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1 GERENAL INFORMATION

The SSD1331 is a single chip CMOS OLED/PLED driver with 288 segments and 64 commons output,
supporting up to 96RGB x 64 dot matrix display. This chip is designed for Common Cathode type
OLED/PLED panel.

The SSD1331 had embedded Graphic Display Data RAM (GDDRAM). It supports with 8, 9, 16 bits 8080 /
6800 parallel interface as well as serial peripheral interface. It has 256-step contrast and 65K color control.
To facilitate communication between lower operating voltages MCU, it has separate power for I/O interface
logic. SSD1331 is suitable for mobile phones, MP3, MP4 and other industrial devices.

2 FEATURES

= Resolution: 96RGB x 64 dot matrix panel
» 65k color depth support by embedded 96x64x16 bit GDDRAM display buffer
= Power supply:

o Vpp =2.4Vto 3.5V for IC logic

o Vec =8.0Vto18.0V  for Panel driving

o Vppo =16VtoVpp  for MCU interface
Segment maximum source current: 200uA
Common maximum sink current: 60mA
256 step contrast control for the each color component plus 16 step master current control
Pin selectable MCU interface
o 8/9/16 bits 6800-series parallel Interface
o 8/9/16 bits 8080-series Parallel Interface
o Serial Peripheral Interface
= Color swapping function (RGB <-> BGR)
= Graphic Accelerating Command (GAC) set with Continuous Horizontal, Vertical and Diagonal
Scrolling
= Programmable Frame Rate
» Wide range of operating temperature: -40 to 85 °C

3 ORDERING INFORMATION

Table 1 - Ordering Information

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

S5D1331Z2 96x3 64 COG Page 8,59 | -

e 35mm film, 5 sprocket hole
« 8 bit or SPI interface

SSD1331U1R1 96x3 | 64 COF Page 60 | | 0 o el nitah 0.06mm for SEG
0.09mm for COM
e 35mm film, 4 sprocket hole
SSD1331U3R1 96x3 | 64 COF Pagess |° Gbitol SFImierace

e  Qutput lead pitch: 0.06mm for SEG,
0.09mm for COM
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4 BLOCK DIAGRAM

Figure 1 - 5SD1331 Block Diagram
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5 SSD1331Z GOLD BUMP DIE PAD ASSIGNMENT

Figure 2 - 55D1331Z Die Drawing
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Die size 13.1mm x 1.58mm
Die height 457um
Min I/O pad pitch 76.2 um
Min SEG pad pitch 40.2 um
Min COM pad pitch 41.8 um

Bump height Nominal 15um
Bump size

Pad 1-163 50um x 72um

Pad164-195, 486-517 72um x 28um

Pad 196-485 28um x 72um
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Table 2 - SSD1331Z Die Pad Coordinates

Pad no. | Pad Name X-Axis Y-Axis Pad no. | Pad Name X-Axis Y-Axis Pad no. | Pad Name X-Axis ¥Y-Axis
1 NC 53104 TE5 81 ESZ2 -TE2 TE5 61 NC 6670 TS5
2 NC -6243 2 TE5 82 VS5 0.0 TS5 B2 NC 62432 TS5
3 NC BEB70 TL5 a3 ES3 762 TL5 B3 NC 63104 TL5
4 NG -6090 .8 TE5 34 VDDIO 524 TE5 B4 COM 31 64201 -647 9
5 NC -50M 6 TES a5 VDDIO 2286 TS5 B5 COM 30 6420.1 -506.1
6 NC -57912 TES5 86 IREF 304 .3 TS5 66 COM 29 64201 -564_3
7 VCC -5715.0 TE5 a7 VCC 3810 TE5 BT COM 28 5420.1 522 5
8 VGG -5638.8 TE5 a8 VCC 457 2 TE5 63 COM 27 64201 4807
7] VCC -55626 TE5 80 VCC 5334 TE5 B0 COM 26 64201 43890

10 VLSS -5486 4 TE5 ap FR 609.6 TE5 70 COM 25 6420.1 -397.1
T VLSS -5410 2 TE5 o1 CL 6853 TE5 71 COM24 64201 -3553
) VLSS -53340 TL5 oz VS5 7620 TE5 72 COMZ3 64201 3135
B VLSS -5257 8 TE5 o3 CLS 83872 TE5 73 COM 22 64201 2717
H VLSS 51816 TLE5 04 VDDIO oW 4 TE5 74 COM 21 64201 2299 |
5 VLSS -5105 .4 TE5 95 VDDIO 990 .6 TE5 75 COM 20 6420.1 -1B3.1
B VLSS -5029 2 TS5 06 VDDIO 1066.8 TE5 76 COM B 64201 -M63
7 VLSS -4953 .0 TS5 97 VDDIO M3 .0 TE5 w7 COM 18 6420.1 -104.5
B VLSS ABT6 8 TL5 08 CSE To2 TE5 e COM 7 64201 B27
B VLSS -4800 6 TE5 99 V55 7954 TE5 ETE] COM B 64201 -209
20 VLSS 4724 4 TES 100 RESE 13716 TE5 B0 COM 15 5420.1 20.9
21 VLSS -4648 2 TE5 101 VDDIO AT 8 TE5 B1 COM # 64201 627
22 VS5 457210 TE5 102 VDDIO 5240 TE5 B2 COM 8 64201 145
23 VS5 -4405 8 TLE5 | 13 DC w002 | TE5 B3 COM & 64201 H63
24 VS5 4410 6 TES 14 VS5 BTE4 TS5 B4 COM M 6420.1 1831
25 EGGND -4343 4 TL5 05 R 7526 TS5 B5 COM D 6420.1 2299
26 VDD -4267 2 TS5 106 E 8288 TS5 186 COMS 54201 2717
27 VDD 41810 TL5 07 VDDIO 19050 TE5 BT COM & 64201 3BS5
28 VDD 414 8 TE5 108 VDD DE12 TE5 Ba COM7 64201 3553
) VDDIO 40386 TLE5 100 VDD 2057 4 TL5 B0 COMB 64201 307 1
30 VDDIO -3962 4 TE5 1m0 VDD 21336 TS5 B0 COMS5 64201 4389
31 VDDIO -3886.2 TE5 ™ DO 22098 TE5 1 COM4 64201 AB0 7
32 VCC 38100 TS5 1 D1 22860 TE5 Bz COM3 64201 5225
33 VGG -37338 | TL5 3 D2 73622 | TL5 B3 COM 2 64201 564 3
34 VGG -3657 6 TE5 ™ D3 2438 4 TE5 B4 COM 1 64201 6061
35 VSSE -35814 TS5 15 D4 2546 TS5 85 COMO 5420.1 6479
36 VSSE -35052 TE5 1% D5 25008 TS5 86 VLSS 5008.5 6436
37 VSSE -34290 TS 17 D6 2667 .0 TE5 07 SAD 5828 1 6436
38 GDR -3352 8 TE5 8 D7 27432 TTL5 B3 SBO 5787.9 6436
39 GDR -32766 TE5 18 D& 25194 TE5 B9 SCO0 57477 6436
40 GDR -3200 4 TE5 70 D9 28056 TL5 200 SA 1 5707.5 6436
41 GDR 3042 TE5 21 DD 246718 TE5 201 SB1 5667.3 6436
42 GDR -3048 0 TL5 ©2 DT 30480 TL5 202 SC1 5627 .1 6436
43 GDR -29718 TE5 73 DT 31242 TE5 203 SAZ 5586.9 6436
44 GDR -2805 5 TE5 74 D13 32004 -TE5 204 SB2 55467 6436
45 VvDDB -281 4 TTE5 &5 D#H 32766 TS5 205 SC2 5506.5 6436
46 VDDB 27432 TE5 6 DE 33528 TE5 206 SA3Z 5466.3 6436
A7 VDDB 26670 | TE5 ©7 V35 34290 TE5 207 SB3 54261 6436
48 VDDB -2500.8 TES 8 TRN 35052 TS5 208 SC3 538590 6436
49 VDDB -25M 6 TE5 79 TR 35314 TE5 209 SA4 53457 6436
50 VDD -2438 4 TE5 130 TR9 3657 6 TE5 210 SB4 5305.5 6436
51 VDDIO | -23622 TE5 B1 TRB 37338 TL5 21 SC4 52653 6436
52 VDD -2286.0 TE5 B2 TRT 38100 TE5 217 SAS 52251 6436
53 VDD 2209 .8 TE5 B3 TR6 38862 TL5 21 SB5 51849 6436
54 FB -2TB36 TE5 -4 VS5 3962 4 TS5 24 SC5 5147 6436
55 VBREF -2057 4 7.5 TRS5 40386 | L5 25 CAG 51045 | 6436 |
56 VS5 -B312 TE5 -6 TR4 4TH B TE5 26 SBE 5064 3 6436
57 GFO -1805.0 TLE5 BT TR3 41510 L5 217 SCH 5024 1 6436
58 GP 1 -B26.8 TE5 B3 TR2 4267 2 TT5 28 SAT 495839 6436
59 VDDIO -T752 6 TE5 o TR1 4343 4 TE5 219 SB7 49437 6436
) VCIR -1676.4 TE5 M0 TRO 4419 6 TS5 220 SC7 4903 .5 6436
61 VCIR -1600.2 TE5 "1 VS5 4405 8 TE5 221 SAB 48633 6436
B2 VCIR -1524 0 TE5 M2 VCOMH 45720 TS 322 SBa& 48231 6436
B3 VCIR -M4T 8 TE5 H3 VCOMH 46482 TE5 223 SCa 4TB29 6436
B4 VCIR -13716 TE5 M4 VCOMH 4724 4 TTE5 324 SA9 ATAZT 6436
B5 VDD -195 4 TE5 M5 VDD 48006 TE5 225 SB9 47025 6436
66 VDD -TB2Z TE5 M6 VDD AB768 TE5 226 SC9 4662 3 6436
67 VDD -1430 TE5 M7 VDDIO | 49530 TL5 227 SAD 4622 1 6436
68 VDD -1066.8 L5 T VDDIO 50292 TS5 228 SBD 45819 6436
B9 AVDD -990 6 TS Mo VCC 51054 TES5 229 SC1 45417 6436
70 AVDD OH4 TL5 B0 VCC 5816 TL5 230 SAN 45015 6436
71 VDDIO 8382 TE5 51 VCC 52578 TE5 231 SBN 44613 6436
72 VDDIO 7620 TL5 B2 VCC 53340 TL5 232 SCH 44211 6436
73 VDDIO -685.8 TE5 53 VCC 54102 TE5 233 SA T 43809 6436
74 vDDIO -609.6 TE5 B4 VCC 5486 4 TTL5 234 SB T 43407 6436
75 VDDIO 5334 TE5 55 NC 5562 6 TE5 235 SCT 43005 6436
76 VDDIO 457 2 TE5 56 VLSS E638 8 TS 236 SAT 42603 6436
77 B S0 -3810 TLE5 57 VLSS 5760 TL5 237 SBE& 42201 6436
78 VS5 -304.8 TS5 53 NC 57912 TS5 238 SCB 417799 6436
79 BS1 -228 6 TL5 50 NC B0M .6 TE5 239 SAH 41397 6436
80 VDDIO -52.4 TE5 B0 NC 60008 TE5 240 SBE#H 40095 6436
SSD1331 ‘ Rev 1.0 ‘ P 9/68 | Jul 2006 Solomon Systech




Pad no. | Pad Name X-Axis Y-Axis Pad no. | Pad Name X-Axis Y-Axis Pad no. | Pad Name X-Axis Y-Axis
241 SCH 4059 3 BA3 6 321 SB41 8433 6436 401 SAEG8 -2493 3 6436
242 SATS A0 1 BA3 6 322 SC41 8031 B43 6 402 SBE&8 -2533 5 6436
243 SBES 30780 6436 323 SA42 7629 6436 403 SCE8 25737 6436
244 SCH 30387 BA3 6 324 SB42 7227 B43 6 404 SAB9 -2613.9 6436
245 SAB 3898 5 643 6 325 SC42 BA2 5 B43 6 405 SBE9 -2654 1 6436
246 SE® 38583 B436 326 SA43 B42 3 6436 406 SCE9 -2604 3 6436
247 SCH 3818 1 BA3 6 327 SB43 6021 B43 6 A07 SATO -2734 5 64386
248 SAT 37779 BA3 6 328 SC43 5619 B43 6 408 SB 70 27747 6436
249 SET 37377 6436 329 SA44 5217 6436 409 SCT0 T ) 6436
250 SCT 3697 5 8436 330 SB44 4815 6436 410 SAT1 -2855 1 6436
251 SAB 3657 3 6436 331 SC44 4413 6436 4H SB71 -2895 3 6436
252 SEB 36171 BA36 332 SA45 4011 6436 4T SC71 -29355 6436
253 SCB 35769 BA3 6 333 SB45 360.9 B43 6 413 SAT2 -20975.7 6436
254 SATD 35367 B436 334 SC45 320.7 B43 6 44 SB72 -30159 6436
255 SBD 3496 5 B43 6 335 SA46 2805 B43 6 415 SCT72 -3056.1 6436
256 SCH 3456 3 BA3 6 336 SB46 2403 B43 6 4% SAT3 -3096.3 6436
257 SAZ0 3446.1 BA3 6 337 SC48 200.1 B43 6 A7 SBT3 -31365 6436
258 SB20 33759 BA3 6 338 SAA7 509 B43 6 418 SCT73 36T 6436
259 SC20 33357 B43 6 339 SB47 107 B436 41 SAT4 32169 6436
260 SA21 32955 B43 6 340 SCA7 795 B43 6 420 SB74 -3257 1 6436
261 SB21 32553 BA3 6 341 SA48 -813 6436 421 SCT4 -3297 3 6436
262 SC21 3215 1 BA3 6 342 SB48 -£15 B436 422 SATS -33375 6436
263 SA22 31749 6436 343 SC48 -B17 6436 423 SB75 -3377.7 6436
264 SB22 3134 7 B43 6 344 SA49 -2019 6436 424 SCT5 -3417 9 6436
265 SC22 3094 5 B43 6 345 SB49 -242 1 B43 6 425 SATE -3458 1 6436
266 SAZ3 3054 3 6436 346 SC49 2823 6436 426 SB76 -3458 3 6436
287 SB23 304 1 BA3 6 347 SAS50 322 5 B436 427 SCT76 -35385 6436
268 SC23 20739 643 6 348 SBS50 -362.7 B436 428 SATT -3578.7 6436
269 SAZ4 20337 B436 349 SC50 4029 6436 429 SBT7 36169 6436
270 SB 24 28935 BA3 6 350 SAS1 -443 1 B4A3 6 430 SCT7 -3650.1 64386
271 SC24 28533 BA3 6 351 SB51 -483 3 BA3 6 431 SATS -3609 3 6436
272 SAZS 2813 1 6436 352 SC51 5235 6436 432 SBT78 37395 6436
273 SB25 27729 6436 353 SAS2 -563.7 B43 6 433 SCT8 -3779.7 6436
274 SC25 27327 6436 354 SB52 6039 6436 434 SATI -38109 6436
275 SAZE 26925 BA36 355 SC52 -644 1 6436 435 SB79 -3860.1 6436
2786 SB26 26523 BA3 6 356 SAS3 584 3 BA3 6 436 SCT79 -3900.3 6436
277 SC26 2612 1 B436 357 SB53 724 5 6436 437 SAB0 39405 6436
278 SA27 25719 64386 358 SC53 764 7 6436 438 SB &0 -3980.7 6436
279 SB27 25317 BA3 6 359 SAS54 -804 9 B436 430 SC80 -40209 6436
280 SC27 24915 B436 360 SB54 -845 1 B436 440 SAS1T 40611 6436
281 SAZ8 24513 BA3 6 361 SC54 -885 3 B43 6 441 SBEB81 41013 6436
282 SB28 2411 6436 362 SAS5 9255 6436 442 SC81 4115 6436
283 SC28 23709 BA3 6B 363 SB55 9657 6436 443 SAB2 A17 6436
284 SAZ9 23307 BA3 6 364 SC55 -0059 B43 6 444 SB &2 -42219 6436
285 SB29 2290 5 B43 6 365 SAS6 -1046_1 B436 445 SCE2 -4262 1 6436
288 SC29 22503 B436 366 SBS58 -10863 B4A3 6 446 SAS3 -4302.3 6436
287 SA30 22101 6436 367 SC56 -T26 5 B43 6 447 SBE3 43425 6436
288 SB 30 219699 B43 6 368 SAS7 -166.7 B43 6 448 SCE3 43827 6436
289 SC30 2197 BA3 6 369 SB57 -206.9 B43 6 449 SA B4 -4422 9 6436
280 SA3T 20895 BA36 370 SC57 -PAT 1 6436 450 SB&4 44631 6436
261 SB31 20493 BA3 6 371 SASS -£873 B43 6 451 SCad -A503.3 6436
202 SC31 2009 1 BA3 6 372 SBS58 -1327 5 B43 6 452 SABS5 -4543 5 6436
203 SA32 10650 BA36 373 SC58 13677 6436 453 SBa5 A5837 6436
204 SB32 0287 6436 374 SAS59 -407 9 B43 6 454 SCa5 -4623 9 6436
245 SC32 1888 5 6436 375 SBS59 - 48 1 6436 455 SA 86 -4664 1 6436
206 SA33 8483 6436 376 SC59 -¥MB883 6436 456 SB 86 47043 6436
297 SB33 1081 6436 377 SABO -15285 B43 6 AST SCa6 -A744 5 6436
208 SC33 7670 BA3 6 378 SB&O -1568.7 B4A36 458 SABY A784 7 6436
209 SA34 7277 6436 379 SCBO - %6089 6436 459 SB&7 48249 6436
300 SB 34 BT 5 6436 380 SAG1 - 1540 1 B43 6 460 SCE7 -4865.1 6436
301 SCa34 B47 3 BA36 381 SB61 -89 3 6436 461 SABS 4905 3 6436
302 SA35 B07 1 643 6 382 SCE1 17295 6436 462 SB&s 4945 5 6436
303 SB35 566.9 B436 383 SAB2 -769.7 B43 6 463 SCas8 4985 7 6436
304 SC35 5267 6436 384 SB&2 -1809.9 B43 6 464 SAB9 -5025.9 6436
305 SA36 1865 6436 385 SCH2 -1850.1 B436 465 SB &g -5066.1 6436
308 SB 38 463 BA3 6 386 SAB3 -4890.3 B43 6 A66 SCE9 -5106.3 6436
307 SC36 H06.1 BA3 6 387 SBE3 - 1305 B43 6 A6T SA G0 -5HB5 6436
308 SA3T 13659 B43 6 388 SCH3 -0707 B436 468 SB 90 -51B6.7 6436
309 SBa7 13257 B43 6 389 SAB4 -2010.9 B436 A69 SCo0 -5226 9 64386
310 SC37 855 BA36 380 SB&4 20511 6436 470 SAD1 5267 1 6436
311 SA38 453 BA3 6 391 SCa4 -20813 B43 6 A71 SBE 91 -5307.3 6436
3 SB38 051 BA3 6 392 SABS 21315 B43 6 AT2 SCO1 -5347 5 6436
3t SC38 164 9 BA36 393 SBEB5 2717 6436 473 SAD2 53877 6436
34 SA39 104 7 B43 6 394 SCB5 2219 B43 6 AT4 SB o2 -5427 9 6436
356 SB39 1084 5 BA3 6 395 SABS -2252 1 B43 6 A75 SCO2 -5468.1 6436
36 SC39 044 3 BA36 396 SBEE 2202 3 6436 476 SAO3 -5508 3 6436
3T SA40 0041 643 6 397 SCE6 -2332 5 B43 6 ATT SB o3 -5548 5 6436
38 SB40 9639 BA3 6 398 SABY 23727 B43 6 478 SCY93 -5588.7 6436
30 SC40 9237 BA36 399 SBE7 24129 6436 479 SAO4 -56289 6436
320 SA41 8835 BA3 6 400 SCHY -2453 1 6436 480 SB o4 -5660.1 6436
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Pad no. | Pad Name X-Axis Y-Axis
481 =094 57093 6436
482 SA85 -5749 5 6436
483 =sBAaSs -5789.7 643 6
484 SC95 -58299 6436
4856 VLSS -5810 .3 6436
486 COM32 -64201 6479
487 COM33 -6420 1 6061
488 COM34 -6420.1 b64 .3
489 COM35 -64201 h225
490 COM 36 -6420.1 480.7
491 COM37 -6420.1 4389
492 COM38 -6420.1 397 1
493 COM39 -6420.1 3553
494 COMA0 -6420 1 41356
495 COM 41 -6420.1 2717
496 COMA42 64201 2299
497 COMA43 -6420.1 BEA1
498 COMA44 -6420.1 HE3
499 COMAb -6420.1 145
500 COM4BG -6420.1 62.7
201 COMAaY -6420 1 209
502 COMA4B -6420 1 -208
503 COM49 -6420.1 -62.7
504 COMS0 -6420.1 -104 5
5056 COM 51 -6420.1 -HE.3
H06 COMA2 64201 -188 1
H07 COMS3 -6420.1 2299
508 COM B4 -64201 2717
509 COMbBE -6420 1 -31356
a1 COM 56 -65420.1 -355.3

