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Sitronix ST7773

262K Color Single-Chip TFT Controller/Driver

1. Introduction

The ST7773 is a single-chip controller/driver for 262K-color, graphic type TFT-LCD. It consists of 528 source line and
220 gate line driving circuits. This chip is capable of connecting directly to an external microprocessor, and accepts Serial
Peripheral Interface (SPI), 8-bits/9-bits/16-bits/18-bits parallel interface. Display data can be stored in the on-chip display
data RAM of 176 x 220 x 18 bits. It can perform display data RAM read/write operation with no external operation clock to
minimize power consumption. In addition, because of the integrated power supply circuits necessary to drive liquid crystal,
it is possible to make a display system with fewer components.

2. Features

€ Single chip TFT-LCD controller/driver with display data RAM

@ Display resolution: 176 (H) x RGB x 220 (V)

€ Display data RAM (frame memory): 176 x 220 x 18-bits = 696,960 bits
¢ Output:

- 176 ch source outputs (176 x RGB)
- 220 ch gate outputs
- Common electrode output
Display mode (color mode)
- Full color mode (idle mode off): 262K-colors
- Reduce color mode (idle mode on): 8-colors (1-bit for individual R, G, B color depth)
€ Display resolution option
- 176 x 220 display with 176 x 18-bits x 220 display RAM
€ Supported LC type
- Normally white LC-type
- Normally black LC-type
€ Supported data format on display host interface
- 12-bits/pixel: RGB= (444) using the 384k-bits frame memory and LUT
- 16-bits/pixel: RGB= (565) using the 384k-bits frame memory and LUT
- 18-bits/pixel: RGB= (666) using the 384k-bits frame memory
€ Supported MCU Interface
- 3-line serial interface
- 4-line serial interface
- 8-bits, 9-bits, 16-bits, 18-bits interface with 8080-series MCU
- 8-bits, 9-bits, 16-bits, 18-bits interface with 6800-series MCU
- 8-bits, 16-bits, 18-bits RGB interface with graphic controller
€ Display features
- Area scrolling
- Partial display mode
- Software programmable color depth mode
€ Build-in circuit
- DC/DC converter
- Adjustable VCOM generation
- Non-volatile (NV) memory to store initial register setting
- Oscillator for display clock generation
- Timing controller
- 4 preset gamma curves (from gamma=1.0 to 2.5)
- Line inversion, frame inversion
¢ NV Memory
- 7-bits for ID2
- 7-bits for VCOM adjustment
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€ Supply voltage range
- Analog supply voltage range for VDD to AGND: 2.7V to 3.5V
- I/O supply voltage range for VDDI to DGND: 1.6V to 3.6V
4 Output voltage level
- Source output voltage range (GVDD to AGND): 4.0V to 5.3V
- Power supply range for driver circuit (AVDD to AGND): 4.8V to 5.3V
- Output range of HIGH level of VCOM (VCOMH to AGND): 2.5V to 5.0V
- Output range of LOW level of VCOM (VCOML to AGND): -2.5V to 0.0V
- Output range of HIGH level of gate driver (VGH to AGND): +10.0V to 16.5V
- Output range of LOW level of gate driver (VGL to AGND): -13.5V to -6V
€ Lower power consumption, suitable for battery operated systems
- CMOS compatible inputs
- Optimized layout for COG assembly
- Operate temperature range: -30C to +70°C
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3. Pad arrangement
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View point: bump view

Chip size (um): 17370x820
PAD coordinate: pad center
Coordinate origin: chip center
Chip thickness (um): 30015
Bump height (um): 15+3
Bump hardness (HV): 75+25

Pad arrangement (Unit: um):
Output: pad No. 1 ~ 751 =18 x 96

18 18
—

96

Input: pad No. 752 ~ 947 =50 x 96

70

96

Alignment mark (unit: um):
Left align mark ( -8120.58,-300)
Left align mark ( 8080.6, -300)

30 | 40 | 30

30 §40 ¥ 30

Alignment mark
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4. Pad Center Coordinates

PAD No. PIN Name X Y PAD No. PIN Name X Y
1 G220 7028 299 41 G140 6308 299
2 G218 7010 168 42 G138 6290 168
3 G216 6992 299 43 G136 6272 299
4 G214 6974 168 44 G134 6254 168
5 G212 6956 299 45 G132 6236 299
6 G210 6938 168 46 G130 6218 168
7 G208 6920 299 47 G128 6200 299
8 G206 6902 168 48 G126 6182 168
9 G204 6884 299 49 G124 6164 299
10 G202 6866 168 50 G122 6146 168
11 G200 6848 299 51 G120 6128 299
12 G198 6830 168 52 G118 6110 168
13 G196 6812 299 53 G116 6092 299
14 G194 6794 168 54 Gl14 6074 168
15 G192 6776 299 55 G112 6056 299
16 G190 6758 168 56 DUMMYA 6038 168
17 G188 6740 299 57 G110 6020 299
18 G186 6722 168 58 G108 6002 168
19 G184 6704 299 59 G106 5984 299
20 G182 6686 168 60 G104 5966 168
21 G180 6668 299 61 G102 5948 299
22 G178 6650 168 62 G100 5930 168
23 G176 6632 299 63 G98 5912 299
24 G174 6614 168 64 G96 5894 168
25 G172 6596 299 65 G94 5876 299
26 G170 6578 168 66 G92 5858 168
27 G168 6560 299 67 G90 5840 299
28 G166 6542 168 68 G88 5822 168
29 G164 6524 299 69 G86 5804 299
30 G162 6506 168 70 G84 5786 168
31 G160 6488 299 71 G82 5768 299
32 G158 6470 168 72 G80 5750 168
33 G156 6452 299 73 G78 5732 299
34 G154 6434 168 74 G76 5714 168
35 G152 6416 299 75 G74 5696 299
36 G150 6398 168 76 G72 5678 168
37 G148 6380 299 7 G70 5660 299
38 G146 6362 168 78 G68 5642 168
39 G144 6344 299 79 G66 5624 299

40 G142 6326 168 80 G64 5606 168
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PAD No. PIN Name X Y PAD No. PIN Name X Y
81 G62 5588 299 121 S519 4275 168
82 G60 5570 168 122 S518 4257 299
83 G58 5552 299 123 S517 4239 168
84 G56 5534 168 124 S516 4221 299
85 G54 5516 299 125 S515 4203 168
86 G52 5498 168 126 S514 4185 299
87 G50 5480 299 127 S513 4167 168
88 G48 5462 168 128 S512 4149 299
89 G46 5444 299 129 S511 4131 168
90 G44 5426 168 130 S510 4113 299
91 G42 5408 299 131 S509 4095 168
92 G40 5390 168 132 S508 4077 299
93 G38 5372 299 133 S507 4059 168
94 G36 5354 168 134 S506 4041 299
95 G34 5336 299 135 S505 4023 168
96 G32 5318 168 136 S504 4005 299
97 G30 5300 299 137 S503 3987 168
98 G28 5282 168 138 S502 3969 299
99 G26 5264 299 139 S501 3951 168
100 G24 5246 168 140 S500 3933 299
101 G22 5228 299 141 $499 3915 168
102 G20 5210 168 142 $498 3897 299
103 G18 5192 299 143 $497 3879 168
104 G16 5174 168 144 496 3861 299
105 Gl14 5156 299 145 $495 3843 168
106 G12 5138 168 146 $494 3825 299
107 G10 5120 299 147 $493 3807 168
108 G8 5102 168 148 $492 3789 299
109 G6 5084 299 149 91 3771 168
110 G4 5066 168 150 $490 3753 299
111 G2 5048 299 151 489 3735 168
112 S528 4437 299 152 488 3717 299
113 S527 4419 168 153 487 3699 168
114 S526 4401 299 154 486 3681 299
115 S525 4383 168 155 485 3663 168
116 S524 4365 299 156 $484 3645 299
117 S523 4347 168 157 483 3627 168
118 S522 4329 299 158 482 3609 299
119 S521 4311 168 159 481 3591 168
120 S520 4293 299 160 $480 3573 299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
161 SA79 3555 168 201 439 2835 168
162 SA78 3537 299 202 438 2817 299
163 SATT 3519 168 203 437 2799 168
164 SA76 3501 299 204 436 2781 299
165 SA75 3483 168 205 $435 2763 168
166 SA74 3465 299 206 $434 2745 299
167 SA73 3447 168 207 433 2727 168
168 SA72 3429 299 208 432 2709 299
169 $A71 3411 168 209 431 2691 168
170 S470 3393 299 210 $430 2673 299
171 $469 3375 168 211 $429 2655 168
172 $468 3357 299 212 $428 2637 299
173 $A467 3339 168 213 427 2619 168
174 $466 3321 299 214 426 2601 299
175 $465 3303 168 215 425 2583 168
176 464 3285 299 216 S424 2565 299
177 $463 3267 168 217 $423 2547 168
178 $462 3249 299 218 $422 2529 299
179 $461 3231 168 219 421 2511 168
180 $460 3213 299 220 420 2493 299
181 $459 3195 168 221 419 2475 168
182 458 3177 299 222 418 2457 299
183 457 3159 168 223 $A17 2439 168
184 456 3141 299 224 $416 2421 299
185 $455 3123 168 225 415 2403 168
186 454 3105 299 226 414 2385 299
187 $453 3087 168 227 413 2367 168
188 452 3069 299 228 412 2349 299
189 $451 3051 168 229 411 2331 168
190 $450 3033 299 230 $410 2313 299
191 $449 3015 168 231 409 2295 168
192 $448 2997 299 232 408 2277 299
193 447 2979 168 233 407 2259 168
194 S446 2961 299 234 $406 2241 299
195 S445 2943 168 235 $405 2223 168
196 S444 2925 299 236 $404 2205 299
197 $443 2907 168 237 403 2187 168
198 $442 2889 299 238 402 2169 299
199 $441 2871 168 239 401 2151 168
200 $440 2853 299 240 $400 2133 299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
241 S399 2115 168 281 S359 1395 168
242 S398 2097 299 282 S358 1377 299
243 S397 2079 168 283 S357 1359 168
244 S396 2061 299 284 S356 1341 299
245 S395 2043 168 285 S355 1323 168
246 S394 2025 299 286 S354 1305 299
247 S393 2007 168 287 S353 1287 168
248 S392 1989 299 288 S352 1269 299
249 S391 1971 168 289 S351 1251 168
250 S390 1953 299 290 S350 1233 299
251 S389 1935 168 291 S349 1215 168
252 S388 1917 299 292 S348 1197 299
253 S387 1899 168 293 S347 1179 168
254 S386 1881 299 294 S346 1161 299
255 S385 1863 168 295 S345 1143 168
256 S384 1845 299 296 S344 1125 299
257 S383 1827 168 297 S343 1107 168
258 S382 1809 299 298 S342 1089 299
259 S381 1791 168 299 S341 1071 168
260 S380 1773 299 300 S340 1053 299
261 S379 1755 168 301 S339 1035 168
262 S378 1737 299 302 S338 1017 299
263 S377 1719 168 303 S337 999 168
264 S376 1701 299 304 S336 981 299
265 S375 1683 168 305 S335 963 168
266 S374 1665 299 306 S334 945 299
267 S373 1647 168 307 S333 927 168
268 S372 1629 299 308 S332 909 299
269 S371 1611 168 309 S331 891 168
270 S370 1593 299 310 S330 873 299
271 S369 1575 168 311 S329 855 168
272 S368 1557 299 312 S328 837 299
273 S367 1539 168 313 S327 819 168
274 S366 1521 299 314 S326 801 299
275 S365 1503 168 315 S325 783 168
276 S364 1485 299 316 S324 765 299
277 S363 1467 168 317 S323 747 168
278 S362 1449 299 318 S322 729 299
279 S361 1431 168 319 S321 711 168
280 S360 1413 299 320 S320 693 299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
321 S319 675 168 361 S279 -45 168
322 S318 657 299 362 S278 -63 299
323 S317 639 168 363 S277 -81 168
324 S316 621 299 364 S276 -99 299
325 S315 603 168 365 S275 -117 168
326 S314 585 299 366 S274 -135 299
327 S313 567 168 367 S273 -153 168
328 S312 549 299 368 S272 -171 299
329 S311 531 168 369 S271 -189 168
330 S310 513 299 370 S270 -207 299
331 S309 495 168 371 S269 -225 168
332 S308 477 299 372 S268 -243 299
333 S307 459 168 373 S267 -261 168
334 S306 441 299 374 S266 -279 299
335 S305 423 168 375 S265 -297 168
336 S304 405 299 376 DUMMYA -315 299
337 S303 387 168 377 S264 -333 168
338 S302 369 299 378 S263 -351 299
339 S301 351 168 379 S262 -369 168
340 S300 333 299 380 S261 -387 299
341 S299 315 168 381 S260 -405 168
342 S298 297 299 382 S259 -423 299
343 S297 279 168 383 S258 -441 168
344 S296 261 299 384 S257 -459 299
345 S295 243 168 385 S256 -477 168
346 S294 225 299 386 S255 -495 299
347 S293 207 168 387 S254 -513 168
348 S292 189 299 388 S253 -531 299
349 S291 171 168 389 S252 -549 168
350 S290 153 299 390 S251 -567 299
351 S289 135 168 391 S250 -585 168
352 S288 117 299 392 S249 -603 299
353 S287 99 168 393 S248 -621 168
354 S286 81 299 394 S247 -639 299
355 S285 63 168 395 S246 -657 168
356 S284 45 299 396 S245 -675 299
357 S283 27 168 397 S244 -693 168
358 S282 9 299 398 S243 -711 299
359 S281 -9 168 399 S242 -729 168
360 S280 -27 299 400 S241 =747 299
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PAD No. PIN Name X Y S2| PAD No. PIN Name X Y
401 S240 -765 168 441 S200 -1485 168
402 S239 -783 299 442 S199 -1503 299
403 S238 -801 168 443 S198 -1521 168
404 S237 -819 299 444 S197 -1539 299
405 S236 -837 168 445 S196 -1557 168
406 S235 -855 299 446 S195 -1575 299
407 S234 -873 168 447 S194 -1593 168
408 S233 -891 299 448 S193 -1611 299
409 S232 -909 168 449 S192 -1629 168
410 S231 -927 299 450 S191 -1647 299
411 S230 -945 168 451 S190 -1665 168
412 S229 -963 299 452 S189 -1683 299
413 S228 -981 168 453 S188 -1701 168
414 S227 -999 299 454 S187 -1719 299
415 S226 -1017 168 455 S186 -1737 168
416 S225 -1035 299 456 S185 -1755 299
417 S224 -1053 168 457 S184 -1773 168
418 S223 -1071 299 458 S183 -1791 299
419 S222 -1089 168 459 S182 -1809 168
420 S221 -1107 299 460 Si181 -1827 299
421 S220 -1125 168 461 S180 -1845 168
422 S219 -1143 299 462 S179 -1863 299
423 S218 -1161 168 463 S178 -1881 168
424 S217 -1179 299 464 S177 -1899 299
425 S216 -1197 168 465 S176 -1917 168
426 S215 -1215 299 466 S175 -1935 299
427 S214 -1233 168 467 S174 -1953 168
428 S213 -1251 299 468 S173 -1971 299
429 S212 -1269 168 469 S172 -1989 168
430 S211 -1287 299 470 S171 -2007 299
431 S210 -1305 168 471 S170 -2025 168
432 S209 -1323 299 472 S169 -2043 299
433 S208 -1341 168 473 S168 -2061 168
434 S207 -1359 299 474 S167 -2079 299
435 S206 -1377 168 475 S166 -2097 168
436 S205 -1395 299 476 S165 -2115 299
437 S204 -1413 168 477 S164 -2133 168
438 S203 -1431 299 478 S163 -2151 299
439 5202 -1449 168 479 S162 -2169 168
440 S201 -1467 299 480 S161 -2187 299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
481 S160 -2205 168 521 S120 -2925 168
482 S159 -2223 299 522 S119 -2943 299
483 S158 -2241 168 523 S118 -2961 168
484 S157 -2259 299 524 S117 -2979 299
485 S156 -2277 168 525 S116 -2997 168
486 S155 -2295 299 526 S115 -3015 299
487 S154 -2313 168 527 S114 -3033 168
488 S153 -2331 299 528 S113 -3051 299
489 S152 -2349 168 529 S112 -3069 168
490 S151 -2367 299 530 S111 -3087 299
491 S150 -2385 168 531 S110 -3105 168
492 S149 -2403 299 532 S109 -3123 299
493 S148 -2421 168 533 S108 -3141 168
494 S147 -2439 299 534 S107 -3159 299
495 S146 -2457 168 535 S106 -3177 168
496 S145 -2475 299 536 S105 -3195 299
497 S144 -2493 168 537 S104 -3213 168
498 S143 -2511 299 538 $103 -3231 299
499 S142 -2529 168 539 S102 -3249 168
500 S141 -2547 299 540 S101 -3267 299
501 S140 -2565 168 541 S100 -3285 168
502 S139 -2583 299 542 S99 -3303 299
503 S138 -2601 168 543 S98 -3321 168
504 S137 -2619 299 544 S97 -3339 299
505 S136 -2637 168 545 S96 -3357 168
506 S135 -2655 299 546 S95 -3375 299
507 S134 -2673 168 547 S94 -3393 168
508 S133 -2691 299 548 S93 -3411 299
509 S132 -2709 168 549 S92 -3429 168
510 S131 -2727 299 550 So1 -3447 299
511 S130 -2745 168 551 S90 -3465 168
512 S129 -2763 299 552 S89 -3483 299
513 S128 -2781 168 553 S88 -3501 168
514 S127 -2799 299 554 S87 -3519 299
515 S126 -2817 168 555 S86 -3537 168
516 S125 -2835 299 556 S85 -3555 299
517 S124 -2853 168 557 S84 -3573 168
518 S123 -2871 299 558 S83 -3591 299
519 S122 -2889 168 559 S82 -3609 168
520 S121 -2907 299 560 S81 -3627 299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
561 S80 -3645 168 601 40 -4365 168
562 S79 -3663 299 602 S39 -4383 299
563 S78 -3681 168 603 S38 -4401 168
564 S77 -3699 299 604 S37 -4419 299
565 S76 -3717 168 605 S36 -4437 168
566 S75 -3735 299 606 S35 -4455 299
567 S74 -3753 168 607 S34 -4473 168
568 S73 -3771 299 608 S33 -4491 299
569 S72 -3789 168 609 S32 -4509 168
570 S71 -3807 299 610 S31 -4527 299
571 S70 -3825 168 611 S30 -4545 168
572 S69 -3843 299 612 S29 -4563 299
573 S68 -3861 168 613 S28 -4581 168
574 S67 -3879 299 614 S27 -4599 299
575 S66 -3897 168 615 S26 -4617 168
576 S65 -3915 299 616 S25 -4635 299
577 S64 -3933 168 617 S24 -4653 168
578 S63 -3951 299 618 S23 -4671 299
579 S62 -3969 168 619 S22 -4689 168
580 S61 -3987 299 620 S21 -4707 299
581 S60 -4005 168 621 S20 -4725 168
582 S59 -4023 299 622 S19 -4743 299
583 S58 -4041 168 623 S18 -4761 168
584 S57 -4059 299 624 S17 -4779 299
585 S56 -4077 168 625 S16 -4797 168
586 S55 -4095 299 626 S15 -4815 299
587 S54 -4113 168 627 S14 -4833 168
588 S53 -4131 299 628 S13 -4851 299
589 S52 -4149 168 629 S12 -4869 168
590 S51 -4167 299 630 S11 -4887 299
591 S50 -4185 168 631 S10 -4905 168
592 $49 -4203 299 632 SO -4923 299
593 $48 -4221 168 633 S8 -4941 168
594 A7 -4239 299 634 S7 -4959 299
595 46 -4257 168 635 S6 -4977 168
596 45 -4275 299 636 S5 -4995 299
597 44 -4293 168 637 4 -5013 168
598 43 -4311 299 638 S3 -5031 299
599 42 -4329 168 639 S2 -5049 168
600 A1 -4347 299 640 S1 -5067 299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
641 Gl -5678 299 681 G81 -6398 299
642 G3 -5696 168 682 G83 -6416 168
643 G5 -5714 299 683 G85 -6434 299
644 G7 -5732 168 684 G87 -6452 168
645 G9 -5750 299 685 G89 -6470 299
646 G111 -5768 168 686 Go1 -6488 168
647 G13 -5786 299 687 G93 -6506 299
648 G15 -5804 168 688 G95 -6524 168
649 G17 -5822 299 689 G9o7 -6542 299
650 G19 -5840 168 690 G99 -6560 168
651 G21 -5858 299 691 G101 -6578 299
652 G23 -5876 168 692 G103 -6596 168
653 G25 -5894 299 693 G105 -6614 299
654 G27 -5912 168 694 G107 -6632 168
655 G29 -5930 299 695 G109 -6650 299
656 G31 -5948 168 696 DUMMYA -6668 168
657 G33 -5966 299 697 Gl11 -6686 299
658 G35 -5984 168 698 G113 -6704 168
659 G37 -6002 299 699 G115 -6722 299
660 G39 -6020 168 700 G117 -6740 168
661 G41 -6038 299 701 G119 -6758 299
662 G43 -6056 168 702 G121 -6776 168
663 G45 -6074 299 703 G123 -6794 299
664 G47 -6092 168 704 G125 -6812 168
665 G49 -6110 299 705 G127 -6830 299
666 G51 -6128 168 706 G129 -6848 168
667 G53 -6146 299 707 G131 -6866 299
668 G55 -6164 168 708 G133 -6884 168
669 G57 -6182 299 709 G135 -6902 299
670 G59 -6200 168 710 G137 -6920 168
671 G61 -6218 299 711 G139 -6938 299
672 G63 -6236 168 712 G141 -6956 168
673 G65 -6254 299 713 G143 -6974 299
674 G67 -6272 168 714 G145 -6992 168
675 G69 -6290 299 715 G147 -7010 299
676 G71 -6308 168 716 G149 -7028 168
677 G73 -6326 299 717 G151 -7046 299
678 G75 -6344 168 718 G153 -7064 168
679 G77 -6362 299 719 G155 -7082 299
680 G79 -6380 168 720 G157 -7100 168
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PAD No. PIN Name X Y PAD No. PIN Name X Y
721 G159 -7118 299 761 DGNDO -7398.58 -299
722 G161 -7136 168 762 SPI_CSX -7328.58 -299
723 G163 -7154 299 763 VDDIO -7258.58 -299
724 G165 -7172 168 764 RCMO -7188.58 -299
725 G167 -7190 299 765 RCM1 -7118.58 -299
726 G169 -7208 168 766 DGNDO -7048.58 -299
727 G171 -7226 299 767 SRGB -6978.58 -299
728 G173 -7244 168 768 SMX -6908.58 -299
729 G175 -7262 299 769 SMY -6838.58 -299
730 G177 -7280 168 770 VDDIO -6768.58 -299
731 G179 -7298 299 771 RL -6698.58 -299
732 G181 -7316 168 772 B -6628.58 -299
733 G183 -7334 299 773 SHUT -6558.58 -299
734 G185 -7352 168 774 IDM -6488.58 -299
735 G187 -7370 299 775 REV -6418.58 -299
736 G189 -7388 168 776 DGNDO -6348.58 -299
737 G191 -7406 299 777 GM1 -6278.58 -299
738 G193 -7424 168 778 GMO -6208.58 -299
739 G195 -7442 299 779 VDDIO -6138.58 -299
740 G197 -7460 168 780 DGNDO -6068.58 -299
741 G199 -7478 299 781 VDDIO -5998.58 -299
742 G201 -7496 168 782 TPI[O] -5928.58 -299
743 G203 -7514 299 783 TPI[1] -5858.58 -299
744 G205 -7532 168 784 TPI[2] -5788.58 -299
745 G207 -7550 299 785 TPI[3] -5718.58 -299
746 G209 -7568 168 786 TPO[Q] -5648.58 -299
747 G211 -7586 299 787 TPO[1] -5578.58 -299
748 G213 -7604 168 788 TPO[2] -5508.58 -299
749 G215 -7622 299 789 TPO[3] -5438.58 -299
750 G217 -7640 168 790 TPO[4] -5368.58 -299
751 G219 -7658 299 791 TPO[5] -5298.58 -299
752 DUMMYA -8028.58 -299 792 TPO[6] -5228.58 -299
753 EXTC -7958.58 -299 793 TPO[7] -5158.58 -299
754 VDDIO -7888.58 -299 794 TEST_EN -5088.58 -299
755 IMO -7818.58 -299 795 D17 -5018.58 -299
756 IM1 -7748.58 -299 796 D16 -4948.58 -299
757 IM2 -7678.58 -299 797 D15 -4878.58 -299
758 P68 -7608.58 -299 798 D14 -4808.58 -299
759 WSPI4 -7538.58 -299 799 D13 -4738.58 -299
760 AUTO -7468.58 -299 800 D12 -4668.58 -299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
801 D11 -4598.58 -299 841 VDDI -1798.58 -299
802 D10 -4528.58 -299 842 VDDI -1728.58 -299
803 D9 -4458.58 -299 843 VDDI -1658.58 -299
804 DGNDO -4388.58 -299 844 VDDI -1588.58 -299
805 D8 -4318.58 -299 845 VDDI -1518.58 -299
806 D7 -4248.58 -299 846 VDDI -1448.58 -299
807 D6 -4178.58 -299 847 VCC -673.45 -299
808 D5 -4108.58 -299 848 VCC -603.45 -299
809 D4 -4038.58 -299 849 VCC -533.45 -299
810 D3 -3968.58 -299 850 VCC -463.45 -299
811 D2 -3898.58 -299 851 VCCO -393.45 -299
812 D1 -3828.58 -299 852 vDD 88.26 -299
813 DO(SDA) -3758.58 -299 853 VDD 158.26 -299
814 VDDIO -3688.58 -299 854 VDD 228.26 -299
815 DGNDO -3618.58 -299 855 VDD 298.26 -299
816 OSCP -3548.58 -299 856 vDD 368.26 -299
817 TEP -3478.58 -299 857 vDD 438.26 -299
818 CSX -3408.58 -299 858 VDD 508.26 -299
819 RDX(E) -3338.58 -299 859 VDD 578.26 -299
820 WRX (R/WXx) -3268.58 -299 860 VDD 648.26 -299
821 SDA -3198.58 -299 861 VDD 718.26 -299
822 SCL -3128.58 -299 862 GvVDD 788.26 -299
823 RESX -3058.58 -299 863 GvDD 858.26 -299
824 DGNDO -2988.58 -299 864 CcuP 2232.71 -299
825 D/CX(SCI) -2918.58 -299 865 C11P 2302.71 -299
826 DGNDO -2848.58 -299 866 C11P 2372.71 -299
827 PCLK -2778.58 -299 867 C11P 244271 -299
828 DGNDO -2708.58 -299 868 C1IN 2512.71 -299
829 DE -2638.58 -299 869 C1IN 2582.71 -299
830 HS -2568.58 -299 870 C1IN 2652.71 -299
831 VS -2498.58 -299 871 C1IN 2722.71 -299
832 DGND -2428.58 -299 872 C12P 2792.71 -299
833 DGND -2358.58 -299 873 C12P 2862.71 -299
834 DGND -2288.58 -299 874 C12p 2932.71 -299
835 DGND -2218.58 -299 875 C12P 3002.71 -299
836 DGND -2148.58 -299 876 C12N 3072.71 -299
837 DGND -2078.58 -299 877 C12N 3142.71 -299
838 DGND -2008.58 -299 878 C12N 3212.71 -299
839 DGND -1938.58 -299 879 C12N 3282.71 -299
840 VDDI -1868.58 -299 880 AVDDO 3352.71 -299
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PAD No. PIN Name X Y PAD No. PIN Name X Y
881 AvVDDO 3422.71 -299 921 VCOML 6222.71 -299
882 AVDDO 3492.71 -299 922 VCOML 6292.71 -299
883 AVDDO 3562.71 -299 923 VGL 6362.71 -299
884 AVDD 3632.71 -299 924 VGL 6432.71 -299
885 AVDD 3702.71 -299 925 VGL 6502.71 -299
886 AVDD 377271 -299 926 VGHO 6572.71 -299
887 AVDD 3842.71 -299 927 VGH 6642.71 -299
888 AGND 3912.71 -299 928 VGH 6712.71 -299
889 AGND 3982.71 -299 929 Cc22P 6782.71 -299
890 AGND 4052.71 -299 930 c22P 6852.71 -299
891 AGND 412271 -299 931 c22P 6922.71 -299
892 AGND 4192.71 -299 932 C22N 6992.71 -299
893 AGND 4262.71 -299 933 C22N 7062.71 -299
894 AGND 4332.71 -299 934 C22N 7132.71 -299
895 AGND 4402.71 -299 935 C23P 7202.71 -299
896 AGND 447271 -299 936 C23P 7272.71 -299
897 AGND 454271 -299 937 C23P 7342.71 -299
898 AGND 4612.71 -299 938 C23N 7412.71 -299
899 AGND 4682.71 -299 939 C23N 7482.71 -299
900 AGND 4752.71 -299 940 C23N 7552.71 -299
901 VCI1 4822.71 -299 941 VREF 8172.06 -299
902 VCl1 4892.71 -299 942 VCOM 8242.06 -299
903 VCl1 4962.71 -299 943 VCOM 8312.06 -299
904 VCl1 5032.71 -299 944 VCOM 8382.06 -299
905 C21P 5102.71 -299 945 VCOM 8452.06 -299
906 C21P 5172.71 -299 946 VCOM 8522.06 -299
907 C21P 5242.71 -299 947 VCOM 8592.06 -299
908 C21IN 5312.71 -299
909 C21IN 5382.71 -299
910 C21IN 5452.71 -299
911 VCLO 5522.71 -299
912 VCL 5592.71 -299
913 VCL 5662.71 -299
914 VCL 5732.71 -299
915 VCOMH 5802.71 -299
916 VCOMH 5872.71 -299
917 VCOMH 5942.71 -299
918 VCOMH 6012.71 -299
919 VCOML 6082.71 -299
920 VCOML 6152.71 -299
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5. Block diagram
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6. Pin description

