The Power ON sequence.

ON Vc|, Vobio. RES#  ON Vcee  Send AFh command for Display ON
| I I
| I : '
Vel VDDIO —vo e I | | |
| I | !
s | !
OFF g f—-—-— D - - XD -
| I I I |
| [T |
| I<—>: | !
RES# I ;
N —
| .,+. (NN | AW, SO N ° M
GND : ,<—t!—>| :
2 |
| | |
VCC — e — e — e — e — . — — I ............... T
| / '
OFF ) i ........ _l ...................................... -
| | ' |
[ | l tar |
I‘ »>| ON
SEGICOM | }
T :_ .............. _OFF

Power OFF sequence:
1. Send command AEh for display OFF.
2. Power OFF \¥c® @
3. Wait for torr. Power OFF ¥, (Typical torr=100m$Y)

Figure 7-18 : The Power OFF sequence

Send command AEh for display OFF OFF Vcc OFF Vc|i Vbpio

Vce ! ! |
I |
| \ '
OFF . _._._._._ oo, 1 |
[ [ '
I | torr R
Vi, Vobio : :‘ -

| | '\
[

(0] = =S L e 1-

Note:

MVce should be kept float (disable) when it is OFF.

@ Power pins (¥, Vooio, Vcc) can never be pulled to ground under any circuncsta
®) The register values are reset after t

) V¢ and \bpio should not be Power OFF beforedPower OFF.
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7.10 Vop Regulator

In SSD1362, the power supply pin for core logicragien, Voo, can be supplied by external source or
internally regulated through thes regulator.

The internal \bp regulator is enabled by setting bit A[0] to 1lcommand ABh “Function Selection”.
V¢ should be larger than 2.6V when using the inte¥faal regulator. It should be noticed that, no mattes V
is supplied by external source or internally retpdaVc) must always be set equivalent to or higher than V

Table 7-11 summarizes the input / output conneaifovic;, Vopio and \bp.

Table 7-11: 10 regulator pin description

Pin Name Vci<2.6V Application Vci>2.6V Application
Ve 1.65V - 2.6V 2.6V —-3.5V
Vobio 1.65V — & 1.65V — \g
NC with stabilizing capacitor
Voo 1.65V - Ve It is internally regulated
VDD Regu|at0r Disab'e’ VC|>2.6V, VDD Regulator Enable,
Command: ABh A[0]=0b. Command: ABh A[0]=1b.
Ve Vss Vop Ve Vss Vop
Pin ’ £ 1
connection
scheme - -
¥ N
Va GND Vop Ve GND

No RAM access through MCU interface when thereniexternal / internal yb.

7.11 Reset Circuit

When RES# input is LOW, the chip is initialized kwithe following status:
1. Display is OFF
2. 256 x 64 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 A4h command)

LN O A
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8 COMMAND TABLE

Table 8-1: Command Table
(R/W# (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
0
0

15
A[6:0]
B[6:0]

0

*

*

0
As
Be

0
As
Bs

B4

0
Az
B3

1
Az
B2

0
A
B1

1
Ao
Bo

Set Column
Address

Setup Column start and end address
A[6:0]: Start Address, range:00h~7Fh,
(RESET = 00h)

B[6:0]: End Address, range:00h~7Fh,
(RESET = 7Fh)

o

75
A[5:0]
B[5:0]

*

As

Ay

Az

Az

A

Ao

Set Row AddrSgtup Row start and end address

A[5:0]: Start Address, range:00h~3Fh,
(RESET = 00h)

B[5:0]: End Address, range:00h~3Fh,
(RESET = 3Fh)

81
A[7:0]

Set Contras
Control

Double byte command to select one of the
contrast steps. Contrast increases as the \
increases.

(RESET = 7Fh)

alue

AO
A[7:0]

A7

o

Az

A1

Ao

Set Re-map

Rep setting in Graphic Display Data R/
(GDDRAM)

IA[O] = Ob, Disable Column Address Re-m3
(RESET)
A[0] = 1b, Enable Column Address Re-ma

/A[1] = Ob, Disable Nibble Re-map (RESET]
A[1] = 1b, Enable Nibble Re-map

/A[2] = Ob, Enable Horizontal Address
Increment (RESET)
IA[2] = 1b, Enable Vertical Address Increm

IA[4] = Ob, Disable COM Re-map (RESET)
A[4] = 1b, Enable COM Re-map

/A[6] = Ob, Disable SEG Split Odd Even
IA[6] = 1b, Enable SEG Split Odd Even
(RESET)

IA[7] = Ob, Disable SEG left/right remap
(RESET)
A[7] = 1b, Enable SEG left/right remap

p

PNt

Al
A[5:0]

*

Set Display Sta
Line

IA[5:0]: Vertical shift by setting the starting
address of display RAM from 0 ~ ¢
(RESET = 00h)

3
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1. Fundamental Command Table

D/CH#, Hex D7 | D6 | D5

D4

D3

D2

Command

Description

0 A2 1] 0| 1
0 A[5:0] * | x| As

As

Az

Az

Set Display
Offset

i

A[5:0]: Set vertical offset by COM from 0
63 (RESET =00h)

e.g. Set A[5:0] to 010000b to move COM16
towards COMO direction for 16 row

0 A[5:0] x| Ag
0 B[6:0] * | Bg | Bs

Set Vertical
Scroll Area

IA[5:0]: Number of rows in top fixed are@he
No. of rows in top fixed area is
referenced to the top of the
GDDRAM (i.e. row 0).

(RESET = 00h)

B[6:0]: Number of rows in the scroll area.
This is the number of rows to be ug
for vertical scrolling. The scroll area
starts in the first row below the top
fixed area. (RESET = 40h)

Note

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

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

(®) Set Display Start Line (A[5:0] in Alh) <
B[6:0]

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

first row of the scroll area.