5N COMST -6420.1 -397 1
51 COMSSE -6420.1 -1389
513 COM59 -64:20.1 -480.7
Gy COMBO -6420.1 5225
5y 4] COMB1 -6420 1 -H64 3
iy & COMB2 -64201 -606.1
a17 COMB3 -6420 1 -647 9

Figure 3 - S5D1331Z Alignment mark dimensions

+ shape

Unit in um
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6 PIN DESCRIPTION

Pin Name Pin Type |Description

Voo Power |Power supply pin for core Vg

AVop Power |Analog power supply. It must be connected to Vpp during operation.

Vboio Power |Power supply for interface logic level. It should be match with the MCU interface
voltage level.

Vooio must always be equal or lower than Vpp.

Vee Power |Power supply for panel driving voltage. This is also the most positive power
voltage supply pin.

Vag Power |Ground pin
Viss Power |Analog system ground pin.
VecomH O COM signal deselected voltage level.

A capacitor should be connected between this pin and Vss.

BGGND Power |Connectto Ground
Voos Power |Reserved pin. It should be connect to Vpp externally.
Vass Power |Reserved pin. It should be connected to Vss externally.
GDR O Reserved pin. Keep NC (i.e. no connection).
FB | Reserved pin. Keep NC (i.e. no connection).
Verere O Reserved pin. Keep NC (i.e. no connection).
GPO I/O Reserved pin. Keep NC (i.e. no connection).
GP1 I/O Reserved pin. Keep NC (i.e. no connection).
Ver O Reserved pin. Keep NC (i.e. no connection).
BS[3:0] I MCU bus interface selection pins.
Table 3 - Bus Interface selection
BS[3:0] Bus Interface Selection

0000 SPI

0100 8-bit 6800 parallel

0101 16-bit 6800 parallel

0110 8-bit 8080 parallel

0111 16-bit 8080 parallel

1100 9-bit 6800 parallel

1110 9-bit 8080 parallel
|Rer I This pin is the segment output current reference pin.

A resistor should be connected between this pin and Vgs to maintain the Igee
current at 10uA. Please refer to Figure 14 for the details formula of resistor
value.
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Pin Name Pin Type |Description

FR O This pin outputs RAM write synchronization signal. Proper timing between MCU
data writing and frame display timing can be achieve to prevent tearing effect.
Keep NC if not used.

Refer to section 7.3.2 for details usage.

2 I External clock input pin.
When internal clock is enable, this pin is not used and should be kept NC.
When internal clock is disable, this pin is the external clock source input pin.

CLS I Internal clock selection pin.

When this pin is pulled high (i.e. connect to Vo), internal oscillator is enable
(normal operation).

When this pin is pulled low, an external clock signal should be connected to CL.

CS# I This pin is the chip select input connecting to the MCU.

RES# I This pin is reset signal input.
When the pin is low, initialization of the chip is executed.
Keep this pin high (i.e. connect to Vppig) during normal operation.

D/C# I This pin is Data/Command control pin connecting to the MCU.

When the pin is pulled high (i.e. connect to Vppo), the data at D[15:0]will be
interpreted as display data.

When the pin is pulled low, the data at D[15:0] will be interpreted as command.

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

When interfacing to a 6800-series microprocessor, this pin will be used as
Read/Write (R/W#) selection input. Read mode will be carried out when this pin
is pulled high (i.e. connect to Vppig) and write mode when low.

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

When serial interface is selected, this pin RIW#(WR#) must be connected to Vss.

E (RD#) | This pin is MCU interface input.

When interfacing to a 6800-series microprocessor, this pin will be used as the
Enable (E) signal. Read/write operation is initiated when this pin is pulled high
(i.e. connect to Vopio) and the chip is selected.

When connecting to an 8080-microprocessor, this pin receives the Read (RD#)
signal. Read operation is initiated when this pin is pulled low and the chip is
selected.

When serial interface is selected, this pin E(RD#) must be connected to Vss.

D[15:0] /O These pins are bi-directional data bus connecting to the MCU data bus.
Unused pins are recommended to tie low. (Except for D2 pin in serial mode)

Refer to Section 7.1 for different bus interface connection.

SA[95:0] O These pins provide the OLED segment driving signals. These pins are in high
SB[95:0] impedance state when display is off by command Set Display Off.
SC[95:0]

These 288 segment pins are divided into 3 groups, SA, SB and SC. Each group
can have different color settings for color A, B and C.
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Pin Name Pin Type |Description

COM[63:0] /O These pins provide the Common switch signals to the OLED panel. These pins
are in high impedance state when display is off by command Set Display Off.

TR[11:0] | Testing reserved pins. These pins should be kept float.

NC NC Dummy pins. These pins should be kept float and should not be connected to

any other signal pins nor any electrical signal. Do not connect NC pins together.
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7 FUNCTIONAL BLOCK DESCRIPTIONS

7.1 MCU Interface Selection

SSD1331 MCU interface consist of 16 data pin and 5 control pins. The pin assignment at different interface
mode is summarized in Table 4. Different MCU mode can be set by hardware selection on BS[3:0] pins (refer
to Table 3 for BS pins setting)

Table 4 - MCU interface assignment under different bus interface mode

Pin Name Data / Command Interface Control Signal
DISIDI4|DI3|DI2Z|DILDIO| DO | DEJ D7 | D) DS D4 | D3| D2 DI DO E RW# CS# DIC# RES#

8b / 8020 Tie Low D7-Di) ED# | WR# | CS# | D/Ci# | RES#

8b / 6300 Tie Low D7-DO E E/W# | CS# | DICi#t | RES#
ob / 8080 Tie Low D8-Di ED# | WR# | CS# | D/G# | RES#
ob / 6800 Tie Low D8-DO E E/Wi# | CS# | DICe# | RES#
16b / 8080 D15-DO ED# | WR# | CS# | D/Ci# | RES#
16b / 6800 DI15-DO E R/W# | CS# | DIGit | RES#

SFI Tie Low NC | SDIN | SCLK Tie Low Cs# | DIC# | RES#

7.1.1 6800-series Parallel Interface

A low in R/W# indicates WRITE operation and high in R/W# indicates READ operation.
A low in D/C# indicates COMMAND read/write and high in D/C# indicates DATA read/write.
The E input serves as data latch signal while CS# is low. Data is latched at the falling edge of E signal.

Table 5 - Control pins of 6800 interface

Function E R/W# CS# D/C#
Write command 13 L L L
Read status 17 H L L
Write data & L B H
Read data & H L H
Note

V) | 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 display RAM with that of the microprocessor, some pipeline
processing is internally performed which requires the insertion of a dummy read before the first actual display
data read. This Is shown In Figure 4

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

R/W#

. T B n
e A )

Write column
address

Dummy read Read 1st data Read 2nd data Read 3rd data
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7.1.2 8080-series Parallel Interface

A low in D/C# indicates COMMAND read/write and high in D/C# indicates DATA read/write.
A rising edge of RD# input serves as a data READ latch signal while CS# is kept low.
A rising edge of WR# input serves as a data/command WRITE latch signal while CS# is kept low.

Figure 5 — Example of Write procedure in 8080 parallel interface mode
- Ty / \
L S T

D[7:0] ( 32 N

D/IC# >_< >_<

high

Tvae

Figure 6 — Example of Read procedure in 8080 parallel interface mode

s\ / _
e

D[7:0] ) >
DIC# >_< >_< b ™
WR# A

Towww

Table 6 - Control pins of 8080 interface (Form 1)
Function RD# WR# CS# D/C#
2

Write command H L
Read status i H . L
Write data H s | H
Read data T H L H
Note

)+ stands for rising edge of signal
@)H stands for high in signal
)L stands for low in signal

" Refer to Figure 38 for Form 1 8080-Series MPU Parallel Interface Timing Characteristics

Alternatively, E(RD#) and R/W#(WR#) can be keep stable while CS# is serve as the data/command latch
signal.

Table 7 - Control pins of 8080 interface (Form 2)

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

) T stands for rising edge of signal

@) H stands for high in signal

@) | stands for low in signal

*) Refer to Figure 39 for Form 2 8080-Series MPU Parallel Interface Timing Characteristics
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In order to match the operating frequency of display RAM with that of the microprocessor, some pipeline
processing is internally performed which requires the insertion of a dummy read before the first actual display
data read. This is shown in Figure 7.

Figure 7 - 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

7.1.3 Serial Interface

The serial interface consists of serial clock SCLK (DO0), serial data SDIN (D1), D/C# and CS#. SCLK is shifted
into an 8-bit shift register on every rising edge of SCLK in the order of D7, D6... DO. D/C# is sampled on
every eighth clock and the data byte in the shift register is written to the Display Data RAM or command
register in the same clock.

Under serial mode, only write operations are allowed.

Table 8 - Control pins of Serial interface

Function E R/W# CS# D/C#
Write command Tie low Tie low L L
|Write data Tie low | Tie low L H

Figure 8 - Write procedure in SPl mode

o -

D/C# X X
SDIN/
SCLK

-
-

-
T -
el b oL L oL

-
hhhhhh

-
hhhhhh
-
=

——
2 L
i T

P
el T
-
L

cer | 1 1 1L L1
EDIN{D’1]4< D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >7
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7.2 Command Decoder

This module determines whether the input should be interpreted as data or command based upon the input of
the D/C# pin.

If D/C# pin is high, data is written to Graphic Display Data RAM (GDDRAM). If it is low, the inputs at D0-D15
are interpreted as a Command and it will be decoded and be written to the corresponding command register.

7.3 Oscillator Circuit and Display Time Generator

7.3.1 Oscillator

Internal
Oscillator
Fosc
» M | CLK Divider DCLK
U +—» 3
CL > X Display
T Clock
CLS

Figure 9 - Oscillator Circuit

This module is an On-Chip low power RC oscillator circuitry (Figure 9). The operation clock (CLK) can be
generated either from internal oscillator or external source CL pin by CLS pin. If CLS pin is high, internal

oscillator is selected. If CLS pin is low, external clock from CL pin will be used for CLK. The frequency of
internal oscillator Fose can be programmed by command B3h (Set oscillator frequency).

The display clock (DCLK) for the Display Timing Generator is derived from CLK. The division factor “D” can
be programmed from 1 to 16 by command B3h.

DCLK = Fnsr: / D

The frame frequency of display is determined by the following formula.
F

O&sC

E —
M Dx K x No. of Mux

where
¢ D stands for clock divide ratio. It is set by command B3h A[3:0]. The divide ratio has the range from
1 to 16.
e Kis the number of display clocks per row. The value is derived by
K = Phase 1 period + Phase 2 period + PW63 (longest current drive pulse width)
= 4+ 7+ 125 = 136 at power on reset
e Number of multiplex ratio is set by command A8h. The power on reset value is 64
e Fosc is the oscillator frequency. It can be adjusted by command B3h A[7:4]
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7.3.2 FR synchronization

FR synchronization signal can be used to prevent tearing effect.

One frame

FR

100%

Memory -~

Access o
Process -~

0%

—
==
a®® —
al i
i an -
= i
T

Fast write MCU
Slow write MCU
o5D1331 displaying memory updates to OLED screen

The starting time to write a new image to OLED driver is depended on the MCU writing speed.

If MCU can

finish writing a frame image within one frame period, it is classified as fast write MCU. For MCU needs longer

writing time to complete(more than one frame but within two frames), it is a slow write one.

For fast write MCU: MCU should start to write new frame of ram data just after rising edge of FR pulse and

should be finished well before the rising edge of the next FR pulse.

For slow write MCU: MCU should start to write new frame ram data after the falling edge of the 1*' FR pulse
and must be finished before the rising edge of the 3™ FR pulse.

7.4 Reset Circuit

When RES# input is pulled low, the chip is initialized with the following status:

Display is OFF

Display offset set to 0

Sl L

64 MUX Display Mode
Display start line is set at display RAM address 0

address O0H and COMO mapped to address 00H)

—”ﬂP’.“'*F-“

Column address counter is set at 0

Master contrast control register is set at OFH
Individual contrast control registers of color A, B, and C are set at 80H
Shift register data clear in serial interface
U Normal display mode (Equivalent to A4 command)

Normal segment and display data column address and row address mapping (SEG0 mapped to

SSD1331
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7.5 Graphic Display Data RAM (GDDRAM)

7.5.1 GDDRAM structure

The GDDRAM is a bit mapped static RAM holding the pattern to be displayed. The RAM size is 96 x 64 x
16bits.

For mechanical flexibility, re-mapping on both Segment and Common outputs can be selected by software.
For vertical scrolling of the display, an internal register storing display start line can be set to control the
portion of the RAM data to be mapped to the display.

Each pixel has 16-bit data. Three sub-pixels for color A, B and C have 6 bits, 5 bits and 6 bits respectively.
The arrangement of data pixel in graphic display data RAM is shown below.

Figure 10 - 65k Color Depth Graphic Display Data RAM Structure

Column Normal
Address| Remap

Data
Format

COM
OUTPUT

COMO
COM1
COM2

no. of bits of data in this cell

COMEGE1

COMB2)
COMB3;

SEG OUTPUT _:_|SA935B9YSCO4 SA94| SBI4SCI4 SA9H SBIF SCOS

7.5.2 Data bus to RAM mapping under different input mode

Table 9 - Data bus usage under different bus width and color depth mode

Data bus
Bus width | Color Depth| Input order | D15\ D14| D13 | D12\ D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
8 bits 256 X X X X X X X X | Ci | Cs | G| Bs | Ba| Ba | As | As
| 8 bits E& 1st :{ :{ :{ K }{ K }: }‘: C4 Cg Cg C| Cu. Bj B.{ Bg
format 1
2nd X X X X X X X X | B | Bi | Ba | As | Ay | A | Ay | Ay
8 bits B5k 1st X X X X X X X X X X Cas Cs Cs Cy Ch X
format 2
2nd X X X X X X X X X X | Bs| By| Ba| Ba| B | Bg
3rd X X X X X X X X X X | Ag | A | A | Ay | A | X
16 bits EEH' C4 C3 CI_ C| Cﬂ. Bj B.; B; Eg B| BD 1'-"5..; A; Az 1'-'&1 1'514}
9 bits 65k 1st X X X X X X X [t e X | Bs | Bs | By
2nd X X X X X X X | B | B | Bg| As | As | Az | A/ | A | X I
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7.5.3 RAM mapping and Different color depth mode

At 65k color depth mode, color A, B, C are directly mapped to the RAM content. At 256-color mode, the RAM
content will be filled up to 65k format.