6.1 Power supply pin

Name 110 Description Count | Connect pin
VDD I Power supply for analog, digital system and booster circuit. VDD
VDDI | Power supply for /0O system. VDDI
AGND | System ground for analog system and booster circuit. GND
DGND | System ground for 1/0 system and digital system. GND
6.2 Interface logic pin
Name 110 Description Count | Connect pin
-8080/6800 MCU interface mode select.
-P68="1", select 6800 MCU parallel interface.
P68 I -P68="0", select 8080 MCU parallel interface. 1 DGND/VDDI
-If not used, please connect this pin to VDDI or DGND level.
_ -Selection for MCU parallel interface or serial interface.
IMO~IM2 : -If not used, please connect this pin to VDDI or DGND. s DGND/VDDI
-When in serial interface, this pin can be used to choose 3-line or 4-line
WSPI4 SPI. 1 DGND/VDDI
-If not used, please fix this pin to DGND.
-This signal will reset the device and it must be applied to properly
RESX | initialize the chip. 1 MCU
-Signal is active low.
-Chip selection pin (“Low” is enable).
CSX ! -This pin can be permanently fixed “Low” in MCU interface mode only. 1 MCU
-Display data/command selection pin in MCU interface.
DICX -D/CX="1": display data or parameter.
(Sch I -D/CX_=’Oi: command_da_lta. 1 MCU
-In serial interface, this is used as SCL.
-If not used, please connect this pin to VDDI or DGND.
RDX -Read engble in 8Q80 MCU parlalllel interface. .
(E) -Read/write operation enable pin in 6800 MCU parallel interface. 1 MCU
-If not used, please connect this pin to VDDI or DGND.
-Write enable in MCU parallel interface.
WRX -In 4-line serial interface, this pin is used as D/CX (data/ command
; 1 MCU
(RIW) selection).
-If not used, please connect this pin to VDDI or DGND.
-When RCM1, RCM0="01"(MCU interface2), this pin is used as serial
SPI CSX input pin 1 MCU
- -When RCM1, RCMO0="'00" or ‘1X’, this pin is not used and please DGND/VDDI
connect to VDDI or DGND level.
-When RCM1, RCM0="01"(MCU interface2), this pin is used as serial
SCL | input pin 1 MCU
-When RCM1, RCMO0="00" or ‘1X’, this pin is not used and please DGND/VDDI
connect to VDDI or DGND level.
-When RCM1, RCM0="1X' (RGB interface) or ‘01'(MCU interface2),
this pin is used as serial input/output pin. MCU
SDA -When RCM1, RCM0="00" (MCU interface), this pin is not used and 1 DGND/VDDI
please connect to VDDI or DGND level. The serial input/output pin in
MCU interface mode is DO.
-Monitoring pin of internal oscillator clock and is turned ON/OFF by S/W
command.
0sC o -When this pin is inactive (function OFF), this pin is DGND level. 1 i
-If not used, please open this pin.
-When RCM="1" (RGB interface), D[17:0] are used as RGB interface
data bus.
-When RCM="0" (MCU interface), D[17:0] are used as MCU parallel
D[17:0] 1/0 interface data bus. 18 MCU
-DO is the serial input/output signal in serial interface mode.
-In serial interface, D[17:1] are not used and should be connected to
VDDI or DGND.
-Tearing effect output pin to synchronies MCU to frame rate, activated
by S/W command.
TE o -When this pin is inactive, this pin is DGND level. L MCU
-If not used, please open this pin.
PCLK | -Pixel clock signal in RGB interface mode. 1 RGB interface

-If not used, please fix this pin at VDDI or DGND.
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-Vertical sync. signal in RGB interface mode.

-If not used, please fix this pin at VDDI or DGND.

VS ! -If not used, please fix this pin at VDDI or DGND. L RGB interface
-Horizontal sync. signal in RGB interface mode. .

HS ! -If not used, please fix this pin at VDDI or DGND. L RGB interface

DE | -Data enable signal in RGB interface mode. 1 RGB interface

Notel. If CSX is connected to ground in parallel interface mode, there will be no abnormal visible effect on the display
module. Also there will be no restriction on using the parallel Read/Write protocols, power On/Off sequences or
other functions. Furthermore, there will be no influence to the power consumption of the display module.

Note2. When in 8-line parallel mode (IM2, IM1, IMO ="001") and if some data or signal appears on D[17:8], then it will
have no influence to the system. (D[17:8] can be connected to”1” or "0™)

Note3. When CSX="1", there is no influence to the parallel and serial interface.

Note4. “1” ="HIGH"= VDDI level, “0" ="LOW"= DGND level.

6.3 Mode selection pin

Name 110 Description Count | Connect pin
-To use extended command set, please connect this pin to VDDI.
-During normal operation, please open this pin (internal Rpuii-down=2MQ).
EXTC | EXTC Enable/disable modification of extend command 1 VDDI/DGND
0 Only use default command set
1 Use extended command set
-Normal mode and idle mode selection pin.
IDM Enable/disable idle mode
IDM | 0 Normal display (can be changed to Idle mode by 1 VDDI/DGND
S/W)
1 Idle mode enable
GM1, -Please connect to DGND
GMO | 2 DGND
-RGB or MCU interface mode selection pins.
RCM[1:0] Selection of MCU or RGB interface
RCM1, 00 0 MCU Interface(1)
RCMO : 01 1 MCU Interface(2) 2 VDDI/DGND
10 2 RGB Interface (1)
11 3 RGB Interface (2)
-RGB arrangement selection pin for color filter design.
SRGB RGB arrangement
SRGB || 0 S1, S2, S3 filter order = R, 'G, 'B’ L VDDI/DGND
S1, S2, S3 filter order = ‘B, ‘G, ‘R’
-Scanning direction of source output selection pin.
SMX Scanning direction of source output
SMX | 0 S1.>S528 1 VDDI/DGND
1 S528->S1
-Scanning direction of gate output selection pin.
SMY Scanning direction of gate output
SMY | 0 G1.>G220 1 VDDI/DGND
1 G220->G1
-Polarity of source output selection pin.
REV Command Polarity of source output
INVON(21h) Data reverse
REV : 0 INVOFF(20h) Data not reverse L VDDI/DGND
1 INVON(21h) Data not reverse
INVOFF(20h) Data reverse
-Display On/Off control pin In RGB interface.
SHUT Display On/Off
SHUT | 0 Display On 1 VDDI/DGND
1 Display Off
-Scanning direction of source output selection pin in RGB interface.
RL SMX Scanning direction of source output
0 0 S1->S528
RL | 0 1 S528551 1 VDDI/DGND
1 0 S528->S1
1 1 S1->S528
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-Scanning direction of gate output selection pin in RGB interface.
B SMY Scanning direction of gate output
0 0 G1->G220
B | 0 1 G220->G1 1 VDDI/DGND
1 0 G220->G1
1 1 G1->G220
AUTO I -Please connect this pin to VDDI. 1 VDDI
-Enable/disable the test mode
TEST EN | TEST EN Test mode enable/disable 1 VDDI/DGND
- 0 Not in TEST mode
1 In TEST mode
6.4 Driver output pin
Name 1/0 Description Count | Connect pin
Slto . .
S508 0] - Source driver output pins. 528 -
Glto . .
G220 0] - Gate driver output pins. 220 -
VeIl /o - A reference voltage for step-.u.p c!rcwt 1. 4 Capacitor
- Connect a capacitor for stabilization.
- Power input pin for analog circuits.
AVDD I - In normal usage, connect it to AVDDO. 4 AVDDO
AVDDO o - Output of step-up circuit 1 o 4 Capacitor
- Connect a capacitor for stabilization.
- Power input pin for VCOM circuit.
VeL ! - In normal usage, connect it to VCLO. 3 VCLO
- A power output pin of step-up circuit 4.
VCLO (@) - When VCOML is higher than AGND, VCLO=AGND. 1 Capacitor
- Connect a capacitor for stabilization.
- Power input pin for gate driver circuit.
VGH ! - In normal usage, connect it to VGHO. 2 VGHO
VGHO o - Positive output pin of the step.-up.mrcunt 2. 1 Capacitor
- Connect a capacitor for stabilization.
- Power input pin for gate driver circuit.
VGL | - Negative output of the step-up circuit 2 is connected inside the driver. 3 VGLO
- Connect a capacitor for stabilization.
VREE o - A reference voltage for power sy§tem. 1 Capacitor
- Connect a capacitor for stabilization.
- A power output of grayscale voltage generator.
- Connect a capacitor for stabilization. .
GVDD 0 - When internal GVDD generator is not used, connect an external 2 Capacitor
power supply (AVDD-0.5V) to this pin.
VCOMH o - Positive voltage qutput of V(?(.)M.. 4 Capacitor
- Connect a capacitor for stabilization.
VCOML o - Negative voltage.output of VQOM. 4 Capacitor
- Connect a capacitor for stabilization.
Common
VCOM (@) - A power supply for the TFT-LCD common electrode. 6
electrode
C11P,
C11N . . . - Step-up
C12P. (@) - Capacitor connecting pins for step-up circuit 1 (for AVDDO) 16 Capacitor
C12N
C21P,
C21N
C22P, o - Capacitor connecting pins for step-up circuit 2 and 4 (for VGHO, 18 Step-up
C22N VGLO, VCLO) Capacitor
C23P,
C23N
VDDIO @) -VDDI voltage output level for monitoring. 6 -
DGNDO 0] -DGND voltage output level for monitoring. 9 -
VCCO o -Monitoring pin of_lnternal dlg_lt_al r_eference voltage. 5 Capacitor
-Connect a capacitor for stabilization.
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6.5 Test pin
Name 1/0 Description Count Connect pin
TPI[3]~[0] [ -Please open these pins. 4 DGND
TPO[7]~[0] O | -Please open these pins. 8 Open
Dummy ) -These pins are dummy (have no function inside). 4 Open
-Can allow signal traces pass through these pads on TFT glass.
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7. Driver electrical characteristics
7.1 Absolute operation range

Iltem Symbol Rating Unit
Supply voltage VDD -0.3~+4.6 \
Supply voltage (Logic) VDDI -0.3~+4.6 \
Supply voltage (Digital) VCC -0.3~+4.6 V
Driver supply voltage VGH-VGL -0.3 ~+30.0 \Y
Logic input voltage range Vin 0.3~VDDI +0.3 \Y
Logic output voltage range Vo 0.3~VDDI +0.3 \
Operating temperature range Torr -40 ~ +85 C
Storage temperature range Tste -55 ~ +125 C

Note: If one of the above items is exceeded its maximum limitation momentarily, the quality of the product may be
degraded. Absolute maximum limitation, therefore, specify the values exceeding which the product may be
physically damaged. Be sure to use the product within the recommend range.

7.2 DC characteristic

. Specification n Related
Parameter Symbol Condition Mn | TYP | Max Unit Pins
Power & operation voltage
System voltage VDD Operating voltage 2.7 2.8 3.5 \
Interface operation VDDI /O supply voltage | 1.6 | 1.8/2.8 36 v
voltage
Digital operating voltage VCC Digital supply 1.6 1.8 \%
voltage
Gate driver high voltage VGH 10 16.5 \
Gate driver low voltage VGL -13.5 -5.5 \
Gate driver supply | VGH-VGL | 155 30.0 v
voltage
Input / Output
Logic-high input voltage ViH 0.7VDDI VDDI \ Note 1
Logic-low input voltage Vi VSS 0.3vDDI \ Note 1
Logic-high output voltage Von lon=-1.0mA 0.8vDDI VDDI \ Note 1
Logic-low output voltage Vou lo. = +1.0mA VSS 0.2vDDI V Note 1
Logic-high input current liH VIN = VDDI 1 uA Note 1
Logic-low input current I VIN = VSS -1 uA Note 1
Input leakage current [ IOH = -1.0mA -0.1 +0.1 UuA Note 1
VCOM voltage
VCOM high voltage VCOMH Ccom=22nF 2.5 5.0 \
VCOM low voltage VCOML Ccom=22nF -2.5 0.0 \
VCOM amplitude VCOMAC [VCOMH-VCOML]| 4.0 6.0 \Y
Source driver
Source output range Vsout 0.1 AVDD-0.1 V
Gamma reference GVDD 3.0 50 v
voltage
S_ource output settling T Below V\_nt_h 99% o5 30 us Note 2
time precision
- Sout >=4.2V,
ot onads | vaev | Sowe-oav 0| m | Nee2
4.2v>Sout>0.8V 15 mV
Output offset voltage VorseT 35 mV Note 3
Step-up circuit
Lr:)tﬁ;g:;l reference Vier 0 1 %
1st step-up voltage AVDD 5.0 5.3 \ Note 4,5
I AVDD = 1.0mA
1st step-up (VDDx2) drop VDDx2,dorp (include panel 5% %
voltage .
loading)
Linear range VLinear 0.2 AVDD-0.2 \Y
Note 1: VDDI=1.6 to 3.5V, VDD=2.7 to 3.5V, AGND=DGND=0V, Ta=-30t0 70 C
Note 2, Source channel loading= 10pF/channel, Gate channel loading=50pF/channel.
Note 3, The Max. value is between measured point of note 4 and gamma setting value.
Note 4, VDD=2.7V
Note 5, VDD=3.5V
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7.3 Power consumption

Notes:

Current consumption
. Inversion Typical Maximum
Operation mode mode Image IDDI IDD IDDI IDD
(mA) (mA) (mA) (mA)
One Line Note 1 0.01 25 0.01 2.8
-Normal mode
One Line Note 2 0.01 2.2 0.01 2.4
-Partial + Idle mode (40 lines) Frame Note 3 0.01 0.5 0.01 0.6
-Sleep-in mode N/A N/A 8uA 2uA 15uA 5uA
1. All pixels black.
2. Grayscale from top to bottom.
3. Black & white checker board 8 by 8.
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8. Timing chart

8.1 Parallel interface characteristics: 18, 16, 9 or 8-bits bus (8080-series MCU interface)

Tenw e Tenw
| |
Vi
CSX ! 1 T
Vi, L J <<% L
O — > — R PR S
| Tcs | | TCSH ! | [
| | | | | [
T I T
D/CX Vi zu I b |z Pl
Vi | | | [
I Ll Ll 1 Ll Ll
Tast :4—:“" Twe : : Tant : ‘: :
— ¢ o p— B
WRX I : Vi TwrL | TwrRH | :
Lo Vi | | |
| [ | | [
Lo ! e Tost__,l | Tour | ro
| | | |
D[17:0] L Vi G | )
write | ! Vi | !
| ' | '
: L Tres/Tresem N Tanr ! :
Lo Lo . |
| Lo |
:;ﬂ;: :< Tre/Trerm : : ' >:
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RDX IH)Z\/\,( TroL/TroLrw j Tron/TROHFM I
L
I . b
| ! |
Trat/TraTEM |<—>: :‘ﬂﬂ
D[17:0] a |
read ¢ Vi
| |

Fig. 8.1.1 Parallel interface timing characteristics (8080-series MCU interface)

Signal Symbol Parameter Min Max Unit Description
DICX Tast Address setup time 10 ns )
TanT Address hold time (Write/Read) 10 ns
Tenw Chip select “H” pulse width 0 ns
Tcs Chip select setup time (Write) 30 ns
Tres Chip select setup time (Read ID) 35 ns .
CSX Tresem | Chip select setup time (Read FM) 320 ns | (8-transfer for one pixel)
Tcse Chip select wait time (Write/Read) 10 ns
TcsH Chip select hold time 10 ns
Twe Write cycle 100 ns
WRX TwrH Control pulse “H” duration 20 ns 10MHz
TwrL Control pulse “L” duration 20 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L" duration (ID) 45 ns
TrcEm Read cycle (FM) 450 ns
RDX (FM) TRDHEM Control pulse “H” duration (FM) 90 ns \évgril;rr;ad from frame
TRDLEM Control pulse “L” duration (FM) 355 ns
Tost Data setup time 10 ns
Tout Data hold time 10 ns . _
D[17:0] Trat Read access time (ID) 40 ns Eg; mﬁw)i(::]uunq] (§:|_L:_83§|:p F
TRATEM Read access time (FM) 340 ns
TobH Output disable time 20 80 ns

Note 1: VDDI=1.6 to 3.6V, VDD=2.7 to 3.5V, AGND=DGND=0V, Ta=-30to 70 T
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Tr [« [ Tr Tr [« [ Tr
| £ V,=0.3 x VDDI | | #Vo4=0.8 x VDDI |
l l l l
V,:=0.3 x VDDI V,=0.2 x VDDI
| | | |
Tr=Tr<=15ns Tr=Tr<=15ns

Fig. 8.1.2 Rising and falling timing for input and output signal

VIH
CsX
VIL

WRX

RDX
Fig.8.1.3 Chip selection (CSX) timing

Vi = T ik
WRX
V||_ VIL

- -

RDX Twre ! " TwrH/TroHEM

Fig. 8.1.4 Write-to-read and read-to-write timing

NOTE: The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are

specified as 30% and 70% of VDDI for Input signals.
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8.2 Parallel interface characteristics: 18, 16, 9 or 8-bits bus (6800-series MCU interface)

Tenw Tenw
Vi < Tes > Tesn 0 -
CSX Vi Tres/Tresem /
N d
<« Tcse
Vi /L N
D/CX v
L N 7
o T,
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P Twe
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— v Twen XQ 4 <
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. Trow/T| . Trol/T ‘
'« RO Trorrm;  FRoL/ TRoLFM |

E S
- 7 Vi ' N~—

Tre/Trerm

<

Trat/TRATFM («—>]
D[17:0] Vi’ o Toon
read 7 * 7

Fig. 8.2.1 Parallel interface timing characteristics (6800-series MCU interface)

Signal Symbol Parameter Min Max Unit Description
D/CX Tast Address setup time 10 ns i
TanT Address hold time (Write/Read) 10 ns
Terw Chip select “H” pulse width 0 ns
Tcs Chip select setup time (Write) 30 ns
CSX Tres Chip select setup time (Read ID) 35 ns i
TrcseM Chip select setup time (Read FM) 320 ns
Tcse Chip select wait time (Write/Read) 10 ns
TcsH Chip select hold time 10 ns
Twe Write cycle 100 ns
WRX TwrH Control pulse “H” duration 20 ns 10MHz

TwrL Control pulse “L” duration 20 ns
Tre Read cycle (ID) 160 ns

RDX (ID) TroH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L" duration (ID) 45 ns
TRcEM Read cycle (FM) 450 ns

RDX (FM) TRDHEM Control pulse “H” duration (FM) 90 ns \rqugr?]r:):;ad from frame

TrOLEM Control pulse “L” duration (FM) 355 ns
Tost Data setup time 10 ns

TouT Data hold time 10 ns . _

D[17:0] TraT Read access time (ID) 40 ns IES; m;)i(:?uug gLL:_SSF?Fp F

TRATEM Read access time (FM) 340 ns
TobH Output disable time 20 80 ns

Note 1: VDDI=1.6 to 3.6V, VDD=2.7 to 3.5V, AGND=DGND=0V, Ta=-30 to 70
Note 2: The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are
specified as 30% and 70% of VDDI for Input signals.
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8.3 Serial interface characteristics (3-line serial)

CSX Vi “«_—>
Vil — Tenw
. ple Tscvew/Tscver T >
Tess <T—>
scL Z <N\ SAETVAEL Z e N
7 Tsuw/Tsr | N S Vi
¢ > ¢ > |
Tsps Tson |
v - ]
spA ' X :}
L N | TACC ! TOH ' ViH
: : \Y
SDA H Vi i
(DOUT) ),( Vi 7,4
Fig. 8.3.1 3-line serial interface timing
Signal Symbol Parameter Min Max Unit Description
Tcss Chip select setup time 60 ns
CSX TcsH Chip select hold time 60 ns
Tscc Chip select setup time 20 ns
Tenw Chip select setup time 40 ns
Tscyew Serial clock cycle (Write) 65 ns
Tshw SCL “H” pulse width (Write) 20 ns
ScL Tsiw SCL “L” pulse width (Write) 20 ns
Tscycr Serial clock cycle (Read) 150 ns
TsHr SCL “H” pulse width (Read) 60 ns
Tsir SCL “L” pulse width (Read) 60 ns
SDA Tsps Data setup time 10 ns
TsoH Data hold time 10 ns For maximum CL=30pF
(DIN) i F ini CL=8pF
(DOUT) Tacc Access time 15 ns or minimum CL=8p
Ton Output disable time 20 ns

Table 8.3: 3-line Serial Interface Characteristics

Note 1: VDDI=1.6 to 3.6V, VDD=2.7 to 3.5V, AGND=DGND=0V, Ta=-30to 70 C
Note 2: The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are
specified as 30% and 70% of VDDI for Input signals.
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8.4 Serial interface characteristics (4-line serial)

= N
Vi NC — Tenw
< Tscvew/Tscvcr Tosn
Tess <T—>
scL Z N Tstw/T SLR‘Z e
— Ton/Tsrr | ¢ 7 Vi
" Tsos TsoH
Vin = )i
sba " X 2
V, I'DCs I'DCH N\
D/CX " S
Vi b T
ACC 3 OH 3
SDA 7 Vi R
(DOUT) 5,( Vi 74
Fig. 8.4.1 4-line serial interface timing
Signal Symbol Parameter MIN [ MAX | Unit Description
Tcss Chip select setup time 60 ns
csx TcsH Chip select hold time 60 ns
Tscc Chip select setup time 20 ns
Tchw Chip select setup time 40 ns
Tscvew | Serial clock cycle (Write) 65 ns
Tshw SCL “H” pulse width (Write) 20 ns | -write command & data ram
ScL Tsiw SCL “L” pulse width (Write) 20 ns
Tscycr | Serial clock cycle (Read) 150 ns
TsHr SCL “H" pulse width (Read) 60 ns | -read command & data ram
Tsir SCL “L” pulse width (Read) 60 ns
DICX Tocs D/CX setup time 10 Ns
TocH D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) TspH Data hold time 10 ns
Tacc Access time 15 ns | For maximum CL=30pF
(DOUT) - - gl
Ton Output disable time 20 ns | For minimum CL=8pF

Table 8.4: 4-line Serial Interface Characteristics

Note 1: VDDI=1.6 to 3.6V, VDD=2.7 to 3.5V, AGND=DGND=0V, Ta=-30t0 70

Note 2: The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are
specified as 30% and 70% of VDDI for Input signals.
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9. Function description

9.1 Interface type selection
The selection of given interfaces are done by setting P68, IM2, IM1, and IMO pins as shown in following table.