(5 For 64d MUX display
A[5:0] =0, B[5:0]=64 : whole area scrollg
A[5:0]= 0, B[5:0] < 64 : top area scrolls
A[5:0] + B[5:0] <64 : central area scroll$
A[5:0] + B[5:0] = 64 : bottom area scrolls

0 A4 ~ A7 1 0 1

Set Display
Mode

Adh = Normal display (RESET)

IAS5h = All ON (All pixels have gray scale of
15, GS15)

-+

A6h = All OFF (All pixels have gray scale ¢
0, GS0)

IA7h = Inverse Display (GS® GS15, GS1
> GS14, GS2> GS13, ...)

*
*

0 A[5:0] As

As

Az

Az

A1

Ao

Set MUX Rat

A[5:0]: Set MUX ratio from 4MUX ~
64MUX:

A[5:0] = 3 represents 4AMUX

IA[5:0] = 4 represents 5MUX

A[5:0] = 62 represents 63MUX
A[5:0] = 63 represents 64MUX (RESET)

It should be noted that A[5:0]=0~2 is not
allowed

o

AB
0 A[0] o| 0] o

[N
o
[N

o

[N

o

[N

Function
Selection A

IA[0]=0Db, Select external 36 (i.e. Disable
internal \bp regulator)

A[0]=1b, Enable internal ¥ regulator
(RESET)
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1. Fundamental Command Table

D/C# Hex D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command |Description
0 AD 1 0 1 0 1 1 0 1 External / |Select external or internaldr :
0 Al4] 1 0 0| A 1 1 1 0 | Internal ker |A[4] ='0" Select externalder (RESET)
Selection |A[4] = ‘1’ Enable internal er during displa
ON
0 AE / AF 1 0 1 0 1 1 1| &| SetDisplay |AEh = Display OFF (sleep mode) (RESET
ON/OFF  |AFh = Display ON in normal mode
0 Bl 1 0 1 1 0 0 0 1| Set Phase Lem30]: Phase 1 period of 2~30 DCLK’s
0 A[?ZO] A7 As As As A3 Az A1 Ao (|e 2, 4, 6, 8...30)
(RESET = 0010b)
A[7:4]: Phase 2 period of 2~30 DCLK’s
(iie.2,4,6,8...30)
(RESET = 1000b)
Note
(1) GS15 level pulse width must be set larger
than the period of phase 1 + phase 2
0 B3 1 0 1 1 0 0 1 1| Set Front Clog§3:0]: Define divide ratio (D) of display
0 A[7:0] Ar | As | As | As | As | Ax | AL | Ao Divider clock (DCLK)
/Oscillator (i,e. 1, 2, 4,8...256)
Frequency (RESET is 0001b, i.e. divide ratio =|2)
A[7:4]: Set the Oscillator Frequencyoedc
Oscillator Frequency increases with
the value of A[7:4] and vice versa.
(Range:0000b~1111b)
(RESET = 1010b)
0 B5 1 0 1 1 0 1 0 1 GPIO A[1:0] = 00b represen&d@ pin HiZ,
0 A[3:0] 0 0 0 0 A | A| A1 | Ao input disable (always read as low
A[1:0] = 01b represents GPIOO pin Hiz,
input enable
A[1:0] = 10b represents GPIOO0 pin output
Low (RESET)
A[1:0] = 11b represents GPIOO0 pin output
High
A[3:2] = 00b represents GPIO1 pin Hiz,
input disable (always read as low
A[3:2] = 01b represents GPIO1 pin Hiz,
input enable
A[3:2] = 10b represents GPIO1 pin output
Low (RESET)
A[3:2] = 11b represents GPIO1 pin output
High
0 B6 1 0 1 1 0 1 1 0| Set Second pAd3:0]: Second Pre-charge period of 1~15
0 A[3:0] * * * * As | A, | A1 | Ay | charge Period DCLK’s
e.g. A[3:0] =1111b, 15 DCLK
Clock
(RESET =0100b)
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1. Fundamental Command Table

D/C# Hex D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command |Description
0 B8 1 0 1 1 1 0 0 0| Set Gray Scdlde next 15 data bytes set the gray scale
0 Al1[7:0] Al; | Als | Als | Als | Als | Alo | Alg | Al Table width in unit of DCLK’s.
0 A2[7ZO] A27 A26 A25 A24 A23 A22 A21 AZo
IA1[7:0], value for GS1 level Pulse width
A2[7:0], value forGS2 level Pulse width
0 0 IA14[7:0], value for GS14 level Pulse width
AL4[7:0] | Al4|Alds| Alds|Aldy) Alds | Aldp ALy Ald IA15[7:0], value for GS15 level Pulse width
0 Al15[7:0] | AlS|Al56|Al5s|Al154| Al5s |Al5,|AL5:|Al50
Note
() The pulse width value of GS1, GS2, ....
GS15 should not be equal. i.e.
0<GS1<GS2 ... <GS15
(2 GS15 level pulse width must be set larg
than the period of phase 1 + phase 2
() GS15 level must be set larger than 140 (i
8Ch)
0 B9 1 0 1 1 1 0 0 1 Linear LUT| The default LinGmay Scale table is set ir
unit of DCLK’s as follow
GSO level pulse width = 0;
GS1 level pulse width = 12;
GS2 level pulse width =24;
GS3 level pulse width = 36;
GS14 level pulse width = 168;
GS15 level pulse width = 180
0 BC 1 0 1 1 1 1 0 0| Set Pre-char(et pre-charge voltage level.
: It
0 Al4:0] 01 0 0 A LA | Az AL Ao voliage A[4:0] Hex | Pre-charge voltage
code
00000 00h 0.10 X Vec
00100 04h| 0.15 x Wec (RESET)
11111 1Fh 0.51 X Vec
0 BD 1 0 1 1 1 1 0 0 Pre-chargelA[0]=0b, Without external ¥ capacitor
0 AJO] 0 0 0 0 0 0 0| A |voltage capacitq(RESET)
Selection
IA[0]=1b, With external ¥ capacitor
0 BE 1 0 1 1 1 1 1 0 Setcdwn  [Set COM deselect voltage level.
0 A[3:0] 0 0 0 0 A | A | AL | Ao A[3:0] | Hex V comH
code
0000 00h 0.72 X \c
0101 05h 0.82 x c (RESET)
0111 07h 0.86 x Vc
SSD1362 | Rev 1.0 | P 37/62 | Feb 2015 Solomon Systech




1. Fundamental Command Table

D/CH#,

Hex

D7

D6

D5

DO

Command

|Description

0
0

FD
Al2]

1
0

1
0

1
0

Az

Set Commarnj[2]: MCU protection status.