Figure 11 - 256-color mode mapping

65k color Cy C; C, C; Cy Bs B, B, B, B; By Ay Aj As Ay Ay

256 color Ci | G| G| *C | *Cs] Bs | Ba | Bs | Bs | *Bs| *Bs | Ay | As | *Ag| *As | *Ay
Note:

Dh=0~95

@ bits with * are copied from corresponding bits in order to fill up 65K format.

7.6 Gray Scale Decoder

The gray scale effect is generated by controlling the pulse width of segment drivers in current drive phase.
The gray scale table stores the corresponding pulse widths of the 63 gray scale levels (GS0~GS63). The
wider the pulse width, the brighter the pixel will be. A single gray scale table supports all the three colors A, B
and C. The pulse widths can be set by software commands.

As shown in Figure 12, color B sub-pixel RAM data has 6 bits, represent the 64 gray scale levels from GSO0 to

GS63. color A and color C sub-pixel RAM data has only 5 bits, represent 32 gray scale levels from GSO0,
GS2, ..., GS62.

Figure 12 - Relation between GDRAM content and gray scale table entry for three colors in 65K color mode

Color A, C Color B Gray Scale Default pulse width of GS[0:63]
RAM data (5 bits) RAM data (6 bits) in terms of DCLK
00000 000000 GS0 0
- 000001 GS1 1
00001 000010 GS2 3
- 000011 GS3 5
00010 000100 GS4 i
11110 111100 GS60 119
- 111101 GS61 121
11111 111110 GS62 123
- 111111 GS63 125

The duration of different GS are programmable.
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Figure 13 - lllustration of relation between graphic display RAM value and gray scale control

Gray scale table

Gray Scale Value/DCLKs
GSO 0
GS1 1
GS2 3
GS62 123
GS63 125
Color B RAM data = 000001  Color B RAM data = 111111
Segmen& : GS1 | GS63 ,
Voltage | pulse width =1 DCLKs | pulse W'dj:ﬂCLKS |
N e s T
Ve | i
Viss : i i =
Color A RAM data = 00001  Color A RAM data = 11111
Segment | GS2 . GS62 .
Voltage 4 . pulse width=3DCLKs |  pulse width = 123 DCLKs |
Vp : :
VLSS : : I »
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7.7 SEG / COM Driving block

This block is used to derive the incoming power sources into the different levels of internal use voltage and
current.

¢ V. Is the most positive voltage supply.
Veown is the Common deselected level. It is internally regulated.
V| ss is the ground path of the analog and panel current.
lrer is a reference current source for segment current drivers lsec. The relationship between
reference current and segment current of a color is:
lsec = Contrast / 256 X Irer X scale factor

in which
the contrast (0~255) is set by Set Contrast command; and
the scale factor (1 ~ 16) is set by Master Current Control command.

For example, in order to achieve lseg = 160uA at maximum contrast 255, Izer is set to around 10uA.

This current value is obtained by connecting an appropriate resistor from Iggr pin to Vss as shown in
Figure 14.

Recommended range for lgrgr = 10uA +/- 2uA

SSD1331

_ Irer (voltage
ien~ 1085 f at this pin =

R1 =3

[

Vss

Figure 14 - Iger Current Setting by Resistor Value

Since the voltage at Izer pin is Vee — 3V, the value of resistor R1 can be found as below.
R1= (Vﬂl’lage at IEEF = Vgs} / lree = {VGE o= 3) [ 10uA = 1.3MQ for Vee = 16V.

Figure 15 - Iseg current vs V¢ setting at constant lgrer, Contrast = FFh

Isgg (UA) Typical Iggg current vs Ve (Iggr = 10uA, Contrast = FFh)
210

200

190
180
170
160

150

140 | | | | | |
Vee (V)
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7.8 Common and Segment Drivers

Segment drivers consist of 288 (96 x 3 colors) current sources to drive OLED panel. The driving current can
be adjusted from 0 to 160uA with 256 steps by contrast setting command (81h,82h,83h). Common drivers
generate scanning voltage pulse. The block diagrams and waveforms of the segment and common driver are
shown as follow.

Figure 16 - Segment and Common Driver Block Diagram

Vcomu

Current
Drive

Non-select

Row —|

I_ Reset

Selected

Row —l

Pixel

1WL'SE

1

Viss Segment Driver

"~ OLED
Common Driver :

. . ———— — —— — — ——— —— — — ———— —— — — — ]

The commons are scanned sequentially, row by row. If a row is not selected, all the pixels on the row are in
reverse bias by driving those commons to voltage Vcoumn @s shown in Figure 17

In the scanned row, the pixels on the row will be turned ON or OFF by sending the corresponding data signal
to the segment pins. If the pixel is turned OFF, the segment current is kept at 0. On the other hand, the
segment drives to Isgg when the pixel is turned ON.
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Figure 17 - Segment and Common Driver Signal Waveform

Dne Frame Period Nun select Row

COMO
vﬂDMH T---- l---rnnnnw
1bWJILEE;
Selected Row
COM1
vﬂGMH Tllllrllllrllllw
VLEE
."'r:
COM A - This row is selected to
Voltage : turn on : :
VeomH ' J :
Viss ! ; i B
i | * Time
Segment, : i .[
VD“EQE : | :
i Waveform for DN: i
T e B S Eety O AT ] CET Y SRS
Waveform lfor OFF E i
1I|L‘FLSE; | . I 5
i i i Time
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There are four phases to driving an OLED a pixel. In phase 1, the pixel is reset by the segment driver to V,ss
in order to discharge the previous data charge stored in the parasitic capacitance along the segment
electrode. The period of phase 1 can be programmed by command B1h A[3:0] from 1 to 16 DCLK. An OLED
panel with larger capacitance requires a longer period for discharging.

In phase 2, first pre-charge is performed. The pixel is driven to attain the corresponding voltage level Vp from
Viss. The amplitude of Vr can be programmed by the command BBh. The period of phase 2 can be
programmed in length from 1 to 16 DCLK by command B1h A[7:4]. If the capacitance value of the pixel of
OLED panel is larger, a longer period is required to charge up the capacitor to reach the desired voltage.

In phase 3, the OLED pixel is driven to the targeted driving voltage through second pre-charge. The second
pre-charge can control the speed of the charging process. The period of phase 3 can be programmed by
commands 8Ah, 8Bh and 8Ch.

Last phase (phase 4) is current drive stage. The current source in the segment driver delivers constant
current to the pixel. The driver IC employs Pulse Width Modulation (PWM) method to control the gray scale of
each pixel individually. The wider pulse widths in the current drive stage results in brighter pixels and vice
versa. This is shown in the following figure.

Figure 18 - Gray Scale Control by PWM in Segment
Phase2

Phase4

Phase3)| /\
I

Ve -S¥1.- 0 & oy E. W SR N . TR

Vise | . | .
’ ’ Aider pulse width Hime

/ drives pixel brighter

‘Phaaei

Segmentl !
Voltage

OLED
Panel

After finishing phase 4, the driver IC will go back to phase 1 to display the next row image data. This four-step
cycle is run continuously to refresh image display on OLED panel.

The length of phase 4 is defined by command B8h “Set Gray Scale Table” or BO9h “Enable Linear Gray Scale
Table”. In the table, the gray scale is defined in incremental way, with reference to the length of previous table
entry.
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7.9 Power ON and OFF sequence
The following figures illustrate the recommended power ON and power OFF sequence of SSD1331 (assume

Vpopand Vgp o are at the same voltage level).

Power ON sequence:

1. Power ON Vpp Vppio.
2. After Vpp, Vopio become stable, set RES# pin LOW (logic low) for at least 3us (t;) and then HIGH

(logic high).
3. After set RES# pin LOW (logic low), wait for at least 3us (t;). Then Power ON Ve
4. After Vec become stable, send command AFh for display ON. SEG/COM will be ON after 100ms (tae).

Figure 19 : The Power ON sequence
ON Vpp, Vopio RES# ON Ve  Send AFh command for Display ON
| I | |

VDD,VDDIG_.._.._.._.,_,,_: : | |

GND ARy

FEEY

GND sasspasssasse .. — .. S

&
T

——a——-
i i
O
z

SEG/COM

Power OFF sequence:
1. Send command AEh for display OFF.

2. Power OFF V¢ "' @
3. Wait for torr. Power OFF Vpp Vppio (Where Minimum tope=0ms, Typical tope=100ms)

Figure 20 : The Power OFF sequence

Send command AEh for display OFFOFF V¢ OFF VD? Vooio
| | EEEE N EEEEEEENEDN
| | “l-‘
GND ......... Fim ;i imim = im i i m i m - - .-.--]l..I.I.I.I.l.ll.I.ll.I.l_-llll
: : lorr |

GND-.---.---..:--.-.-.-.-.:-.-.-.---.---.---.---.---.---|.-
I

Note:
M Since an ESD protection circuit is connected between Vpp,Vooio and Vee, Vee becomes lower than Vpp

whenever Vpp,Vooio is ON and V¢ is OFF as shown in the dotted line of V¢ in Figure 19 and Figure 20 .
@ V¢ should be kept float when it is OFF.
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8 COMMAND TABLE

Table 10 - Command Table

Fundamental Commands

D/C#| Hex |D7|D6|D5|D4|D3|{D2|D1|D0| Command Description Default
15 0001110111011 Setup Column start and end address
AlG:0] | * |As|As|As|As| Az |A1| Ao A[6:0] start address from 00d-95d 00d (00h)
O | B[6:0]| * |Bg|Bs Bs|Bs|B2|B1|Bg B[6:0] end address from 00d-95d 95d (5Fh)
Set Column
Address
0 75 O|1111(1]0]|1]101]1 Setup Row start and end address
0 |ABO]| * | * |As|As|As|Az| A1 | Ao A[5:0] start address from 00d-63d 00d (00h)
O | B[50]| *| *|Bs|Ba|Ba|B2|B1|Bog B[5:0] end address from 00d-63d 63d (3Fh)
Set Row
Address
0 81 dal (RIEOD | OQlefl] O | O |2 Set contrast for all color "A" segment
(Pins:SAD — SA95)
O | A[7:0] |A7|As|As| Ag| As | Az | A1 | Ao A[7:0] valid range: 00d to 255d 128d (80h)
Set Contrast
for Color "A"
0 82 1 (@188 8]|8 |10 Set contrast for all color "B" segment
(Pins:SB0O — SB95).
0 | A[7:0] |A7 | As| As| Ag| As | Ac | A1 | Ao A[7:0] valid range: 00d to 255d 128d (80h)
Set Contrast
for Color "B"
0 83 10001010 1] 1 Set contrast for all color "C" segment
(Pins:SCO — SC95).
0 |A[7:0] |A7|As | As | A As | Az | A1 | Ao A[7:0] valid range: 00d to 255d 128d (80h)
Set Contrast
for Color "C"
0 87 1(0]0(0|0|1T]|1]1 Set master current attenuation factor
0 [A[B:0]| 0|0 | 0|0 |As|A2|Ar|A0 A[3:0] from 00d to 15d corresponding to 1/16,| 15d (OFh)
2/16... to 16/16 attenuation.
Master Current
Control
Solomon Systech Jul 2008 | P 28/68 | Rev 1.0 | SSD1331




Fundamental Commands

D/C#

HeXx

D6

D4

Command

Description

Default

0

o000 O O

8A
A[7:0]
8B
A[7:0]
8C
A[7:0]

0
Ag
0
Asg
0
Ag

FoZ oF ol

0
Ay
0
Ay
0
Ay

Fo¥ -2 -8

=& o o|R

Fod =2 ol8

Set Second
Pre-charge
Speed for
Color “A”, "B”
and “C”

A[7:0]: Set Second Pre-charge Speed
Ranges: 0000000b to 1111111b,

a higher value of A[7:0] gives a higher Second
Pre-charge speed.

Note
") The default values of A[7:0] in 8Ah, A[7:0]

in 8Bh and A[7:0] in 8Ch are equal to the
contrast values for color A, B and C( refer
to commands: 81h, 82h, 83h) respectively.
(2 All six bytes (8Ah A[7:0], 8Bh A[7:0] and
8Ch A[7:0]) must be inputted together. For
example: the original value is like that
QOriginal value
8Ah AJ7:0]: 80h
8Bh A[7:0]: 80h
8Ch A[7:0]: 80h
If it is wanted to change the value of 8Bh
A[7:0] to 75h, then all the following 6 bytes
must be inputted:
8Ah,80h,
8Bh, 75h,
8Ch,80h.

A[7:0] of 81h

A[7:0] of 82h

A[7:0] of 83h

A0
A[7:0]

Remap & Color
Depth setting

Set driver remap and color depth
A[0]=0, Horizontal address increment
A[0]=1, Vertical address increment

A[1]=0, RAM Column 0 to 95 maps to Pin Seg
(SA,SB,SC) 0to 95

A[1]=1, RAM Column 0 to 95 maps to Pin Seg
(SA,SB,SC) 9510 0

A[2]=0, normal order SA,SB,SC (e.g. RGB)
A[2]=1, reverse order SC,SB,SA (e.g. BGR)

A[3]=0, Disable left-right swapping on COM
A[3]=1, Set left-right swapping on COM

A[4]=0, Scan from COM 0 to COM [N —1]

A[4]=1, Scan from COM [N-1] to COMO.
Where N is the multiplex ratio.

A[5]=0, Disable COM Split Odd Even
(RESET)
A[5]=1, Enable COM Split Odd Even

A[7:6] = 00; 256 color format
A[7:6] = 01; 65k color format
A[7:6] = 10; 65k color format 2

If 9/ 18 bit mode is selected, color depth will
be fixed to 65k regardless of the setting.

A[0]=0

A[1]=0

A[2]=0

A[3]=0

A[4]=0

A[5]=0

A[7:6]=01

A1
A[5:0]

Set Display
Start Line

Set display start line register by Row
A[5:0]: from 00d to 63d

00d (00h)

A[5:0]

Set Display
Offset

Set vertical offset by Com
A[5:0]: from 00d to 63d

00d (00h)
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Fundamental Commands

D/C#| Hex |D7|D6 D5 D4|D3|D2 D1|/D0| Command Description Default
0| A4/ |10 1T|0]0|1]|X1]|Xo Ad4h=Normal Display Adh
0 AS/ ASh=Entire Display On, all pixels turn on at

Set Display |GS63
0| A6/ Mode ABh=Entire Display Off, all pixels turn off
0 AT [ AT7h=Inverse Display
0 A8 1101|0110 0]10 Set MUX ratio to N+1 Mux
0 [A5:0][ 0|0 |As|As|As|Az|A1|Ao| Set Multiplex [N = A[5:0] from 15d to 63d 63d (3Fh)
Ratio  [ar5:0] from 00d to 14d are invalid entry
0 AB 1(011]10|1T]0]|1]1 Configure dim mode setting \
0 | A[7:0] | A7 | Ag| As| As| As| Az | At | Ao A[7:0] = Reserved. (Set as 00h)
0 | BI7:0] |B7| Bs| Bs| Ba| Bs| B2 | B1 [ Bo B[7:0] = Contrast setting for Color A, valid
0 | C[7:0] [C7|Ce|Cs|{Cs|Cq|Ca|Cy|Co range 0 to 255d.
o | BB Ba) i Bey 91 22 By f 2 C[7:0] = Contrast setting for Color B, valid
. : :0] = Contrast setting for Color B, vali
| RO | o) B By Bof 6\ Ea| B RESR oot oo
D[7:0] = Contrast setting for Color C, valid
range 0 to 255d.
E[4:0] = Precharge voltage setting, valid
range 0 to 31d.
0 AD |1/04(1[0]1]1T]|]0]1 A[0]=0b, Select external V¢ supply
0 AJ0] 1 | OMB0 | D1 1]11]1 | A A[0]=1b, Reserved (RESET)
A[0] = 1
Set Master Note
Configuration
'S () Bit A[0] must be set to Ob after RESET.
“ The setting will be activated after issuing
Set Display ON command (AFh)
0 AC |10 |10 1]1]A]Ao ACh = Display ON in dim mode
AE AEh = Display off (sleep mode) AEh
Set Displa — O :
AF Play |AFh = Display on in normal mode
On/Off PR
0 BO 1({0|1[{1]0]0]10|0 A[7:0]=1Ah, Enable Power save mode
0 | A[7:0] | A7 | As| As| As| As | Az | A1 | Ao (RESET) 1Ah
Power Save |a17.0]=0Bh, Disable Power save mode
Mode
0 B1 110|1(1]10]10]0] 1 A[3:0] Phase 1 period in N DCLK. 1~15 74h
DCLK allowed.
Phase 1 and 2
0 [ A[7:0] [A7|As|As| As|As|Az|A1| Ao period A[7:4] Phase 2 period in N DCLK. 1~15
adjustment [DCLK allowed
0 B3 1 8|00 A[3:0]: Define the divide ratio (D) of the DOh
0 | A[7:0] | A7 | As | As | Ag| As| Az | A1 | Ao display clocks (DCLK):
Display Clock Divide ratio (D) = A[3:0] + 1 (i.e., 1 to 16)
Divider /
Oscillator [A[7:4] Fosc frequency.
Frequency [Frequency increases as setting value
increases
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Fundamental Commands

D/C#| Hex |D7|D6|D5 D4

Command

Description

Default

0| B8 |10 1

O O 0 0 0O o

A[6:0] | * | As| As| As
B[6:0] | * | Be|Bs| B
c[6:0] | * |Cs|Cs| Cs

g F -

AE[6:0]| * |AEs|/AEsAE,
AF[6:0]| * |AF¢/AFs AF,

o

These 32 parameters define pulse widths of
GS1 to GS63 in terms of DCLK

A[6:0]: Pulse width for GS1, RESET=01d
B[6:0]: Pulse width for GS3, RESET=05d
C[6:0]: Pulse width for GS5, RESET=09d

AE[6:0]: Pulse width for GS61, RESET=121d
AF[6:0]: Pulse width for GS63, RESET=125d

Set Gray Scale|Note:

Table

" GS0 has no pre-charge and current drive
stages.