Table 9.1.1 Selection of MCU interface

P68 | IM2 IM1 IMO Interface Read back selection
- 0 - - 3/4-line serial interface Via the read instruction
0 1 0 0 8080 MCU 8-hit parallel RDX strobe (8-bit read data and 8-bit read parameter)
0 1 0 1 8080 MCU 16-bit parallel RDX strobe (16-bit read data and 8-bit read parameter)
0 1 1 0 8080 MCU 9-bit parallel RDX strobe (9-bit read data and 8-bit read parameter)
0 1 1 1 8080 MCU 18-hit parallel RDX strobe (18-bit read data and 8-bit read parameter)
- 0 - - 3/4-line serial interface Via the read instruction
1 1 0 0 6800 MCU 8-hit parallel E strobe (8-bit read data and 8-hit read parameter)
1 1 0 1 6800 MCU 16-bit parallel E strobe (16-bit read data and 8-bit read parameter)
1 1 1 0 6800 MCU 9-bit parallel E strobe (9-bit read data and 8-bit read parameter)
1 1 1 1 6800 MCU 18-hit parallel E strobe (18-bit read data and 8-bit read parameter)

Table 9.1.2 Pin connection according to various MCU interface 1

P68 | IM2 | IM1 | IMO Interface RDX | WRX | D/CX Read back selection

) 0 ) ) 3-line serial interface Notel Notel | SCL | D[17:1]: unused, DO: SDA

4-line serial interface D/CX SCL | D[17:1]: unused, DO: SDA
0 1 0 0 8080 8-hit parallel RDX | WRX | D/CX | D[17:8]: unused, D7-DO0: 8-bit data
0 | 1| 0o | 1 |808016bitparallel RDX | WRX | pjcx | DEL76l unused, D15-DO: 16-bi
0 1 1 0 8080 9-bit parallel RDX | WRX | D/CX | D[17:9]: unused, D8-D0: 9-bit data
0 1 1 1 8080 18-hit parallel RDX | WRX | D/CX | D17-D0: 18-bit data
i 0 i i 3-line serial interface Notel Notel | SCL | D[17:1]: unused, DO: SDA

4-line serial interface D/CX SCL | D[17:1]: unused, DO: SDA
1 1 0 0 6800 8-bit parallel E R/WX | D/ICX | D[17:8]: unused, D7-DO0: 8-bit data
1| 1| 0| 1 |680016-bitparalel E | Rwx | Dicx | DELTAOK unused, DIS-DO: 16-br
1 1 1 0 6800 9-hit parallel E R/WX | D/CX | D[17:9]: unused, D8-DO: 9-bit data
1 1 1 1 6800 18-bit parallel E R/WX | D/ICX | D17-D0: 18-bit data

Table 9.1.3 Pin connection according to various MCU interface 2

P68 | IM2 | IM1 | IMO Interface RDX | WRX | D/CX Read back selection
3-line serial interface Notel D[17:0] : unused, SPI_CSX, SDA,
- 0 - - Notel Notel SCL
. - D[17:0] : unused, SPI_CSX, SDA,
4-line serial interface D/CX SCL -
0 1 0 0 8080 8-bit parallel RDX | WRX | D/CX | D[17:8]:unused, D7-DO: 8-bit data
0 | 1| o | 1 |808016-bitparallel RDX | WRX | D/CX 53;:16]: unused, D15-DO: 16-bit
0 1 1 0 8080 9-hit parallel RDX | WRX | D/CX | D[17:9]: unused, D8-DO0: 9-bit data
0 1 1 1 | 8080 18-bit parallel RDX | WRX | D/CX | D17-D0: 18-bit data
3-line serial interface Notel D[17:0] : unused, SPI_CSX, SDA,
- 0 - - Notel Notel SCL
. - D[17:0] : unused, SPI_CSX, SDA,
4-line serial interface D/CX SCL
1 1 0 0 6800 8-bit parallel E R/WX | D/ICX | D[17:8]: unused, D7-DO0: 8-bit data
1] 1| o | 1 |680016-bitparallel E | RWx | Djcx | D076k unused, D15-DO: 16-bi
1 1 1 0 6800 9-hit parallel E R/WX | D/CX | D[17:9]: unused, D8-DO: 9-bit data
1 1 1 1 6800 18-bit parallel E R/WX | D/ICX | D17-D0: 18-bit data

Note 1. Unused pins can be open, or connected to DGND or VDDI.
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9.2 8080-series MCU parallel interface (P68="0")

The MCU can use one of following interfaces: 11-lines with 8-data parallel interface, 12-lines with 9-data parallel interface,
19-line with 16-data parallel interface or 21-lines with 18-data parallel interface. The chip-select CSX (active low)
enables/disables the parallel interface. RESX (active low) is an external reset signal. WRX is the parallel data write
enable, RDX is the parallel data read enable and D[17:0] is parallel data bus.

The LCD driver reads the data at the rising edge of WRX signal. The D/CX is the data/command flag. When D/CX="1",
D[17:0] bits is either display data or command parameter. When D/C="0’, D[17:0] bits is command.

The 6800-series bi-directional interface can be used for communication between the micro controller and LCD driver. The
selection of this interface is done when P68 pin is in low state (DGND). Interface bus width can be selected with IM2, IM1
and IMO.

The interface functions of 8080-series parallel interface are given in following table.

Table 9.2.1 The function of 8080-series parallel interface

P68 | IM2 | IM1 | IMO | Interface D/CX | RDX | WRX Read back selection
0 1 1 Write 8-bit command (D7 to D0)
0 1 0 0 8-bit 1 1 1 Write 8-bit display data or 8-bit parameter (D7 to D0)
parallel 1 1 1 Read 8-bit display data (D7 to D0)
1 1 1 Read 8-bit parameter or status (D7 to DO)
0 1 1 Write 8-bit command (D7 to D0)
0 1 0 1 16-hit 1 1 1 Write 16-bit display data or 8-hit parameter (D15 to D0)
parallel 1 1 1 Read 16-bit display data (D15 to D0)
1 1 1 Read 8-bit parameter or status (D7 to DO)
0 1 1 Write 8-bit command (D7 to D0)
0 1 1 0 9-bit 1 1 1 Write 9-bit display data or 8-bit parameter (D8 to D0)
parallel 1 1 1 Read 9-hit display data (D8 to D0)
1 1 1 Read 8-bit parameter or status (D7 to DO)
0 1 1 Write 8-bit command (D7 to D0)
0 1 1 1 18-bit 1 1 1 Write 18-bit display data or 8-bit parameter (D17 to DO)
parallel 1 1 1 Read 18-bit display data (D17 to DO)
1 1 1 Read 8-hit parameter or status (D7 to DO)

Note: applied for command code: DAh, DBh, DCh, 04h, 09h, OAh, 0Bh, OCh, ODh, OEh

9.2.1 Write cycle sequence
The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write
cycle (WRX high-low-high sequence) consists of 3 control signals (D/CX, RDX, WRX) and data signals (D[17:0]). D/CX bit
is a control signal, which tells if the data is a command or a data. The data signals are the command if the control signal is
low (='0’) and vice versa it is data (='1").
7 N\ 7N\ 7 N\
—_ 7 N\ / A L \

/ \ Y / \
WRX / \ ! \ / \

i
|
|
|
| t
I

D[17:0] ‘ / ‘ I

: \ / ‘\ / ‘\ /
/ y <

/\\,/ /\\,/ \,/\

The host starts to control D[17:0] The display writes D[17:0] lines The host stops to
lines when there is a falling edge when there is a rising edge of control D[17:0] lines.
of the WRX. WRX.

Fig. 9.2.1 8080-series WRX protocol
Note: WRX is an unsynchronized signal (It can be stopped).
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1-byte 2-byte N-byte
command command command
D[17:0] >< s cvMp X CMD >< PA1 CMD >< PA >< PAn2 >< PAw.1
RESX |
CsX (|

Host D[17:0]
Host to LCD S CMD CMD >< PA1 CMD >< PA, >< PAn2 >< PAN+

DriverD[170]_ Wz -~ ¢+ |
LCD to Host
N
CMD: write command code Signals on D[17:0], D/CX, R/WX, E
PA: parameter or display data pins during CSX=1 are ignored.

Fig. 9.2.2 8080-series parallel bus protocol, write to register or display RAM

9.2.2 Read cycle sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from LCD driver via interface. The
driver sends data (D[17:0]) to the host when there is a falling edge of RDX and the host reads data when there is a rising

edge of RDX.
77N 77N 77N
—_L / A Vi \
/ \ I A / \
RDX / \ ! \ / \
Iy | \ ! \
| T T | | |
| | |
o N N
T ; T ; I
D[17:0] . o \ I \ N
\ ! \ ! \ /
4 7 /
/\\ _/ /\\ 7/ AN ,/\
The driver starts to control The host read D[17:0] lines The driver stops to
D[17:0] lines when there is a when there is a rising edge of ~ control D[17:0] lines.
falling edge of the RDX. RDX.

Fig. 9.2.3 8080-series RDX protocol

Note: RDX is an unsynchronized signal (It can be stopped).
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Read parameter

Read display data

CMD>< DM >< PA

CMD >< DM & data

>< Data >< Data > P

v

CMD >< DM & data

RDX
WRX
D[17:0] >< S
Host D[17:0] s
Host to LCD
Driver D[17:0] s
LCD to Host
CMD

. write command code

PA: parameter or display data
Fig. 9.2.4 8080-series parallel bus protocol, read data from register or display RAM
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Signals on D[17:0], D/CX, RWX, E
pins during CSX=1 are ignored.
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9.3 6800-Series Parallel Interface (P68="1")

The MCU uses one of following interface: 11-lines with 8-data parallel interface, 12-lines with 9-data parallel interface,
19-lines with 16-data parallel interface, or 21-lines with 18-data parallel interface. The chip-select CSX(active low) enables
and disables the parallel interface. RESX (active low) is an external reset signal. The R/WX is the Read/Write flag and
D[17:0] is parallel data bus.

The LCD driver reads the data at the falling edge of E signal when R/WX= ‘1’ and Writes the data at the falling of the E
signal when R/WX='0". The D/CX is the data/command flag. When D/CX="1", D[17:0] bits are display RAM data or
command parameters. When D/C=‘0’, D[17:0] bits are commands.

The 6800-series bi-directional interface can be used for communication between the micro controller and LCD driver. The
selection of this interface is done when P68 pin is high state (VDDI). Interface bus width can be selected with IM2, IM1 and
IMO.

The interface functions of 6800-series parallel interface are given in Table 9.3.1.

Table 9.3.1 The function of 6800-series parallel interface
P68 | IM2 | IM1 | IMO Interface D/CX | RIWX

Function
\Write 8-bit command (D7 to D0)
\Write 8-bit display data or 8-bit parameter (D7 to D0)
Read 8-hit Display data (D7 to DO)
Read 8-bit parameter or status (D7 to DO)
\Write 8-bit command (D7 to DO)
\Write 16-bit display data or 8-bit parameter (D15 to DO)
Read 16-bit Display data (D15 to DO)
Read 8-bit parameter or status (D7 to DO)
\Write 8-bit command (D7 to DO)
\Write 9-bit display data or 8-bit parameter (D8 to D0)
Read 9-bit Display data (D8 to DO)
Read 8-bit parameter or status (D7 to DO)
\Write 8-bit command (D7 to DO)
\Write 18-bit display data or 8-bit parameter (D17 to DO)
Read 18-bit Display data (D17 to D0)
Read 8-bit parameter or status (D7 to DO)
Note: applied for command code: DAh, DBh, DCh, 04h, 09h, OAh, 0Bh, OCh, ODh, OEh, OFh.

o
o

1 1 0 0 8-bit Parallel

1 1 0 1 | 16-bit Parallel

1 1 1 0 9-bit Parallel

1 1 1 1 | 18-bit Parallel

N R E N E R
Rlo|lo|r|r|o|ol|r|o|o]-|+|o

R el el e T e el e el el (il S S g 2 !

[EEY
[EEY

9.3.1 Write cycle sequence

The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write
cycle (E low-high-low sequence) consists of 3 control signals (D/CX, E, RIWX) and data signals (D[17:0]). D/CX bit is a
control signal, which tells if the data is a command or a data. The data signals are the command if the control signal is low
(='0") and vice versa it is data (='1’).

R/WX 0

i
D[17:0] ! I \ I \
\ / \ / \ /
7 7 \ /
S S NN

The host starts to control The display writes D[17:0] The host stops to
D[17:0] lines when there is lines when there is a falling control D[17:0] lines.
a rising edge of the E. edge of E.

Fig. 9.3.1 6800-Series Write Protocol

Note: E is an unsynchronized signal (It can be stopped)
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1-byte 2-byte N-byte
command command command
D[17:0] >< S CMD CMD >< PA1 CMD >< PA ><PAN,2><PAN,1> P
RESX |
CSX (|

Host D[17:0]

Host to LCD S CMD
Driver D[17:0]_ _  H-z +
LCD to Host

CMD: write command code
PA: parameter or display data

Fig. 9.3.2 6800-series parallel bus protocol, write to register or display RAM

9.3.2 Read cycle sequence

Signals on D[17:0], D/CX, R/WX, E
pins during CSX=1 are ignored.

The read cycle (E low-high-low sequence) means that the host reads information from LCD driver via interface. The driver
sends data (D[17:0]) to the host when there is a rising edge of E and the host reads data when there is a falling edge of E.

R/WX
VRN VRN
/ \ / \
Y N / \
E / \ / \
! \ Iy
_—t | |
| |
| | |
\ 1 )
\ ! \
D[17:0] T / \ /

/,
T )

N ~
- -

The driver starts to control
D[17:0] lines when there is
a rising edge of the E.

The host read D[17:0] lines
when there is a falling edge of

RDX.

Note: E is an unsynchronized signal (It can be stopped)
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The driver stops to
control D[17:0] lines.

Fig. 9.3.3 6800-series read protocol
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Read parameter

Read display data

<
<

CMD>< DM >< PA

CMD >< DM & data >< Data >< Data >

E
D[17:0] >< S
Host D[17:0] s
Host to LCD
Driver D[17:0] s
LCD to Host
CMD

. write command code

PA: parameter or display data
Fig. 9.3.4 6800-series parallel bus protocol, read data form register or display RAM

Ver. 0.4A

CMD >< DM & data >< Data >< Data > P
Hi-Z
CMD »—— — — — — — — — — — — — P
Hi-Z
— — — DM & data >< PA\- >< PAN4 > P

b 4

Signals on D[17:0], D/CX, RWX, E
pins during CSX=1 are ignored.
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9.4 Serial interface
The selection of this interface is done by IM2. See the Table 9.4.1.

Table 9.4.1 Selection of serial interface

IM2 4WSPI Interface Read back selection
0 0 3-line serial interface Via the read instruction (8-bit, 24-bit and 32-bit read parameter)
0 1 4-line serial interface Via the read instruction (8-bit, 24-bit and 32-hit read parameter)

The serial interface is either 3-lines/9-bits or 4-lines/8-bts bi-directional interface for communication between the micro
controller and the LCD driver. The 3-lines serial interface use: CSX (chip enable), SCL (serial clock) and SDA (serial data
input/output), and the 4-lines serial interface use: CSX (chip enable), D/CX (data/ command flag), SCL (serial clock) and
SDA (serial data input/output). Serial clock (SCL) is used for interface with MCU only, so it can be stopped when no
communication is necessary.

9.4.1 Command Write Mode

The write mode of the interface means the micro controller writes commands and data to the LCD driver. 3-lines serial data
packet contains a control bit D/CX and a transmission byte. In 4-lines serial interface, data packet contains just
transmission byte and control bit D/CX is transferred by the D/CX pin. If D/CX is “low”, the transmission byte is interpreted
as a command byte. If D/CX is “high”, the transmission byte is stored in the display data RAM (memory write command), or
command register as parameter.

Any instruction can be sent in any order to the driver. The MSB is transmitted first. The serial interface is initialized when
CSX is high. In this state, SCL clock pulse or SDA data have no effect. A falling edge on CSX enables the serial interface
and indicates the start of data transmission.

3-line serial data
stream format: Transmission byte (TB) may be command or data
A
' N\

[bicx [ o7 0o o5 [ 4 [ s [ o2 [ 1 |

B TB
A A
r N o )

’D/CX|D7|D6|D5|D4|D3

D2|Dl|D0|D/CX|D7|D6|D5|D4|D3|D2|DlIDO‘

4-line serial data
stream format:  Transmission byte (TB) may be command or data
A

o )

o[ [ ][]0

B TB
A A
' )

’D7|D6|D5|D4|D3

D2|Dl|D0|D7|D6|D5|D4|D3|D2|DlIDO‘

Fig. 9.4.1 Serial interface data stream format

When CSX is “high”, SCL clock is ignored. During the high period of CSX the serial interface is initialized. At the falling edge
of CSX, SCL can be high or low (see Fig 9.4.2). SDA is sampled at the rising edge of SCL. D/CX indicates whether the byte
is command (D/CX="0") or parameter/RAM data (D/CX="1"). D/CX is sampled when first rising edge of SCL (3-lines serial
interface) or 8th rising edge of SCL (4-lines serial interface). If CSX stays low after the last bit of command/data byte, the
serial interface expects the D/CX bit (3-lines serial interface) or D7 (4-lines serial interface) of the next byte at the next rising
edge of SCL.
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:
CcsX _\ )
ey Brve) 8PA (eXer) o)oK o) (oe Koz o) X GO0000000
sct ooy uit

Command Command/Parameter

v &)

CSX canbe “H” between parameter/command
and parameter/command SCL, and SDA during
CSX=" H" isignored.

Fig. 9.4.2 3-line serial interface write protocol (write to register with control bit in transmission)

(&) e v ©)

HOO0000006 W
DICX D ™ XD ,, ™ XD
et oroououuul

Command Command/Parameter

Host <
(MCU to driver)

- 0 0

CSX canbe “H” between parameter/command
and parameter/command SCL, and SDA during
CSX=" H” isignored.

Fig. 9.4.3 4-line serial interface write protocol (write to register with control bit in transmission)

9.4.2 Read Functions

The read mode of the interface means that the micro controller reads register value from the driver. To achieve read
function, the micro controller first has to send a command (read ID or register command) and then the following byte is
transmitted in the opposite direction. After that CSX is required to go to high before a new command is send (see the below
figure). The driver samples the SDA (input data) at rising edge of SCL, but shifts SDA (output data) at the falling edge of
SCL. Thus the micro controller is supported to read at the rising edge of SCL.

After the read status command has been sent, the SDA line must be set to tri-state no later than at the falling edge of SCL
of the last bit.

3-line serial protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read):
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g
=
=
%

D/C

SDA D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Hi-2 X
380 = oroe oz Xo Xom oz Xor Xon) —

JoAuQ
»
lw)
o

3-line serial protocol (for RDDID command: 24-bit read)

(X e - CEEO
CSX —| |_|
T
syl o
A
SDADD/C D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Hi-Z @
% (388) H-2 D23 D22 ¥ D21 Y D20 }—------- @@Q@
@
Dummy clock cycle

3-line Serial Protocol (for RDDST command: 32-bit read)

G0X - ; OEED
]

nein

&

ool oyl

Hi-Z

}soH

D/IC

SDADD/C D7 X De X D5 X D4 X D3 Y D2 X D1 X DO

SDA, — 12 D31)( 030020 D28 ) - (o2 (o2 ) 01 X D0y

Dummy clock cycle

Jonuq
w
o)
o

Fig. 9.4.4 3-line serial interface read protocol

4-line serial protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read):

Ver. 0.4A 37 2007-07-03



ST7773

(&) " i @008,

7 CSX

piex ( ><E>

k(%?r\'?‘) D o7 Y bs Y bs Y b4 Y b3 Y b2 ¥ 01 Y DO }Z -

E

JSOH
A

~—

Hi-Z

D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO

SDA
(DOUT)

JoAuq

4-line serial protocol (for RDDID command: 24-bit read)

o flrppoourrul. ooyl
piex >@

\(%?ﬁ\) p7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Hi-Z .

©O0n ooz~ e o N

Dummy clock cycle

}soH
A

(]
.3t
@ U i3

JoAuQ

4-line Serial Protocol (for RDDST command: 32-bit read

o plfpppuoorrorL. . Juull
piex ( >@

(%?’6) D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO - Hi-2

% (DS(IDDL'JA\T) H-2 D31Y D30 Y D29 X D28 }—------- @@a@
L4

Dummy clock cycle

1SOH
A

L
ek
@ U G5

Fig. 9.4.5 4-line serial interface read protocol
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9.5 Data Transfer Break and Recovery

If there is a break in data transmission by RESX pulse, while transferring a command or frame memory data or multiple
parameter command data, before Bit DO of the byte has been completed, then driver will reject the previous bits and have
reset the interface such that it will be ready to receive command data again when the chip select line (CSX) is next
activated after RESX have been HIGH state. See the following example

(XX ° * &)

= RESX

e

g < Wait for more than 10ms

(e} ]

a%

e | s PITUTUIT UL oy rsirt

RSO O00D06 000000008

Command/Parameter/Data N Command

SCL and SDA during RESX=" L”
is invalid and next byte becomes
command

Fig. 9.5.1 Serial bus protocol, write mode - interrupted by RESX

If there is a break in data transmission by CSX pulse, while transferring a command or frame memory data or multiple
parameter command data, before Bit DO of the byte has been completed, then driver will reject the previous bits and have
reset the interface such that it will be ready to receive the same byte re-transmitted when the chip select line (CSX) is next
activated. See the following example

XX v

®

RSN — fupuuuuyll
OO OO0 C 00000000

Command/Parameter/Data Break Command/Parameter/Data

(19Ap 0} NDIN)
150H
w
(@]
—

a2 a3

Fig. 9.5.2 Serial bus protocol, write mode - interrupted by CSX

If 1, 2 or more parameter commands are being sent and a break occurs while éending any parameter before the last one
and if the host then sends a new command rather than re-transmitting the parameter that was interrupted, then the
parameters that were successfully sent are stored and the parameter where the -break occurred is rejected. The interface is

ready to receive next byte as shown below.
Parall is successfully sent but paral2 is
broken and needs to be transfer again

T
|
CMDl —— Parall |—— ParalZi — CMD2 [---- |
|
Il

---» CMDIl [—— Parall (—— Paral2 |—— Paral3 —»

Command1 with 1* parameter (paral 1) should be executed
again to write remained parameter (paral2, paral3)

Fig.9.5.3 Write interrupts recovery (serial interface)
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If a 2 or more parameter commands are being sent and a break occurs by the other command before the last one is sent,
then the parameters that were successfully sent are stored and the other parameter of that command remains previous
value.

Parall is successfully sent but other
parameters are not sent and the break
happens by another command.

CMD1 |—— Parall CMD2 F---- |

---» CMD! —— Parall —— Paral2 [ —— Paral3 (—»

Command]1 with 1% parameter (paral 1) should be executed

again to write remained parameter (paral2, paral3)

Fig. 9.5.4 Write interrupts recovery (both serial and parallel Interface)

9.6 Data transfer pause

It will be possible when transferring a command, frame memory data or multiple parameter data to invoke a pause in the
data transmission. If the chip select line is released after a whole byte of a frame memory data or multiple parameter data
has been completed, then driver will wait and continue the frame memory data or parameter data transmission from the
point where it was paused. If the chip select Line is released after a whole byte of a command has been completed, then
the display module will receive either the command's parameters (if appropriate) or a new command when the chip select
line is next enabled as shown below.

This applies to the following 4 conditions:
1) Command-Pause-Command
2) Command-Pause-Parameter
3) Parameter-Pause-Command
4) Parameter-Pause-Parameter

9.6.1 Serial interface pause

-
csx _\ a
(MCUl-{gsctlriver) SDA @@@@@@@@ @@@@@@@@
secffifpuooyrrrrrrbour it

Command/Parameter/Data \ Command/Parameter/Data

v &

SCL and SDA during CSX=" H" is invalid.
Fig. 9.6.1 Serial interface pause protocol (pause by CSX)
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9.6.2 Parallel interface pause

X XD

DICX <

RDX

WRX

|1
D[17:0]
< >< D[17:0] ><

Command/Parameter

X D[17:0] X >

Command/Parameter

Pause

Fig. 9.6.2 Parallel bus pause protocol (paused by CSX)

9.7 Data Transfer Modes

The module has three kinds color modes for transferring data to the display RAM. These are 12-hits color per pixel, 16-bits
color per pixel and 18-bits color per pixel. The data format is described for each interface. Data can be downloaded to the
frame memory by 2 methods.