Lock

/A[2] = Ob, Unlock OLED driver IC MCU
interface from entering command (RESET
A[2] = 1b, Lock OLED driver IC MCU
interface from entering command

Note

(D) The locked OLED driver IC MCU
interface prohibits all commands and mem
access except the FDh command

ory

23
A[5:0]

Set Fade In / OUA[5:4] = 00b, Disable fade mode (RESET)

and Blinking

IA[5:4] = 01b, Enable fade in mode, Once
Fade In Mode is enabled, enter a new con
setting by 81h command and contrast will
increase gradually to the target contrast
setting. Output follows the latest contrast
setting when Fade mode is disabled.

Note:

(1) The new contrast setting must be larger
than the original contrast setting before Fa
In Mode is enabled.

IA[5:4] = 10b, Enable fade out mode, Once
Fade Out Mode is enabled, contrast decre
gradually to all pixels OFF. Output follows

A[5:4] = 11b Enable Blinking mode.
Once Blinking Mode is enabled, contrast

contrast increase gradually to normal displ
This process loop continuously until the
Blinking mode is disabled.

A[3:0], Set the time interval for each fade ¢
A[3:0] | Time interval / step
0000 8 frames
0001 16 frames
0010 24 frames

1110 120 frames
1111 128 frames

RAM content when Fade mode is disabled.

frast

ase

decrease gradually to all pixels OFF and then

ay.

tep

Note

(1) “* stands for “Don’t care”.
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8.1 Data Read / Write

To read data from the GDDRAM, select HIGH for bttle 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 piata
mode. No data read is provided in serial mode djoera

In normal data read mode the GDDRAM column addpeéster 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 REIVWR#) 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 wntele.
The GDDRAM column address pointer will be increaaatbmatically by one after each data write.

Table 8-2 : 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 Description

9.1.1 Set Column Address (15h)

This triple byte command specifies column startrasisland end address of the display data RAM. This
command also sets the column address pointer toncostart address. This pointer is used to defiee
current read/write column address in graphic disglta RAM. If horizontal address increment magle |
enabled by command AOh, after finishing read/woite column data, it is incremented automaticalltheo
next column address. Whenever the column addmestepfinishes accessing the end column addresss, i
reset back to start column address and the roweaslds incremented to the next row.

9.1.2 Set Row Address (75h)

This triple byte command specifies row start adsiraad end address of the display data RAM. This
command also sets the row address pointer to raw a&tidress. This pointer is used to define threent
read/write row address in graphic display data RAMvertical address increment mode is enabled by
command AOh, after finishing read/write one rowegl#tis incremented automatically to the next amdress.
Whenever the row address pointer finishes accesissngnd row address, it is reset back to startadavess.

The diagram below shows the way of column and roress pointer movement through the example:
column start address is set to 2 and column enceaslds set to 125, row start address is set twlX@v end
address is set to 62; horizontal address incremede is enabled by command AOh. In this casegthghic
display data RAM column accessible range is frotamoa 2 to column 125 and from row 1 to row 62 only.
In addition, the column address pointer is set tan? row address pointer is set to 1. After fimgh
read/write one pixel of data, the column addresmdseased automatically by 1 to access the nextIRA
location for next read/write operatiosolid line in Figure 9-3. Whenever the column address pointer finishes
accessing the end column 125, it is reset baclolioma 2 and row address is automatically incredsed
(solid line in Figure 9-3. While the end row 62 and end column 125 RAMat@n is accessed, the row
address is reset back to 1 and the column addresset back to 2iftted linein Figure 9-3.

Figure 9-1: Example of Column and Row Address Poietr Movement

0 1 A R 125 126 127 | Column address
o o ~ o < ™ gl lalals| v |SEG outputs
(O] (O] (O] Q (O] O] N N N N N N
Row O
Row 1 " Lors
ROWZ I¢-
' I
|
Row 61 |_<_
Row 62 “4. —>
Row 63 '\ : PR g
\ -~
\_,’
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9.1.3 Set Contrast Current (81h)

This double byte command is used to set Contratin§ef the display with a valid range from 01hRBh.
The segment output currestd increases linearly with the contrast step, whagults in brighter display.

9.1.4 Set Re-map (AOh)
This double byte command has multiple configuratiand each bit setting is described as follows:

Column Address Remapping (A[0])
This bit is made for increase the flexibility layaf segment signals in OLED module with segment
arranged from left to right (when A[0] is set fpdd from right to left (when A[0] is set to 1).

Nibble Remapping (A[1])

When A[1] is set to 1, the two nibbles of the datia for RAM access are re-mapped, such that
(D7, D6, D5, D4, D3, D2, D1, DO) acts like (D3, 021, DO, D7, D6, D5, D4).

If this feature works together with Column Addréds-map, it would produce an effect of flipping
the outputs from SEG0~255 to SEG255~SEGO.

Address increment mode (A[2])

When A[2] is set to 0, the driver is set as hortabaddress increment mode. After the display RAM

is read / written, the column address pointer iséased automatically by 1. If the column address
pointer reaches column end address, the columressigointer is reset to column start address and
row address pointer is increased by 1. The seguehmovement of the row and column address

point for horizontal address increment mode is showigure 9-2

Figure 9-2: Address Pointer Movement of HorizontalAddress Increment Mode

0 1 | ... 126 127 Column address |
Row O >
Row 1 —————p
Row 62 < >
Row 63 < # >

When A[2] is set to 1, the driver is set to vettigddress increment mode. After the display RAM is
read / written, the row address pointer is incrédamatomatically by 1. If the row address pointer
reaches the row end address, the row address p@imeset to row start address and column address
pointer is increased by 1. The sequence of moveofahte row and column address point for vertical
address increment mode is showrfFigure 9-3

Figure 9-3: Address Pointer Movement of Vertical Adiress Increment Mode

0 1 | .. 126 127 Column addresgs

Row 0 A Pt A W

Row 1 / /... / /

- ATH
ow oS

Row 63 / /
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«  COM Remapping (A[4])
This bit defines the scanning direction of the camrfor flexible layout of common signals in OLED
module either from up to down (when A[4] is seD)aor from bottom to up (when A[4] is set to 1).