(¥ GS2, GS4...GS62 are derived by

Pn = (Pn-1+Pn+1)/2

[ Pn will be truncated to integer if it is with
decimal point.

[ Pn+1 should always be set to larger than
Pn-1

[®) Max pulse width is 125

\

Enable Linear
Gray Scale
Table

Reset built in gray scale table (Linear)
Pulse width for GS1 = 1d;
Pulse width for GS2 = 3d;
Pulse width for GS3 = 5d;

Pulse width for GS61 = 121d;
Pulse width for GS62 = 123d;
Pulse width for GS63 = 125d.

0 | A[5:01| 0| 0 |As| As

Set Pre-charge
level

Set pre-charge voltage level. All three color
share the same pre-charge voltage.

A[5:1] | Hex code | pre-charge voltage
00000 | O0h 0.10 x Ve

11111 | 3Eh 0.50 x Ve

Refer to Figure 31 for the details setting of
A[5:1].

3Eh

0 |IBC-BD}| 1[0 1/ 1

NOP

Command for No operation

BE 10|11
0 |A5:1]| 0] 0 |As A

Set Veomn

Set COM deselect voltage level (V comn)

A[5:1] | Hex code | V comn

00000 | 00h 0.44 x V¢
01000 | 10h 0.52 x Ve
10000 | 20h 0.61 X Vcc
11000 | 30h 0.71 x Ve
11111 | 3Eh 0.83 x Vec

3Eh

NOP

Command for No operation

0| AR] |o]0 |01

Set Command
Lock

A[2]: MCU protection status
A[2] = 0Ob, Unlock OLED driver IC MCU
interface from entering command [reset]

A[2] = 1b, Lock OLED driver IC MCU
interface from entering command

Note

™ The locked OLED driver IC MCU
interface prohibits all commands and
memory access except the FDh
command.

12h
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|Graphic Acceleration Commands

p/c#l Hex |D7/D6/D5|Da|D3 /D2

D1/D0| Command Description
0 21 10 0 110 00 |0 p A[6:0]: Column Address of Start
0 [A6:0] [* |Ae |As |As (A3 |A2 |A1 |Ag B[5:0]: Row Address of Start
0 [BI5:01 [ [* Bs |Bs |Bs B2 Bs |Bo C[6:0]: Column Address of End
0 [CI6:0] [* |Ce Cs |Ca G5 |C2 |C1 |Co Draw Line |PI5:01: Row Address of End
0 [P[0] [* [* |Ps|Da |Ds D2 Dy |Do E[5:1]: Color C of the line
0 BBl ° ° [BEs |Bs B B2 B4 I F[5:0]: Color B of the line
0 [FI50] " [* |Fs |Fa |F3 [F2 |F1 [Fo G[5:1]: Color A of the line
10 G511 I* ¥ |Gs |Gs |Gy G2 |Gy ¥
0 22 010|110, 0101110 A[6:0]: Column Address of Start
0O [ A[6:0] | * |As|As| As| As| Az| A1 | Ao B[5:0]: Row Address of Start
0 | B[5:0]| *| * |Bs|Bsg|Bs|Ba| By| By C[6:0]: Column Address of End
0 [C[6:0]| * |Ce|Cs5|Cs|C3|C2|Cy|Co D[5:0]: Row Address of End
O | D[5:0]| *| * | Ds|Dsg|D3|Dz2|Dq|Dg E[5:1]: Color C of the line
0 | E[5:1]| * | * |Es|Es|Es|Ex| Eq | * R':;ft:;“g?e F[5:0]: Color B of the line
O |F[5:01 | *| * |Fs|Fa|Fa|F2|Fq|Fo G[5:1]: Color A of the line
0 |GE1]| *| *|Gs5|Ga|G3|G2|Gq| * H[5:1]: Color C of the fill area
0 |H51 | *| * |Hs|Hsa|H3|H2|Hy| * [[5:0]: Color B of the fill area
O | IB0] | *|*(Is|{laflafla]|]l4[]O J[5:1]: Color A of the fill area
O | JB1] | * | *|[ds|Jda|da|da| ]| *
0 23 01011(0]0]0]1]1 A[6:0]: Column Address of Start
0O | AIB:0] | * |As| As| Ag| Az | Az| A1 | Ao B[5:0]: Row Address of Start
0 | B[50]| *| * |Bs|Bsa|Bs|Bz2| By |Bog C[6:0]: Column Address of End
0 [ C[6:0] | * |Cg|Cs5|Cs|Cs|C2|Cq|Co Copy D[5:0]: Row Address of End
O | D[5:0]| *| * |Ds|Dg|Ds|D2|Dq|Dg E[6:0]: Column Address of New Start
0 | E[6:0]| * |Es|Es|E4|Es|E2| E1|En F[5:0]: Row Address of New Start
O | F[5:0] | *| * |Fs|Fs|Fa|F2|F1]|Fo
0 24 glo9|1Q 2|10 0 A[6:0]: Column Address of Start
0 | A[B:0] | * |As| As| As|As| Az | A1 | Ao B[5:0]: Row Address of Start
O [B[50]]| *| * |Bs|Bs|Bs|Bz2| Bi|Bg C[6:0]: Column Address of End
0 [C[6:0]| * |Ce|Cs5|Cs|C3|Ca2|Cy|Co D[5:0]: Row Address of End
O | DB:0]] *| * |Ds|Da|Ds|{D2|Dq|Do| _. _ The effect of dim window:
Dim Window | ~15-GS0 no change
GS19~GS16 become GS4
GS23~GS20 become GS5
GS63~GS60 become GS15
0 25 0|0|1({0]0|1]0] 1 A[6:0]: Column Address of Start
0 | A[B:O] | * | As| As| Ag | As| Aa| At | Ao B[5:0]: Row Address of Start
0 | B[5:0]| *| * |Bs|Ba|Ba|Bz2| B1|Bo| Clear Window |C[6:0]: Column Address of End
0 |C[6:0]| * |Ce|Cs5{Caq|Cs|Ca|Cq|Co D[5:0]: Row Address of End
O | D[5:0]| *| * |Ds|Dg|Ds|D2| D |Dg
0 26 0|01 1({0]0]1]11]0 A0 0 : Disable Fill for Draw Rectangle
Command (RESET)
O [A40]| *| *| * Al 0|00 |Ao 1 : Enable Fill for Draw Rectangle
Fill Enable / [command
Disable A[3:1] 000: Reserved values

A4 0 :Disable reverse copy (RESET)

1 : Enable reverse during copy
command.
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|Graphic Acceleration Commands

D/C# Hex |D7|D6|D5/D4|D3|D2/D1/D0| Command Description
0 27 o|0|1({0|0 1] 1] 1 A[6:0]: Set number of column as horizontal
scroll offset
0O | AI6:O] | * |As|As| A | As| Az | Ay | Ag Range: 0d-95d ( no horizontal scroll if
equals to 0)
O [B[5:0]| *| * |Bs|Bsg|Bs|Ba| By | By B[5:0]: Define start row address
0 | C[6:0]| * |Cg|Cs5|{Casa|Cs|C2|Cq|Co C[6:0]: Set number of rows to be horizontal
scrolled
B[5:0]+C[6:0] <=64
O [ D[5:0]| *| * |Ds|Dg|D3|D2|Dq|Dg D[5:0]: Set number of row as vertical scroll
offset
e e Range: 0d-63d ( no vertical scroll if
Horizontal & equals to 0)
Vertical

O E[1:00| *|*|*|*|*| *|E1|Ea E[1:0]: Set time interval between each scroll

step

00b 6 frames

01b 10 frames
10b 100 frames
11b 200 frames

Scrolling Setup

Note:

™ Vertical scroll is run with 64MUX setting
only

@ The parameters should not be changed
after scrolling is activated

0 2E 0|88 10 1111110 Deactivate |This command deactivates the scrolling
scrolling |action.

Note

W after sending 2Eh command to deactivate
the scrolling action, the ram data needs to be
rewritten.

0 2F o R i Activate  |This command activates the scrolling function
scrolling  |according to the setting done by Continuous
Horizontal & Vertical Scrolling Setup
command 27h.
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8.1 Data Read / Write

To read data from the GDDRAM, input HIGH to RIW#(WR#)# pin and D/C# pin for 6800-series parallel mode,
LOW to E (RD#) pin and HIGH to D/C# pin for 8080-series parallel mode. No data read is provided in serial
mode operation.

In normal data read mode, GDDRAM column address pointer will be increased by one automatically after
each data read.

Also, a dummy read is required before the first data read.
To write data to the GDDRAM, input LOW to RIW#(WR#) pin and HIGH to D/C# pin for 6800-series parallel

mode AND 8080-series parallel mode. For serial interface mode, it is always in write mode. GDDRAM column
address pointer will be increased by one automatically after each data write.

Table 11 - Address increment table (Automatic)

D/C# R/WH#H(WR#) Comment Address Increment
0 0 Write Command No
0 1 Read Status No
1 0 Write Data Yes
1 1 Read Data Yes
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9 COMMAND DESCRIPTIONS

9.1 Fundamental Command

9.1.1 Set Column Address (15h)

This command specifies column start address and end address of the display data RAM. This command also
sets the column address pointer to column start address. This pointer is used to define the current read/write
column address in graphic display data RAM. If horizontal address increment mode is enabled by command
AOh, after finishing read/write one column data, it is incremented automatically to the next column address.
Whenever the column address pointer finishes accessing the end column address, it is reset back to start
column address.

9.1.2 Set Row Address (75h)

This command specifies row start address and end address of the display data RAM. This command also
sets the row address pointer to row start address. This pointer is used to define the current read/write row
address in graphic display data RAM. If vertical address increment mode is enabled by command AQOh, after
finishing read/write one row data, it is incremented automatically to the next row address. Whenever the row
address pointer finishes accessing the end row address, it is reset back to start row address.

The figure below shows the way of column and row address pointer movement through the example: column
start address is set to 2 and column end address is set to 93, row start address is set to 1 and row end
address is set to 62. Horizontal address increment mode is enabled by command AOh. In this case, the
graphic display data RAM column accessible range is from column 2 to column 93 and from row 1 to row 62
only. In addition, the column address pointer is set to 2 and row address pointer is set to 1. After finishing
read/write one pixel of data, the column address is increased automatically by 1 to access the next RAM
location for next read/write operation (solid line in Figure 21). Whenever the column address pointer finishes
accessing the end column 93, it is reset back to column 2 and row address is automatically increased by 1
(solid line in Figure 21). While the end row 62 and end column 93 RAM location is accessed, the row address
is reset back to 1 (dotted line in Figure 21).

Col 0 Col 1 CalZ2a | e | st Col93 | Col94 | Col 95
Row O
Row 1 "'I\
Row 2 i
|
|
!
|
I
)
Row 61 !
[
Row 62 i
1 ™
Row 63 \ L,
1 * -
\ -~ g
L - -

Figure 21 - Example of Column and Row Address Pointer Movement

SSD1331 | Rev1.0 | P35/68 | Jul 2008 Solomon Systech



9.1.3 Set Contrast for Color A, B, C (81h, 82h, 83h)

This command is to set Contrast Setting of each color A, B and C. The chip has three contrast control circuits
for color A, B and C. Each contrast circuit has 256 contrast steps from 00h to FFh. The segment output
current lsgg increases linearly with the contrast step, which results in brighter of the color. This relation is
shown in Figure 22.

9.1.4 Master Current Control (87h)

This command is to control the segment output current by a scaling factor. This factor is common to color A, B
and C. The chip has 16 master control steps. The factor is ranged from 1 [0000b] to 16 [1111b]. RESET is 16
[1111b]. The smaller the master current value, the dimmer the OLED panel display is set. For example, if
original segment output current of a color is 160uA at scale factor = 16, setting scale factor to 8 to reduce the
current to 80uA. Please see Figure 22.

Segment output current

Master current setting

iz OE «—4
0D
Change contrast control e,

moves along the contrast o 0B
curve with constant slope - -

09
08
07
- 05
i 04
. 03
- 02
" 01
00 v

Qutput current Iseg (uA)

Change master current selects different

00 OF 1IF 2F 3 4F 5F 6F 7T & 9 AF BF (CF DF EF FF

Contrast setting

Figure 22 - Segment Output Current for Different Contrast Control and Master Current Setting
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9.1.5 Set Second Pre-charge Speed for Color A, B, C (8Ah)

The value set should match with the contrast of the color A, B, C. An initial trial should be the value same as
the contrast A, B, C. When faster speed is needed, higher value can be set and vice versa. Figure 23 shows
the effect of setting second pre-charge under different speeds through using command 8Ah, 8Bh and 8Ch.

Figure 23 - Effect of setting the second pre-charge under different speeds

Second Pre-charge speed = 255 Different settings in Second
Pre-charge speed

Phase2 —
Phase1 Phase4 // Es;é}gd: Pre-charge
Segment : o ctnas )\ : | l
Voltage 4 'i.JL i : l
1T \ ;
VAR N 3 o S o v W N S
Viss L | >

9.1.6 Set Re-map & Data Format (AOh)

This command has multiple configurations and each bit setting is described as follows.

Address increment mode (A[0])

When it is set to 0, the driver is set as horizontal address increment mode. After the display RAM is
read/written, the column address pointer is increased automatically by 1. |If the column address
pointer reaches column end address, the column address pointer is reset to column start address and
row address pointer is increased by 1. The sequence of movement of the row and column address
point for horizontal address increment mode is shown in Figure 24.

Figure 24 - Address Pointer Movement of Horizontal Address Increment Mode

Col 0 Col 1 = Col 94 | Col 95
Row 0 —————
Row 1 4—‘_—_—’_——2 .
: - : : : -
Row 62 |
Row 63 B =

When A[0] is set to 1, the driver is set to vertical address increment mode. After the display RAM is
read/written, the row address pointer is increased automatically by 1. If the row address pointer
reaches the row end address, the row address pointer is reset to row start address and column
address pointer is increased by 1. The sequence of movement of the row and column address point
for vertical address increment mode is shown in Figure 25.

Figure 25 - Address Pointer Movement of Vertical Address Increment Mode
Col 0 Col1 | ... Col 94 | Col 95

e T A

Row 62
RE: 63 (/ &’/ / {/

hd
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e Column Address Mapping (A[1])
This command bit is made for flexible layout of segment signals in OLED module with segment
arranged from left to right or vice versa. The display direction is either mapping display data RAM
column 0 to SEGO pin (A[1] = 0), or mapping display data RAM column 95 to SEGO pin (A[1] = 1).
The effects of both are shown in Figure 26.

Figure 26 - Example of Column Address Mapping

> 4 ©
SOLOMON NOMOJ0e
SYSTECH HO3T2Y2

TTT o T 17T T

SAOSBOSCO  ggD1331  SA95 SB95 SC95 SAOSBOSCO  g§D1331  SA95 SB95 SC95

Column 0 maps to SEGO pin Column 95 maps to SEGO pin

o RGB Mapping (A[2])
This command bit is made for flexible layout of segment signals in OLED module to match filter
design.

e COM Left/ Right Remap (A[3])
This command bit is made for flexible layout of common signals in OLED module with COMO
arranged on either left or right side. Details of pin arrangement can be found in Table 12 and Figure
27,

e COM Scan Direction Remap (A[4])
This bit determines the scanning direction of the common for flexible layout of common signals in
OLED module either from up to down or vice versa. Details of pin arrangement can be found in Table
12 and Figure 27.