9.7.1 Method 1

The Image data is sent to the frame memory in successive frame writes, each time the frame memory is filled, the frame
memory pointer is reset to the start point and the next frame is written.

Start Stop
Start frame Frame 1 Frame 2 Frame3 | ___ Any command
Memory write Image data Image data Image data Y

9.7.2 Method 2
Image data is sent and at the end of each frame memory download, a command is sent to stop frame memory write. Then
start memory write command is sent, and a new frame is downloaded.

Start
Start frame Frame 1 Anv command Start frame Frame 2 Any command k- ——
Memory write Image data Y Memory write Image data Y

Any command

Note:

1) These apply to all data transfer Color modes on both serial and parallel interfaces.

2) The frame memory can contain both odd and even number of pixels for both methods. Only complete pixel data will be
stored in the frame memory.
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9.8 Data Color Coding
9.8.1 8-bit Parallel Interface (IM2, IM1, IMO=“100 )

Different display data formats are available for three Colors depth supported by listed below.
- 4k Colors, RGB 4,4,4-bit input,

- 65k Colors, RGB 5,6,5-hit input,.

- 262k Colors, RGB 6,6,6-bit input,

9.8.1.1 8-bit data bus_for 12-bit/pixel (RGB 4-4-4-bit input), 4K-Colors, = 3AH="“03h”
There are 2 pixels (6 sub-pixels) per 3-bytes.
RESX -
IM[2:0] 120

WRX I [ A s
RDX o
8080-series control pins
RWX 2
; l I S
6800-series control pins
D7 0 R1, Bit 3 BI, Bit3 G2, Bit3 R3, Bit 3
D6 0 RI1, Bit2 Bl, Bit2 G2, Bit2 R3, Bit 2
D5 1 RI, Bit 1 Bl, Bit 1 G2, Bit 1 R3, Bit 1
D4 0 R1, Bit 0 B, Bit0 G2, Bit0 R3, Bit 0
D3 1 G, Bit3 — R2, Bit3 B2, Bit 3 G3, Bit3
D2 1 Gl, Bit2 — R2, Bit 2 B2, Bit 2 G3, Bit2
D1 0 Gl1,Bit1 >+—{<_R2, Bitl B2, Bit 1 G3, Bit 1
DO 0 G1,Bit0 >+—<_R2, Bit0 B2, Bit 0 G3, Bit0
Pixel n Pixel n+1
12 bits 12 bits
Y v

Look-up table for 4096 color data mapping (12 bits to 18 bits)

18 bits
| | | !
I | |

RI1 [ Gl [ Bl [R2 (G2 (B2 |R3 | G3|B3

Frame memory

| | | |

| | | |
Notel. The data order is as follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 3, LSB=Bit O for Red, Green and Blue
data.

Note 2. 3-time transfer is used to transmit 1 pixel data with the 12-bit color depth information.
Note 3. ' = Don't care - Can be setto '0' or '1'
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9.8.1.2 8-bit data bus _ for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors , 3AH= “05h”
There is 1 pixel (3 sub-pixels) per 2-bytes.

RESX -1

100"

IM[2:0] -

o R r
RDX U
8080-series control pins
RWX -2
: | I A
6800-series control pins
D7 0 R1, Bit4 Gl, Bit2 R2, Bit4 G2, Bit2 o
D6 0 R1, Bit3 Gl, Bit 1 R2, Bit3 G2, Bit 1 —
D5 1 R1, Bit2 Gl, Bit 0 R2, Bit2 G2, Bit 0 —
D4 0 RI1, Bit 1 BI, Bit 4 R2,Bit | B2, Bit4 o
D3 1 R1, Bit 0 BI, Bit 3 R2, Bit 0 B2, Bit3 —
D2 1 Gl1, Bit5 BI, Bit 2 G2, Bit5 B2, Bit 2 —
D1 0 Gl,Bit4 BI, Bit 1 G2, Bit4 B2, Bit | o
DO 0 Gl,Bit3 B1, Bit0 G2, Bit 3 B2, Bit 0 —
Pixel n Pixel n+1
16 bits lm bits
A

Look-up table for 65k color data mapping (16 bits to 18 bits)

18 bits
| | | !
I | | |

Frame memory

R1 [ Gl [ Bl [R2 | G2 B2 |R3|G3|B3

Notel. The data order is as follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green and MSB=Bit 4,
LSB=Bit 0 for Red and Blue data.

Note 2.2-times transfer is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3. -‘ = Don't care - Can be setto '0' or '1'
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9.8.1.3 8-bit data bus _ for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Color s, 3AH="06h"
There is 1 pixel (3 sub-pixels) per 3-bytes.

RESX -1

IM[2:0] -

100"

| I r
RDX -
8080-series control pins
RWX O
; l I
6800-series control pins
D7 0 R1,Bit5 G1,Bit5 B1,Bit5 — R2,Bit5
D6 0 R1, Bit4 Gl, Bit4 BI,Bit4d > R2, Bit4
D5 1 R1,Bit3 G1,Bit3 B1,Bit3 — R2, Bit 3
D4 0 R1, Bit2 Gl1, Bit2 Bl, Bit2 1 R2, Bit 2
D3 1 R1,Bit 1 G1, Bit 1 Bl1, Bit 1 — R2, Bit |
D2 1 R1, Bit 0 Gl1, Bit 0 B1, Bit 0 — R2, Bit 0
D1 0 B , _ |
DO 0 - N - b
Pixel n Pixel n+1

l']S bits / 18 bits
| | | |
| | |

Frame memory

Rl [ Gl [ BI [ R2 | G2 | B2 | R3 | G3 | B3

Notel. The data order is as follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit O for Red, Green and Blue
data.

Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3. - = Don't care - Can be setto '0' or '1'
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9.8.2 16-Bit Parallel Interface (IM2,IM1, IMO= “101 ™)

Different display data formats are available for three colors depth supported by listed below.
- 4k colors, RGB 4,4,4-bit input

- 65k colors, RGB 5,6,5-bit input

- 262k colors, RGB 6,6,6-bit input

9.8.2.1 16-bit data bus _for 12-bit/pixel (RGB 4-4-4-bit input), 4K-Colors, = 3AH= "“03h”
There is 1 pixel (3 sub-pixels) per 1 bytes, 12-bit/pixel.

RESX U

IM[2:0]

CSX
D/CX

1017

S S A S B s e e
RDX --
8080-series control pins

RWX -2

e l I A

6800-series control pins

D15 - B | - . || : |
D14 - - - - - - R [
D13 - R - N N || N |
D12 - - - - - — - —
D11 - RI, Bit3 b R2, Bit 3 R3, Bit 3 b R4, Bit 3 e
D10 - RI1, Bit2 —t R2, Bit2 R3, Bit2 —t R4, Bit2 —

D9 - R1, Bit 1 +—<_R2,Bit | R3, Bit 1 +—<__R4,Bit | —

D8 - R1,Bit0 >{+—1<_ R2,Bit0 R3,Bit0 >+—<_ R4, Bit0 —

D7 0 Gl1,Bit3 >+—+<_ G2, Bit3 G3,Bit3 >+—+<_ G4, Bit3 >+—

D6 0 G1,Bit2 >t+—+<_ G2,Bit2 G3,Bit2 >+—+<_ G4, Bit2 >+—

D5 1 Gl1,Bit 1 +—<__G2,Bit | G3, Bit 1 +—<__G4,Bit —

D4 0 G1,Bit0 >t+—+<_ G2,Bit0 G3,Bit0 >+—+<_ G4, Bit0 >+—

D3 1 BI, Bit3 b B2, Bit3 B3, Bit 3 b B4, Bit 3 e

D2 1 Bl, Bit2 —t B2, Bit2 B3, Bit2 —t B4, Bit 2 —

D1 0 BI, Bit 1 +—<B2,Bit | B3, Bit | +—<_B4,Bit | —

DO 0 B1,Bit0 >{+—1<_ B2,Bit0 B3,Bit0 >1+—<_ B4, Bit0 —

Pixel n Pixel n+1 Pixel n+2 Pixel n+3
12 bits 12 bits
A v

Look-up table for 4096 color data mapping (12 bits to 18 bits)

18 bits
| | | !
I | |

RI [ Gl [ Bl [R2 (G2 (B2 |R3 | G3|B3

Frame memory

| 1 1 1
Notel. The data order is as follows, MSB=D11, LSB=D0 and picture data is MSB=Bit 3, LSB=Bit 0 for Red, Green and Blue
data.
Note 2.1-times transfer (D11 to DO) is used to transmit 1 pixel data with the 12-bit color depth information.
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9.8.2.2 16-bit data bus _for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors , 3AH= “05h”
There is 1 pixel (3 sub-pixels) per 1 bytes, 16-bit/pixel.
“q

RESX

IM[2:0] 12

WRX ] (N R ]
RDX o : ,
8080-series control pins
RWX 2
; l |
6800-series control pins
D15 - R1,Bit4 >+—1<_R2,Bit4 R3,Bit4 >1—+<R4,Bit4 >+—
D14 - R1, Bit3 - R2, Bit3 R3, Bit 3 — R4, Bit 3 —
D13 - RI1, Bit2 b R2, Bit 2 R3, Bit2 b R4, Bit 2 e
D12 - R1, Bit 1 —t R2, Bit 1 R3, Bit | —t R4, Bit 1 —
D11 - R1, Bit0 >+—<_ R2, Bit0 R3,Bit0 >+—+< R4,Bit0 >+—
D10 - G, Bit5 - G2, Bit 5 G3, Bit5 — G4, Bit 5 —
D9 - Gl, Bit4 — G2, Bit4 G3, Bit4 — G4, Bit4 —
D8 - Gl1,Bit3 >+—+1<_ G2,Bit3 G3,Bit3 >+—+< G4, Bit3 >+—
D7 0 Gl,Bit2 >+—<_ G2, Bit2 G3,Bit2 >+—+<_ G4,Bit2 >+—
D6 0 G, Bit 1 +—<_G2,Bit | G3, Bit | +—<__G4,Bit 1 —
D5 1 G1,Bit0 >t+—+<_ G2, Bit0 G3,Bit0 >+—+<_ G4, Bit0 >+—
D4 0 Bl, Bit4 —t B2, Bit4 B3, Bit4 —t B4, Bit 4 —
D3 1 B1,Bit3 >+—1<_ B2,Bit3 B3,Bit3 >1++< B4,Bit3 >+—
D2 1 Bl, Bit 2 +—<_B2, Bit2 B3, Bit2 <B4, Bit2 —
D1 0 BI, Bit | b B2, Bit 1 B3, Bit | b B4, Bit 1 e
DO 0 Bl1, Bit0 —t B2, Bit0 B3, Bit 0 —t B4, Bit 0 —
Pixel n Pixel n+1 Pixel n+2 Pixel n+3
16 bits 16 bits
y Y

Look-up table for 65k color data mapping (16 bits to 18 bits)

l 18 bits
| | | !
I

Frame memory

R1 [ Gl [BI [R2 (G2 B2 |R3|G3|B3

Notel. The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.

Note 2.1-times transfer (D15 to DO) is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3. ' = Don't care - Can be setto '0' or '1'
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9.8.2.3 16-bit data bus for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Color

There are 2 pixel (6 sub-pixels) per 3 bytes, 18-bit/pixel.

RESX U

IM[2:0] —12L

i

8080-series control pins

6800-series control pins

D15
D14
D13
D12
D11
D10
D9
D8
D7
D6
D5
D4
D3
D2
D1
DO

- R1, Bit 5 Bl, Bit 5 G2, Bit5 R3, Bit 5
- R1, Bit4 Bl, Bit 4 G2, Bit4 R3, Bit 4
- R1, Bit3 BI, Bit3 G2, Bit 3 R3, Bit 3
- R1, Bit2 BI, Bit2 G2, Bit2 R3, Bit 2
- R1, Bit BI, Bit | G2, Bit 1 R3, Bit |
- R1, Bit 0 B1, Bit 0 G2, Bit0 R3, Bit 0
0 G1, Bit5 ++<__R2,Bit5 B2, Bit 5 G3, Bit 5
0 Gl, Bit4 +<__R2, Bit4 B2, Bit4 G3, Bit 4
1 G, Bit3 t++<__R2,Bit3 B2, Bit3 G3, Bit 3
0 G1, Bit2 +<__R2,Bit2 B2, Bit 2 G3, Bit2
1 G, Bit 1 +<__R2,Bit 1 B2, Bit | G3, Bit 1
1 Gl, Bit 0 t++<__R2, Bit0 B2, Bit0 G3, Bit 0
0 - -
0 (1 -

Pixel n Pixel n+1

‘ \18 bits | l 18b“f
Frame memory | i i i

Rl |Gl [Bl|R2|G2|B2|R3|G3|B3

s, 3AH= “06h”

Notel. The data order is as follows, MSB=D15, LSB=DO0 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and

Blue data.

Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3. - = Don't care - Can be setto '0' or '1'
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9.8.3 9-Bit Parallel Interface (IM2, IM1, IM0="110" )
Different display data formats are available for three colors depth supported by listed below.
- 262k colors, RGB 6,6,6-bit input

9.8.3.1 Write 9-bit data for RGB 6-6-6-bit input (2 62k-color)
There are 1 pixel (6 sub-pixels) per 3 bytes, 18-bit/pixel.
o

RESX

M[2:0] 1

WRX I [ S
RDX o : ,
8080-series control pins
RWX -
e l I A
6800-series control pins
D8 - R1, Bit 5 Gl, Bit2 R2, Bit5 G2, Bit2 >+—
D7 0 R1, Bit4 Gl, Bit 1 R2, Bit 4 G2, Bit 1 —
D6 0 RI, Bit3 Gl, Bit0 R2, Bit3 G2, Bit0 e
D5 1 RI1, Bit2 BIl, Bit 5 R2, Bit2 B2, Bit 5 e
D4 0 R1, Bit | BI, Bit 4 R2, Bit | B2,Bit4 >+—
D3 1 R1, Bit 0 Bl, Bit 3 R2, Bit 0 B2, Bit 3 e
D2 1 Gl, Bit 5 B, Bit2 G2, Bit 5 B2,Bit2 >+—
D1 0 Gl, Bit4 B, Bit 1 G2, Bit4 B2, Bit 1 —
DO 0 Gl, Bit3 BI, Bit0 G2, Bit3 B2,Bit0 >+—
Pixel n Pixel n+1

\bits / bits
| | |
| | | |

Frame memory

Rl (Gl [ Bl [R2 (G2 | B2 |R3|G3|B3

Notel. The data order is as follows, MSB=D8, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3. ' = Don't care - Can be setto '0' or '1'
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9.8.4 18-Bit Parallel Interface (IM2, IM1, IMO="111 ™)

Different display data formats are available for three colors depth supported by listed below.

- 4k colors, RGB 4,4,4-hit input
- 65k colors, RGB 5,6,5-bit input
- 262k colors, RGB 6,6,6-bit input.

9.8.4.1 18-bit data bus_for 12-bit/pixel (RGB 4-4-4-bit input), 4K-Colors,
There are 1 pixel (3 sub-pixels) per 1 byte, 12-bit/pixel.
o

RESX

3AH="03h"

11"

IM[2:0] —

L S N S R D S B s
RDX -
8080-series control pins
RWX
e l L
6800-series control pins
D17 - | |
D16 b b —
D15 - - |
D14 - - -
D13 b b —
D12 - - |
D11 - RI,Bit3 >1+—+<_ R2,Bit3 >+—+<_ R3,Bit3 R4,Bit3 >+—
D10 - RI,Bit2 >+—+<_ R2,Bit2 >1+—+<_ R3,Bit2 R4,Bit2 >+—
D9 - RI,Bit1 >+—+<_R2,Bitl >+—+<_R3,Bitl R4, Bit | —
D8 - RI,Bit0 >+—1<_ R2,Bit0 >+—+<_ R3,Bit0 R4,Bit0 >+—
D7 0 G, Bit3 - G2, Bit 3 - G3, Bit3 G4, Bit 3 —
D6 0 GL,Bit2 >+—+1+<_G2,Bit2 >+—+1<_ G3,Bit2 G4,Bit2 >+—
D5 1 Gl, Bit 1 - G2, Bit 1 - G3,Bit | G4, Bit 1 —
D4 0 Gl, Bit 0 - G2, Bit 0 - G3, Bit0 G4, Bit 0 —
D3 1 Bl, Bit 3 b B2, Bit 3 b B3, Bit 3 B4, Bit 3 e
D2 1 Bl, Bit 2 b B2, Bit2 B3, Bit2 B4, Bit 2 e
D1 0 BI,Bit1 >+—+<_ B2,Bitl B3, Bit 1 B4, Bit 1 —
DO 0 BI,Bit0 >+—+<_ B2,Bit0 B3, Bit 0 B4,Bit0 >+—
Pixel n Pixel n+1 Pixel n+2 Pixel n+3
12 bits 12 bits
Y Y

Look-Up Table for 4096 Color data mapping (12 bits to 18 bits)

18 bits
I
I I

Frame memory
Rl | G1

Bl

G3 | B3

| | | |
Notel. The data order is as follows, MSB=D11, LSB=D0 and picture data is MSB=Bit 3, LSB=Bit 0 for Red, Green and Blue
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data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 12-bit color depth information.

9.8.4.2 18-bit data bus _ for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors , 3AH="05h"
There are 1 pixel (3 sub-pixels) per 1 byte, 16-bit/pixel.
o

RESX
IM[2:0] —

11"

L S D A e e
RDX -
8080-series control pins
RWX
e l L
6800-series control pins
D17 - R - N - N N |
D16 - - - N - B N |
D15 - R1,Bit4 >+—+<_R2,Bit4 >+—1<_R3,Bit4 R4, Bit4 >+—
D14 - R1,Bit3 >+—+<R2,Bit3 >+—1<_R3,Bit3 R4,Bit3 >+—
D13 - R1,Bit2 >+—+<_R2,Bit2 >+—1<_R3,Bit2 R4,Bit2 >+—
D12 - R1,Bitl >+—+<R2,Bitl >+—+t<_ R3,Bitl R4, Bit | —
D11 - R1,Bit0 >+—+<_R2,Bit0 >+—1<_ R3,Bit0 R4,Bit0 >+—
D10 - GLBit5 >+—+1<_G2,Bit5 >+—+1<_G3,Bit5 G4,Bit5 >+—
D9 - GI, Bit4 >+—+<_ G2,Bitd >+—1<_ G3,Bit4 G4,Bitd >+—
D8 - GL,Bit3 >+—+1<_ G2,Bit3 >+—1<_ G3,Bit3 G4,Bit3 >+—
D7 0 Gl, Bit2 - G2, Bit 2 - G3,Bit2 G4, Bit2 —
D6 0 GLBitl >t+—+<_G2,Bitl >t+—+1<_G3,Bitl G4,Bit1] >+—
D5 1 Gl, Bit 0 - G2, Bit 0 - G3, Bit0 G4, Bit 0 —
D4 0 BI, Bit4 — B2, Bit4 — B3, Bit4 B4, Bit4 —
D3 1 Bl, Bit 3 b B2, Bit 3 b B3, Bit 3 B4, Bit 3 e
D2 1 Bl, Bit 2 b B2, Bit2 b B3, Bit2 B4, Bit 2 e
D1 0 BI,Bit1 >+—+< B2,Bitl >+—+<_ B3,Bitl B4, Bit 1 —
DO 0 BI,Bit0 >+—+<_ B2,Bit0 >+—<_ B3,Bit0 B4,Bit0 >+—
Pixel n Pixel n+1 Pixel n+2 Pixel n+3
16 bits 16 bits
Y Y

Look-up table for 65k color data mapping (16 bits to 18 bits)

Frame memory

Rl [ Gl [ BI [ R2 | G2 B2 |R3 | G3 | B3

Notel. The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 16-bit color depth information.
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9.8.4.3 18-bit data bus for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Color
There are 1 pixel (3 sub-pixels) per 1 bytes, 18-bit/pixel.

“

RESX

s, 3AH="06h"

IM[2:0] ~1

wo | I . r
RDX --
8080-series control pins
RWX -2
e l L]
6800-series control pins
D17 - RI1,Bit5 b R2, Bit 5 R3,Bit 5 b R4, Bit 5 e
D16 - R1, Bit4 —t R2, Bit4 R3, Bit4 —t R4, Bit4 —
D15 - R1,Bit3 >+—<_ R2,Bit3 R3,Bit3 >+—+<_R4,Bit3 >1—
D14 - RI,Bit2 >+—1< R2,Bit2 R3,Bit2 >+—+<_R4,Bit2 >+—
D13 - R, Bit | +—<_R2,Bit | R3, Bit | +—<__R4,Bit | —
D12 - R1, Bit0 - R2, Bit0 R3, Bit 0 — R4, Bit 0 —
D11 - GI,Bit5 - G2, Bit 5 G3,Bit5 — G4, Bit 5 —
D10 - Gl,Bit4 - G2, Bit 4 G3,Bit4 — G4, Bit4 —
D9 - G1,Bit3 >+—1<_ G2,Bit3 G3,Bit3 >+—+< G4,Bit3 >+—
D8 - GL,Bit2 >+—<_ G2, Bit2 G3,Bit2 >+—+<_ G4,Bit2 >+—
D7 0 GL,Bit1 >+—<_ G2, Bit1 G3,Bitl >+—+< G4,Bitl >+—
D6 0 GL,Bit0 >+—<_ G2, Bit0 G3,Bit0 >+—+< G4,Bit0 >+—
D5 1 Bl, Bit5 - B2, Bit5 B3, Bit 5 — B4, Bit 5 —
D4 0 B1, Bit4 —t B2, Bit4 B3, Bit4 —t B4, Bit4 —
D3 1 B1,Bit3 >t+—1<_ B2,Bit3 B3,Bit3 >+—+< B4,Bit3 >+—
D2 1 B1,Bit2 >+—+<_ B2,Bit2 B3,Bit2 >+—+< B4,Bit2 >+—
D1 0 BI, Bit | —t B2, Bit 1 B3, Bit —t B4, Bit 1 —
DO 0 B1,Bit0 >+—1< B2,Bit0 B3,Bit0 >+—+< B4,Bit0 >+—
Pixel n Pixel n+1 Pixel n+2 Pixel n+3
18 bits

‘ \ 18 b‘its

I | | |
A 4

Frame memory

R1 | Gl | Bl |R2 (G2 B2 |R3|G3|B3

Notel. The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Read, Green and

Blue data.

Note 2.1-times transfer (D170 DO) is used to transmit 1 pixel data with the 18-bit color depth information.
N
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9.8.5 3-line serial Interface(4WSPI="0’)
Different display data formats are available for three colors depth supported by the LCM listed below.
4k colors, RGB 4-4-4-bit input
65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

9.8.5.1 Write data for 12-bit/pixel (RGB 4-4-4-bit

RESX —L

input), 4K-Colors, 3AH="03h"

"1", P68="0", IM2=IM1=IM0="0"

M2

CSX _\

D8 D7 D6 D5 D4 D3 D2 DI

SN0 0000 000D DD

Pixel n

DO D8 D7 D6 D5 D4

D3 D2 DI

DO D8 D7

XN oK ere KRN ehe)

D6 D5 D4 D3 D2 DI DO

Pixel nt+1

SCL

Frame memory

12 bits

12 bits

Look-up table for 4096 color data mapping (12 bits to 18 bits)

+18 bits,

R1

Gl

Bl

G2

B2

R3

B3

Note 1. pixel data with the 12-bit color depth information
Note 2. The most significant bits are: Rx3, Gx3 and Bx3
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

9.8.5.2 Write data for 16-bit/pixel (RGB 5-6-5-bit

RESX “qe

input), 65K-Colors, 3AH="05h"

M2 —L

, P68="0", IM2=IM1=IM0="0"

CSX \

SDA D

SCL

D8 D7 D6 D5 D4 D3 D2 DI

DO D8 D7 D6 D5 D4 D3

Pixel n

D2 DI

Frame memory

|
D8 D7 D6 D5 D4 D3 D2 DI DO

Pixel n+1

16 bits

Look-up table for 65k color data mapping (16 bits to 18 bits)

+1s bits,
|

R1

Gl

Bl

R2

G2

B2

R3 | G3

B3

|
Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx4, Gx5 and Bx4
Note 3. The least significant bits are: Rx0, Gx0 and Bx0
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9.8.5.3 Write data for 18-bit/pixel (RGB 6-6-6-bit  input), 262K-Colors, 3AH="06h"

“r

RESX

M2 1", P68="0", IM2=IM1=IM0="0

CSX \

D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 DS

D4 D3

D2 Dl

D0 D8 D7 D6 D5 D4 D3 D2 DI DO

son (O X ErEaEEr XX ekl X XD EeEneenEX ()

Pixeln

SCL

18 bits

Frame memory

Rl | Gl | Bl

G2

B2 | R3

G3

B3

Note 1. pixel data with the 18-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

9.8.6 4-line serial Interface(4WSPI="1")

Different display data formats are available for three colors depth supported by the LCM listed below.