» Splitting of Odd / Even SEG Signals (A[6])
This bit is made to match the SEG layout connedatioithe panel.
When A[6] is set to 0, no splitting odd / even loé tISEG signal is performed.
When A[6] is set to 1, splitting odd / even of BEG signal is performed.
* SEG Left/ Right Remapping (A[7])
This bit is made to enable left SEG and right SE@apping.

When A[7] is set to 1, the remapping of left SEGI aight SEG is enabled. Examples for the
different combination use of SEG remap are showveésy.

Table 9-1 : SEG Pins Hardware Configuration

Case no. Oddeven (1) / Sequential () SEG Remap Nibble Remap | Left/Right Swap| Remark
A[6] A[0] Al1] Al7]
1 0 0 0 0
2 0 0 0 1
3 0 1 1 0
4 0 1 1 1
5 1 0 0 0 Default
6 1 0 0 1
7 1 1 1 0
8 1 1 1 1

COI‘.lZBH
s
%COIZ?
¢ .
«— -
% coL1
£&———— col

o3s I8

fQ
® <
SSD1362Z

(1) Sequential SEG (2) Sequential SEG & left / right swap
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(3) Sequential SEG & SEG remap (with nibble rema

m m
o 2 o

SSD1362Z

SSD13627

pD)4) Sequential SEG & SEG remap (with nibble
remap) & left / right swap

(7) Odd / even SEG & SEG remap (with nibble remap)

lcoL2s5 S <
Tt < OL25!
< COLZ54| ¢ p|coL254 S
L —D <———coL253
e
»| COL3 -
p3 CoL2|« coL2
»| COLL > <& coL1f<
< COLO [« coLo
— ,—,= — 2
255(./.)128 636.0 0..12y 25%.).128 63(.5.0 0...(})2
%)
8 ¢ B & 2 B
SSD1362Z SSD1362Z
(5) Odd / even SEG (6) Odd / even SEG & left / right swap
»| COLO > <& OLO €T
< ST »| coL1 >
P COL2 > €—— cowz
< >
<———cous |7 _—>
<=3 _>
. S < . le
< X »|COL253 >
;’“OLZSA < 0L254 [¢
’"OL255 »|coloss S
—||t — —1 B —
255128 63,0 0..127 255,128 63, 0° 0. 139
m o m
8 8 o} z o}
SSD13622 SSD1362Z7

(8) Odd / even SEG & SEG remap (with nibbl
remap) & left / right swap

D

Note:
(1)

The above eight figures are all with bump padsdéhced up.
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9.1.5 Set Display Start Line (Alh)

This double byte command is to set Display Stamelriegister for determining the starting addresdisyflay
RAM to be displayed by selecting a value from B8 Figure 9-4 shows an example using this command
when MUX ratio= 64 and MUX ratio= 44 and DisplayaBtLine = 20. In there, “ROW” means the graphic
display data RAM row.

Figure 9-4: Example of Set Display Start Line with @ Remapping

MUX ratio (A8h) = 64 | MUX ratio (A8h) =64 | MUX rabi (A8h) =44 | MUX ratio (A8h) = 44
COM PirDisplay Start Line (AllDisplay Start Line (AlhDisplay Start Line (AllDisplay Start Line (Al
=0 =20 =0 =20
COMO |ROWO ROW20 ROWO ROW20
COM1 [(ROW1 ROW?21 ROW1 ROW?21
COM2 |ROW2 ROW22 ROW2 ROW22
COM3 |ROWS3 ROW23 ROW3 :
COM21 ROW21 ROWA41 ROW?21 ROWA41
COM22 ROW22 ROW42 ROW22 ROW42
COM23 ROW?23 ROW43 ROW23 ROW43
COM24 ROW?24 ROW44 ROW24 ROW43
COM25 ROW?25 ROW45 ROW25 ROW44
: : : : ROWA45
COM41 ROW41 ROW61 ROWA41 ROW61
COM42 ROW42 ROWG62 ROWA42 ROW62
COM43 ROW43 ROWG63 ROW43 ROWG63
COM44 ROW44 ROWO - -
COM45 ROW45 ROW1 - -
COM60 ROW60 ROW16 - -
COM61 ROW61 ROW17 - -
COM62 ROW62 ROW18 - -
COM63 ROW63 ROW19 - -
Display P - 4 J— - 4
Example e e g - —~l 2
- 4 SOLOMON = SOLOMON
~eatl SYSTECGH ~eatl SYSTECH
SOLOMON
SYSTECH T e
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9.1.6 Set Display Offset (A2h)

This double byte command specifies the mappingsplialy start line (it is assumed that COMO is thepldy
start line, display start line register equals t¢o0one of COMO~COM®63.

Figure 9-5 shows an example using this command WHégX ratio= 64 and MUX ratio= 44 and Display
Offset = 20. In there, “Row” means the graphic Bigmlata RAM row.