¢ (Odd Even Split of COM pins (A[5])
This bit can set the odd even arrangement of COM pins.
A[5] = 0: Disable COM split odd even, pin assignment of common is in sequential as
COM63 COM62 .... COM 33 COM32..5C95..SA0..COMO COM1.... COM30 COM31
A[5] = 1: Enable COM split odd even, pin assignment of common is in odd even split as
COM63 COM61.... COM3 COM1..8C95..SA0..COMO COM2.... COM60 COM62
Details of pin arrangement can be found in Table 12 and Figure 27.

e Display color mode (A[7:6])
Select either 65k or 256 color mode. The display RAM data format in different mode is described in
section 7.5

Solomon Systech Jul 2nua| F’SE!EEl Rev 1.0 | SSD1331



Table 12 - lllustration of different COM output settings

Case A

A[5:3]=000] A[5:3]=001] A[5:3]=010] A[5:3]=011] A[5:3]=100] A[5:3]=101) A[5:3]=110] A[5:3]=111
IC Pad no. Pin name Output signal

Case B

Case C

Case D

Case E

Case F

Case G

Case H

195 COMO Row32 Rowl Row63 Row62
194 COM!1 Row33 Row3 Row61 Row60
193 COMm2 Row34 Row3 Row59 Row58
192 COM3 Row35 Row7 Row57 Row56
191 COM4 Row36 Row9 Row55 Row54
190 COM5 Row37 Rowl1 Row53 Row52
169 COM26 Rows53 Rowl1 Rowl1(
168 COoM27 Row55 Row9 Row8§
167 COM28 Row57 Row7 Row6
166 COM29 Row59 Row35 Row4
165 COM30 Row61 Row3 Row?2
164 COM31 Row63 Rowl Row(
488 COM32 Row32 Row( Row31 Row63 Rowl Row( Row62 Row63
489 COM33 Row33 Rowl Row30 Row62 Row3 Row2 Row60 Row61
490 COM34 Row34 Row?2 Row29 Row61 Row3 Row4 Row58 Row59
491 COM35 Row35 Row3 Row28 Row6() Row7 Row6 Row56 Row57
492 COM36 Row36 Rowd Row27 Row39 Row9 Rows Row54 Row55
493 COM37 Row37 Row3s Row26 Row38 Rowl1 Rowl0 Row52 Row53
514 COM58 Row58 Row26 Row5 Row37 Row33 Row52 Row10 Rowll
515 COM59 Row59 Row27 Row4 Row36 Row355 Row54 Row8§ Row9
516 COM60 Row60 Row28 Row3 Row35 Row57 Rows56 Row6 Row7
517 COM61 Row61 Row29 Row2 Row34 Row59 Row58 Row4 Row3
518 COM62 Row62 Row30 Rowl Row33 Row6l Row60 Row2 Row3
519 COMGB3 Row63 Row31 Row0 Row32 Row63 Row62 Row( Rowl
SSD1331 | Rev1.0 | P39/68 | Jul 2006 Solomon Systech



Figure 27 - COM Pins Hardware Configuration (MUX ratio: 64)

Case and Conditions COM pins Configurations
A ROW63
AT5] =0 AT4T=0 ABI=0 T
Disable Odd COM Scan Disable COM Left ! ROW32 ROW31
Even Spilit of Direction: from |/ Right Remap : eaneans
COM pins COMO to COM63 :
..._ROWO
COM32 COMO
|  ssD1331z
COM63 T CGM31.
Pad 1,2,3,...->163
Gold Bumps face up
B
A[5] =0 A[4]=0 A[3]=1
Disable Odd COM Scan Enable COM Left
Even Spilit of Direction: from |/ Right Remap
COM pins COMO to COM63
COM32 coMo
_ | SSD1331Z _
COMB63 T COM31
Pad 1,2,3,...->163
Gold Bumps face up
C
A[5] =0 Al4]=1 A[3]=0
Disable Odd COM Scan Disable COM Left ROW32
Even Spilit of Direction: from |/ Right Remap ¥ 1
COM pins COM63 to COMO
ROW63.
COM32 COMO
| ssp1331z
CGMES T GDM31.
Pad 1,2,3,...->163
Gold Bumps face up
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Case and Conditions COM pins Configurations
D
[5] =0 Al4]=1 A[3]=1
Disable Odd COM Scan Enable COM Left
Even Spilit of Direction: from |/ Right Remap
COM pins COMG3 to COMO
COM32 COMO K
| | SSD1331Z
COM63 T COM31
Pad 1,2,3,...->163
Gold Bumps face up
E
[5] =1 A[4]=0 A[3]=0 ROW62
Enable Odd Even|COM Scan Disable COM Left
Split of COM pins [Direction: from |/ Right Remap
COMO to COM63
ROW2
; ROWO
COM32 COMO:
-......COMB2 SSD1331Z COMA
T coMe3 T COM31
Pad 1,2,3,...->163
Gold Bumps face up
F ROW63
[5] =1 A[4]=0 A[3]=1 e
Enable Odd Even|COM Scan Enable COM Left
Split of COM pins [Direction: from |/ Right Remap
COMO to COM63 ROWA
COM32 COMO
com3g SSD1331Z COM30
A el i T

Pad 1,2,3,...->163
Gold Bumps face up
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Case and Conditions COM pins Configurations
e N ROWO |y ROW1
A[5] =1 A[4]=1 A[3]=0 i v
Enable Odd Even|COM Scan Disable COM Left| ::° ROW2
Split of COM pins [Direction: from |/ Right Remap _
COM63 to COMO i  ROWSH
ROW63
COM32 COMO
T coMmes T COM31
Pad 1,2.3,...->163
Gold Bumps face up
H  FOND
A[5] =1 A[4]=1 A[3]=1 ROW?2
Enable Odd Even|COM Scan Enable COM Left
Split of COM pins [Direction: from |/ Right Remap :
COM63 to COMO ROW62
. COM32 COMO

COMEB3 ‘

Fad 1,2.3....->163

GGM34 SSD1331Z |CDM3D.

COM31

Gold Bumps face up

9.1.7 Set Display Start Line (A1h)

This command is to set Display Start Line register to determine starting address of display RAM to be
displayed by selecting a value from 0 to 63. Table 13 and Table 14 show examples of this command. In
there, “Row” means the graphic display data RAM row.

9.1.8 Set Display Offset (A2h)

This command specifies the mapping of display start line (it is assumed that COMO is the display start line,
display start line register equals to 0) to one of COMO0-63. For example, to move the COM16 towards the
COMO direction for 16 lines, the 6-bit data in the second command should be given by 0010000b. Table 13
and Table 14 show examples of this command. In there, “Row” means the graphic display data RAM row.
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Table 13 - Example of Set Display Offset and Display Start Line with no Remap

Output
&4 84 B4 Ll 56 a6 Set MUX ratial&8h)
0 0 0 0 0 ) COM Scan Direction Remap {A0h A[4])
Hardwara pi o ] o 1] 8 o Display offset (A2h)
name o ] B 0 0 B8 Display start lina (A1h)
COMO R RAaMO Rowg RAME Row( RAaME R0 RAKMD Rowd RAME Rowd RAME
CONMT R RAMA Rows RAMS Row RAMS Riow RAM1 Rows RAMS Row1 RAMSE
COM2 Row?2 RLakg2 Rowll RAM1O Row2 RAKD Riow2 RANM2Z Row 10 RAMIO Row? RAMI0
COM3 Row3d R ] Rowi1 RAM11 Row3 Akt Rowd RAM3I Row11 RAMT Rowad RAMI1
SO R FLAdd Rowi2 RamM12 Rowed Fuikd12 Rowd RAN Rowi2 RAMIZ Rl RAM1Z
COMS Rows RAMS Rowid RAM13 Row5h RAM13 Rows RAMS Row13 RAMT3 Rowh RAM13
COMS Rowd FLAMG Rowid RaAmM14 Rowd FAkd14 Rowd RANI Row14 RAMI4 Rowd RANM14
CONT RowT RAMT Rawih RAM1E RowT RAMIS Row 7 RANMT Row15 RAM1IS RowT RAMIS
COME Row8 RAME Rowl6g RAM1E Rowd RAMIE Rowd RAME Row 16 RAMIE Rowd RAMIG
CONg Rowd RLala Rawl? RAMIT Rowd RAMIY Riowd RAMS Row17 RAMIT Rowd RAMIT
COM10 Row10 RAKMIO Rowi8 RAM1E Row10 RAKTE Rawdd RAMI0 Row18 RAMTE Row10 RAMIE
COoMIT Row11 RART Rowid RAM1E Rowl1 A9 Rawl RAM11 Row19 RAMTE Rowl 1 RAM1S
COM12 Row12 RAK12 Raw20 RAMZ0 Row12 RAM20 Rawl2 RaM12 Row2(0 RAM20 Rowil2 RAM20
COM13 Rowl3 RAM13 Rowz1 RAMZ1 Rowl3 FuAkg21 Rowl3 RAMI3Z Row21 RAM21 Row13 RANMZ1
COM14 Rowl4 FAR14 Row22 RAMZ2 Rowld RAK2Z Rawrid RaM14 Row22 RAM22 R4 RAaM22
COM15 Rowls RAM1S RowZ3 RAMZ3 Rowl5 Fuaki2a Rowls RAMAS Row23 RAMZ3 Row1s RAMZZ
COM16G Row 16 RAMIE Row24 RAM24 Row1B RAM24 Raowrlg RAMIE Row4d RAM24 Rowlg RAak24
COM1T Row17T RARMIT Row2h RAMZE Rowl7 RAMZS Rowl T RAMIT Row25 RAMZ5 Row1 T RAMZ2S
COM18 Row18& RAKMIE Row2a RAM2E Row1g RAMIE Rawrlf RAM1E Row2B RAM2E Row18 RAMIE
COoM1a Row19 RAKMIE RowZ7 RAMZT Row18 FAM2T Rowld RAM1E Row27 RAMZT Row1g RAM2T
COoM20 Row20 RAR20 RowZ8 RAMZH Row20 A28 Raow20 RAMZ0 Row28 RAMZ2B Row20 RAM2E
COM21 Row21 RAR2Z Row2d RAMZE Rowz21 RARE2S Raowz RANMZ1 Row28 RAMZ3 Row21 RAM2S
COomM22 Row22 RAR22 Row30 RAM30 Row22 A0 RawZ2 RAM22 Row3l RAMI0 Row22 RAM3I0
COM23 Row23 RARZ3 Row3 RAM3A Row23 Akt RaowZ3 RAMZ3 Row31 RARIT Row23 RAKM31
COM24 Row2d FAM24 Row32 RAM32 Row24 FARaZ Row24 RAM24 Row3d2 RAM3Z Row24d RANM3Z
COM25 Row25 RAM2ZSE Row3d RAM33 Row25 RAK33 Row2h RAMZS Row33d RAM3I3 Row25 RAM3IZ
COM2G Row26 RAMZE Fowdd RANM34 Row2B A4 Row2g RAMZE Row34 RAM34 Row26 RAM34
COM2T Row27 RANMZT Rowds RAM3E Rowa27 RAKAS Raw2T RAMZT Row3ds RAM3S Row27 RAM3S
COM28 Row2 RAMIE Row3a RAM3E Row2i RAMIE RowZ8 RAMZE Row b RAM3E Row28 RANIE
COM249 Row249 RAR2ZS Rawd? RAM3IT Row28 RAMaT RaowZd RAMZS Row3d7 RAMIT Row29 RAMAT
COM30 Row3dd RAKA0 Row38 RAM3H Rowal A3 Raw3d RaM30 Row3g RAM3B Row3d RAMIS
COoM3 Rowdl RAR31 Row38 RAM3E Rowadl L3l Racle] Raowd RAM3 Row3s RAM3ID Row3 RAM3Z
COM32 Row32 RAK32 Rowald RAMA0 Rowad2 A0 Rowd2 RAaM32 Rowd RAMAD Row32 Raha40
COM3I3 Row3d RAMIZ FowdA RaM41 Rowdd Futd 1 Row33 RAM33 Rowed1 RARMA1 Row3dd RANE1
COM34 Row3ad FAR34 Rowd2 RAM42 Rowadd Fakid 2 Rowdd RAM34 Rowd 2 RAaMa2 Row3d Rahd2
COM3s Rowds FAKMAS Rowd 3 RAM43 Rowads LAk 3 Rowds RAMIS Rowd3 RAMA3 Rowds RahE3
COM3E Rowads RAM3IE Rawdd RAMI4 Rowas R4 Rowdg RAM3E Rowdd RAMa4 Row3dg Rahadd
COMaT Row3T RAMAT Riowds RAMAE Rowar RAM4 S RowaT RAM3T Row5 RAMAS RowaT RANMS
COM3E Row3s FAK3E Riowd g RAMAE Rowdg RAMAE Rowif RAM3E RowdB RAMAE Row3s RAMAE
COM3a Row3s RAK3S Rowed 7 RAMST Rowas Aty Row3d RAaM3s Rowd 7 RAMAT Row3s RAMET
COM40 Rowd0 RARAD Rawdl8 RAMAH Rowasd FAkE Rowedl RAMAD Rowd8 RAMAB R RAMAS
COM4A Rowed 1 RAN4 Rowdd RAM4S Rowsd 1 RAM4AS Rowd RaM4 Rowd3 RAMAS Rinaed RAak4S
ComM42 Ronwd2 RANME2 Rowsl RAMED Rowi2 FLAMED Rowd2 RAMaZ Rowb RAMSD Rowd2 RANMED
COM43 Roaet 3 FANE3 Rows RAMS1 Rowd 3 RSt Rawed 3 RaME3 Rows RAMS1 Rowd3 RAMS1
COMa4 Rlonwdd R4 Rows2 RAMS2 Rowedd FARARZ Rowdd RAMa4 Rowbh2 RAMSZ Ronwdd RAMEZ
COM45 Rowds RARM4S Rows3 RAMS3 Rowd 5 RAKE3 Raowdb RAMAS Rows3 RAMS3 Rowd5b RAME3
COM4E RowdE RANAE Rowsd RAMS Rowd & FLAMES Rawdsb RAMAS Rowsd RAMSS Row4ds RAMES
COM4T RoaedT RAN4T Rowsh RAMSE Rowdd 7 RAMES Rawd T RAMAT Rowss RAMSS Road T RAMES
COM4E Rt RAN4E RowsE RAMSES Rowd g RAMSE Raowed RAMAS - - Roasdf RAMSE
COM44a Rowda RAN4S RowsT RAMST Rowd 2 RAKGT Rawsdd RAMAS - - Ronadd RAMET
COMS0 Rows RAKS0 RowsE RAMSH Rowsl RAMEE Rowsd RAMS0 - - Rows0 RAMEE
COMEA Rows1 RLAREA Rowsg RAMSE Rows1 RAKES Raws RAMEA - - Rows RAMES
COMS2 Rows2 RAKS2 Rowsl RAMED Rows2 RAKMED Rows2 RAMSZ - - Rows2 RAMED
COMS3 Rows3 RAKMES Rawsn RAME Rows3 RAddE1 Rows3 RAMES - - Rows3 RAKE
COMS4 Rowsd RANES Raows2 RAMB2 Rowsd RAME2 Raowsd RAMES - - Rowsd RAMEZ
COMSS Row55 RAMES Rowg3 RAMEB3 Rowa5 RAME3 Rowss RAMSS - - RowsSs RAME3
COMSE RowhiE RAMEE Riowil RAMD RowsE RAMD - - Rowdl RAMO - -
COMST Rows7T RAKMET Riowr RaM Rows? AR - - Rawrl RAM1 - -
COMSSE Row5& RAKMESE Riow2 RAM2 Rowhg RAM2 - - Row2 RAMZ - -
COMSSE Row5a RAKMES Riow3 RAM3 Rows8 RAMI - - Row3 RAM3 - -
COMEQ Row RAMED Ricnesd Ra&ME Rowsd0 RAMS - - Rowd RAMS - -
COMEA Rowi1 FLAME Rows RAMS Rows1 RAMS - - Roaws RAMS - -
COMEBZ RowB2 RAMEZ Riowd RAMEG Rowd2 RAMG - - Riowd RAME - -
COME3 Row3 RAKE3 RowT RAMT Rows3 RAMT - - RowT RAMT - -
Display
examples refer (a) (b) (c) (d) (e) (f)
to figures:
e == = =
’ SOLOMON SOLOMON 7
SOLOMON SYSTECH SYSTECH SOLOMON
SYSTECH e - —————
(a) (b) (c) (d)
=7 = =
SOLOMON SOLOMON 7
f———rr———— SYSTECH SOLOMON
SYSTECH

(e)

(f)

(RAM)
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Table 14 - Example of Set Display Offset and Display Start Line with Remap