4k colors, RGB 4-4-4-bit input
65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

9.8.6.1 Write data for 12-bit/pixel (RGB 4-4-4-bit  input), 4K-Colors, 3AH="03h"

“1”

RESX
M2 1" PO8="0", IM2=IMI=TM0-"0"
CSX \
“a
D/CX

D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5

Pixel n

D4 D3 D2

L@ O 00D

SCL

12 bits

DI DO D7

D6 DS

D4 D3 D2 DI DO\

Pixel n+1

Look-up table for 4096 color data mapping (12 bits to 18 bits)

*18 bits,
|

Frame memory
RI

Gl

Bl

R2

G2

B2

R3 | G3

B3

Note 1. pixel data with the 12-bit color depth information
Note 2. The most significant bits are: Rx3, Gx3 and Bx3
Note 3. The least significant bits are: Rx0, Gx0 and Bx0
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9.8.6.2 Write data for 16-bit/pixel (RGB 5-6-5-bit  input), 65K-Colors, 3AH="05h"

“r

RESX
IM2 1", P68="0", IM2=IM1=IM0="0
CSX \
“r
D/CX
,,,,,,,,,,,,,,,,,,, ‘
D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D5 D4 D3 D2 DI D0}
I
SmD@@@@@@@@@@@@@@@@@@@@@@@@
I
Pixel n 777777777777{’&3171@[7‘
SCL

16 bits

Look-up table for 65k color data mapping (16 bits to 18 bits)
\ \ +18 bits, |
| | | |

Rl [ Gl [BlI [R2 (G2 (B2 | R3|G3|B3

Frame memory

Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx4, Gx5 and Bx4
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

9.8.6.3 Write data for 18-bit/pixel (RGB 6-6-6-bit  input), 262K-Colors, 3AH="06h"

“r

RESX
M2 1" P68="0", IM2=IM1=IM0="0"
csX _\

o

D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO

soa (R epEm e X XX el X e eEnet )

Pixel n

SCL

! ' | 18 bits ! !

Frame memory
Rl (Gl |BI |R2 | G2 |B2|R3|G3|B3

Note 1. pixel data with the 18-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx0, Gx0 and Bx0
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9.9 RGB interface

9.9.1 General Description
The module uses 6, 16 and 18-bit parallel RGB interface which includes: VS, HS, DE, PCLK, D[17:0]. The interface is
activated after Power-On sequence (See section Power-On/Off Sequence)

Pixel clock (PCLK) is running all the time without stopping and it is used to enter VS, HS, DE and D[17:0] states at the rising
edge of the PCLK. The PCLK cannot be used as continues internal clock for other functions of the display module e.g.
Sleep-In mode etc.

Vertical synchronization (VS) is used to tell the driver when a new frame of the display is beginning. This is negative (‘0’,
low) active and its state is read by the driver at the rising edge of he PCLK signal.

Horizontal synchronization (HS) is used to tell the driver when a new line of the frame is beginning. This is negative (‘0’, low)
active and its state is read by the driver at the rising edge of the PCLK signal.

Data Enable (DE) is used to tell the driver when the RGB information will be transferred ti the driver. This is a positive (‘1’,
high) active and its state is read by the driver at the rising edge of the PCLK signal.

D[17:0] (18-bit: R5-R0, G5-G0 and B5-B0; 16-bit: R4-R0, G5-G0 and B4-B0) are used to tell what is the information of the
image that is transferred on the display (When DE="1" and at the rising edge of PCLK). D[17:0] can be ‘0’ (low) or ‘1’ (high).
These lines are read by the driver at the rising edge of the PCLK signal.

The PCLK cycle is described in the following figure.

/q\ /q\

7 \ /Y K
PCLK / \ / \

/ |

T |

| I

: i

VS, HS, DE | ! !
D[17:0] L / \ /
/'\\ ,” /'\\ ,/’

The host changes D[17:0], VS, The driver reads the D[17:0], VS,
HS, and DE lines when there is HS, and DE lines when there is a
a falling edge of the PCLK. rising edge of the PCLK.

Fig. 9.9.1 PCLK cycle

Note: PCLK is an unsynchronized signal (It can be stopped).
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9.9.2 General timing diagram

Vertical Sync.
A Invisible image
= Timing information which cannot be seen on the display
= blank time
VBP DE="0" (low)
A
Visible image
= whick can be seen on the display
= active area
VP nmn .
VDISP DI ki)
A
VFP
Horizontal Sync.
PWHBP HDISP Hrp
< P >

Fig. 9.9.2 RGB general timing diagram
The image information must be correct on the display, when the timings conforms the spec of the RGB interface.
However, the image information can be incorrect on the display temporarily when timing is out of spec. The correct image

information must be displayed automatically (by the display module) in the next frame period as the timing recovers from
out of spec to within spec.
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9.9.3 Updating order on display active area (normal

display mode On + sleep out)

There are different kinds of updating orders for the display. These updating orders are controlled by H/W (SMX, SMY) and

SIW (MX, MY, MV) bits.

Physical point
©,0)

Y

Start point —>

Active area on LCD

©,0)

(61T~ O
IOUNOO SATIOR [RITIIDA

v

» | «— End point

(175, 219)

Horizontal active counter

(0~ 175)

Fig. 9.9.3 Updating order when MADCTL's MX="0" and

MY="0"

Physical point
0,0

A

Active area on LCD

<— End point
(175, 0)

\4

(612~ 0)
1OJUNOD QATIOR [ROTLIDA

Start point —»

»
>»

©, 219)

O~1

active counter

Fig. 9.9.5 Updating order when MADCTL's MX="0" and

MY="1"
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Physical point
©

Active area on LCD

A

IOUNOO SATIOR [RITIIDA

End point —»| <

0,219 - -
Horizontal active counter

(0~ 175)

Physical point
©,0)

\

<— Start point
(175, 0)

Fig. 9.9.4 Updating order when MADCTL's MX="1" and
MY="0"

End point —» Active area on LCD

<
<«

©,0

IOJUNOD QATIOR [BOTIR

<— Start point

Horizontal activ
~ 175)

(175, 219)

Fig. 9.9.6 Updating order when MADCTL's MX="1" and
MY="1"
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Table 9.9.1 Rules for updating order

Condition Horizontal Vertical
Counter Counter
An active VS signal is received Returnto 0 Return to 0
Signal pixel information of the active area is received Increment by 1 No change
An active HS signal between two active area lines Return to 0 Increment by 1
The horizontal counter is larger than 175 and the vertical counter is larger than 219 Returnto 0 Return to 0

Note 1. Pixel order is RGB on the display.
Note 2. Data streaming direction from the host to the display is described in the following figure.

B| ——

— > | E

Fig. 9.9.3 Data streaming order for RGB interface

9.9.4 RGB Interface Bus Width set
All 4-kinds of bus width can be available in RGB interface mode (selected by COLMOD (3Ah) command for 6-bit, 16-bit and
18-bit data width)

VIPF[3:0]

0101

0110

1110

Note 1: When VIPF[3:0]="1110", 6-bit data width of 3-times transfer is used to transmit 1 pixel data with the 18-bit color
depth information.

Note 2: Only VIPF[3:0]="0101", “0110” and “1110" are valid on RGB I/F, Others are invalid.

Note 3. ‘X’ Don't care, but need to set VDDI or DGND level.

9.9.5 RGB Interface Mode Set
Table 9.9.5.1 RGB Interface Mode Setting

RGB I/F Video Data Register for Blanking Reference clock for
Mode FEL bis Ve e bus D[17:0] Porch setting Display

RGB Mode 1 Used Used Used Used Used Not Used Internal Oscillator

RGB Mode 2 Used Used Used Used Used Used Internal Oscillator

There are 2-kinds of RGB mode which is selected by RCM1 & RCMO hardware pins.

In RGB Mode 1 (RCM1, RCMO = “10”), writing data to frame memory is done by PCLK and data bus (D[17:0]), when DE is
in high state. The external synchronization signals (PCLK, VS and HS) are used for internal display signals. So, controller
(host) must always transfer PCLK, VS, HS and DE signals to driver.

In RGB Mode 2 (RCM1, RCMO = “11"), blanking porch setting of VS and HS signals are defined by RGBBPCTR (B5h)
command. DE pin is used for data making. When DE pin is high, valid data is directly stored to frame memory. In the
contrast, if DE pin is low the data of frame memory will keep same status.
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9.9.6 RGB Interface Timing Diagram
9.9.6.1 General Timings for RGB I/F

Vi Tvsst TvsHr
VS <

Vi :

HS Vi Thsst Thsur 7£
Vi /

3 TrcLkeye
<>
‘ Vi
PCLK | /
‘ Vi Trerxur
Tost/Toest Tour/Toesr

D[17:0] Vi - >
DE Vi < 7

Fig. 9.9.6 General timing of RGB interface

Table 9.9.6.1 General Timing for RGB I/F

o Specification .

Item Symbol Condition in T Max Unit
Pixel low pulse width TrCLKLT 15
Pixel high pulse width TroLkHT 15

Vertical Sync. set-up time Tysst 15 ns

Vertical Sync. hold time TvssHT 15 ns

Horizontal Sync. set-up time ThssT 15 ns

Horizontal Sync. hold time TvssHT 15 ns
Data Enable set-up time ToesT 15
Data Enable hold time TpEHT 15
Data set-up time Tost 15
Data hold time ToHT 15

Note 1: VDDI=1.6 to 3.0V, VDD=2.7 to 3.0V, AGND=DGND=0V, Ta=-30 to 70 T (to +85 C no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Note 3: Data lines can be set to “High” or “Low” during blanking time — Don’t care.

Note 4: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.
Note 5: HP is multiples of eight PCLK.
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Vs 1 , , J
n frame L] n+l1 frame L n+2 frame
L T
Y
AL AR ALAAAAAAALAL A LA AR AR AR A A A A A A A A A A A A A A A A A AA AR ATAATATAALA] Al ALAAAAAAAA A AAALAAAL AA] AA] AAA] AAA]

—
—
[ —
—
—
—
—
[ —
p—

]
—
—
—

reuc il
O [T T o ARRRRNEY

—
—
—
—
p—
—
—
[ —
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
[ —
—
—
—
—
[ —
p—
—

don't care

Frame
data
frame data k\ frame data — data transfer ICM="1")
RAM write command (2Ch)
address set command (2Ah, 2Bh)

data transfer (ICM="1")

Data

_

SPI I/F update RAM by CSX, SCL(D/CX), SDA
HS, DE, PCLK, DB[17:0] are ignored.

Display frequency: refer to internal oscillator
Fig. 9.9.7 RAM access via SPI interface in RGB mode

Note: DP="0", EP="0", HSP="0" and VSP="0’ of RGBCTR (BOh) command.
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9.9.6.2 RGB Interface Mode 1 Timing Diagram

'V back porch (Tys+Tvse)
VS
1 frame (Tvp) ;
i «—> V front porch (Tyrp)
s UL NIRRT
Y Y. S T | ¥
o UL
HS
1 line (Typ)
2k porch (Tus Valid dat: ~
H back; porch (Tys+Tusp) alid data (Typisp) H front porch (Tyrp)
s T AR
DE

Invalid

w e RRR000000000E
g o RRR000000000T

Fig. 9.9.8 RGB mode 1 timing diagram

Note: DP="0’, EP="0", HSP="0" and VSP="0’ of RGBCTR (BOh) command.
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Vertical timing for RGB I/F

VS

Tvep Tvs Tvep Tvrp

DI[17:0]

TveL Toise

Horizontal timing for RGB I/F

HS
Ture Tus Tusp Ture
D[17:0]
TupL Thpisp
DE
Thp
A
PCLK

Fig. 9.9.9 Vertical and horizontal timing of RGB interface

Table 9.9.6.2 Vertical and Horizontal Timing for RGB I/F

- Specification ;
Item Symbol Condition i Type, | Max Unit
Vertical Timing
Vertical cycle period Tvp - 226 230 HS
Vertical low pulse width Tvs 2 4 HS
Vertical front porch Tvep 2 4 HS
Vertical back porch Tvep 2 4 HS
Vertical data start line Tvs + Tvep 4 8 HS
Vertical blanking period TveL Tvs + Tvep + Tvep 6 10 HS
Vertical active area Tvpisp - 220 HS
Vertical refresh rate TvrR Frame rate 57 60 63 Hz
Horizontal Timing
Horizontal cycle period Thp - 208 512 PCLK
Horizontal low pulse width Ths 2 256 PCLK
Horizontal front porch Thep 2 256 PCLK
Horizontal back porch Thep 2 256 PCLK
Horizontal data start point Trs * Trep 30 256 PCLK
ffus + fuep 1.0 us
Horizontal blanking period ThBL 32 256 PCLK
Horizontal active area THpisp - 176 PCLK
. TrcLkeye _ 2.27 355 ns
Pixel clock cycle r——— TVRR=60Hz 100 10 Mhz

Note 1. VDDI=1.6 to 3.0V, VDD=2.7 to 3.0V, AGND=DGND=0V, Ta=-30to 70 C
Note 2. Data lines can be set to “High” or “Low” during blanking time — Don’t care.
Note 3. HP is multiples of eight PCLK.
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9.9.6.3 RGB Interface Mode 2 Timing Diagram

V back porch (Tys+Tvgp)

Vs !
1 frame (Tvp)

< V front porch (Tvep)

s YUY

HS |
1 line (T[{p)

H back porch (Tpg+Tugp) Valid data (Tupise) H front porch (Tyrp)
pE 1
Data

Tnvalid

w e RRR000000C
a e SORR000000CEL00000C

Fig. 9.9.10 RGB mode 2 timing diagram

Vertical timing for RGB I/F
| 1 frame (Typ= 224Hs)

Vs L

|

T

|

|

:

|
Tvs+Tyep=3Hs | ri-

I

|
| |
>« ri Tvrp=1Hs

T\:Dlgp= 220Hs

L |
H
s T Uy U,
| : & .
[} | | |
Line 1 Line 220

Fig. 9.9.11 RGB mode 2 vertical timing diagram

Note: DP="0", EP="0", HSP="0" and VSP="0’ of RGBCTR (BOh) command.

Horizontal timing for RGB IF

|

i

Ture=10 PCLK

|
|
)
]
Tnvalid _ ! Tvalid |
|
|
g
|

Tus+Trpe=10 PCLKI Tipise= 176 PCLK

D[17:0] | |

T]1p= 196 PCLK

PCLK _

Fig. 9.9.12 RGB mode 2

—a—ft-—t=--

Note: DP="0’, EP="0’, HSP="0" and VSP="0" of RGBCTR (BOh) command.
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IDM

l

Data

L

bus

Full-color mode

Idle mode

| Full-color mode

Fig. 9.9.13 RGB mode 2 idle mode timing diadram

Vertical timing for RGB I/F

VS

Tvrp

_ Tuee

D[17:0]

Tvrp

TveL

Tpisp

Horizontal timing for RGB I/F

Thre

HS
Torp Tus Tusp
D[17:0]
TupL
DE

A
PCLK

Ver. 0.4A

Tipisp

Tup

Fig. 9.9.14 Vertical and Horizontal in RGB interface
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Table 9.9.6.3 Vertical and Horizontal Timing for RGB I/F

- ecification ;
Item Symbol Condition i Toe | e Unit
Vertical Timing
Vertical cycle period Tvp - 223 224 HS
Vertical low pulse width Tvs 1 4 HS
Vertical front porch Tvep 1 1 1023 HS
Vertical back porch Tvep 1 1023 HS
Vertical data start line Tvs + Tvep 2 3 1023 HS
Vertical blanking period TveL Tvs + Tvep + Tvep 3 4 1023 HS
Vertical active area Tvoisp - 220 HS
Vertical refresh rate TVRR Frame rate 57 60 63 Hz
Horizontal Timing
Horizontal cycle period Thp - 179 196 511 PCLK
Horizontal low pulse width Ths 1 63 PCLK
Horizontal front porch Thep 1 63 PCLK
Horizontal back porch Thep 1 63 PCLK
; ; Tus + Thee 2 10 63 PCLK
Horizontal data start point s + fup TED s
Horizontal blanking period ThBL 3 20 256 PCLK
Horizontal active area Thpisp - 176 PCLK
; Tecikeye 100 380 418 ns
Pixel clock cycle A - > 20 > 63 10 Vhz
Note 1. VDDI=1.6 to 3.0V, VDD=2.7 to 3.0V, AGND=DGND=0V, Ta=-30to 70 C
Note 2. Data lines can be set to “High” or “Low” during blanking time — Don’t care.
Note 3. HP is multiples of eight PCLK.
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9.9.6.4 Power On Sequence on RGB Mode 2

The Driver operates power up and display ON by VDD, VDDI, SHUT, VS, HS, DE, PCLK on RGB mode 2 as show as
following figure.

Host
VDDI . Tvpp-voDI
VDD —
RESX < Trs-su >
SHUT f
—— " Tvoosu >

PCLK / <—> Trevk-su

HS

DE

Driver IC

Display high TsuLep
voltage

. Tsn- I
Display = P d HH‘ pormal display HHHH
Blanking display (over 1 frame)

Source output HH‘ Soral display HHHH
Veom output HH‘ Soral display HHHH
Gate output

Internal

oscillator

Fig. 9.9.15 Power-ON sequence in RGB mode 2

A
A 4

Display on

A
v

Table 9.9.6.4 Power ON AC Characteristics

Characteristics Symbol Min Typ Max Unit Remark

VDDI On to VDD On TVDDI-VDD 0 ns Notel
VDDI/VDD on to falling edge of SHUT TVDD-SH 1 ms
RESX to falling of SHUT TRS-SH 10 us

Signals input to falling edge of SHUT * TCLK-SH 1 PCLK Note2
Falling edge of SHUT to LCD power ON TSH-LCD 120 ms
Falling edge of SHUT to Display start TSH-ON 10 VS

Note 1: TVDDI-VDD can be <=0ns, >0ns. In any case, VDDI and VDD power up sequence should not have any impact on
the driver / display functionalities / performance.

Note 2: Signals mean VS, HS, DE and PCLK signal.

Note 3: DP="0’, EP="0", HSP="0" and VSP="0’ of RGBCTR (BOh) command.
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9.9.6.5 Power OFF Sequence on RGB Mode 2

The Driver operates power off and display OFF by VDD, VDDI, SHUT, VS, HS and DE on RGB mode 2 as show as
following figure.

Host

VDDI

Tvpp-vpor |

—>
VDD N

RESX

SHUT

<&

Torrvop
>

PCIK Tsu.orr

HS

DE

VS

Driver IC

Display high

voltage Display on Display off

1ttt N

Display

||| womcew | G e ST

I, O

Vcom output

Gate output

Internal counter

Internal
oscillator

Fig. 9.9.16 Power-OFF segnence in RGB mode 2

Table 9.9.6.5 Power OFF AC Characteristics

Characteristics Symbol Min Typ Max Unit Remark
VDDI On to VDD On TVDDI-VDD 0 ns Notel
Signals input to VDDI/VDD off TSH-OFF 1 us Note2
Rising edge of SHUT to Display off TSH-OFF 2 VS

Note 1: TVDDI-VDD can be <=0ns, >0ns. In any case, VDDI and VDD power up sequence should not have any impact on
the driver / display functionalities / performance.

Note 2: Signals mean VS, HS, DE and PCLK signal.

Note 3: DP="0’, EP="0", HSP="0" and VSP='0’ of RGBCTR (BOh) command.
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9.9.7 RGB Data Color Coding

9.9.7.1 16-bit/pixel Color Order on the RGB Interfa

RESX

RCM[1:0]

VS
HS
DE

WRX _| f

D17
D16
D15
D14
D13
D12
D11
D10
D9
D8
D7
D6
D5
D4
D3
D2
D1
DO

“”

ce

“10" or “11”

“”

“”

“”

P

[

— RI,Bit4 >1—<_R2, Bitd >1—1<_R3,Bitd >1—1<_R4 Bit4 RS, Bit 4
— R1, Bit3 — R2, Bit 3 — R3, Bit3 — R4, Bit3 RS, Bit 3
— RI,Bit2 >1—<_ R2,Bit2 >1—1<_ R3,Bit2 >1—1<_ R4, Bit2 RS, Bit 2
— R1, Bit 1 +——+<_R2,Bit | | < R3,Bitl | < R4, Bit | RS, Bit |
— R1, Bit0 — R2, Bit 0 — R3, Bit 0 — R4, Bit0 RS, Bit 0
— G1, Bit5 — G2, Bit5 — G3, Bit 5 — G4, Bit 5 G5, Bit 5
— Gl, Bit4 — G2, Bit4 — G3, Bit4 — G4, Bit4 G5, Bit4
— G1, Bit3 — G2, Bit3 — G3, Bit 3 — G4, Bit 3 G5, Bit 3
— Gl, Bit2 — G2, Bit2 — G3, Bit2 — G4, Bit 2 G5, Bit2
— G, Bit 1 — G2, Bit 1 — G3, Bit 1 — G4, Bit 1 G5, Bit 1
— Gl1, Bit0 — G2, Bit0 — G3, Bit0 — G4, Bit 0 G5, Bit 0
— BI, Bit4 — B2, Bit4 — B3, Bit4 — B4, Bit4 BS, Bit 4
— BI, Bit3 — B2, Bit3 — B3, Bit3 — B4, Bit3 BS, Bit 3
— B1,Bit2 >1—<_B2,Bit2 >1—1<_B3,Bit2 >1—1<_B4 Bit2 BS, Bit 2
— BI, Bit 1 — B2, Bit 1 — B3, Bit 1 — B4, Bit | B5, Bit 1
— BI, Bit0 — B2, Bit 0 — B3, Bit 0 — B4, Bit0 B5, Bit 0

Pixel n Pixel n+1 Pixel n+2 Pixel n+3 Pixel n+4

‘ 16 bits \ 16 b‘its \
o | | v | | -
Frame memory
Rl |Gl [Bl |R2 (G2 | B2 |R3|G3|B3

| | | |
Note 1: The data order is as follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit5, LSB=Bit0 for Green data and
MSB=Bit4, LSB=Bit0 for Red and Blue data.

Note 2: -’ Don'’t care, but need set to VDDI or DGND level.
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9.9.7.2 18-bit/pixel Color Order on the RGB Interfa ce

“”

RESX
RCM[1:0] 10" or 11"

vs L

Hs U

pE U

o T L L L L
D17 — R1,Bit5 >+—<_ R2,Bit5 >+—1+<_ R3,Bit5 >+—+<_ R4Bit5 >+—+<_ R5Bit5 >+—
D16 RI1, Bit4 b R2, Bit4 b R3, Bit4 b R4, Bit 4 b RS, Bit 4 e
D15 R1, Bit 3 - R2, Bit 3 - R3, Bit 3 - R4, Bit 3 | RS, Bit 3 —
D14 —| R1,Bit2 >+—+<_ R2,Bit2 >+—1+<_ R3,Bit2 >+—+<_R4,Bit2 >+—+<_ R5Bit2 >+—
D13 RI, Bit [ — R2, Bit 1 b R3, Bit 1 b R4, Bit 1 b RS, Bit | e
D12 —| R1,Bit0 >+—<_R2,Bit0 >+—1+<_ R3,Bit0 _>+—+<_R4,Bit0 >+—+<_R5 Bit0 >+—
D11 — G1,Bit5 >+—+<_ G2,Bit5 >+—1<_ G3,Bit5 >+—+< G4,Bit5 >+—+< G5Bit5 >+—
D10 — Gl, Bit4 — G2, Bit4 — G3,Bit4 >1+— G4, Bit4 +—<_G5, Bit4 —
D9 — G1,Bit3 >+—+<_G2,Bit3 >+—1<_ G3,Bit3 >+—+<_ G4,Bit3 >+—+<_ G5 Bit3 >+—
D8 — G1,Bit2 >+—+<_ G2,Bit2 >+—+1<_ G3,Bit2 >+—+<_ G4Bit2 >+—+< G5 Bit2 >+—
D7 — G1,Bit1 >+—+<_G2,Bitl >+—1+<_ G3,Bit1 >+—+1<_ G4, Bit 1 +—<_ G5, Bit 1 —
D6 — G1,Bit0 >+—+<_G2,Bit0 >+—+<_ G3,Bit0 >+—+<_ G4,Bit0 >+—+<_G5,Bit0 >+—
D5 — BI, Bit 5 b B2, Bit 5 b B3, Bit 5 b B4, Bit 5 b BS, Bit 5 e
D4 Bl, Bit4 1 B2, Bit4 — B3, Bit4 — B4, Bit 4 — BS, Bit 4 —
D3 — B1,Bit3 >+—<_ B2, Bit3 >+—1<_ B3,Bit3 >+—+<_B4Bit3 >+—1+< B5Bit3 >t+—
D2 — B, Bit2 — B2, Bit2 — B3, Bit2 — B4, Bit2 — BS, Bit 2 —
D1 BI, Bit | b B2, Bit | b B3, Bit 1 b B4, Bit 1 b BS, Bit | e
DO — B1,Bit0 >+—<_ B2, Bit0 >+—1+<_ B3,Bit0 >+—+<_ B4,Bit0 >+—+<_ B5 Bit0 >+—
Pixel n Pixel n+1 Pixel n+2 Pixel n+3 Pixel n+4

‘ 18 bits \ 18 b‘its
I ] I |
Yy

Frame memory

R1 |Gl | Bl |R2 | G2|B2|R3|G3|B3

| | | |
Note 1: The data order is as follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit5, LSB=Bit0 for Red, Green and Blue
data.
Note 2: -’ Don'’t care, but need set to VDDI or DGND level.
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9.9.7.3 6-bit/pixel Color Order on the RGB Interfac e

“”

RESX
RCM[1:0] "o
vs L
HS
DE

L S N O B I

D17 - - - - N

“rr

“”

“”

D16 - - - - B

D9 - - - . B

D8 - B - - B

D7 R1, Bit 5 GI1, Bit 5 Bl, Bit 5 — R2, Bit 5 G2, Bit 5 —

D6 — RI1, Bit4 Gl, Bit 4 Bl, Bit4 ol R2, Bit 4 G2, Bit4 o

D5 — R1, Bit3 Gl1,Bit3 BI, Bit3 1 R2, Bit3 G2, Bit 3 —

D4 — R1, Bit 2 Gl, Bit2 Bl, Bit2 — R2, Bit 2 G2, Bit 2 —

D3 R1, Bit 1 GI1, Bit 1 BI, Bit 1 — R2, Bit 1 G2, Bit 1 —

D2 — R1, Bit0 G1,Bit0 Bl, Bit0 — R2, Bit 0 G2, Bit 0 —

D1 — - - B . - . |

D0 — - - - — - - —
Pixel n Pixel n+1

18 bits 18 b‘its

l | l !
Yy

Frame memory

Rl |Gl | Bl |R2 | G2|B2|R3|G3|B3

| | | |
Note 1: The data order is as follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit5, LSB=Bit0 for Red, Green and Blue
data.
Note 2: ‘-’ Don't care, but need set to VDDI or DGND level.
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9.10 Display Data RAM

9.10.1 Configuration (When GM="00")

The display module has an integrated 176x220x18-bit graphic type static RAM. This 696,960-bit memory allows to store
on-chip a 176xRGBx220 image with an 18-bpp resolution (262K-color).