Figure 9-5: Example of Set Display Offset with no Bmapping

MUX ratio (A8h) = 64 | MUX ratio (A8h) = 64 | MUX rati (A8h) = 44 | MUX ratio (A8h) = 44

COM PinDisplay Offset (A2h)=0 | Display Offset (A2h)=2{Display Offset (A2h)=0 | Display Offset (A2h)=2p

COMO |ROWO ROW20 ROWO ROW20

COM1 |[ROW1 ROW?21 ROW1 ROW?21

COM2 |ROW2 ROW22 ROW2 ROW22

COM3 |ROWS3 ROW23 ROW3 ROW23

COM21 ROW?21 ROWA41 ROW21 ROWA41

COM22 ROW22 ROW42 ROW22 ROW42

COM23 ROW?23 ROW43 ROW23 ROW43

COM24 ROW?24 ROW44 ROW24 -

COM25 ROW?25 ROW45 ROW25 -

COM41 ROW41 ROW61 ROWA41 -

COM42 ROW42 ROWG62 ROWA42 -

COM43 ROW43 ROW63 ROWA43 -

COM44 ROW44 ROWO - ROWO

COM45 ROWA45 ROW1 - ROW1

COM60 ROW60 ROW16 - ROW16

COM61 ROWG61 ROW17 - ROW17

COM62 ROW62 ROW18 - ROW18

COM63 ROW63 ROW19 - ROW19

Display — ——y —— —~=p

Example s = s s
~—2 ||| soLomon ||| =¥ I
SOLOMON
SYSTECH B —
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9.1.7 Set Vertical Scroll area (A3h)

This triple byte command specifies the verticab@rea. The number of rows for top fixed aressgsaroll
area should be smaller than or equating to the Mati.

9.1.8 Set Display Mode (A4h ~ A7h)
These are single byte commands (A4h ~ A7h) andsed to set display status to Normal Display, Entir
Display ON, Entire Display OFF or Inverse Displegspectively.

* Normal Display (A4h)
Reset the “Entire Display ON, Entire Display OFHRrorerse Display” effects and turn the data to
ON at the corresponding gray leveigure 9-6shows an example of Normal Display.

Figure 9-6: Example of Normal Display

SOLOMON SOLOMON
SYSTEGH SYSTECH
Memory Display

e Set Entire Display ON (A5h)
Force the entire display to be at gray scale |8%15, regardless of the contents of the display dat
RAM, as shown offrigure 9-7

Figure 9-7: Example of Entire Display ON

-

= iy

i

SOLOMON
SYSTECH

Memory Display

e Set Entire Display OFF (A6h)
Force the entire display to be at gray scale I&&0, regardless of the contents of the display data

RAM, as shown offrigure 9-8
Figure 9-8 : Example of Entire Display OFF

-

i

i

SOLOMON
SYSTECH

Memory Display

* Inverse Display (A7h)
The gray scale level of display data are swappel that “GS0” <-> “GS15”, “GS1” <-> “GS14",
etc.Figure 9-9shows an example of inverse display.

Figure 9-9: Example of Inverse Display

= v

>

SOLOMON SOLOMON
SYSTECH SYSTECH

Memory Display
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9.1.9 Set Multiplex Ratio (A8h)

This double byte command sets multiplex ratio (Mk&o) from 4MUX to 64MUX. In RESET, multiplex
ratio is 64MUX. Please refer to Figure 9-4 and Féger5 for the example of setting different MU Xioat

9.1.10 Function Selection A (ABh)

This double byte command is used to enable or ighb \bp regulator.
Internal \bp regulator is enabled when the bit A[0] is set g While internal Wp regulator is disabled when
A[O] is set to Ob.

9.1.11 External or Internal | rer Selection (ADh)

This double byte command is used to select ext@miaternal ker.
External keris selected when the bit A[4] is set to Ob, witiernal ker is selected when A[4] is set to 1b.

9.1.12 Set Display ON/OFF (AEh / AFh)

These single byte commands are used to turn thedQiahel display ON or OFF.
When the display is OFF (command AEh), the segrparg are in s state and common pins are in high
impedance state.

Figure 9-10: Display ON Sequence (when initial star

Power supply settiry

A 4

Send command AFh to
turn the panel display OR

Display on and start to write RAM

Figure 9-11: Display OFF Sequence

Display orf?

A 4

Send command AEh to
turn the panel display O®H

Display off at Sleep mod&

\ 4
Set command ABh to 00h to di3a<ble

the internal \bp regulator®
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Note:
@ Please follow the power ON sequence as suggested

@ InternalVpp regulator is ON as default
© The RAM content is kept during display off at beteep mode and the case that interna) Kgulator is disabled.
(©)

4 It is recommended to disable interNalp regulator during Sleep mode for power save.

Figure 9-12: Display ON Sequence (During Sleep moded internal Vop regulator is disabled)

Display off at Sleep mode
and internal W regulator
is disabled

'

Set command ABh to 01h to enab
the internal 34 regulator

e

Send command AFh to
turn the panel display ON

\ 4

Display on and start to write RAM

Note:
@) The RAM content is kept during display off at sleepde and internal 3 regulator is disabled.

9.1.13 Set Phase Length (B1h)

This double byte command sets the length of phasel2 of segment waveform of the driver.
* Phase 1 (A[3:0]): Set the period from 2 to 30 ia timit of DCLKs. A larger capacitance of the
OLED pixel may require longer period to discharge previous data charge completely.

» Phase 2 (A[7:4]): Set the period from 2 to 30 ia timit of DCLKs. A longer period is needed to
charge up a larger capacitance of the OLED pix#iéaarget voltage »/

9.1.14 Set Front Clock Divider / Oscillator Frequency (B3l

This double byte command consists of two functions:

* Front Clock Divide Ratio (A[3:0])
Set the divide ratio to generate DCLK (Display Gofrom CLK. The divide ratio is from 1 to 256,
with reset value = 0001b.

* Oscillator Frequency (A[7:4])
Program the oscillator frequency Fosc which issinarce of CLK if CLS pin is pulled HIGH. The 4-
bit value results in 16 different frequency setsitging available. The default setting is 1010b.

9.1.15 Set GPIO (B5h)
This double byte command is used to set the stéit€®100 and GPIO1 pins. ReferTable 8-1for details.
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9.1.16 Set Second Pre-charge period (B6h)

This double byte command is used to set the phasedd pre-charge period. The period of phassde
programmed by command B6h and it is ranged fromI5tDCLK's.

9.1.17 Set Gray Scale Table (B8h)

This command is used to set each individual grajeskevel for the display. Except gray scale 1sv@50
that has no pre-charge and current drive, each grale level is programmed in the length of curdnte
stage pulse width with unit of DCLK. The longee tlength of the pulse width, the brighter the OLRiKel
when it's turned ON. Following the command B8h, tiser has to set the gray scale setting for GS2,.GS
GS14, GS15 one by one in sequence. Note that @&s#brhust be set larger than 140 (ie. 8Ch).