Cutput
(2] it} G4 48 A8 48 48 Sat MUX ratiofABh)
1 1 1 1 1 1 COM Scan Direction Remap (ADh Af4])
Hardw ara (1] 8 ] 8] B 1] 8 Display offsat (A2h)
pin namea (1] 0 a8 4] (1] a 16 Display start line (A1h)
GO Rowg3d | RAMG3 R T R T Row 63 AT Row 47  RAMAT - - R 47 Ra& T - -
Ol Row g2 RAMG2 Row G RA MG Row 62 A MG Fow 48  RAM4G - - Row 46 RA MG - -
GOz Fow 61 RARNMG1 Row 5 RANE Raow &1 RAMS Fow 45 RAMD - - Row 45 RANMS - -
COM3 Row gl = RAMGO R 4 FuA v Fow G0 A Fow 44 @ RAM4 - - R 44 FuA, - -
GOk Row 58 | RAMSS Row 3 A G Row 58 RAM3 Fow43d RAMA3 - - Row 4.3 FA N - -
COMS Fow 58 @ RAMSE Row 2 R 2 Row 58 RAME Fow 42 RAMN4Z - - Row 42 RAMNE - -
COME FRow 57 | RAMST Fow 1 RART Row 5T RAMI Fow 41 FA M - - R 41 RaA M - -
COMT Fow 58  RAMSG Row 0 RAMND Row 56 A MO Fow 40 RAMAD - - R 40 RANO - -
COME Fowss RAMSS | RowB3 & HAMER | Rowhbs | RAMBI | Row3dd RAM3E | RowdT  RAMAT | Row 38  RAMAT | Row 4T | RAMEB3
COE Fow 54  RAMSY | RowB2 & RAME?Z | Rowbhd  RAMBZ | Row3E RAM3E | Fowd4E RAaM4AG | Row38  RAMEE | Rowd4E @ RAMEBZ
COM10 Fow53 RAMS3 | RowB1 RANGT | Row53 & RAMET | Row3dy RAMAIT | Rowdd  RAMMS | Row37  RAMAS | Rowd5  RAMG1
COA11 Row 52 @ RAMS2 | RewB0 W RAMSO | Row b2 | RAMBO | Row3ds RAM3IG | Rowdd RaMdd | Row3dd  RAMdd | Row 44 | RAMEO
COM1 2 Fiow 51 RA NS Fow 589 0 RAMSES | Rowb1l RAMSS | Row3ds HAMIS | Row43d HAM4E | Row3ds  RAMAS | Rowdd RAMSS
CoM13 Fows50 RAMSD | Row S8 & RANMSE | RowbD | RAMSE | Row3dd RAM34 | Row4dZ?2 RAMAZ | Row3dd  RANGZ | Rowd42  RAMSE
COoM14 Fow 48 RAMEAG | Row 57T @ RHAMSY | Rowd43  RAMSY | Row3d3d  RAM33 | Rowdd Fdy ol 1 Row 33 @ RAMA Row 41  RAMGY
COM15 FRowd48 RAMER | RowSE & RAMSE | RowdE | RAMEES | Row3d2 RAM3Z | Rowd4d RaAaMA0D | Row32  RAMEOD | Rowd4ld | RAMSE
CoM1G Fow47 RANMAT | Row S5 @ RANSS | Row4dT | RAMSS | Row31 | RAM3I Fow3d RAM3S | Row 31 RANES | Row 38 RAMSS
COMT FRowd4 RAM4AG | Row 54 HAMSY | Rowd4Es | RAME4 | Row3dDd RAM3IOD | Row3B @ RAM3E | Row30  RAM38 | Row 38 @ RAMS4
CoM18 Fowd45 | RAMAS | Row 53 | RAMS3 | Rowd4s RAMS3 | Row28 | RAMZS | Row3d7 | RAMIT | Row29 | RAM3TY | Row 37 RAMS3
COoM1g Fowd44 RANMM4 | Row 52 & RAMSZ | Rowdd RAMSZ | FRow 2B @ RAMZE | Row3dd RAM3IG | Fow 28 RAM3IE | Row 36 RAMSZ
COM20 Fow 43 RAM43 | Row 51 RanEl | Row43 RAMS1 | Row 27 | RAMZT | Row3s | RAM3IS | Row27 | RAMZS | Row3s  RAMS1
O FowdZ? | RAM4Z | Row 50 | RAMSD | Row42 RAMSD | Row26 | RAMZG | Row3d | RAM34 | Row28  RAMN34 | Row34 RAMSD
COon22 Fiow 41 RANMA Fow4dd RAMAS | Rowdl  RAMAS | Row?2:  HAM2E | Row3d3d HAM3I3 | Row25  RAMS3E | Row 33  RAMAS
CoOM23 Fow 40 RAMAD | Row4d48 HAMAE | Rowd4d | RAM4E | Row 24 RAMZ24 | Row3d2 RAM32 | Row 24 | RAM3Z2 | Row 32 @ RAME
COM24 Fow3d RAM3S | Rowd7T HAMAY | Row3d8 RAMATY | Row23  RAMZI | Row 3l et ch| Row 23 | RAMNS3T Row 31 @ RAMAY
COM25 Fow38 RAM3S | RowdE  RANMAGE | Row 3B | RAMAE | Row?2 RAMZZ | Row3dld RAM3ID | Row 22 RAM30 | Row 30 @ RAMMEG
COMZE Fow3d7  RAM3IT | Rowds | RAMAS | Row 37 | RAMAS | Row 21 | RAM2 FRow 28 | RAaM29 | Row 21 RANMZS | FHow 28  RAMAS
COM2T Fow36 | RAMIG | Fow4d4 | RAM4S | Row3s RAME4 | Row20 | RAMZO | Row 28 | RAMZE | Row20 | RANZS | Row 28 @ RAMS
Con2a Fow3ds RAM3S | Rowdd RHANMAE | Row3ds | RAMAZ | Row19 @ RAMIE | Row 2T  RAMZT | Row 18 RANZTY | Row 27 | RAMM3E
COoM29 Fow34 | RAM34 | FRow42 | RAMMZ | Row34 RAMEZ | Row1B | RAMIE | Row28 | RAMZE | Row18 RAMNZE | Row 26 @ RAMAZ
COM30 Fow33d  RAM33 | Rowdl Fanil | Row33 RAMET | Row17 | RAMIT | Row25 | RAMZS | Row17 RAMZS | Row 25 @ RAM41
COona Fow32 RAM3Z | Row40 RAMAD | Row32 RAMAD | Rowl16  RAMIG | Row24 RAM24 | Row16 RAMZ4 | Row24 RAMAD
COoMa2 Fiow 31 RANE Row 39 RAMES | Row31 | RAMES | Row15  RAMIS | Row23 RAMZ3I | Row15 RAMZ3 | Row23  RAM3S
COM33 Fow30 | RAM30D | Fow 38 | RAMEE | Row30 RAMIE | Row14 | RAMI4 | Row22 RAMZZ | Rowi1d4 | RAMNZZ | Row 22 RAM3B
COM34 Fow28 RAMZS | FRow 37  RAM3Y | Row28  RAMZT | Row13 | RAMIZ | Row 21 Ry 21 Fow13 RAM21 Row 21 = RAMIY
COM3S FowZ2B  RAMZE | Fow36 RAM3IE | RowZBE RAM3E | Row12 RAMIZ | Row20  RAMZI0 | Row12 | RANZD | Row20 RAM3E
COM3G Fow27 | RAMZT | Fow 35 RAM3S | Row27 RAM3S | Row11 RAMI1 Fow 18 | RAMIS | Row 11 RARIS | Rowi18 RAM3S
conaT Fow2g RAM2G | Row34 RAM34 | Row26 RAM34 | Row10 RAMIO | Row18 | RAMIS | Row10 | RANIS | Row 18 RAM34
COM38 Fow25 | RAMZS | FRow 33  RAM33 | Row25 RAM33 Row 83 RAMS Row 17 | RAMIT Row 89 Ranty | Row 17  RAM33
COM3g Fow24 | RAM24 | Fow 32 RAM3IZ | Row24 RAM3Z Row 8 RAME Fow 16 | RAMIG Row 8 RAMIE | Row 16 RAM3Z
CONAO Fowz23 RAM23 | Row 31 RANME1 | Row23 RAM31 Row T FAMFT Fow 15 RAMIS Row T FANMAS | Row1s RAM1
COlMA Fow 22  RAMZZ | Row 30  RAM30 | Row22 | RAM3O0 Row a RAME Fow 14  RaM14 Row & RAMA4 | Row 14 @ RAM3O0
COME2 Fow 21 RANE Fow 289 @ RANES | Row21 @ RAMZS Row 5 RAMS Fow13 RAMI3 Row 5 RAMIS | Row 13 @ RAMZO
COME3a Fow 20 RANZO | Fow 28 RAMZE | Row20 | RAMZ2E Rawwr 4 FAMY Fow 12 RAMIZ Row 4 FAMIZ | Row12 @ RAMNZE
CObM Fow 18 RAMIS | Row 27 @ RANMZT | Row 18 | RAM2T Row3 RAMI Fiow 11 Fami11 Riow 3 RAMTT Row 11 | RAMNEY
COWMS Fow18 RAMIS | Row 26 RANZEG | Row 18 | RAMZE Row 2 RAM2 Fow 10 | RAMIO Row 2 RANMIDO | Row 10 @ RAMZE
COMAE Fow 17 | RAMIT | FRow 25 RAMZS | Rowly | RAMZS R 1 FAMI1 Fow 8 RANMI Row 1 RAMNE Row & RANMZES
COMAT Fow 18 | RAMIG | FRow 24 @ RAWMZY | Row 16 RAMZ24 Row 0 RAMD Row 8 RAME Riow 0 HA A R B R hE 4
COlB Fow15 | RAMIS | Fow 23 | RAMES | Row 15 RAMZ3 - - How T RANT - - R 7 A MES
COMS Fow 14 | RAMI4 | Row 22 @ HANMZZ | Row 14 | RAM2Z - - Fow g RAME - - R G FAMZZ
COMS0 Fow 13 | RAMI3 | Row 21 RAMEZT | Row13 | RAMZ1 - - Row 5 RAME - - R 5 s hEE 1
COM51 Fow12  RAMIZ | Row 20 @ RAN20 | Row12 | RAMZ20 - - Row 4 A - - Rows 4 RANMNZO
COMGs2 Fow 11 RANT1 Row 18 RAMIS | Row 11 @ RAMIS - - Fow 3 RAME - - R 3 RAMIS
COME3 Fow 10 | RAMIO | FRow 18 | RAMIB | Row 10 RAMIB - - Fow 2 RANZ - - Fow 2 RAMIE
COM54 Fow 9 RANS Row 17 | RAMAT Row B RAMATY - - Fow 1 RARMI - - R 1 RAMAT
COMES Fow 8 R4 A Row 16 & RAMIG R B RAMIG - - Fow 0 RAMO - - R O RAMIG
COMEE Fow T FA T Fow 15 | RAMIS R 7 RAMIS - - - - - - - -
COMST Fow & RA MG Row 14 = RANiI4 Raoowe B FAM14 - - - - - - - -
COMEE Fow 5 FA S Row 13 RAMIE Raovw' 5 RAMIGE - - - - - - - -
COMES Fow 4 FA vk RFow 12 RAMIZ R 4 RAMIZ - - - - - - - -
COMED Fow 3 FANMI R 11 RANTT R 3 AN - - - - - - - -
COME Fow 2 R 2 Row 10 | RANMAD R 2 RAMID - - - - - - - -
COMG2 Fow 1 FA Row 8 R e R 1 R R - - - - - - - -
COoME3a Fow 0 FANMD Row 8 RANE Raovw O A B - - - - - - - -
Display
examples refer (a) (b) (c) (d) (e) (f) (9)
to figures:
—
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9.1.9 Set Display Mode (A4h ~ A7h)
These are single byte command and they are used to set Normal Display, Entire Display On, Entire Display
Off and Inverse Display.

o Normal Display (A4h)
Reset the above effect and turn the data to ON at the corresponding gray level.

o Set Entire Display On (A5h)
Forces the entire display to be at “GS63” regardless of the contents of the display data RAM.

o Set Entire Display Off (AGh)
Forces the entire display to be at gray level “GS0" regardless of the contents of the display data RAM.

* |nverse Display (A7h)
The gray level of display data are swapped such that “GS0” <-> “GS63", “GS1” <-> “GS627, ....

9.1.10 Set Multiplex Ratio (A8h)

This command switches default 1:64 multiplex mode to any multiplex mode from 16 to 64. For example,
when multiplex ratio is set to 16, only 16 common pins are enabled. The starting and the ending of the
enabled common pins are depended on the setting of “Display Offset” register programmed by command AZh.

9.1.11 Dim mode setting (ABh)

This command contains multiple bits to configure the dim mode display parameters.
Contrast setting of color A, B, C and precharge voltage can be set different to normal mode (AFh).

9.1.12 Set Master Configuration (ADh)

This command selects the external V¢ power supply. External Vc power should be connected to the V¢ pin.
A[0] bit must be set to Ob after RESET.

This command will be activated after issuing Set Display ON command (AFh)

9.1.13 Set Display On/Off (ACh / AEh / AFh)

These single byte commands are used to turn the OLED panel display on or off.

When the display is on, the selected circuits by Set Master Configuration command will be turned on.

When the display is off, those circuits will be turned off and the segment and common output are in high
impedance state.

These commands set the display to one of the three states:
o ACh : Dim Mode Display On
o AEh : Display Off (sleep mode)

o AFh : Normal Brightness Display On
where the dim mode settings are controlled by command ABh.

Figure 28 — Transition between different modes

< Normal mnde>
AFh AFh
ACh AEh

AEh
Dim mode » 2 (Sleen mnde>

ACh

SSD1331 | Rev1.0 | P45/68 | Jul2006 Solomon Systech



9.1.14 Power Save Mode (BOh)
This command is used in enabling or disabling the power save mode.

9.1.15 Phase 1 and 2 Period Adjustment (B1h)

This command sets the length of phase 1 and 2 of segment waveform of the driver.
e Phase 1 (A[3:0]): Set the period from 1 to 15 in the unit of DCLKs. A larger capacitance of the OLED
pixel may require longer period to discharge the previous data charge completely.
o Phase 2 (A[7:4]): Set the period from 1 to 15 in the unit of DCLKs. A longer period is needed to
charge up a larger capacitance of the OLED pixel to the target voltage Ve for color A, B and C.

9.1.16 Set Display Clock Divide Ratio/ Oscillator Frequency (B3h)

This command consists of two functions:
e Display Clock Divide Ratio (A[3:0])
Set the divide ratio to generate DCLK (Display Clock) from CLK. The divide ratio is from 1 to 16, with
power on reset value = 1. Please refer to section 7.3.1 for the details relationship of DCLK and CLK.

o Oscillator Frequency (A[7:4])
Program the oscillator frequency Fosc that is the source of CLK if CLS pin is pulled high. The 4-bit
value results in 16 different frequency settings available as shown below. The default setting is
1101b

Figure 29 - Typical Oscillator frequency adjustment by B3 command (Vpp =2.7V)

1000.00 -
Oscillator Frequency vs B3 Command Setting
900.00 /
g :
g
:
8
14 16

9.1.17 Set Gray Scale Table (B8h)

This command is used to set the gray scale table for the display. Except gray scale entry 0, which is zero as

it has no pre-charge and current drive, each odd entry gray scale level is programmed in the length of current
drive stage pulse width with unit of DCLK. The longer the length of the pulse width, the brighter is the OLED

pixel when it's turned on. Please refer to section 7.6 for more detailed explanation of relation of display data

RAM, gray scale table and the pixel brightness.

Following the command B8h, the user has to set the pulse width for GS1, GS3, GS5, ..., GS59, GS61, and
GS63 one by one in sequence and complies the following conditions.

GS1>0:GS3>GS1+1:GS5>GS3+1: ...

Afterwards, the driver automatically derives the pulse width of even entry of gray scale table GS2, GS4, ...,
GS62 with the formula like below.
GSn = (GSn-1 + GSn+1) / 2

For example, if GS1 = 3 DCLKs and GS3 =7 DCLKs, GS2 = (3+7)/2 =5 DCLKs

The setting of gray scale table entry can perform gamma correction on OLED panel display. Normally, it is
desired that the brightness response of the panel is linearly proportional to the image data value in display
data RAM. However, the OLED panel is somehow responded in non-linear way. Appropriate gray scale table
setting like example below can compensate this effect.
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Figure 30 - Example of gamma correction by gray scale table setting

4 Erightness‘ Brightness 4

Pulse

Width | Gray scale

table setting ‘ Panel _
Fesponag Result in linear
response
& - e
Gray Scale Pulse width Gray Scale

9.1.18 Enable Linear Gray Scale Table (B9h)

This command reloads the preset linear gray scale table as GS1 =1, GS2 =3, GS3 =5, ...., GS62 = 123,
GS63 = 125 DCLKs.

9.1.19 Set Pre-charge voltage (BBh)

This command sets the pre-charge voltage level of segment pins. The level of Ve is programmed with
reference to Vcc. Figure 31 shows the details of setting Pre-charge voltage level by command BBh A[5:1].

Figure 31 — Typical Pre-charge voltage level setting by command BBh.

Vp ratio V,, ratio vs BBh A[5:1] setting
0.6 -
5 =
0.4 -
.3 -
.2 =
0.1 -
; T ATV a PaCatE s e+ E
§§§EEEEEEEEEEEE-—.—§.§EEEE:Z:‘;::::
BBh A[5:1] Setting
Note

OV ratio = 0.1 refers to Vp voltage = 0.1 x Ve

9.1.20 Set Vcomu Voltage (BEh)

This command sets the high voltage level of common pins. The level of Veoun is programmed with reference
to V{;{;.

9.1.21 NOP (BCh, BDh, E3h)
These are command for no operation.

9.1.22 Set Command Lock (FDh)

This command is used to lock the OLED driver IC from accepting any command except itself. After entering
FDh 16h (A[2]=1b), the OLED driver IC will not respond to any newly entered command (except FDh 12h
A[2]=0b) and there will be no memory access. This is call “Lock” state. That means the OLED driver IC ignore
all the commands (except FDh 12h A[2]=0b) during the “Lock” state.

Entering FDh 12h (A[2]=0b) can unlock the OLED driver IC. That means the driver IC resume from the “Lock”
state. And the driver IC will then respond to the command and memory access.
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9.2 GRAPHIC ACCELERATION COMMAND SET DESCRIPTION

9.2.1 Draw Line (21h)
This command draws a line by the given start, end column and row coordinates and the color of the line.

Row 2,
Line Color Column 2

W

Row 1,
Column 1

Figure 32 - Example of Draw Line Command

For example, the line above can be drawn by the following command sequence.
Enter into draw line mode by command 21h

Send column start address of line, column1, for example = 1h

Send row start address of line, row 1, for example = 10h

Send column end address of line, column 2, for example = 28h

Send row end address of line, row 2, for example = 4h

Send color C, B and A of line, for example = 35d, 0d, 0d for blue color

O . 0 B

9.2.2 Draw Rectangle (22h)

Given the starting point (Row 1, Column 1) and the ending point (Row 2, Column 2), specify the outline and fill
area colors, a rectangle that will be drawn with the color specified. Remarks: If fill color option is disabled, the

enclosed area will not be filled.