There will be no abnormal visible effect on the display when there is a simultaneous Panel Read and Interface Read or
Write to the same location of the Frame Memory.

TF-LCD panel
(176 x RGB x 220)

A

A

| LUT Display data RAM
I/F (176x 220x 18-bits) Line
address
Row counter
address =
counter
Scan
Column le—{ address
address i counter
counter A
Host interface

Fig. 9.10.1 Display data RAM organization
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9.10.2 Memory to Display Address Mapping

o T e

Gate Oud ~ SourceOut | S1 [ S2 1 s3] 841 S5 ] 86 [--——- $523] 85240 $525] $526) $527] $528

=

VY= 0 My= 1 {4 ¥ A Order|y ™ ™ A ML="0TMI="1]
1 0 219 JRoJT Gol Bol RG] Bl |- R174]G174|B174]R175]G175]B175] 0 219
2 1 PrE B D B ) e | 218
3 2 Pl I D D D D D e 2 217
4 3 2w b L T 3 216
5 4 PEH I D D D D e 4 215
6 5 e L T 5 214
7 6 Rl D D D D I e 6 213
8 7 vl I D D D D e 7 212
[ [ | | [ | [ | [ | | [ | [ | [ | |
[ [ | | [ | [ | [ | | [ | [ | [ | |
[ [ | | [ | [ | [ | | [ | [ | [ | |
[ [ | | [ | [ | [ | | [ | [ | [ | |
] ] | | ] | ] | ] | | ] | ] | ] | |
213 | 212 I I D D D D e 212 7
214 1 213 o L I 1 1T 1 1 [|— 213 6
215 | 214 I D D D I ) e 214 5
216 1 215 VI D D D D D ) e 215 4
217 1 216 . I D D D D e 216 3
218 | 217 P I I D D D e 217 2
219 218 1 ! 1 1 1 | |- 218 1
220 219 o ¢ I 1 |1 1 | [|-——-—- 219 0
MX='0 0 [ R 174 175
CA e 175 174 [ 1 0

Note

RA = Row Address,

CA = Column Address

SA = Scan Address

MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
MX =Scan direction parameter, D4 parameter of MADCTL command

RGB = Red, Green and Blue pixel position change, D3 parameter of MADCTL command
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9.10.3 Normal Display On or Partial Mode On, Vertic
In this mode, contents of the frame memory within an area where column pointer is 00h to AFh and page pointer is 00h to
DBh is displayed.
To display a dot on leftmost top corner, store the dot data at (column pointer, row pointer) = (0, 0).

al Scroll Off

1). Example for Normal Display On (MX=MY=ML="0" ,SMX=SMY="0")

176 Columns Scan 176 Columns
A — Order — A —
00h O1h ---- ---- A6h A7h --—- AFh
[ oonl[ooT o1 ovlozl 1 _ ____ oohJ oo o1 oyJoz] a1 \
oihl 101 12 1y | 1z] 2 01lh| 10| 11 1Y | 1z| G2
o2hl 201 21 ov | 2z 3 02h| 20| 21 2Y | 2z| G3
| [30]31 3y |[3z] | | | 30]31 3Y|3z) |
| [40]42 av| az| | | | 40]41 ay|4z) | o
| [50]51 5| 5z] | | | 50] 51 5Y]5z] | g
S | |60 6Z] | | |60 6z| | %
:< [ | | ! > g
3 | [ 176 x220x18bit | I 176 x 220 x18bit I if)
| Frame RAM | | LCD Panel | N
I I | | =3
I I | | e
I I | |
| Ixo] xaf x2 XX Xyl xz| 218 | | XOf X1 X2 XX | XY | XZ1G218
K pAhl YOl Y1l Y2l Y3lywl YXxIYYl Yz]| 219 DAhl YO Y1) Y2]Y3|YW] YX]YY]|YZ GZlgj
pBh| zo| z1| z2] z3|zw| zx| zY]| zz| 220 = = = = = »DBh| ZO| Z1] Z22] Z3|ZW] ZX| ZY | ZZ | G220
2). Example for Partial Display On (PSL[7:0]=04h,PEL[7:0]=D7h, MX=MV=ML="0" ,SMX=SMY="0’)
176 Columns Scan 176 Columns
— A — Order — A ~
00h 01h ---- ---- A6h A7h ---- AFh
oonlooTor ~Tos] 1 ----- » [00]01]02]03 ow[ oxJoyJoz] c1 |
o el BT ~T=1 > 1011 12] 13 ww| ix[av1z] &2 Non-Display
201 211 22 2X]12Y]2Z]| G3 area =4 lines
o2h| 20] 21 2y | 2z] 3 e o 3] |
I S X svisz] | 40| 41| 42 ax|av|4z| |
| 140]41 ay | az]| | =51 [5z] |
. | |50]51 5Y|5z] | 50 57| |
N | |60 6z| | | _
C. I | 176RGB x 220 | Display area
2 | 176 x 220 x18bit | LCD Panel | > =212lines
| Frame RAM | |
| Juoful uyjuz| | S0 sz| |
| [volvi vx[vy|vz] | uo| u1 ovfuz| |
| fwojwifw2 wxjwy|wz] | Vo|vi|v2 VXIVY]VZ] |
| xol X1 x2 XX XY | xz]| 218 WOJW1] w2 WXjwyYwz| | Non-Display
panfvolve[yzlvalywlyx[yv[vyz] 219 X0 X1] X2 XX XY | Xz |G218 area =4 lines
\_ peh[Zo| z1| 22| Z3[zW| zX| 2¥| ZZ] 220 Rl iR et i | s N e 219
---- = z0| z1| z2] z3 zW| zx[ zv[ zz]G220
Ver. 0.4A 73 2007-07-03



ST/7773

9.10.4 Vertical Scroll Mode
There is vertical scrolling, which are determined by the commands “Vertical Scrolling Definition” (33h) and Vertical Scrolling

Start Address” (37h).

TFA TFA
VSA VSA @
BFA BFA

Original Scrolling

Fig. 9.10.2 Difference between Scrolling and original

When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=220. In this case, scrolling is applied as shown below.

1). Example for TFA =3, VSA=215, BFA=2, SSA=4, ML=0: Scrolling

176 Columns
A
- N
00h 01h ---= ==== oo oo e AEh AFh
[ 00hj 00J 01 02] 03 ow] 0X] oY | 0z
01lhj 10 11| 12| 13 1W] 1X| 1Y | 1z
02h] 20 21| 22 2Xj2y| 2z
| 130]31]32 3X|3Y]3z
| |40] 41| 42 4AX]4Y | 4z
| |50] 51 5Y ] 5z
| | 60 6Z
N
8 |
o
g< | 176 x 220 x18 bit
] | Frame RAM
|
| | SO Sz
| fuoj ul uy | uz
| {VvO]V1i]Vv2 VX]VvY|Vvz
| fwojwijwz2 WXJWY | Wz
Doh] X0 | X1 X2 XX XY | XZ
KDAh YOlY1llY2|Y3 YW YX]YY|YZ
DBh| 20| 211 22| Z3 ZW]) ZX]| 2Y | 2z

Ver. 0.4A

Scan 176 Columns
Order — A — —
1 e » L00for]o2fo3 owloxJov]oz] a1
2 10 11]12]13 wlix]iyliz] ce LtFa
3 20] 21] 22 ox oy |2z] a3
N mmmmT Maolai]a2 axlav]az] |
i 50 51 sylsz] |
|\ SSA 60 6z] |
| |
[ |
| 176RGB x 220 |
[ LCD Panel | >VSA
| S0 sz| |
| uoJ ui uyJuz] |
| volvifve vx]vylvz] |
| wolwilw2 wxiwylwz] |
| x0] x1]x2 xxIxvxz] | )
218 30] 31 32 ax]3vl3z]cots
219= = === > [volvilvelvsl Tvwlyx]yylvzlces }BFA
220 zolzi1]z2]z3 z2wWlzxlzylzz] G220
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2). Example for TFA =3, VSA=215, BFA=2, SSA=215, ML=1: Scrolling: TFA and BFT are exchanged

saur 0zz
A

Ver. 0.4A

/ 01h
02

176 Columns
A

e I
00h 01h ---- === —mem —om e AEh AFh
00hj 00| 01|02} 03 ow] ox] oy | 0z
10| 11] 12} 13 1W]| 1X] 1Y | 1z
hj 20] 21| 22 2X| 2y | 2z
| 130]31] 32 3X|3Y| 3z
| 140]41] 42 ax| 4y | 4z
| 150] 51 5Y| 5z
| | 60 6Z

|
| 176 x 220 x18 bit
| Frame RAM
|

| | SO Sz
| Juof ul uy|uz
| fvolvijv2 VX|VvY|Vvz
| fwojwijw2 WX|wy|wz
Dohl XO] X1| X2 XX XY | X2
DA YO]Y1]Y2]Y3 YW] YX]YY]|YZ
DBh| z0| 21| 22| Z3 ZW| zX| zY | 2z

Scan
Order
220 _——
219
218
|
|
|
1<
| \
\
| \SSA
\
| AN
\
| \\
| \
|
|
I
3
2
1 -=>
75

176 Columns
~ " —~
00]01]02]03 OW] 0X ] 0Y | 0Z
10) 11112113 IWLIX]1Y | 1Z
60] 61] 62 6X ] 6Y ] 67
700 71} 72 IXV7Y )72
80]81] 82 8X]18Y |82
90 97
AQ AZ

176RGB x 220

LCD Panel

20] 21} 22 2X12Y )27
30] 31 32 3X]3Y]37
401 41 42 4X 14Y |47
501 51 5Y | 57
X0 X1] X2 XXIXYIXZ
YO]lY1QY2]Y3 YWLYXQYY]YZ
70} z1122]123 W) ZX12Y) 272

G
G2 }BFA
G3

|

|

|

|

|

| >VSA
|

|

|

|

|

)
G218

G219 TFA
G220
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9.10.5 Vertical Scroll Example

There are 2 types of vertical scrolling, which are determined by the commands “Vertical Scrolling Definition” (33h) and

“Vertical Scrolling Start Address” (37h).

Case 1: TFA + VSA + BFA #220

N/A. Do not set TFA + VSA + BFA#220. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=220 (Scrolling)

Examplel) When MADCTL parameter ML="0", TFA=0, VSA=220, BFA=0 and VSCSAD=80.

Memory physical axis
0,0

VSCSAD

Frame memory

Memory physical axis
©,0)

VSCSAD

Frame memory

Physical line pointer

©,0

Display axis

,”'
T

/\

Increment

- =

Physical line pointer

©,0

Display

Display axis

Phd
-
- =
~
-
-
L_ -
<l _
~ -
=

Display

Example2) When MADCTL parameter ML="1", TFA=30, VSA=190, BFA=0 and VSCSAD=80.

Memory physical axis Display axis
0,0 Physical line pointer ©, 0
VSCSAD —t —— /= -\ - - |- T
T
TFA — === ===\~ N ~«— TFA
—————————— »
Frame memory Display
Increment
Memory physical axis Display axis
(©,0) Physical line pointer ©,0)
VSCSAD A
———————— - <«— TFA

Frame memory

Ver. 0.4A
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9.11 Address Counter

The address counter sets the addresses of the display data RAM for writing and reading.

Data is written pixel-wise into the RAM matrix of DRIVER. The data for one pixel or two pixels is collected (RGB 6-6-6-bit),
according to the data formats. As soon as this pixel-data information is complete the “Write access” is activated on the RAM.
The locations of RAM are addressed by the address pointers. The address ranges are X=0 to X=175 (AFh) and Y=0 to
Y=219 (DBh). Addresses outside these ranges are not allowed. Before writing to the RAM, a window must be defined that
will be written. The window is programmable via the command registers XS, YS designating the start address and XE, YE
designating the end address.

For example the whole display contents will be written, the window is defined by the following values: XS=0 (Oh) YS=0 (0Oh)
and XE=175(AFh), YE=219 (DBh).

In vertical addressing mode (MV=1), the Y-address increments after each byte, after the last Y-address (Y=YE), Y wraps
around to YS and X increments to address the next column. In horizontal addressing mode (V=0), the X-address
increments after each byte, after the last X-address (X=XE), X wraps around to XS and Y increments to address the next
row. After the every last address (X=XE and Y=YE) the address pointers wrap around to address (X=XS and Y=YS).

For flexibility in handling a wide variety of display architectures, the commands “CASET, RASET” and "MADCTL" (see
section 10 command list), define flags MX and MY, which allows mirroring of the X-address and Y-address. All
combinations of flags are allowed. Section 9.12 show the available combinations of writing to the display RAM. When MX,
MY and MV will be changed the data bust be rewritten to the display RAM.

For each image condition, the controls for the column and row counters apply as section 9.12 below:

Condition

Column Counter

Row Counter

When RAMWR/RAMRD command is accepted

Return to “Start
Column (XS)”

Return to “Start
Row (YS)”

Complete Pixel Read / Write action

Increment by 1

No change

The Column counter value is larger than “End Column (XE)”

Return to “Start

Increment by 1

Column (XS)”
The Column counter value is larger than “End Column (XE)” and Return to “Start Return to “Start
the Row counter value is larger than “End Row (YE)” Column (XS)” Row (YS)”
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9.12. Memory Data Write/ Read Direction

The data is written in the order illustrated above. The Counter which dictates where in the physical memory the data is to be
written is controlled by “Memory Data Access Control” Command, bits BS (MV), B6 (MX), B7 (MY) as described below.

———————————— > E
Fig. 9.12.1 Data streaming order

MV Virtual physical point translator
= L
o= N
R Y [ Mx . .
= Q “/ Virtual (0, 0) Physical column point Virtual (0, 0)
= When MV=don't care, D ‘When MV=don't care,
ﬁ(\ MX="0", MY="0" MX="1", MY="0"
al
0,0 (175, 0)
z
CASET (2Ah) g
g ‘1 Physical SRAM
E
]
CASET (2Bh) g
0, 219) (175, 219)
Virtual (0, 0) Virtual (0, 0)
When MV=don't care, When MV=don't care,
MX="0", MY="1" MX="1", MY="1"
MV | MX MV | CASET RASET
0 0 0 Direct to Physical Column Pointer Direct to Physical Row Pointer
0 0 1 Direct to Physical Column Pointer Direct to (219-Physical Row Pointer)
0 1 0 Direct to (175-Physical Column Pointer) Direct to Physical Row Pointer
0 1 1 Direct to (175-Physical Column Pointer) Direct to (219-Physical Row Pointer)
1 0 0 Direct to Physical Row Pointer Direct to Physical Column Pointer
1 0 1 Direct to (219-Physical Row Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Row Pointer Direct to (175-Physical Column Pointer)
1 1 1 Direct to (219-Physical Row Pointer) Direct to (175-Physical Column Pointer)

Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write Direction set by

MADCTL bits B7 (MY), B6 (MX), B5 (MV). The write order for each pixel unit is

D17

D16

D15 [ D14 | D13 | D12

D11 [ DI0 | D9 | D8

D7 | D6 | D5 | D4 | D3

D2 | D1 | DO

RS

R4

R3 | R2 | Rl | RO

G5 | G4 | G3 [ G2

Gl | GO | BS | B4 | B3

B2 | Bl | BO

One pixel unit represents 1 column and 1page counter value on the Frame Memory.

Ver. 0.4A

78

2007-07-03



ST/7773

9.12.2 Frame Data Write Direction According to the

MADCTL parameters (MV, MX and MY)

Display Data P,\g?;)nfe-lt—lér Image in the Host Image in the Driver
Direction (MPU) (DDRAM)
MV | MX | MY
o B R R CISEEEEEEC —~[B[-———=>
———————— > / Temeee--p
F X-Y address (0,0) F
- B ___, || xcasET - ___
:ﬁf V: RASET _—ﬁf
———————— > / Rt e
F X-Y address (0,0) E
- __ || kcaseT | |___T==__ >
:ﬁf V: RASET m
X-Mirror o |t O g;t —>] Q_B <«—X-Y address (0,0)
———————— > t--——---- X: CASET
F q Y: RASET
——— ,__’ 4.__,, ———
/ \
______ > If _F| S ———
S R R R [ [y e I —
Y-Mirror ——____» .
F ﬂ X-Y address (0,0)
---n___, «--___ X: CASET
4 Z{Iﬁ <«—Y: RASET
xvEenenge 10 4O [B[---—==1| [awpson 00 ] Bl 1
________ > / : | 1
| 1
F X-Y address (0,0) | ! w; !
o _——p || X RASET : I 1w
4 Y: CASET vl v v [F]
X-Y Exchange 1 0 1 ﬂ ______ > —» 4| A A |£
Y-Miror 2 i
1
1 1 | |
F X-Y address (0,0) | : m :
- B __, || xRASsET Vol 1|
:ﬁf : CASET B] : At
e |20 | B———=]| Cwestnco ] | 1 Bl asess o
------ > ! ! X: RASET
1 1!
I .
F i m ! | V: CASET
Ao vl
I
—————— > [F| F v v v
ovearenge [T T T TB] = | [wmsm oo | B 4 f
R I I R B [E=y=pep > Al !
Y-Mirror : : : : X-Y address (0,0)
| u o X: RASET
ittt ! o Y: CASET
i :
______ >[F ]| o [ Ele—
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9.13 Tearing Effect Output Line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal. This signal can be enabled or disabled
by the Tearing Effect Line Off & On commands. The mode of the Tearing Effect signal is defined by the parameter of the
Tearing Effect Line On command. The signal can be used by the MPU to synchronize Frame Memory Writing when
displaying video images.

9.13.1 Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of V-Blanking Information only:

Tyan 0 T 0

IA
€ 1)) >
|

1
I
Vertical timing scale ﬂ : I

tvdh= The LCD display is not updated from the Frame Memory
tvdl= The LCD display is updated from the Frame Memory (except Invisible Line — see below)

Mode 2, the Tearing Effect Output signal consists of V-Blanking and H-Blanking Information, there is one V-sync and 220
H-sync pulses per field.

! ! | | |
Vertical timing scale / V-sync S' ﬂ ﬂ f\‘ I\ /1 ﬂ ;I V-sync\
| | _——— | |
> e <> [ [a—
Invisible 18t 2nd 161th 162t
line line line line line

thdh= The LCD display is not updated from the Frame Memory
thdl= The LCD display is updated from the Frame Memory (except Invisible Line — see above)

Bottom line

Top line

2nd line

wwese2 [ 0o UL

TE mode 1

i 4

Tyan

Note: During Sleep In Mode, the Tearing Output Pin is active Low.

Ver. 0.4A 80 2007-07-03



ST/7773

9.13.2 Tearing Effect Line Timings
The Tearing Effect signal is described below:

< Tua R N

e »le >

I I

Vertical \:( /:‘ _\ |

I I I

| |

Horizontal ! | \ !
) I I I

——————> >

Tua Tuan

Table 9.13.1 AC characteristics of Tearing Effect Signal Idle Mode Off (Frame Rate = 58.9 Hz)

Symbol Parameter min max unit description
tval Vertical Timing Low Duration 13 - ms
tvdh Vertical Timing High Duration 1000 - us
thai Horizontal Timing Low Duration 33 - us
thdh Horizontal Timing Low Duration 25 500 us

NOTE: The timings in Table 9.3.1 apply when MADCTL ML=0 and ML=1

The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns.

TR_,: I<_TF TR_,: « :
! 7" V=0.7¥VDDI : ! 7“ Vor=0.8*VDDI :
! Vi=0.3*VDDI : ' Vor=0.2*¥VDDI :
TR-TF< 15ns TR-TF< 15ns

The Tearing Effect Output Line is fed back to the MPU and should be used as shown below to avoid Tearing Effect:
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9.13.3 Example 1: MPU Write is faster than panel re ad

MCU to memory
[ 200 time

TE output signal
time

Memory to LCD
time

R 290nd
Image on LCD a b c d

Data write to Frame Memory is now synchronized to the Panel Scan. It should be written during the vertical sync pulse of
the Tearing Effect Output Line. This ensures that data is always written ahead of the panel scan and each Panel Frame
refresh has a complete new image:

Data to be sent

Image on L.CD A
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9.13.4 Example 2. MPU writeis slower than panel read.

MCU to memory
st >

1 20n time

TE output signal
time

Memory to LCD
. time

I 2000
Image on LCD a b c d e f

The MPU to Frame Memory write begins just after Panel Read has commenced i.e. after one horizontal sync pulse of the
Tearing Effect Output Line. This allows time for the image to download behind the Panel Read pointer and finishing
download during the subsequent Frame before the Read Pointer “catches” the MPU to Frame memory write position.

Data to be sent

a b c d

= A A A A
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9.14 Preset Values
ST7773 will set preset values on our production line for each display module. Any of these preset values do not need
customer’s SW support.

9.15 Power ON/OFF Sequence

During power off, if LCD is in the Sleep Out mode, VDD and VDDI must be powered down minimum 120msec after RESX
has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum Omsec after RESX has
been released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

If RESX line is not held stable by host during Power On Sequence as defined in Sections 9.15.1 and 9.15.2, then it will be
necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation.
Otherwise function is not guaranteed.

The power on/off sequence is illustrated below:

9.15.1 Case 1 — RESX Line is held High or Unstable by Host at Power On

If RESX line is held high or unstable by the host during Power On, then a Hardware Reset must be applied after both VDD
and VDDI have been applied — otherwise correct functionality is not guaranteed. There is no timing restriction upon this
hardware reset.

3 | Trpw = +/- no limit Tfpw = +/- no limit_|
VDDI i \<
' ' i '
VDD SL
Timing when the latter signal rises up to 90% of its typical value. i
e.g. When VDD comes later, this timing is defined at the cross point of
90% of 2.75V, not 90% of 2.6V.
Timing when the latter signal falls up to 90% of its typical value.
e.g. When VDD comes later, this timing is defined at the cross point of
90% of 2.75V, not 90% of 2.6V.
o Tfpw.csx = +/- no limit
i Trpw.csx = +/- no limit
CSX HorL
Trpw-rEsx = + 1o limit
RESX 3 ‘
(Power down in < Tfpwresx1 = min 120ms N
30% :
sleep-out mode) i }
TI’p\\uRESX =+1n0 limit Tfpw.REsxz = min Oms 4’ D
RESX N\
(Power down in \V i
. 30% |
sleep-in mode) i

Tfpw.resx1 18 applied to RESX falling in the Sleep Out Mode.
Tfpw.resx2 is applied to RESX falling in the Sleep In Mode.
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9.15.2 Case 2 — RESX Line is Held Low by Host at Po  wer On

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum 10sec
after both VDD and VDDI have been applied.

VDDI 74

VDD

CSX

RESX
(Power down in
sleep-out mode)

RESX

(Power down in
sleep-in mode)

—>

Trpw = +/- no limit

Tfp\\' = +/- no limit

Timing when the latter signal rises up to 90% of its typical value.
e.g. When VDD comes later, this timing is defined at the cross point of
90% of 2.75V, not 90% of 2.6V.

Timing when the latter signal fal

90% of 2.75V, not 90% of 2.6V.

Is up to 90% of its typical value.

e.2. When VDD comes later, this timing is defined at the cross point of

! Trpw.csx = +/- no limit
i«

Ttpw.csx = +/- no ljmit

> 3

N

il

HorL

Trpw.rESY = M

in 10us

/

> Tl‘pw.REsx =min 10us

Tfpw.rESX1 = Min 120@

Tfpw-resx2 = min Oms —>

A

Ttew-resx 1s applied to RESX falling in

Tfpw.resx 18 applied to RESX falling in the Sleep In Mode.

the Sleep Out Mode.

9.15.3 Uncontrolled Power Off
The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off
sequence. There will not be any damages for the display module or the display module will not cause any damages for the

host or lines of the interface.

N

2. At an uncontrolled power off the display will go blank and there will not be any visible effects within (TBD) second on the
display (blank display) and remains blank until “Power On Sequence” powers it up.
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9.16 Power Level Definition

9.16.1 Power Level

6 level modes are defined they are in order of Maximum Power consumption to Minimum Power
Consumption:

1. Normal Mode On (full display), Idle Mode Off, SI  eep Out.
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
. Normal Mode On (full display), Idle Mode On, Slee p Out.
In this mode, the full display area is used but with 8 colors.
. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display is used but with 8 colors.
. Sleep In Mode
In this mode, the DC: DC converter, Internal oscillator and panel driver circuit are stopped. Only the MCU interface and
memory works with VDDI power supply. Contents of the memory are safe.
6. Power Off Mode
In this mode, both VDD and VDDI are removed.

w

i

)]

Note: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both Power supplies
are removed.