The setting of gray scale table entry can perfoamma correction on OLED panel display. Since the
perception of the brightness scale shall matchirttagye data value in display data RAM, appropriatey g
scale table setting like the example shown beldgufleé 9-13) can compensate this effect.

Figure 9-13 : Example of Gamma correction by Gamma.ook Up table setting

4 Brightness4 Brightnessf

Gamma
Setting | Gamma Look U

table setting - a
Panel
response Result in linear
response
Gray Scale Table Gamma Setting Gray Scale Table

9.1.18 Select Default Linear Gray Scale Table (B9h)

This single byte command reloads the preset litay Scale table as GSO0 = Gamma Setting 0, GS1 =
Gamma Setting 12, GS2 = Gamma Setting24., GS14mn@aSetting 168, GS15 = Gamma Setting 180.

9.1.19 Set Pre-charge Voltage (BCh)

This double byte command sets the first pre-chaoifage (phase 2) level of segment pins. The lef/gke-
charge voltage is programmed with reference to VIR&er to Table 8-1 for details.

9.1.20 Pre-charge Voltage Capacitor Selection (BDh)

This double byte command is used to select thelpaege voltage capacitor.
Ve should be connected with an external capacitomvthe bit A[0] is set to 1b, while there is no extd
capacitor for b when A[0] is set to Ob.

9.1.21 Set Vcomn Voltage (BEh)

This double byte command sets the high voltagel lef&eommon pins, Yomn. The level of \éowmn is
programmed with reference to VCC. Refer to Tablef8r details.
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9.1.22 Set Command Lock (FDh)

This double byte command is used to lock the OLEed IC from accepting any command except itself.
After entering FDh 16h (A[2]=1b), the OLED drive€ Iwill not respond to any newly-entered command
(except FDh 12h A[2]=0b) and there will be no meynaccess. This is call “Lock” state. That meares th
OLED driver IC ignore all the commands (except FI2h A[2]=0b) during the “Lock” state.

Entering FDh 12h (A[2]=0b) can unlock the OLED dnviC. That means the driver IC resume from the
“Lock” state. And the driver IC will then resporathe command and memory access.

9.1.23 Set Fade In / Out and Blinking (23h)
This command allows to set the fade mode and atljadime interval for each fade step. Below figusbow
the example of Fade Out mode and blinking mode.

Figure 9-14 : Example of Fade Out mode
i ]
ﬂl.mn'l- ‘

Figure 9-15 : Example of Blinking mode

' r EH ‘- ‘
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10 MAXIMUM RATINGS

Table 10-1 : Maximum Ratings
(Voltage Reference tosd)

Symbol Parameter Value Unit
Vop -0.5t02.75 V
v 5o y
Ve -0.3t05.5 V

VseG SEG output voltage 0 tocyY \%
Vcom COM output voltage 0to 0.9%\¢ \%
Vin Input voltage Vss-0.3 todhio+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 dgea the device may occur. Functional operatimukl be restricted to the limits in the
Electrical Characteristics tables or Pin Descriptio

*This device may be light sensitive. Caution shduddtaken to avoid exposure of this device to @yt source during normal operation. This device
is not radiation protected.

SSD1362 | Rev10 |P51/62| Feb2015

Solomon Systech



11 DC CHARACTERISTICS

Condition (Unless otherwise specified):
Voltage referenced t@ss,
Vopio = 1.65V to 3.5V

Ta=25C
Table 11-1 : DC Characteristics
Symbol Parameter Test Condition Min Typ Max  |Unit
Vee Operating Voltage - 10 - 20 V
Vi Low voltage power supply| - 1.65 - 3.5 V
Vopio Power supply for I/O pins | - 1.65 - \ei Vv
Vop Logic Supply Voltage - 1.65 - 2.6 V
Von High Logic Output Level | dur = 100uA, 3.3MHz \9';3'2 - - \%
VoL Low Logic Output Level dut = 100uA, 3.3MHz - - \9;”2 \%
. . 0.8 x
V High L | t Level - - - \%
IH igh Logic Input Leve Voo
Vi Low Logic Input Level - - - 0.2x \%
Vbbio
Ve = Vbpio = 2.8V, Vec = OFF
IsLp_voD Vpp Sleep mode Current |Vpp (external) = 2.5V, Display OFH, - - 10 UA
No panel attached
Ve = Vppio = 2.8V, Vee = OFF
Iste_vobio  |Vopio Sleep mode Current |Vpp (external) = 2.5V, Display OFF, - - 10 uA
No panel attached
Ve = Vopio = 2.8V, Vec =OFF
Vpp (external) = 2.5V, Display OFF, - - 10 UuA
No panel attached
Enable Internal
Vpp during - - 60 UA
lsipver VciSleep mode Current |\, = Vppio = Sleep mode
2.8V,
Vee =OFF Disable Internal
Display OFF, Vo during
No panel attacheals|eep mode ) _ 10 UA
(Deep Sleep
mode)
Vcc = 10"'20V,
Istp_vee Vcc Sleep mode Current  |Ve = Vopio = 2.8V, Internal Wp - - 10 uA
Display OFF, No panel attached
Ve = Vopio = 2.8V, Internal \p,
Ve =12V, Contrast = FFh, i
lcc Vcc Supply Current Irer =18.75UA, No loading, 1500 2000 | uA
Display ON, All ON
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Symbol Parameter Test Condition Min Typ Max  |Unit
Ve = Vopio = 2.8V, Internal Wp
Vopio Supply Current Vce =12V, Contrast = FFh, i
looio Irer = 18.75UA, No loading, 05 10 uA
Display ON, All ON
Ve = Vopio = 2.8V, Internal Wp
Vce = 12V, Contrast = FFh,
lci Vci Supply Current Irer = 18.75UA, No loading, - 250 350 UA
Display ON, All ON
Vei = Vopio = 2.8V,
Vop (external) = 2.5V,
Iop Vop Supply Current Vce =12V, Contrast = FFh, - 230 330 UuA
Irer = 18.75UA, No loading,
Display ON, All ON
Contrast=FFh - 600 -
Segment Output Current, —
Ve = Vopio = 2.8V, Contrast=AFh - 412.5 -
Isec Vee= 12V, Contrast=7Fh - 300 - [uA
Irer (external) = 18.75UA, [contrast=3Fh i 150 _
Display ON
Contrast=0Fh - 37.5 -
Contrast=FFh - 280 -
Segment Output Current, —
VCl — VDDlO = 2.8V, COﬂtraSt—AFh N 192.5 =
Isec Vee= 12V, Internal ker Contrast=7Fh - 140 - |uA
(command ADh 9Eh), Contrast=3Fh - 70 -
Display ON
Contrast=0Fh - 17.5 -
Dev = (lsec— Imip)/Imip
Segment output current  |Imip = (Iwax + Imin)/2 i i o
Dev uniformity Ised0:255] = 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 %
_ (In]+I[n+1])
= FFh)
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12 AC CHARACTERISTICS