Figure 33 - Example of Draw Rectangle Command

Row 1,
Column 1 Filled
Color
Outline
Color \
Row 2,
Column 2

The following example illustrates the rectangle drawing command sequence.
Enter the “draw rectangle mode” by execute the command 22h

Set the starting column coordinates, Column 1. e.g., 03h.

Set the starting row coordinates, Row 1. e.g., 02h.

Set the finishing column coordinates, Column 2. e.g., 12h

Set the finishing row coordinates, Row 2. e.g., 15h

Set the outline color C, B and A. e.g., (28d, 0d, 0d) for blue color
Set the filled color C, B and A. e.g., (0d, 0d, 40d) for red color

e lloibol Bl
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9.2.3 Copy (23h)

Copy the rectangular region defined by the starting point (Row 1, Column 1) and the ending point (Row 2,
Column 2) to location (Row 3, Column 3). If the new coordinates are smaller than the ending points, the new

image will overlap the original one.

The following example illustrates the copy procedure.

sl o Rt

Figure 34 - Example of Copy Command

Original
Row 1, Image
Column 1
Row 3,
Column 3

Enter the “copy mode” by execute the command 23h

Set the starting column coordinates, Column 1. E.g., 00h.
Set the starting row coordinates, Row 1. E.g., 00h.

Set the finishing column coordinates, Column 2. E.g., 05h
Set the finishing row coordinates, Row 2. E.g., 05h

Set the new column coordinates, Column 3. E.g., 03h

Set the new row coordinates, Row 3. E.g., 03h

Row 3 + Row 2,

New Copied  =olumn 3 + Column 2

Image

9.2.4 Dim Window (24h)

This command will dim the window area specify by starting point (Row 1, Column 1) and the ending point
(Row 2, Column 2). After the execution of this command, the selected window area will become darker as

follow.

Table 15 - Result of Change of Brightness by Dim Window Command

Original gray scale New gray scale after dim window command
GS0 ~ G515 No change
GS16 ~ GS19 GS4
GS20 ~ GS23 GS5
GS60 ~ GS63 GS15

Additional execution of this command over the same window area will not change the data content.
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9.2.5 Clear Window (25h)

This command sets the window area specify by starting point (Row 1, Column 1) and the ending point (Row 2,
Column 2) to clear the window display. The graphic display data RAM content of the specified window area
will be set to zero.

This command can be combined with Copy command to make as a “move” result. The following example
illustrates the copy plus clear procedure and results in moving the window object.

Enter the “copy mode” by execute the command 23h

Set the starting column coordinates, Column 1. E.g., 00h.
Set the starting row coordinates, Row 1. E.g., 00h.

Set the finishing column coordinates, Column 2. E.g., 05h
Set the finishing row coordinates, Row 2. E.g., 05h

Set the new column coordinates, Column 3. E.g., 06h
Set the new row coordinates, Row 3. E.g., 06h

Enter the “clear mode” by execute the command 25h

Set the starting column coordinates, Column 1. E.g., 00h.
'ID Set the starting row coordinates, Rnw 1. E.g., 00h.

11. Set the finishing column coordinates, Column 2. E.g., 05h
12. Set the finishing row coordinates, Row 2. E.g., 05h

SO 00 O e

pl‘l‘I‘I‘I‘I‘I‘I‘I‘I‘II‘-I'IIIIIII'++++:

Clear E .""+} I:.-" =
Command e

)

L
lllllllllllllllllllllllll

Figure 35 - Example of Copy + Clear = Move Command

9.2.6 Fill Enable/Disable (26h)

This command has two functions.

» Enable/Disable fill (A[0])
0 = Disable filling of color into rectangle in draw rectangle command. (RESET)
1 = Enable filling of color into rectangle in draw rectangle command.

o Enable/Disable reverse copy (A[4])
0 = Disable reverse copy (RESET)
1 = During copy command, the new image colors are swapped such that “GS0” <-> “GS63", “GS1" <-
> “GS62", ....
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9.2.7 Continuous Horizontal & Vertical Scrolling Setup (27h)

This command setup the parameters required for horizontal and vertical scrolling. The parameters should not be
changed after scrolling is activated

Figure 36 - Examples of Continuous Horizontal and Vertical Scrolling command setup

Example 1 : Partial screen
horizontal left side scrolling with 1
column shift in every 6 frames

Display before scrolling start Display snap shot after scrolling start
Sample code

Start row 27h // Continuous horizontal scroll

— ’
SOLOMON oot ing J| SOLOMON 26 /1 Define ow 40,83 St ow adress
SYSTECH rows SYSTECH 00h 1/ No vertoal srol

00h /Y Set time interval between each

scroll step as 6 frames

Display before scrolling start Display snap shot after scrolling start

B

Example 2 : Full screen vertical

01h /f Set vertical scrolling offset as 1 row

00h // Set time interval between each
scroll step as 6 frames

2Fh /f Activate scrolling

SYSTEBH 40h // Number of scrolling rows for vertical scrolling

Display before scrolling start Display snap shot after scrolling start
Start row

address 7. ~

No of scrnll‘g SOLOMON

SOLOMON SYSTECH
SYSTECH K o

Example 3 : Full screen
diagonal scrolling (horizontal left
side scrolling with 1 column shift
plus vertical scrolling with 1 row

up) in every 10 frames.

Sample code

27h /! Continuous diagonal scroll
01h // Horizontal scroll by 1 column

00h // Define row 0 as start row address
40h // Scrolling 64 rows

01h /f Set vertical scrolling offset as 1 row
01h /! Set time interval between each

scroll step as 10 frames
2Fh {f Activate scrolling

scrolling with 1 row up in every
6 frames
SULD M D N g‘?t? ﬁleﬁiﬁiunus 'ur[erticall scroll
00h horizonta |
SU LOMON SYSTECH 00h /f Sglrtﬂrgﬁf ;ddnﬁ;sr:fnr vertical scrolling

9.2.8 Deactivate scrolling (2Eh)

This command deactivates the scrolling action. After sending 2Eh command to deactivate the scrolling action, the
ram data needs to be rewritten.

9.2.9 Activate scrolling (2Fh)

This command activates the scrolling function according to the setting done by Continuous Horizontal &
Vertical Scrolling Setup command 27h.
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10 MAXIMUM RATINGS

Table 16 - Maximum Ratings

(Voltage Reference to Vgsg)

Symbol Parameter Value Unit
Voo -0.3 to +4 V
Vobpio Supply Voltage -0.3 to Vpp+0.5 V
Vec 0to 19.0 V
Vsee / Veom SEG/COM output voltage 0to 19.0 V
Isec SEG output current 0 to 220 UA
Vin Input voltage Vgs -0.3 to Vpp +0.3 V
Ta Operating Temperature -40 to +85 °C
Tsig Storage Temperature Range -65 to +150 il

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
limits in the Electrical Characteristics tables or Pin Description.
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11 DC CHARACTERISTICS

Conditions (unless specified):

Voltage referenced to Vss
quI.|"‘[',:||:|. - 27, VDNQ — 1BV, Vﬂ{: — 110V, IF-’.EF — 1UUA, at T,,nL =250

Table 17 - DC Characteristics

Symbol Parameter Test Condition Min Typ Max | Unit
Vee | Operating Voltage - 8 11 18 V
Voo Logic Supply Voltage - 2.4 2.7 3.5 Vv

Vooio | Power Supply for I/O pins |- 16 1.8 Voo V
Vor High Logic Output Level |loyr = 100uA, 3.3MHz 0.9 xVppio| - Vooio V
VoL Low Logic Output Level lout = 100UA, 3.3MHz 0 - 0.1 xVppio| V
Vin High Logic Input Level - 0.8 xVppio!| - Vooio V
Vi Low Logic Input Level - 0 - 10.2xVppio| V

loo_sieep | Sleep mode Vpp Current | Display OFF, No panel attached - 0 10 UA
Iooio Sleep mode Vopio Current |Display OFF, No panel attached - 0 10 uA

SLEEP

lcc_steep | Sleep mode V¢ Current |Display OFF, No panel attached - 0 10 uA

Display ON, Contrast = FFh, No
lce Ve Supply Current panel attached - 700 1200 uA
Display ON, Contrast = FFh, No UA
loo Vpp Supply Current panel attached - 170 500
Segment Output Current: _
Voo = 8V, Display ON, Al Contrast = FFh 142 155 168 uA
1's pattern. »
Isec (Segment pin under test is Contrasty= 78N ) 9 ) UA
connected with a 20K Q B
resistive load to Vss) Confrast = 3Fh ) 39 i UA
Segment Output Current
Uniformity:
Dev = (lseg — Imip) / Imio
Dev o = (Inax + i) / 2 Contrast = FFh -3 - +3 %
lsgg [0:287] = Segment
current at contrast settings
Vee =12V
Adjacent pin output
. current uniformity: . 4
Adj. Dev Adi Dev = (I[n] - [n+1]) / Contrast = FFh -2 - +2 Yo
(I[n]+I[n+1])
Rcom on | COM pin output resistance | COM[0:63], | = 20mA - 25 30 Q
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12 AC CHARACTERISTICS

Table 18 - AC Characteristics

Conditions (Unless otherwise specified):

Voltage referenced to Vss
vnD = vDDID = 2.4V to 3.5V
Vee = 8.0V to 18.0V

Ta=25°C
Symbol Parameter Test Condition Min Typ Max | Unit
Oscillation Frequency of
Fosc Display Timing Voo = 2.7V 774 860 946 KHz
Generator
Ferm Frame Frequency gg’giz’; D?Eh?&?égal - Fosex1/(D xKxN) - Hz
RES# Reset low pulsie wrf:Ith - 3 - - us
Reset completion time - - - 2 us
Note

() Fosc stands for the frequency value of the internal oscillator and the value is measured when command

B3h A[7:4]=1101b [default value]

@ D stands for divide ratio
®) K stands for total number of display clocks per row. (RESET=136, i.e. phase1 DCLK+phase2 DCLK +

phase3 DCLK =4+7+125)
“) N stands for number of MUX selected by command A8h
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Table 19 - 6800-Series MPU Parallel Interface Timing Characteristics
NDD -Vgs = 2.4V to 3.5V, Vppio = 2.4V to Vpp, T =-40to +BEDC]

Symbol | Parameter Min | Typ | Max Unit

foycle Clock Cycle Time (write cycle) 130 - - ns
PWecs. | Control Pulse Low Width (write cycle) 60 - - ns
PWoecsu | Control Pulse High Width (write cycle) 60 - - ns
tovele Clock Cycle Time (read cycle) 200 - - ns
PWecs. | Control Pulse Low Width (read cycle) 100 - - ns
PWecsy | Control Pulse High Width (read cycle) 100 - - ns
tas Address Setup Time 0 - - ns
tan Address Hold Time 10 - - ns
tosw Data Setup Time 40 - - ns
torw Data Hold Time 10 - - ns
tacc Data Access Time - - 140 ns
tou Qutput Hold time - - 70 ns
tr Rise Time - - 15 ns

te Fall Time - - 15 ns

D/C# }(

P
R/W# }< ’><

pt= DO

d, = |
g1 2 PWCEH 7 F'WEEL ’f
; % R\ /7
/4 N\ 7
, T o |
< e -
D[15:0] i’ _
(WRITE) ><--; Valid Data
" ol i
) iﬁnEC ] tDHR =
D[15:0] ,
(READ) Valid Datz

ton

Figure 37 - 6800-series parallel interface characteristics
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Table 20 - 8080-Series MPU Parallel Interface Timing Characteristics
(Vpp - Vss = 2.4V to 3.5V, Vppio = 2.4V to Vpp, Ta =-40 to 85°C)

Symbol Parameter Min | Typ | Max | Unit
leyeis Clock Cycle Time 130 - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
toew Write Data Setup Time 40 - - ns
towmw Write Data Hold Time 10 - - ns
tonr Read Data Hold Time 20 - - ns
ton Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
tewLr Read Low Time 150 - - ns
Write Low Time 60 - - ns
tewkr Read High Time 60 - - ns
tewrw Write High Time 60 - - ns
i Rise Time - - 15 ns
i Fall Time - - 15 ns
tes Chip select setup time 0 - - ns
tesH Chip select hold time to read signal 0 - - ns
tesre Chip select hold time 20 - - ns
Write cycle (Form 1) Read cycle (Form 1)
o # Cs# o
‘_gh tGEF tCS
d h'
h, 7
PN TN =3 gl
t — —
> 1 B e o o oy T
y N
WER# P L~ ._] > Loy > RD# A:Fi b %; tF"nﬂ.rH_H
¥ i
L
tosw toraw t -
‘““% -
D[7:0] D[7:0] JW//
; r,
VG
Figure 38 - 8080-series parallel interface characteristics (Form 1)
Write cycle (Form 2) Read cycle (Form 2)
< toyce » - Loyce >
—» | —» |4 > | > |+
tr te lr 2
CS# \; toww < _i :& CS# \4 towir @ :"R
tF'WHW R . 1I‘F"lﬁ-‘l-fF\'. R,
ILES " ItCS ;
D/C# E‘ q D/C# ‘K
. i K|
T‘PLS tAH tPLS 1I‘.f'a.H
he B E— T‘CEF —— >
WR# \ A RD# N {
\ tGEI—F
3
i

tns.w tDH'-"u' t-“tﬂﬂ L
A
D[7:0] DI[7:0] ‘_% W//z‘_
AR 7

Figure 39 - 8080-series parallel interface characteristics (Form 2)
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Table 21 - Serial Interface Timing Characteristics

(VDD - Vss = 2.4V to 3.5V, Vppio = 2.4V to Vpp, Ta =-40 to 85°C)

Symbol Parameter Min | Typ | Max | Unit
toycin Clock Cycle Time 150 - - ns
tas Address Setup Time 40 - - ns
tan Address Hold Time 40 - - ns
tcss Chip Select Setup Time 75 - - ns
tesH Chip Select Hold Time 60 - - ns
tosw Write Data Setup Time 40 - - ns
tomw Write Data Hold Time 40 - - ns
e Clock Low Time 75 - - ns
teLkn Clock High Time i - - ns
ts Rise Time - - 15 ns
te Fall Time - - 15 ns

X X

- - 3 e
CSi# lcss * I Tean | /
pas -
E tIELI"I..L "~ > ” t'.']LI'?.H
SCLK(Dy) \ /
| [ e— 3 ) e -
| =1 Hw

SDIN(D,) X Valid Data

cst \L ya
SCLK(O AAVELW (W IgTj i wiw
SDIN(D:) < b7 ps > b5 > b4 X p3 X b2 X b1 X po >——

Figure 40 - Serial interface characteristics
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13 APPLICATION EXAMPLE

The configuration for 6800-parallel interface mode, externally V¢ is shown in the following diagram:
(VI]D= BDV, external Vﬂg= 12”, IF-'.EF = 1UUA}
> 4+—
Color OLED Panel
96RGB x 64
_... -
A A
) o ©
= = 0 10 10 = =
o o) IR0 283 O o)
&) O GREGRD) N RGRD &) 1
SSD1331U1
NC Ve Veonw NG D7-D0 E RMW# DIC# RES# CS# lper BS2 BS1 Voo VBrer FB Vooe GDR Vi NC
A A A A A A4 A T ! I | ‘ ‘ A |
[ |r1 el 4
C2 !
* &
D7-DO0 E RMW# DIC# RES# CS# Vas [GND]
Pin connected to MCU interface: D0O~D7, E, R'W#, D/C#, RES#, CS#
Pin internally connected to Vooio: CLS,
Pin internally connected to Vss: Vsss, BO0, BS3
Pin internally connected to Vgo: AVop
C1: 4.7uF "
C2: 4.7uF "
C3: 4.7uF 'Y
Voltage at lger = Ve — 3V
R1 = (Voltage at lger - Vag) / lgee = 910K for 12V Ve
Note
"' The capacitor value is recommended value. Select appropriate value against module application.