9.16.2 Power Flow Chart

Normal display mode on = NOR ON
Partial display mode on = PTL ON Power on sequence
Idle mode off = IDM OFF HW reset
Idle mode on = IDM ON SW reset
Sleep out = SLP OUT
Sleep in = SLP IN
NOR ON SLPIN — NOR ON
> Sleep out > Sleep in <
PTL ON| Normal display mode on SLP OUT Normal display mode on  |pT[, ON
Idle mode off < Idle mode off
A A
IDM ON IDM OFF
IDM ON IDM OFF
A Y
SLPIN .
»> Sleep out > Sleep in <
Normal display mode on SLP OUT Normal display mode on
Idle mode on < Idle mode on
SLPIN .
> Sleep out > Sleep in <
Partial display mode on SLP OUT Partial display mode on
Idle mode off < Idle mode off
A A
IDM ON IDM OFF IDM ON IDM OFF
PTL ON ) SLPIN ¥ , PTL ON
> Sleep out > Sleep in <
NOR ON Partial display mode on SLP OUT Partial display mode on NOR ON
Idle mode on < Idle mode on
Sleep out Sleep in
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9.17 Reset Table

Item After Power On After Hardware Reset After Software Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
00AFh (175d) (when
Column: End Address (XE) 00AFh 00AFh OODBhI\(AZVlE)%)) (when
MV=1)
Row: Start Address (YS) 0000h 0000h 0000h
00DBh (219d) (when
Row: End Address (YE) 00DBh 00DBh 00AFh 'z/ll\%g)) (when
MV=1)
Gamma setting GCO GCO0 GCO0
RGB for 256, 4k and 65k Color Mode See Section 9.19 See Section 9.19 No Change
Partial: Start Address (PSL) 0000h 0000h 0000h
Partial: End Address (PEL) 00DBh 00DBh 00DBh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 00DCh 00DCh 00DCh
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off
Tearing Effect Mode *3) 0 (Model) 0 (Model) 0 (Model)
Memory Data Access Control
(MY/M% IMVIML/RGB) 0/0/0/0/0 0/0/0/0/0 No Change
Interface Pixel Color Format 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDPM 08h 08h 08h
RDDMADCTL 00h 00h No Change
RDDCOLMOD 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
ID1 38h 38h 38h
ID2 NV value NV value NV value
ID3 NV value NV value NV value

Notel. TE Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.

9.18.1 Module Input/Output Pins

9.18.1.1 Output or Bi-directional (1/O) Pins

Output or Bi-directional pins

After Power On

After Hardware Reset

After Software Reset

TE

Low

Low

Low

D17 to DO (Output driver)

High-Z (Inactive)

High-Z (Inactive)

High-Z (Inactive)

Note: There will be no output from D7-DO0 during Power On/Off sequence, Hardware Reset and Software Reset.

9.18.1.2 Input Pins

. During Power After Hardware After Software During Power
Input pins On Fgrocess AT (PO O Reset Reset Off Fgrocess
RESX See 9.15 Input valid Input valid Input valid See 9.15
CSX Input invalid Input valid Input valid Input valid Input invalid
D/CX Input invalid Input valid Input valid Input valid Input invalid
WRX Input invalid Input valid Input valid Input valid Input invalid
RDX Input invalid Input valid Input valid Input valid Input invalid
D17 to DO Input invalid Input valid Input valid Input valid Input invalid
P/SX Input invalid Input valid Input valid Input valid Input invalid
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9.18.2 Reset Timing

Shorter than 5us tresw
«>
RESX
tresT
) ) - Initial Condition
Internal Status Normal Operation >< Resetting ><( (Default for HAW reset)
Table 9.18.2.1 Reset input timing
VSS=0V, VDDI=1.6 to 3.6V, VDD=2.7 to 3.5V, Ta = -30 to 70°C)
Symbol Parameter Related Pins MIN | TYP | MAX Note Unit
trESW *1) Reset low pulse width RESX 10 - - - S
i i i 5 When reset applied ms
) during Sleep in mode
tresT *2) Reset complete time
i i 120 When reset applied ms

during Sleep out mode

Note 1) Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table
below.

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset
Between 5us and 10us Reset starts (It depends on voltage and temperature condition.)

Note 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum
time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —-mode) and
then return to Default condition for H/W reset.

Note 3. During Reset Complete Time, ID2 and VCOMOF value in MTP will be latched to internal register during this period.
This loading is done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge of

RESX.

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

10~20ps

“RESET"is accepted.

10205

-\-\-rm‘wfu.w__ll wll-wiwwﬂ\-wmu-ﬁ-ﬂuﬂf '\.—LF.J"“IV.- w‘d}ﬂﬁ.’r’
' _,H.L Less than 20ns width positive spike will be rejected

Note 5. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command cannot be
sent for 120msec.
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9.19 Color Depth Conversion Look Up Tables

9.19.1 65536 Color to 262,144 Color

Color Look Up Table Output Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/\W Reset Parameter 65k Color (5-bits)
Roos Roo4 Roos Rooz Roo1 Rooo 000000 1 00000
Ro15 Ro14 Ro13 Ro12 Ro11 Roio 000010 2 00001
Ro25 Ro24 Ro23 Roz2 Ro21 Rozo 000100 3 00010
Ross Rozs Ro3s Ros2 Ros1 Roso 000110 4 00011
Ro4s Roas Ro43 Ro42 Roa1 Roso 001000 5 00100
Ross Rosa Ross Ros2 Ros1 Roso 001010 6 00101
Ross Ros4 Roes Ros2 Ros1 Roso 001100 7 00110
Ro75 Ro74 Ro73 Ro72 Ro71 Ro7o 001110 8 00111
Ross Ros4 Ross Ros2 Ros1 Roso 010000 9 01000
Rogs Roga Rogz Rogz Rog1 Rogo 010010 10 01001
R105 R104 R103 R102 Rio01 Rioo 010100 11 01010
Ri115 R114 R113 R112 Ri11 Ruao 010110 12 01011
Ri125 R124 Ri23 Ri22 Ri21 Ri2o 011000 13 01100
Ri135 R134 R133 Ri32 Ri31 Rizo 011010 14 01101
Ri145 R144 R143 R142 R141 Ru40 011100 15 01110

RED Ri1s5 Ris4 Ris3 Ris2 Ris1 Risp 011110 16 01111
Ri65 R164 Ri63 Ris2 Ri61 Riso 100001 17 10000
R175 R174 R173 R172 R171 Ri7o 100011 18 10001
Riss R1s4 Riss Ris2 Ris1 Riso 100101 19 10010
Ri195 R194 R193 R192 R101 Rigo 100111 20 10011
R205 R204 R203 R202 R201 R2o0 101001 21 10100
R215 R214 R213 R212 Ro11 Raio 101011 22 10101
R225 R224 R223 R222 Ro21 Ra2o 101101 23 10110
R235 R234 R233 R232 Raa1 Raso 101111 24 10111
R245 R244 R243 R242 R241 Roao 110001 25 11000
R2s5 Ros4 Rasz Rasz Rasi Raso 110011 26 11001
Ra265 R264 Roes Ros2 Ra61 Raso 110101 27 11010
R275 R274 Ro73 R272 Ra71 Ro7o 110111 28 11011
Ro2gs R2s4 Ross Ros2 Ros1 Roso 111001 29 11100
R2g5 R294 R293 R292 R201 Rag0 111011 30 11101
R305 R304 R303 R302 R3o1 R3o0 111101 31 11110
R315 R314 R313 R312 R311 R310 111111 32 11111
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Color Look Up Table Output Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/W Reset Parameter 65k Color (5-bits)
Goos Goos Gooz Gooz Goor Gooo 000000 33 000000
Go1s Goi4 Go1z Go12 Go11 Go1o 000001 34 000001
Gozs Goz4 Go2s Gozz Goz1 Gozo 000010 35 000010
Goss Gozs Gozs Gozz Gos1 Goso 000011 36 000011
Goss Goas Goas Gosz Goar Goao 000100 37 000100
Goss Gosa Goss Gos2 Gos1 Goso 000101 38 000101
Goss Goss Goss Gos2 Gos1 Goso 000110 39 000110
Gors Gor4 Gors Gorz Gor1 Govo 000111 40 000111
Gosgs Gogs Goss Gos2 Gos1 Goso 001000 41 001000
Gogs Gogs Gooz Gogz Gogr Gogo 001001 42 001001
G105 G104 G103 G102 G101 G100 001010 43 001010
Gi15 G114 G113 G112 G111 G110 001011 44 001011
G125 G124 G123 G122 G121 G120 001100 45 001100
G135 G134 G133 G132 G131 Giao 001101 46 001101
G145 G144 G143 G142 G141 G140 001110 47 001110

GREEN G155 Gis4 G153 Gis2 Gis1 Giso 001111 48 001111
G165 G164 G163 G162 G161 G160 010000 49 010000
Girs G174 G173 G172 Gi71 Givo 010001 50 010001
Giss Gigs G183 Gis2 Gis1 Gigo 010010 51 010010
G195 G194 G193 G192 G191 Gigo 010011 52 010011
G205 G204 G203 G202 G201 Gaoo 010100 53 010100
G215 G214 G213 G212 Go11 Goio 010101 54 010101
G225 G224 G223 G222 G221 Go2o 010110 55 010110
Go3s G234 G2z G232 Gos1 Gaso 010111 56 010111
G245 G244 G243 G242 Goa1 Gaao 011000 57 011000
Gass Gas4 Gas3 Gosz Gosi Gaso 011001 58 011001
G265 Gos4 G263 G2s2 Gos1 Gaso 011010 59 011010
Gors G 274 G273 Gor2 Gor1 Goro 011011 60 011011
G2ss G 284 Gogz Gas2 G2s1 G2so 011100 61 011100
G295 G 204 G293 G292 G291 Gago 011101 62 011101
G305 G 304 G303 G302 G301 Gaoo 011110 63 011110
G315 G 314 G313 G312 G311 G310 011111 64 011111
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Color Look Up Table Output Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/W Reset Parameter 65k Color (5-bits)
G325 G324 G323 Gaz2 G321 Gazo 100000 65 100000
G335 G334 Gazz Gasz2 Gaz1 Gaao 100001 66 100001
G345 G344 G343 Gza2 Gza1 Gaao 100010 67 100010
G3ss Gasa Gasz Gas2 Gas1 Gaso 100011 68 100011
Gas5 G3sa Gaes Gas2 Gas1 Gaeo 100100 69 100100
G375 G374 Gars Gazz Ga71 Garo 100101 70 100101
Gasgs Gaga Gags Gas2 Gss1 Gaso 100110 71 100110
G395 G394 G393 G3o2 Gao1 Gzao 100111 72 100111
Gaos Gaoa Gaos Gaoz Gaor Gaoo 101000 73 101000
Ga15 Ga14 Ga1z Gazz Gaig Gaio 101001 74 101001
Guazs Gaza Gazz Gazz Gaz1 Gazo 101010 75 101010
Gazs Gaza Gazz Gazz Gaz1 Gazo 101011 76 101011
Guaas Gaaa Gaaz Gaaz Gaar Gaao 101100 77 101100
Gass Gasa Gasz Gasz Gasi Gaso 101101 78 101101
Gass Gasa Gass Gasz Gas1 Gaso 101110 79 101110

GREEN Ga75 Ga74 Ga73 Gaz2 Gaz1 Garo 101111 80 101111
Gags Gaga Gass Gagz Gas1 Gaso 110000 81 110000
Guags Gaga Gagz Gagz Gaor Gago 110001 82 110001
Gsos Gsoa Gsoz Gsoz Gso1 Gsoo 110010 83 110010
Gs15 Gs14 Gs13 Gsi12 Gsi1 Gsio 110011 84 110011
Gs25 Gs24 Gs23 Gs2z2 Gs21 Gszo 110100 85 110100
Gs3s Gs3q Gsaz Gszz Gsz1 Gsao 110101 86 110101
Gs45 Gsaq Gsaz Gsaz Gsa1 Gsao 110110 87 110110
Gsss Gssg Gssz Gss2 Gss1 Gsso 110111 88 110111
Gses Gsea Gses Gsez Gser Gseo 111000 89 111000
Gs75 Gs74 Gs73 Gs72 Gs71 Gsro 111001 90 111001
Gsgs Gsga Gsgs Gsg2 Gsg1 Gsao 111010 91 111010
Gsos Gsga Gs93 Gsgz Gser Gsao 111011 92 111011
Geos Geoa Geos Geo2 Geo1 Geoo 111100 93 111100
Ge15 Ge14 Ge13 Ge12 Ge11 Ge1o 111101 94 111101
Ge2s Ge24 Ge2s Gezz Ge21 Ge20 111110 95 111110
Ge3s Ge3a Gezsz Ges2 Ges1 Geso 111111 96 111111
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Color Look Up Table Output Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/W Reset Parameter 65k Color (5-bits)
Boos Boos Boos Boo2 Boo1 Booo 000000 97 00000
Bo1s Bo14 Bo13 Bo12 Boi1 Boio 000010 98 00001
Bo2s Bo24 Bo23 Boz2 Boz21 Bozo 000100 99 00010
Boss Boss4 Bozs Bos2 Boz1 Boso 000110 100 00011
Boas Boas Boaz Boa2 Boa1 Boao 001000 101 00100
Boss Bos4 Bosz Bos2 Bos1 Boso 001010 102 00101
Boss Boss Boss Bos2 Bos1 Boso 001100 103 00110
Bo7s Bo74 Bo7a Bo72 Bo71 Boro 001110 104 00111
Boss Bos4 Boss Bos2 Bos1 Boso 010000 105 01000
Boos Booa Bogz Bogz Bog1 Bogo 010010 106 01001
B10s B1o4 B1o3 B1o2 B1o1 B1oo 010100 107 01010
B11s B114 B113 B112 B111 Buio 010110 108 01011
Bi2s B124 B123 B122 B121 Bizo 011000 109 01100
B13s B134 B133 B132 Bi31 Biao 011010 110 01101
B14s B144 B143 B142 B141 B14o 011100 111 01110

BLUE B1ss Bis4 B1sz Bis2 Bisi Biso 011110 112 01111
B1es B164 Bis3 Bis2 Bis1 Bieo 100001 113 10000
B17s B174 B173 B172 B171 Bi7o 100011 114 10001
Bigs Bi1s4 Biss Bis2 Bis1 Bigo 100101 115 10010
B19s B1g4 B1g3 B1g2 B1o1 B1go 100111 116 10011
B2os B204 B203 B202 B2o1 B2oo 101001 117 10100
B215 B214 B213 B212 B211 Baio 101011 118 10101
B22s B224 B223 B222 B221 Booo 101101 119 10110
B23s B234 B23z B2s2 Bas1 Boso 101111 120 10111
B24s B24a B243 B2a2 B2a1 Boao 110001 121 11000
B2ss B2sa Basz Bosz Basi Baso 110011 122 11001
B2es B264 B263 B2s2 Bas1 Boso 110101 123 11010
B275 B274 B273 B272 B271 Baro 110111 124 11011
B2gs B2sa B2gs B2s2 B2si B2sgo 111001 125 11100
B29s B2o4 B2g3 B2g2 B2g1 B2go 111011 126 11101
B3os B3o4 B30z Bzoz2 B3o1 Baoo 111101 127 11110
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9.19.1 4096 Color to 262,144 Color

Color Look Up Table Output_ Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/W Reset Parameter 4k Color (4-bits)
Roos Roo4 Roos Roo2 Roo1 Rooo 000000 1 0000
Ro15 Ro14 Ro13 Ro12 Ro11 Roio 000100 2 0001
Ro25 Ro24 Ro23 Roz2 Ro21 Rozo 001000 3 0010
Ross Rozs Ross Ros2 Ros1 Roso 001100 4 0011
Ro4s Roas Ro43 Ros2 Roa1 Roao 010001 5 0100
Ross Rosa Ross Ros2 Ros1 Roso 010101 6 0101
Ross Ros4 Ross Ros2 Ros1 Roso 011001 7 0110
Ro75 Ro74 Ro73 Ro72 Ro71 Ro7o 011101 8 0111
Ross Ros4 Ross Ros2 Ros1 Roso 100010 9 1000

RED Rogs Roga Rogz Rogz Rog1 Rogo 100110 10 1001
R105 R104 R103 R102 Rio01 Rioo 101010 11 1010
Ri115 R114 R113 R112 Ri11 Ruio 101110 12 1011
Ri125 R124 Ri23 Ri22 Ri21 Ri2o 110011 13 1100
Ri135 R134 R133 Ri32 Ri31 Rizo 110111 14 1101
Ri145 R144 R143 R142 R141 Ru40 111011 15 1110
Ri1s5 Ris4 Ris3 Ris2 Ris1 Riso 111111 16 1111
Ries Ri64 Ries Rie2 Rist Riso ™ | ------ 17

| | | Not used

R31sR314 R313R312 Rs11 Rage - [ —----- 32

Color Look Up Table Output_ Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/W Reset Parameter 4k Color (4-bits)
Goos Goos Goos Gooz Goo1 Gooo 000000 33 0000
Go1s Go14 Go1z Goi2 Goi1 Goio 000100 34 0001
Gozs Goz4 Gozz Gozz Goz1 Gozo 001000 35 0010
Go3zs Gozs Gosz Gozz Goz1 Gozo 001100 36 0011
Goss Goaa Goaz Goaz Goar Goao 010001 37 0100
Goss Gosa Goss Gosz Gos1 Goso 010101 38 0101
Goss Gosa Goss Gosz Gos1 Goso 011001 39 0110
Go7s Gor4 Gorz Gor2 Gor1 Go7o 011101 40 0111
Goss Gogs Goss Gosz Gos1 Goso 100010 41 1000

GREEN Gogs Goga Gogz Gogz Goor Gogo 100110 42 1001
G105 G104 G103 G102 Gio1 Gioo 101010 43 1010
Gi25 G124 G123 G122 Gi21 Gi2o 110011 45 1100
Gi3s G134 G133 G132 G131 Giso 110111 46 1101
Gu45 G144 G143 G142 G141 G140 111011 47 1110
Giss Gis4 Gis3 Gis2 Gisi Giso 111111 48 1111
Gies G164 G163 G162 G161 G1so | -=—--- 49
| | | Not used
Ge3s Geza Gess Ge32Gea1 Geso | -———— 96
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Color Look Up Table Output Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bits) after H/\W Reset Parameter 4k Color (4-bits)
Boos Boo4 Boos Booz Boo1 Booo 000000 97 0000
Bo1s Bo14 Bo13 Bo12 Boi1 Boio 000100 98 0001
Bo2s Bo24 Bo23 Boz2 Boz21 Bozo 001000 99 0010
Boss Boss4 Bozs Bos2 Boz1 Boso 001100 100 0011
Bo4s Boaa Boaz Boaz Boa Boao 010001 101 0100
Boss Bos4 Bosz Bos2 Bos1 Boso 010101 102 0101
Boss Boss Boss Bos2 Bos1 Boso 011001 103 0110
Bo7s Bo74 Bo7a Bo72 Bo71 Boro 011101 104 0111
Boss Bos4 Boss Bos2 Bos1 Boso 100010 105 1000

BLUE Boos Booa Bogz Bogz Bog1 Bogo 100110 106 1001
B10s B1o4 B1o3 B1o2 B1o1 B1oo 101010 107 1010
B11s B114 B113 B112 B111 Buio 101110 108 1011
Bi2s B124 B123 B122 B121 Bizo 110011 109 1100
B13s B134 B133 B132 Bi31 Biao 110111 110 1101
B14s B144 B143 B142 B141 Bi4o 111011 111 1110
B1ss Bis4 B1sz Bis2 Bisi Biso 111111 112 1111
Bies Bi64 Bi63 Big2 Bigi Biso | 0 - 113

| | | Not used
Bais B314 B313 B312B311Baio | o= 128
Ver. 0.4A 94 2007-07-03




ST7773

9.21 External Light Source
The operation of the module can meet customer’s Environmental reliability requirements.

9.22 Oscillator
The chip has on-chip oscillator that does not require external components. This oscillator output signal is used for system
clock generation for internal display operation.

9.23 System Clock Generator
The timing generator produces the various signals to driver the internal circuitty. Internal chip operation is not affected by
operations on the data bus.

9.24 Instruction Decoder and Register
The instruction decoder indentifies command words arriving at the interface and routes the following data bytes to their
destination. The command set can be found in “Command” section.

9.25 Source Driver

The source driver block includes 176x3 source outputs (S1 to S528), which should be connected directly to the TFT-LCD.
The source output signals are generated in the data processing block after the data is read out of the RAM and latched,
which represent the simulatance selected rows.

9.26 Gate Driver
The gate driver block includes 220 channel gate output (GO to G219) which should be connected directly to the TFT-LCD.
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9.27 VSYNC Interface

The ST7773 incorporates a VSYNC I/F, which enables to display a moving picture which only a system interface and
frame-synchronizing signal (VS). The interface enables to display moving pictures with minimum modification to a
conventional systern.

Host
RESX o sy
TE TE
%? > VS
’0' > SCL
0 > SDA
»| SPI CSX
CSX > CSX
DICX(SCL) iyt
WRXR/WX) gl WRX(R/WX)
%?“E) »| RDX(E)
0Dl \ ) D7toDI
DO IIOH > DO
Note: 0" D15 to D8
M = "01" D17 to D16
RCM = "01 T DI
IIOO" .
IM2 = '1' N MCU I/F IMZ:vlv IM[lO]
P68 ='0', 8080-MCU IF > M2
P68 = '1', 6800-MCU I/F ECSH:]?{E
DGND

The VSYNC-I/F is turned ON by VSYNC-I/F ON(ADH) command and turned OFF by VSYNC-I/F(ACH) command. In
VSYNC-I/F mode, internal display operations are synchronized with VS. The VSYNC-I/F enables to display a moving

picture through a system interface in higher speed than the internal display operations by some degree.

The VSYNC-I/F executes display operations only with internal clocks generated by internal oscillators and VS input. All
display data are stored in RAM so that only the data relevant to updating a screen are transferred to minimize data

transmission while displaying a moving picture.
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-Leading Mode

-Lagging

9] 03) 4 ®) ©) (7
Internal Frame A_ 1 Frame A A A A A
Sync. signal |« »
L1 1220 L1 Lo L1 L220 L1 1220 L1 L9 L1 L220
Display
Opontion <—>| A <—>| B lo« :! B le« >! B <—>| C lo
14H 2H i 14H 14H 2H: 14H 2H ¢ 14H 14H 2H:
A Al
External
Vgs;g[lr?al CH e “H e
RAM Updat
Write DI70] B ";I C lo
< > > < »: > 2H
< 1 Frame g
Al D |y
(1) D\Z [6)) ©)
(©) @) )]
Mode
) ) 3) ) &) (6)
el Frame Al A A A A
Internal F ;
] A e |
L1 L9 L1 1220 L1 1220 Ll L L1 L220 L1 L220
Display
S e sl A e sl Al Lo sl Bl loiesl B B o« C lo
14H 14H 2H: 14H 2H: 14H 14H 2H: 14H 2H
A_ >16H A_ >16H
External
VS sgnel g el
RAM Update
Write D[17:0] B *;{ C :-:H
< >1 Frame > >1 Frame >
v Al Bl 1Bl Iy
(0] 3) ) ®) ©)

1 ~ In RCM[1:0]="01" mode, writing data to RAM on rising edge of VS signal.
2 ~ If high pulse of VS signal should large than 1-lines.
3 ~ The BP and FP should follow conditions: BP =2-lines, FP = 2-lines and BP+FP =16-lines
4 ~ The signals (CSX, WRX, D/CX and VS) of VSYNC I/F should follow MCU Parallel Interface AC timing.
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The VSYNC-I/F has limits on the minimum RAM write speed through the system interface and the frequency of
the internal clocks. It requires a RAM write speed more than the calculated result from the following formula.

-Internal clock frequency(fosc)[Hz]

= Frame Frequency x (DisplayLines +Front Porch(  VSFP)+BackPorch(VSBP)) x 16(clocks) x fluctuation

Note 1: When RAM write does not start right affer the falling edge of VS, the time from the falling edge of VS
until RAM write starts must also be taken into account.

Example of RAMs writes speed and the frequency of the internal clocks in VSYNC-I/F mode is as follows.
Example:

Display size: 176 RGB x 220 lines

Raster-rows: 220 lines

Back/Front porch: 14/2 lines (VSBP = 1110/ VSFP = 0010 of AFH)

-When Frame frequency:60 Hz
Internal clock frequency(fosc)[Hz] =

60Hz x (220+2+14) x 16 clocks x 1.1/0.9 = 277kHz

When calculating an internal clock frequency, possible causes of fluctuations must also be taken into
consideration. In this example, the allowance for the fluctuation is x10% from the center value, and the
frequency must be within a VS cycle.