12.1 AC Characteristics

Conditions:
Voltage referenced to¢
Vopio = 1.65V to 3.5V

Ta=25C
Table 12-1 : AC Characteristics
Symbol Parameter Test Condition Min. Typ. Max. | Unit
Fosc® Oscillation Frequency of V¢ = 2.8V, internal \p 1260 1400 1540| kHz

Display Timing Generator

256x64 Graphic Display Mode,
Display ON, Internal Oscillator - Fosc*1 /(D *K *64)® - Hz
Enabled

Frame Frequency for 64

FFRM | \iUX Mode

Note
@ Foscstands for the frequency value of the internalltzgor and the value is measured when command H3HAis
in default value.

@D: divide ratio
K: Phase 1 period + Phase 2 period + X
X: DCLKSs in current drive period.
Default K is 4 + 16 + 195 = 215
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12.2 6800-Series MCU Parallel Interface Timing Characteistics

Table 12-2 : 6800-Series MCU Parallel Interface Tiimg Characteristics

Vi - Vss= 1.65V to 3.5V (k = 25°C)

Symbol | Parameter Min Typ Max Unit
teycle Clock Cycle Time 320 - - ns
tas Address Setup Time 25 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 45 - - ns
toHR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 250 ns
PWes, Ch!p Select Low Pulse W!dth (regd) 160 i i ns
Chip Select Low Pulse Width (write) 60
PWess Ch?p Select H?gh Pulse W?dth (regd) 60 i i ns
Chip Select High Pulse Width (write) 60
tr Rise Time - - 15 ns
te Fall Time - - 15 ns

Figure 12-1 : 6800-series MCU parallel interface dracteristics

oo X
tAS TAH
Y 3
R/W#(WR#j ><
_‘ A
E(RD#) P \
—_—
tcycle PV\CSH
_ PWes Y Y
CS# t
S \ R / \
te . — . loHw
D[7:0] (WRITE) Valid Datz
Trce ' IDHR
D[7:0] (READ) Valid Data >< >—
toy
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12.3 8080-Series MCU Parallel Interface Timing Characteistics

Table 12-3 : 8080-Series MCU Parallel Interface Tiimg Characteristics

Vi - Vss= 1.65V to 3.5V (k = 25°C)

Symbol Parameter Min Typ Max Unit
teycle Clock Cycle Time 300 - - ns
tas Address Setup Time 30 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 40 - - ns
toHR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 180 ns
trwir Read Low Time 150 = - ns
tPwLw Write Low Time 60 - - ns
tPwHR Read High Time 60 - - ns
tPwHw Write High Time 60 - . ns
R Rise Time - - 15 ns
tF Fall Time - 4 15 ns
tcs Chip select setup time 0 - - ns
tesH Chip select hold time to read signal 0 - - ns
tcsk Chip select hold time 20 - - ns

CS#
fes
o

Figure 12-2 : 8080-series MCU parallel interface ciracteristics

Write cycle

tCSF

D/C#

X(
K
t tan

RIWH#(WR#) #

D[7:0]

a—AS »
<

Gww 7

A “t'-'
+x5"
AN *

|

‘ Tosw » forw

PN

cs# \ ’

D/C#

tPWLR
E(RD#) \N—
> le—p!
{ XU

(>

D[7:0]

Read cycle

tCSH

ha ¥

A

fes
< tAS »
>

cycle

tPWHR

v )y

tOH
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12.4 Serial Interface Timing Characteristics

Table 12-4 : Serial Interface Timing Characteristic (4-wire SPI)

Vi - Vss= 1.65V to 3.5V ( = 25°C)

Symbol Parameter Min Typ Max Unit
teycle Clock Cycle Time 100 - - ns
tas Address Setup Time 15 - - ns
taH Address Hold Time 40 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time 10 - - ns
tosw Write Data Setup Time 15 - - ns
torw Write Data Hold Time 30 - - ns
toke Clock Low Time 25 - - ns
tcikH Clock High Time 20 - - ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
Figure 12-3 : Serial interface characteristics (4-ive SPI)
DICH ‘><
7
| tAS tAH
CS# \L lcss Tcsh /
Toe .
L, ekl P teLkH
SCLK / \
(DO) te S tr
! {bsw {oHw
SDIN >< Valid Datc
(D1) X

Cs# __—\\\\

SCLK
(DO)

o~

SDIN(D1) —<D7 XDG XDS XD4 XDS XDZ XDl >< DO >_
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Table 12-5: Serial Interface Timing Characteristics(3-wire SPI)
Vi - Vss= 1.65V to 3.5V (| = 25°C)

Symbol Parameter Min Typ Max Unit
teycle Clock Cycle Time 100 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time 45 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 30 - - ns
teikL Clock Low Time 25 - - ns
teikH Clock High Time 35 - - ns
tr Rise Time - - 15 ns
te Fall Time - - 15 ns