Figure 41 - Application Example for SSD1331U1R1
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14 PACKAGE OPTIONS

14.1 SSD1331Z Die Tray Information

Figure 42 - Die Tray Information

N €
! 3 e 2
E\i /__1'_'[ 7.1 1"""'.._11I-1'_'I ?Hq] ‘\h
TR == ==E= == |
| [ESEBEEES | |
T_ hrﬂ:iiiﬁif”ﬁﬁ,;;l i i |
e e e e i b
g HEeEoEae eSS 5 | f
-l e g ek gs a1 O |
= SSSESES)E G i
SoESEssE gl A '
ESelEe S 5|0 |
| = S50 ae s el i
: o A l/Ple Ae 43|
=) Yo% 4
m% Cav. Ne. F:H
i IPx Dx
W1
w2
B! | 4.00 R
: | — Spec
X_| | * mm (mil)
‘ W1 76.00+0.10 [(2992)
. 068.5040.1 W2 68.00:0.10 |(2677)
— H 4.20+ 0.10 (165)
SECTION A-A
— Dx  13.66+0.10 | (538)
TPx  48.78+0.10  [(1920)
Dy 7.55+0.10 (297)
TPyl  61.00+0.10  |(2402)
Px| 16.26+005 | (640)
Py, 3.05%0.05 [(120)
X | 13254001 |(522)
Y 1.73 +0.01 (68)
Z 0.62 + 0.05 (24)
N |84 (Pocket number)
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14.2 SSD1331U1R1 COF PACKAGE DIMENSIONS

Figure 43 - SSD1331U1R1 outline drawing

TAPE
LUN-WINDING

DIRECTION

i
DETAIL E

i i

6 e (R <o

(D

NOTE: LUN—WINDING

1. GENERAL TOLERANCE: 20.05mm

2. MATERIAL s
P 38t4um | / | oo
CU: 8f2um —
SR: 15+10um i AL

(UTHER TOLERANCE: x0.200mm>
3. SN PLATING: 0.23x0.05um
4. TRAPESITE! @ SPH, 23.73mm
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14.3 SSD1331U1R1 COF PACKAGE PIN ASSIGNMENT

Figure 44 - SSD1331U1R1 pin assignment drawing
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Table 22 - S5D1331U1R1 pin assignment

Pinno. | Pin name Pinno. | Pin name Pinno. | Pin name Pinno. | Pin name Pinno. | Pinname Pin no. Pin name |
7 NC Bl SAGS 161 SEGE pLE] BCa0 KVE SATS a01 NC |
g Ve - 82 | ooz | [ 162 | GAme | T 22z [ 3sB3 | [ 32 sCiE o
. VCONH | B3 SB9Zz | [ 163 SC65h 243 SA30 323 SE12
i NG B TAG7 164 23213 pLE) Lok} 2q SA1Z
B 07 213 SCo1 165 SAGD 245 SBa8 o5 SC11
3 DG 86 SBO1 166 SCod 246 SA3E 326 SB11
¥ )] 57 AT 167 SBod Py 5Car cyrd SATT
B D4 1] SCo0 168 ALY 748 SBa7 728 SC10
I a9 | oBoo | [T 169 | Sces | T 240 | SA37r | I 328 [ sBic
10 D2 50 SAGD 170 SB63 250 SCab 330 SAT0
11 D1 T SCEg 171 TAGS pLE] SB36 KKE SCO
1z | Do | - 92 | =Bag | [ 17z | s&some | I 232 1 3SAs% | o & 1 &Bm
13 E 93 SABG 173 SB62 253 SCa5 333 SAD
! FTWH o SCH8 174 SAGZ pLT! (232 K1 T 2784
15 DICH g5 SBas 175 SC61 | Lt A3 an =K
18 RES#H 06 SABE 176 SB61 256 SCd 336 SAS
17 CS# 97 SCa7 177 SAB1 257 SB34 337 SC7
18 IREF ;] SBa7 178 SC60 L] SAS KKI:] SB7
19 B52 g9 SABT 179 SB60 250 SCa3 330 SAT
20 BS1 100 SCB6 180 SABO 260 SBa3 340 SC6
71 VoD 101 SBaG 181 SCh0 761 ¥ -KK] REE 23213
g NG 102 | SAses | [ 182 | SB&e | || 282 | Sc3z | [ ¥z | SAF
23 NG 103 SCB5 183 SAGD 263 SB32 343 5Ch
Pz NC 104 SBa5 T84 SChE 764 SASZ REE ] 23213
25 | VBREF | 106 | SA8s | [T 185 | SBo8 | T 285 1 s8CcaT 1 I O MmT T BAR
26 NG 108 | SCBd | 166 SALE 266 SB31 | 6 SCa
o7 FB 107 (2925 7 187 SCh7 67 SAS] ¥ 2327
78 Yin]n]:] 108 AL 188 SB57 768 SCa0 748 AL
20 GDR 109 SCo3 189 SAGT 260 SBa0 340 SC3
30 vEs 110 SEas T00 SCh0 =70 SAI0 50 23z K]
R NC 711 CALS 101 SB56 o7 SC2g K15 CAS
- 32 NG| 112 | oScez | [ 192 | SABe | | 2rz | sSB2@ | [ 38z | scz
33 NC 113 SB82Z 103 SChH5 273 SAZ9 353 SBZ
™ NC 114 ALY 104 SB55 774 SC28 o SAZ
35 | CONMG3 | - 118 | see1 | [ 18, 1 SAm | TP =B’ | T Osms st
— 36 | COMB1 | — 116 | =B81 | [ 196 | 5Schd | | 2 | SA28 | [ 3we | sB1
37 COMGY 117 CAGT 107 SBELE Z77 SC27 557 SAl
a8 | CONBT | 118 | oSee0 | [ 198 | SARF | [T 2 3sB2r | o &8 1 &oo
35 COMGBS | 119 SBa0 199 SCh3 275 SAZ7 350 SBO
40 COM53 120 SABD 200 SB53 280 SC26 360 SAD
g COMBT 121 SCrg 201 SALS 78] SB26 | KT NG
47 COM4D | 122 SB79 202 SCh2 282 SAZE 362 NG
43 COM47 | 123 SATY 203 SB52 283 SC25 363 NC
4 COMaS 124 T oyd:] 04 GAL? pLE] SB25 560 NG
45 COMA3 | 125 SB78 205 SCH1 | 285 SAZ5 365 NC
46 COM4T 126 SATS 206 SB51 286 5C24 366 NC
a7 COM3 127 SCr7 T07 SAGT 787 TB24 67 COMO
48 | CONG37T | - 128 | =Brr | [T 208 1 Scho | T 2B SAE | T e comm
— 49 | COM35 | 120 | oSArr | [ 208 [ ©SBho | T 289 [ ©5C23 | [ 3m9 [ comd
50 COM33 130 SCr6 210 SAS0 200 SB23 370 COMG
5 COMST 131 BTG 711 5S040 701 SAZS | KYE COMB
52 COMZ20 | 132 SATG 212 SB40 752 SC27 372 COMIO |
53 COMZ7 133 SCi5 213 SA4G 203 SB22 33 COM12
5 COMZE 134 SBET5 714 T L] 754 27 Vede) KYF COMIZ
1 COMZ3 | 135 SATD PR L SB4% 205 SC2] 5D COMIG |
86 | CONZT | 136 | oS¢rd | [T 216 | SBAIE | [T 286 [ SB2T | T &m 1 cowmie
5T COMIg 137 SET4 17 SCar 757 SAZ] <Yird COMZ0
12] COMIT | 138 AT 218 SBa7 208 SC20 378 COMZZ |
59 | CONMIE | 139 | oscra | [T 219 | SAdr | T 299 | SB20 | [ 379 | cowmex
B0 COM13 | 140 SBT3 220 SC46 300 SAZ0 380 COMZ26
B COMIT iE§| SATS o1 SB4G 307 5C10 KL COMZE |
B2 COMD | 142 SCr2 007 SAAG | 302 SB19 362 COM30 |
63 COM? 143 SB72 223 SC45 303 SAT9 3083 COMa3Z
F) COMS 144 CATZ Tod SE45 304 SCI18 KL%} COMSE
B5 COMS | 145 SCr oon SAdD 305 618 305 COM3G |
66 COM1 146 SB71 226 SCa4 306 SAT8 306 COM38
BT NG 147 SAT] o7 SEad 307 BC7 KL CONA0
2] NG 148 SCr0 oo8 SAAd 308 SB17 300 COMAZ |
60 NC 149 SB70 229 SC43 309 SA17T | 389 | COM4d |
70 NG 150 TATO PRI 32T K] RELY 5CI6 390 CONEG
71 NC 151 SCh0 731 SAAS REE] SB16 307 CONAR
72 NG | — 152 | sSBeg | [ =232 | 5caz | | 312 | SAT6 | [ 39z | comso |
73 SCo95 153 SABY 233 SB42 313 SCi156 303 COM52
74 (9215 154 5068 pRY] SAAT REE! SB15 T0q COMBE |
15 | SAGS | 156 | oBe8 | [ 238 | &4l | T 38 | SATE | [ 5395 | Ccowmse
76 SCod 156 SAGS 236 SB41 316 SC14 306 COM5E
77 SEOd 157 Sh7 pRY SAAT 17 B4 5ar COMBO
78 SADT 158 SEGT PRE:] SCA0 REE:] A1 708 COMBZ |
78 | SCa93 | — 150 | oA6r | [ 238 [ ©SBa0 | [ 319 [ ©5ciz3 | [ 3@ [ NG
B0 SEOS 160 5066 pE] SAA0 20 SB13 00 NG
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14.4 SSD1331U3R1 COF PACKAGE DIMENSIONS

Figure 45 - S5D1331U3R1 outline drawing
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14.5 SSD1331U3R1 COF PACKAGE PIN ASSIGNMENT

Figure 46 - SSD1331U3R1 pin assignment drawing

JN
JN
JN
£onWad

19W02
==

Skl
Wb
TWaJ
JN
JIN
IN
JN
IN
N
G638
Ceds
CEVS

0JS
0ds
0¥s
IN
JIN
JN
IN
JN

IN
OWa2

ok
v

85W0J

09w

29NW0D

JN
IN
IN

ct
%3
143
SE
e
LE

79
9
33
/9
39
69
0/
2
2/
i
v/
G/

1S3
65E
09€
19€
c It
£ o8
P
Go¢E

ot
LEE

89¢
69¢€

6E
L6E
868
66¢
[0}

10w

IN
S3A
=18y
dO0OA
d

N
4348 A
AL
TIA
OITTA
1549
csd

E !
&=
30N
H5 3
#H/0
HM /&
Hld/3
0

1

cll

ell

f7(l

Sl

Sa

L1

IN
HWOD A
 pi Y
N

£
0&
=
==
Le
e

s

M~ i F 2 AN o
e R g (R g . o S B R T o

g ™M = W 0o M~ o o

—

SSD1331

Jul E[}L’JE‘ PEEJ’EB‘ Rev 1.0 |

Solomon Systech




Table 23 - SSD1331U3R1 pin assignment

Pin no. Pin name Pin no. Pin name Pin no. Pin name Pin no. Pin name Pin no. Pin name Pin no. Pin name
| [ :§ SAOS | 61 23211 pL§ SCa0 2] TAIS o7 | NC
. VoG B2 SCoz | 162 SAGG | Pl ) SBa0 K] SC12 |
3 VCOMH | K] SBo2 163 SC6h P K] CASD 23 B2
4 Ne 84| SAGZ | — 164 SBes | I 244 | 538 | [T 324 | SA1Z
5 D7 a5 SCo1 165 SABS 245 SB38 325 SC11
B 06 233 SBO1 66 SCod pL L] CASE 6 SBI11
-7 | 05 | a7 | SAS1 | . i6r | oBed | I 27 | s5car | [ 371 BATT
] D4 B8 SCoo | 168 SAGY 748 SBar 328 SC10
9 D3 80 SBA0 | 169 SCB4 249 SA37 329 SB10
10 D2 a0 SASD 170 SBE3 250 SC36 330 SA10
11 D1 01 SCE0 71 CAGS P15 SB36 KRR [T 8d¢]
O - 492 | SBag | 12| see2 | I 252 | 3SAm | [ 332 1 =B
13 EIRDE | a3 SABD 173 SBh2 753 SCa5 333 SAD
14 RIW# a4 SCB8 174 SAG2 754 SB35 34 Sca
15 DIC# | a5 SBE8 175 SCB1 755 SA35 335 SBEB
16 RESH a5 TABE | 176 SEG1 756 {oRT! 335 SAB
O Y A L a7 | Sear | ot | =Ael | I 257 | a8 | T s 1 &
18 FR ag SBa7 178 SC60 758 SA3d 338 SBY
19 IREF ag SAB7 179 SBE0 259 SC33 330 SAT
70 B52 T00 SC00 T80 SAGD 260 23 kk] 0 (78]
21 BS1 | T01 SBo6 181 SChy 761 CSASS KEE| SBh
22 VDDIO | 102 SASE 182 SBG5O 762 SCaz 2 SAG
23 VDD 103 SCB5 183 SASLD 763 SB32 343 SCH
24 VCIR 104 SBE5 184 SC58 264 SA3Z 344 SBS
25 VEREF 105 ARG T85 (23=01:] 765 SCaT 5 SAS
T 26 NG 106 | S.ed | — 186 | oA | I 268 | =891 | T &8 504
27 FB 107 SBa&d | — 187 SCo7 767 SA31 3T SE4
28 VDDB 108 SABd 188 SB57 768 SC30 348 SAd
24 GDR 109 SC83 189 SAST 269 SB30 349 SC3
30 V5SS 710 SB83 | T80 5056 F70 SA30 350 SE3
31 NG 111 SABS | T 101 SBoe | | 2r1 | scz2a | [ 351 | SA3
32 NC 112 SCB2 192 SAGE 372 SB29 352 SC2
33 NC 113 SBaZ 193 SCh5 773 SAZG 353 SB2
KE:) NC 714 SABZ | T SBhh =rd SC20 KL¥] SAZ
35 COMGS | 115 SCe1 | 195 SALL o5 B2 K1t SC
36 | COMB1 | 116 | SB&1 | — 106 1| oced | T ;@ | sA@ | [ 38 | sSBT
37 COM53 | 117 SABT 197 SB54 P77 SC27 357 SA1
38 COMS7 118 SCB0 198 SAG4 778 SB27 358 SCO
30 COMBS 119 SBR0 189 553 [ e SAZT L] SEO
A0 COMBS | 120 SABD 200 SBha 780 T0l] 360 SAD |
A1 COMB1 | 121 SC70 201 CALS Za1 SB26 361 NC
42 COM49 | 122 B70 202 SCh2 787 SAZE 362 NC
43 COM47 | 123 SATO 203 SBE52 283 SC25 363 NC
¥ COMAn | 124 | S./B | T 204 San? | I 284 | =B2s | [T 504 NG|
45 COMA3 | 125 SB78 | 205 SCh1 785 SAZE 365 NG
16 COMAT | 126 SATE 206 SBEST 786 SC24 366 NG
a7 COM39 | 127 ScCr7 | 207 SASG1 J87 SB24 367 COoMD |
48 COM37 128 SB77 208 SC50 788 SAZ4 368 COM2
a5 COM3n | 129 CSATT 200 SEG0 789 SCo3 360 CoMd |
B0 | COM33 | A | O aeTel | — 210 SAn0 | [ 200 [ SB23 | [ 370 I CoOMB
51 COM31 131 SB76 211 SC49 291 SAZ3 371 CoOMB
52 COMZ29 132 SATG | 212 SB49 207 SC22 372 COMI0 |
%] COMZT 153 5C75 713 A4 pIeK] B2z 373 COMIZ
5a COMZE | T34 CB75 714 5048 pIeT| CADY 374 COMI4 |
85 | COMZ3 | 135 | SAIS | — 215 1 o848 | I 2 | &1 | [ 373 | comis |
56 COM21 136 SC74 216 SA4B 706 SB21 376 COM18
57 COM19 | 137 SB74 217 SC47 297 SAZ1 377 COM20
- 88 | COMIrT | 138 | SAd | — 218 1 s8dr | I 208 T =00 | 3 1T coner
55 COMIG | 139 SCra 715 SAAT 7089 SB20 379 COM24 |
B0 | COMI3 | 140 |  SB73 | 220 | Scdes | I 300 | SAZ0 | [ 380 | COMzZE |
61 COM11 141 SAT3 221 SB46 301 SC19 361 COM28
62 COM39 142 SC72 222 SA4G 302 SB19 382 COM?30
. B3 | COMZ | - 143 | S8l | — o931 ods | 303 1T =AT 1 W1 Ccome
— 64 | COM5 | 144 SATZ | — 224 SB45 | [ 304 | Scie | [T 382 | comad
65 COM3 | 145 SCr71 | 725 SA4G 305 SB18 365 COM36 |
66 COM1 | 146 SB71 228 SCa4 308 SA18 386 COM38 |
67 NC 147 SAT1 227 SB44 307 SC17 387 COM40
I NG 148 | SG/0 | o8 1 SAdd | I 308 T =B1r | [ 5\ Ccomaz
EGE NG 149 | SB70 | 220 | &Sc43 | I 309 | SA1TT | [ 389 | coOmad
70 NC 150 SATO 230 SB43 310 SC16 300 COM46
71 NC 151 SC69 231 SA43 371 SB16 301 COM4E |
T2 NC 152 SB6g | a7 5042 312 SAIG 102 COMBO
73 SCOh 153 SAGD 733 SB4Z 313 SC15 303 COMBZ |
74 SBO5 154 SC68 734 SA4Z 314 SB15 304 COMbB4 |
75 SAG5 155 SB68 235 SC41 315 SA15 305 COMB6
76 SCod 156 SABE 236 SB41 316 SC14 306 COMB8
17| SBod | 167 | S.67r | . 2ar |  SA41 | I 37 | 3814 | [ 387 | Ccomeo
78 SASd | 158 SB67 738 Sc4n0 | | 318 SAld 308 COMG2 |
79 SCo3 159 SAG7 239 SB40 319 SC13 309 NC
80 SB93 160 SC66 | 240 SA4D 320 SB13 400 NC
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Solomon Systech reserves the right to make changes without further notice to any products herein. Solomon Systech makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Solomon Systech assume any liability arising
out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation consequential or
incidental damages. "Typical® parameters can and do vary in different applications. All operating parameters, including "Typicals™ must be validated for
each customer application by customer's technical experts. Solomon Systech does not convey any license under its patent rights nor the rights of
others. Solomon Systech products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the
body, or other applications intended to support or sustain life, or for any other application in which the failure of the Solomon Systech product could
create a situation where personal injury or death may occur. Should Buyer purchase or use Solomon Systech products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Solomon Systech and its offices, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that Solomon Systech was negligent regarding the design or
manufacture of the part

http.//www.solomon-systech.com
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