Figure 12-4: Serial interface characteristics (3-we SPI)

cs# \‘ tess R tesh
< tevele »
t P teikn R
CLKL - <
SCLK h B
0 /| NI
te ‘ d tr
o — —> —
|‘ thsw % t
SDIN Valid Date
(D1)
cst N\ ya
SCLK

(D0) y i \ ) 3 f 3 £ c
(SDDll)N_—<D/C#>< D7>< D6>< D5>< D4>< D3>< D2>< D1>< Do>_
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12.5 12C Timing Characteristics

(Vci - Vss=1.65V to 3.5V, | = 25°C)

Symbol | Parameter Min Typ Max Unit
teycle Clock Cycle Time 2.5 - - us
thstarT | Start condition Hold Time 0.6 - - us
tho Data Hold Time (for “SDAur” pin) 0 . - ns

Data Hold Time (for “SDA\” pin) 300 - - ns
tso Data Setup Time 100 - - ns
tsSTART 2’;2: (c::grr:gilttilgrr:)Setup Time (Only relevant for agafed| 0.6 . . us
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 13 - - us

Figure 12-5: 12C interface Timing characteristics
oA\ /< ““““ [/ /2R
tHDﬁ tpj __________________________ tioLe
tHSTART - — [ tep tSSTART tssTor

SCL

tcycLe
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13 APPLICATION EXAMPLE

Figure 13-1 : SSD1362Z application example for 8-b6800-parallel interface mode (Internal regulatedvpp)

The configuration for 8-bit 6800-parallel interfac®de, externally ¥c is shown in the following diagram:
(Ve =Vopio=2.8V, Internal regulated 34, external \ec= 18V, lrer= 18.75uUA)

e
A A
— o .
08 -ug | S5 =2 |53 55
|
Www ww 00 0O QO W ww
[P )] n v (ON®)] O O " v [Pl )]
SSD1362Z
s
o [|)]
T < I —_ Y zZ
— = o S Hx E QO ~ O O
g 3 8. 8 5 &8 smése  saa s 7830
> > >> > > > OxXxaXw 800 ki >>>d
A A A A A A A A A A A A A A
R1 ||
=
| .C2
|IIIC3
1T
ca
Jras
1.C5
11
*OH o3 oo~ —
18V 2.8V 2.8V Y = GND
Vce Vi Vbbio x0o3x =y
L
Voltage at ker = Vec— 2.4V, For \éc= 18V, ker = 18.75UA: %
R1 = (Voltage atder - Vss) / IrRer 4

= (18 — 2.4)V / 18.75uA = 832k
C1=C2=C3: 1ub, C4 = C5: 4.7ud)

COG connection recommendations:

Pin connected to MCU interface: DO~D7, E, R/W#, B/CS#, RES#

Pin internally connected tol\: CLS, BS2

Pin internally connected toLV: CL, BS1, BSO

Pin internally connected tos¢ BGGND

Pin internally connected tol¥s: VSL

Pin floated: GPI00, GPIOY/ @), FR, TR[10:0]

Notes

@ The value is recommended value. Select approprate against module application.

@ Depends on module application, note thaimay connect with a capacitor tas/

® Viss of IC pad no. 44 to 49 are recommended to be atadeo the Vss of pad no. 96 to 101 to form a larger area of GND.
@V ssand \ksare not recommended to be connected on the ITgyuout connected together in the PCB level & common ground
point for better grounding and noise insulation.
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14 PACKAGE INFORMATION

14.1 SSD1362Z Die Tray Information

Figure 14-1: SSD1362Z Die Tray Drawing
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SECTION B-B

v
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Ows3

Symbol Spec (mm) {mil}
Wi TR0 10 (2950)
W2 GRODEDL0 (2677)
Wi 6800 (2689
[ 12405010 (4BE)
Thx S10H) 10 (2016)
Dy A0 (244)
TPy B3e0h0 10 (2504)
Fx 1280005 {5047
Py 265HI05 (104
X 1L15H0.05 (441

Y LOBE003 43
Z (.3530,05 (14)
N 125(pocket munber)

Remark

1. Depth of text: Max. 0.1mm

2. Tray material: ABS

3. Tray color code: Black

4. Surface resistance 10 10> Q/SQ
5. Tray Warpage: Max. +/- 0.1mm
6. Pocket bottom: Rough Surface
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Solomon Systech reserves the right to make chamgfésut notice to any products herein. Solomon &ylstmakes no warrantyy
representation or guarantee regarding the suitalafiits products for any particular purpose, does Solomon Systech assume any
liability arising out of the application or use arfiy product or circuit, and specifically disclaiarsy, and all, liability, including without
limitation consequential or incidental damages.pitgl” parameters can and do vary in different magions. All operating parameterg,
including “Typical” must be validated for each ausier application by the customer’s technical expe3blomon Systech does not cof-
vey any license under its patent rights nor thetsi@f others. Solomon Systech products are nagmied, intended, or authorized for ug
as components in systems intended for surgicalamphto the body, or other applications intendedupport or sustain life, or for an
other application in which the failure of the SolmmSystech product could create a situation whersgmal injury or death may occuf.
Should Buyer purchase or use Solomon Systech pt®flucany such unintended or unauthorized apjdincaBuyer shall indemnify and
hold Solomon Systech and its offices, employedssidiaries, affiliates, and distributors harmlegaiast all claims, costs, damages, a|
expenses, and reasonable attorney fees arisingfodirectly or indirectly, any claim of personaljury or death associated with sud
unintended or unauthorized use, even if such cHdieges that Solomon Systech was negligent regatti| design or manufacture of th
part.

0]

=)
(‘DSQ_

@The product(s) listed in this datasheet comply \Bittective 2011/65/EU of the European Parliamert afithe council of 8 June 2011 on the
restriction of the use of certain hazardous sulsstin electrical and electronic equipment and R&Republic of China Electronic Industry
Standard SJ/T 11363-2006 “Requirements for conagoir limits for certain hazardous substancesentednic information productsi{ (= &7 i

FEHAEYREEEK). Hazardous Substances test report is availgime uequest.

http://www.solomon-systech.com
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