Also in this example, variations attributed to LSI fabrication and room temperature are taken into consideration
as causes of fluctuations. Other possible causes of fluctuations, such as variations in external resistors or
voltage changes are not considered in this example. It is necessary to make a setting with enough margins to
accommodate

-When Frame frequency: 60Hz
Minimum speed for RAM writing[Hz]>

176x200/{((14+220-2)lines x 16 clock)/300kHz}= 2.89MHz

Note 2 : The above calculation is premised on the case of writing data to RAM on the falling edge of VS.
Note 3 : There must atleast be a margin of 2 processing lines when all one-frame data are written to RAM before the
ST7773 starts processing display llines
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By writing data to RAM on rising edge of VS signal at speed of 2.89MHz(Frame rate =60Hz) or more, it is possible to
overwrite an entire screen without flicker by completing dta write operatipon of a line before it starts display operation of that

line

VS
. RC oscillation
Lines RAM write at I0MHz 10%
Back Porch(14-lines) RAM Write 0 38,720 times --— Display
Display RAM write af . UJJ)/ Operation
\j Operation 2.80M

Display(220-lines)

Line Processing

4 Display
Operation
) ms

Front Porch(2-lines) O el 422 1341 11355 1674

_ Back porch(14-lines) (60H2)

—P‘

Notes to then VSYNC Interface
The aforementioned example of calculation is just a result of calculation. In actual settings, possible causes of

1.
fluctuations should be taken into comsideration. It is necessary to give enough margins when setting a RAM writing

speed.
The aforementioned example of calculation is the value in case of overwriting full screen. If a moving picture display

2.
area is limited, it will result in more margins between RAMs write and display operations.
VS RC oscillation
- Lines 10%
Back Porch(14-lines) RAM Write - Display
N ’ ”J)/ Operation
v Display 205
Operati .
peraon Z| RAM write at ’
Moving picture area 8 3.15MHz (

. o
(188-lines) &

2 Display

- Opdration
17

/ - ms
Front Porch(2-lines) 0 1
- 117 345 16.74
Back porch(14-lines) (60Hz)
3. Afront porch period continues after completion of 1 frame and until the next input of VS.
4. The partial display and vertical scroll functions are not available with then VSYNC-I/F.
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10. Command

10.1 System function Command List and Description
Table 10.1.1 System Function command List (1)

Instruction [Refer[D/CXWRXRDX|D17-8[ D7 D6 D5 D4 D3 D2 D1 DO (Hex)|Function
NOP 10.1.1] O Tl 1 - 0 0 0 0 0 0 0 0 (00h)|No Operation
SWRESET [10.1.2 0 T 11 - 0 0 0 0 0 0 0 1 (01h)|Software reset
0 Tl 1 - 0 0 0 0 0 1 0 0 (04h)|Read Display ID
robiD f1o1a+ 1 LT L - - - - - - - . - Dummy read
1 1 (1 - ID17 | ID16 | ID15 | ID14 ID13 | ID12 | ID11 | ID10 ID1 read
1 1 (1 - ‘1’ ID26 | ID25 | ID24 ID23 | ID22 | ID21 | 1D20 ID2 read
0 1 1 - 0 0 0 0 1 0 0 1 (09h)|Read Display Status
1 1 1 - - - - - - - - - Dummy read
RDDST o014 1 1 (1 - |BSTON| MY MX MV ML RGB | MH | ST24 -
1 1 (1 - ST23 |IFPF2|IFPF1| IFPFO |IDMON |PTLON|SLOUT|NORON -
1 1 (1 - |VSSON| ST14 |INVON| ST21 | ST11 |DISON|TEON| GCS2 -
1 101 - | GCS1 |GCSO|[TELON| HSON | VSON |PCKON/DEON| STO -
0 t 1 ) 0 0 0 0 1 0 1 0 (OA) Read Display Power
Mode
RDDPM 110.1.5 1 1)1 - - - - - - - - - Dummy read
1 101 - |BSTON|DMONPTLON|SLPOUT|INORON DISON| D1 DO -
0 T 11 - 0 0 0 0 1 0 1 1 (0Bh |Read Display MADCTL
RDD 10.1.6 1 1117 - - - - - - - - - Dummy read
MADCTL
1 101 - MY MX MV ML RGB MH D1 DO -
0 t 1 ) 0 0 0 0 1 1 0 0 (0Ch) Read Display Pixel
RDD Format
cowmop [FOY T 1 [ 1 [ - - - - - - - - } Dummy read
1 101 - D7 D6 D5 D4 D3 | IFPF2 |IFPF1| IFPFO -
0 + 1 ) 0 0 0 0 1 1 0 1 (0Dh) Read Display Image
Mode
RDDIM  110.1.8 1 1 1 - - - - - - - - - Dummy read
1 101 - |[VSSON| D6 |INVON| D4 D3 | GCS2|GCS1| GCSOo -
0 t 1 ) 0 0 0 0 1 1 1 0 (OEh) Read Display Signal
Mode
RDDSM - (10.1. 1 111 - - - - - - - - - Dummy read
1 101 - | TEON [TELONJHSON| VSON |PCKON|DEON| D1 DO B
“-“: Don'’t care
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Table 10.1.2 System Function command List (2)

Instruction| Refer |D/CX|WRX|RDX]|D17-8| D7 D6 D5 D4 D3 D2 D1 DO |(Hex)|Function
SLPIN |10.1.11] O i) 1 - 0 0 0 1 0 0 0 0 |(a0nh)|Sleep in & booster off
SLPOUT [10.1.12] O i 1 - 0 0 0 1 0 0 0 1 |(@a1h)|Sleep out & booster on
PTLON |10.1.13|] O T 1 - 0 0 0 1 0 0 1 0 |(a2h)|Partial mode on
NORON [10.1.14] O 1 1 - 0 0 0 1 0 0 1 1 | (@3h)|Partial mode off (Normal)
INVOFF [10.1.15] O 1 1 - 0 0 1 0 0 0 0 0 | (20n)|Display inversion off (normal)
INVON |10.1.16] O 1 1 - 0 0 1 0 0 0 0 1 | (21h) | Display inversion on
camseT 110.1.17 0 1 1 - 0 0 1 0 0 1 1 0 | (26h) | Gamma curve select
1 T 1 - - - - - | GC3|GC2 | GC1 | GCO -
DISPOFF |10.1.18] O 1 1 - 0 0 1 0 1 0 0 0 |(28h)|Display off
DISPON |10.1.19] O 1 1 - 0 0 1 0 1 0 0 1 | (29h)|Display on
0 il 1 - 0 0 1 0 1 0 1 0 |(2Ah)]|Column address set
1 i 1 - [ XS15]|XS14|XS13|XS12|XS11|XS10| XS9 | XS8 X address start: 0=S=X
CASET |10.1.20| 1 1 1 - XS7 | XS6 | XS5 | XS4 | XS3 | XS2 | XS1 | XS0
1 1 1 - |XE15|XE14 | XE13|XE12|XE11l|XE10| XE9 | XE8 X address end: XS=XE=X
1 i 1 - XE7 | XE6 | XE5 | XE4 | XE3 | XE2 | XE1 | XEO
0 1 1 - 0 0 1 0 1 0 1 1 |(2Bh)|Row address set
1 1 1 - YS15(YS14|YS13|YS12|YS11|YS10| YS9 | YS8 Y address start: 0=YS=Y
RASET |10.1.21] 1 i 1 - YS7 | YS6 | YS5 | YS4 | YS3 | YS2 | YS1 | YSO
1 i 1 - |YE15|YE14|YE13|YE12|YE11|YE10| YE9 | YE8 Y address end: YSYE=Y
1 T 1 - YE7 | YE6 | YE5 | YE4 | YE3 | YE2 | YE1 | YEO
RAMWR 110.1.22 0 1 1 - 0 0 1 0 1 1 0 0 |(2Ch) Me.mory write
1 1 1 - D7 D6 D5 D4 D3 D2 D1 DO Write data
0 i 1 - 0 0 1 0 1 1 1 0 |(2Eh)|Memory read
RAMRD [10.1.23] 1 1 1 - - - - - - - - - Dummy read
1 1 1 - D7 D6 D5 D4 D3 D2 D1 DO Read data
“* Don't care
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Table 10.1.3 System Function command List (3)

Instruction| Refer |ID/CX\WRX[RDX|D17-8] D7 D6 D5 D4 D3 D2 D1 DO |(Hex) Function
0 1 1 - 0 0 1 1 0 0 0 0 |(30h)|Partial start/end address set
1 It - |PSL15|PSL14|PSL13|PSL12|PSL11{PSL10| PSL9|PSL8 Partial start address
PTLAR ]10.1.24 1 Tl 1 - |PSL7|PSL6|PSL5|PSL4| PSL3|PSL2 |PSL1|PSLO (0,1,2,..P)
1 It - |PEL15|PEL14|PEL13|PEL12|PEL11{PEL10| PELY | PELS8 Partial end address (0,1,2, ..,
1 Tl 1 - | PEL7|PEL6|PEL5|PEL4 | PEL3 | PEL2 |PEL1|PELO P)
0 1 1 - 0 0 1 1 0 0 1 1 |(33h)|Scroll area set
1 Tl 1 - |TFA15[TFAL14|TFAL3|ITFAL2|TFALL{TFALO| TFA9 | TFA8 )
Top fixed area (0,1,2, .., S)
1 Tl 1 - | TFA7 | TFA6 | TFAS5 | TFA4 | TFA3 | TFA2 | TFAL| TFAO
SCRLAR |10.1.25] 1 Tl 1 - |VSA15VSA14VSA13VSA12IVSAL1VSAL0 VSA9 | VSA8 Vertical scroll area (0,1,2, ..,
1 Tl 1 - | VSA7|VSAG6|VSA5|VSA4| VSA3|[VSA2 |VSAL|VSAO S)
1 It - |BFA15BFA14BFA13BFA12|BFA11BFA10| BFA9 | BFA8 )
Bottom fixed area (0,1,2, .., S)
1 It - | BFA7 | BFA6 | BFAS5| BFA4 | BFA3 | BFA2 | BFAL|BFAO
TEOFF [10.1.26( O 1 1 - 0 0 1 1 0 1 0 0 |(34h)[Tearing effect line off
0 1 1 - 0 0 1 1 0 1 0 1 | (35h)[Tearing effect mode set & on
TEON (10.1.27
1 1 1 - - - - - - - - M M="0": Model, M="1": Mode2
MADCTL h0.1.28 0 1 1 - 0 0 1 1 0 1 1 0 |(36h)Memory data access control
1 Tl 1 - MY | MX | MV | ML | RGB | MH 0 0 -
0 1 1 - 0 0 1 1 0 1 1 1 |(37h)|Scroll start address of RAM
VSCSAD [10.1.29 1 T 1 - - - - - - - - |SSA8 SSA=0,1,2,...,175
1 T 1 - | SSA7|SSA6|SSA5|SSA4| SSA3 | SSA2 |SSA1|SSA0
IDMOFF [10.1.30[ O T 1 - 0 0 1 1 1 0 0 0 |(38h)]ldle mode off
IDMON [10.1.31) O It - 0 0 1 1 1 0 0 1 |(39h)|idle mode on
coLMoD ho.1.32 0 1 1 - 0 0 1 1 1 0 1 0 |(3Ah)]interface pixel format
1 Tl 1 - |VIPE3|VIPF2|VIPF1|VIPFO| O [IFPF2|IFPF1|IFPFO Interface format
0 It - 1 1 0 1 1 0 1 0 |(DAh)|Read ID1
RDID1 J10.1.33] 1 [ 1 | 1 - - - - - - - - - Dummy read
1 1] - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 Read parameter
0 T 1 - 1 1 0 1 1 0 1 1 |(DBh)|Read ID2
RDID2 ]10.1.34 1 1|1 - - - - - - - - - Dummy read
1 1] - ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 Read parameter
0 T 1 - 1 1 0 1 1 1 0 0 |(DCh)|Read ID3
RDID3 J10.1.35 1 | 1 | 1t - - - - - - - - - Dummy read
1 107 - ID37 | ID36 | ID35 [ ID34 | ID33 | ID32 | ID31 | ID30 Read parameter
0 T 11 - 1 1 0 1 1 1 0 0 |(DCh)|Read ID4
RDID3 ]10.1.36( 1 117 - - - - - - - - - Dummy read
1 O - ID47 | ID46 | ID45 [ 1D44 | ID43 | ID42 | ID41 | ID40 Read parameter
vSCTRI ho.1.37 0 1 1 - 1 0 1 0 1 1 1 0 |(AEh)[VSYNC interface porch setting
1 1 1 - |VSFP3|VSFP2|VSFP1|VSFPO]VSBP3|VSBP2|VSBP1LVSBPO

“-“ Don'’t care

Note 1: After the H/W reset by RESX pin or S/W reset by SWRESET command, each internal register becomes default state (Refer
“RESET TABLE" section)

Note 2: Undefined commands are treated as NOP (00 h) command.

Note 3: BO to D9 and DE to FF are for factory use of driver supplier.

Note 4: Commands 10h, 12h, 13h, 20h, 21h, 26h, 28h, 29h, 30h, 33h, 36h (ML parameter only), 37h, 38h and 39h are updated during
V-sync when Module is in Sleep Out Mode to avoid abnormal visual effects. During Sleep In mode, these commands are updated
immediately. Read status (09h), Read Display Power Mode (0Ah), Read Display MADCTL (0Bh), Read Display Pixel Format (OCh),
Read Display Image Mode (0Dh), Read Display Signal Mode (OEh) of these commands are updated immediately both in Sleep In
mode and Sleep Out mode.
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10.2 Panel Function Command List and Description
Table 10.2.1 Panel Function Command List (1)

Instruction | Refer |D/CX|WRX|RDX]|D23-8] D7 | D6 | D5 | D4 | D3 D2 | D1 | DO | (Hex)]Function
0 1 1 - 1 0 1 1 0 0 0 0 | (BOh) | set RGB signal control
RGBCTR | 10.2.1 o 0 0 |swx|IicMm | DP EP | HSP | VSP ICM: RGB data ascess select
1 1 1 DP, HSP, VSP: PCLK, HS, VS
- 0 0 0 0 0 0 0 0 polarity set
0 i 1 - 1 0 1 1 0 0 0 1 | (B1h) ] in normal mode (Full colors)
- RTNA[7:0]
- oo 1] 1] 1 o | 1] 1
0 0 0 FPA[4:0]
FRMCTRL | 1022 | | o | | - oo lo]o]JoJ]1J]o]o RTNA_VSYNC setting for
_ 0 0 0 BPA[4:0] VSYNC mode
- ol ool o]Jo]o]1]1
______ RTNA_VSYNCJ[7:0]
0 0 1 1 1 0 0 0
0 1 1 - 1 0 1 1 0 0 1 0 ] (B2h) |In Idle mode (8 colors)
RTNB[7:0]
ol o] 1] 1] 1] o] 1]1
FRMCTR2 | 10.2.3 1 1 0 0 0 FPB[4:0]
! olololoJoJ1lo]Jo
BPB[4:0
0 0 0 1 1
0 1 1 - 1 0 1 1 0 0 1 0 | (B3h) |In partial mode (Full colors)
RTNCI7:0]
ool 11 1o 171
FRMCTR3 | 10.2.4 1 N 1 0 0 0 FPC[4:0]
ol olo]o]o]1]o]o
BPC[4:0
0 0 0 1 1
0 i 1 - 1 0 1 1 0 1 0 0 | (B4h) | Display inversion control
INVCTR | 10.2.5 1 1 1 - 0 0 0 0 O L NLA LNLBINLC NLA:,NLB,NLC set inversion
- 0 0 0 0 0 0 0 0 T
0 1 1 - 1 0 1 1 0 1 0 1 | (B5h) | RGB I/F Blanking porch setting
- VFPR[7:0]
ol oJo]o]Jo]o]o]1
VBPR][7:0]
RGB
proTR |2026| 1 | .+ | 4 - oJolo]o]o o [ 1|1
0 0 HFPR[5:0]
olo|lo]o]1]o]1]o
0 0 HBPR[5:0]
0 0 0 0 1 0 1 0
0 i 1 - 1 0 1 1 0 1 1 0 ] (B6h) | Display function setting
o 0 0 NO1 [ NOO |SDT1|SDTO| EQ1 | EQO NO: the amount of non-overlap
SDT: set amount of source
DISSETS 10.2.7 1 1 1 - 0 0 0 1 0 1 0 1 delay PT: No display area
0 0 0 0 |PTG1|PTGO| PT1 | PTO source/
VCOM/ Gate output control
0 0 0 0 0 0 0 0 EQ: set EQ period
VSYNCOFF| 10.28 | 0 1 1 - 1 0 1 0 1 1 0 0 | (BCh)]VSYNC interface function off
VSYNCON [ 10.29 | 0 1 1 - 1 0 1 0 1 1 0 1 |(BDh)|VSYNC interface function on
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Table 10.2.2 Panel Function Command List (2)

Instruction| Refer [D/CX|WRX|RDX|D17-8] D7 D6 D5 D4 D3 D2 D1 DO J(Hex)|Function
0 1t 1 - 1 1 0 0 0 0 0 0 ](COh)|Power control setting
= 0 0 0 |[VRH4|VRH3|VRH2|VRH1 | VRHO VRH: Set the GVDD
PWCTR1 [10.2.10 1 1 - 0 0 0 0 0 1 0 1 voltage
! - 0 0 0 0 0 jve2 Vel VCO \/C: Set the VCI1 voltage]
- 0 0 0 oo o o] 1 ' g
0 1 1 - 1 1 0 0 0 0 0 1 |(C1lh)JPower control setting
- | VGH3 | VGH2 |VGH1|VGHO|VGL3|VGL2 |VGL1|VGLO |VGH: set VGH voltage
PWCTR2 (10.2.11 1 1 1 VGL: set VGL voltage
1 0 1 1 1 0 1 1
0 1 1 } 1 1 0 0 0 0 1 0 (C2h)"n normal mode (Full
colors)
AP: adjust the
PWCTR3 [10.2.12 -
1 1 1 0 0 0 0 0 APAZ| APAL| APAD operational amplifier
DC: adjust the booster
3 0 0 1 0 0 circuit for Idle mode
0 1 1 - 1 1 0 0 0 0 1 1 |(C3h)]in Idle mode (8-colors)
- 0 0 0| o 0 |[APB2|APB1 APBO AP adjust the
PWCTR4 [10.2.13] 1 N 1 operational amplifier
_ 0 0 0 0 0 0 1 0 DCT: adjust the booster
circuit for Idle mode
0 1 1 B 1 1 0 0 0 1 0 0 (C4h)"n partial mode + Full
colors
PWCTRS [10.2.14 - 0 0 o | o 0 |APc2|APc1|APCO AP-adjustthe
1 1 1 operational amplifier
B 0 0 0 0 0 1 0 0 DCT: adjust the booster
circuit for Idle mode
0 1t 1 - 1 1 0 0 0 1 0 1 |(C5h)vCOM control 1
1 N 1 - 0 VMH6 |[VMH 5 VMH4]VMH3|VMH2|VMH1|VMHO .
VMCTR1 [10.2.15 - 0 0 N N O Zo“ﬂfﬂoyvcﬁmégﬁfe
- 0 VML6 |VML5|VML4|VML3|VML2|VML1|VMLO |
1 1 1 0 0 1 1 1 0 o 0 voltage control
0 1t 1 - 1 1 0 0 0 1 1 1 |(C7h)JvCOM offset control
VMOFCTR|10.2.16 1 N 1 - nvVM* | VMF6 |VMF5|VMF4|VMF3|VMF2|VMF1 VMFO
- 0 0 1 1 1 1 0 0
0 1 1 - 1 1 0 0 1 0 0 1 |(C9h)]stepl24 setup
- |DUAL EN|step biv.EN] 1 0 0 |[CP1_FREQ_SEL[2:0]
1 0 1 0 0 1 o] o
STEP CTR[10.2.17| 1 - Inw_wmobE 0 0 0 0 |CP2_FREQ _SELJ[2:0] Adjust step1/2/4
! ! = 0 0 0 0 0 1 | 0 | 0 booster frequency
- 0 0 0 0 0 |CP4 FREQ SEL[2:0]
- 0 0 0 0 0 1 0 0
8-color 0 1 1 - 1 1 1 1 1 0 0 0 |(F8h)
CTR 10.2.18 1 N 1 - 0 0 0 0 0 |8-colorl O 0 8-color detect function
- 0 0 0 0 0 1 0 0
o+ 1| - 1 1 1 1] 1] 1] ol o |rFclceoperatonal
Jamplifier control
- 0 0 1 1 1 SAPA[2:0]
PWCTRS (10.2.19 = 0 9 1 1 1 1 ]o [ o SAPA.: Normal mode
- 0 1 1 1 1 SAPBJ2:0]
1 i 1 o 1 1 1 1 1 | 0 | 5 SAPB : Idle mode
- SAPC : Partial mode
- 0 0 0 0 0 SAPCJ[2:0]
- 0 0 0 0 0 1] o] o

“* Don't care
Note 1: COh to C8h are fixed for about power controller.
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Table 10.2.3 Panel Function Command List (3)

Instruction| Refer [D/CX\WRXRDX|D17-8 D7 D6 D5 D4 D3 D2 D1 DO |(Hex)|Function
0 T 11 = 1 1 0 1 0 0 0 1 (D1h)JLCM version code
- 0 1D26 ID25 ID24 ID23 ID22 ID21 1D20 rite ID2 value to
WRID2 [10.2.20 1 1 NV memory Set the
1 - 1 0 0 0 0 0 0 0 LCM version code
at ID2
o1t ]2] - 1 1 0 1 0 0 1 0 |2nfSusiomer Project
WRID3 [10.2.21 - | D37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 rite ID3 value to
1 i 1 NV memory Set the
- 0 0 0 0 0 0 0 0 project code at ID3
0 1 1 - 1 1 0 1 0 0 1 1 (D3h)|IC Vender Coder
1 1 i = - - . . . - . - Dummy read
1 1 1 - ID417 | ID416 | 1D415 | 1D414 | 1D413 | ID412 | ID411 | ID410
: 9 0 0 0 0 0 0 9 ID41:IC Vender
RDID4 [10.2.22 1 1 1 - 1D427 | 1D426 | 1D425 | 1D424 | ID423 | ID422 | ID421 | ID420 Codé
- 0 0 0 0 0 0 0 0 ID42: IC Part
- 1D437 | 1D436 | ID435 | 1D434 | ID43 0 | ID432 | ID431 | ID430 Number Code .
1 1 1 ID43 & 1D44: Chip
- 0 0 0 0 0 0 0 0 ersion coder
1 1 ' - 1D447 | 1D446 | 1D445 | 1D444 | ID443 | ID442 | ID441 | ID440
- 0 0 0 0 0 0 0 0
o 0 1 1 - 1 1 0 1 1 1 1 0 (DEh)MTP read command
NVCTR2 [10.2.2 1 1 1 - 1 0 1 0 1 0 1 0 75
ol 1|2 - 1 1 0 1 1 1 1 1 |ornfiewie
NVCTR3 10224 1 | T | 1] - 0 1 0 1 0 1 0 1 55
1 i 1 - 1 1 1 1 0 0 0 0 FO
1 i 1 - 0 1 0 1 1 0 1 0 5A
“-“ Don't care

Note 1: The D1h to D3h registers are fixed for about ID code setting.

Note 2: The D9h, DEh and DFh registers are used for NV Memory function controller. (Ex: write, clear, etc.)
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Table 10.2.4 Panel Function Command List (4)

Instruction | Refer ID/CXWRXRDX|D17-8 D7 | D6 | D5 | D4 D3 D2 D1 DO J(Hex)JFunction
0 ! 1 1 1 1 0 0 0 0 0 (EOh)JSet Gamma correction
11 |1 VRFOP[5:0]

olo]o] o | o 0 0 0
R VOSOP[5:0]
-lololo] o o 0 0 0
R R . = PKOP[5:0]
olo]lo] o | o o [ o 0
111 PK1P[5:0]
ololo] o | o o | o 0
111 PK2P[5:0]
ololo] o[ o o [ o 0
11| PK3P[5:0]
ololo] o | o o | o 0
111 PK4P[5:0]
ololo] o [ o o | o 0
11| PK5P[5:0]
olofo] o 0 0 0 0 . .

GAMCTRP1| — T | I PROP[5:0] | Postiive Polarity

1 1 :
! ololo] o [ o o | o 0
11| PK7P[5:0]
ololo] o [ o 0o [ o 0
11| PK8P[5:0]
olofJo] o | o o | o 0
11| PK9P[5:0]
oloJo] o[ o o | o 0
11| SELVOP[5:0]
olofJo] o[ o 0 0 0
ar SELV1P[5:0]
o|lo0|o | 0 | 0 0 0 0
111 SELV62P[5:0]
olofo] o 0 0 0 0
11| SELV63P[5:0
ololo]| o 0 0 0 0
0 ! 1 1 1 1 0 0 0 0 1 (E1h)jSet Gamma correction
11| VRFON[5:0]
olofJo] o[ o o | o 0
11 VOSON[5:0]
olofJo] o | o 0 0 0
11 |1 PKON[5:0]
oloJo] o[ o o | o 0
11 |1 PKIN[5:0]
ololo] o | o o [ o 0
11| PK2N[5:0]
olofJo] o | o o | o 0
111 PK3N[5:0]
ololo] o [ o o [ o 0
11 |1 PK4N[5:0]
GAMCTRNI oloJo]J o o o [ o 0 Negative Polarity
111 PK5N[5:0]
ololo] o [ o o | o 0
11 |1 PK6N[5:0]
ololo] o | o o [ o 0
111 PK7N[5:0]
ololo] o | o 0o | o 0
111 PK8N[5:0]
ololo] o[ o o [ o 0
R PKIN[5:0]
olofJo] o] o o | o 0
TR SELVON[5:0]
olofo] o ]| o o [ o 0
TERE SELVIN[5:0]
ofofJo] o] o o | o 0
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GAMCTRN1 101]1 = SELV62N[5:0]
~ 0 0 0 | 0 I 0 | 0 | 0 | 0 Negative Polariy
1011 - SELV63N[5:0
-lolololo] ol o o | o
“-“ Don't care
Note 1: EO-EL1 registers are fixed for about Gamma adjusting.
Table 10.2.5 Panel Function Command List (5)
Instruction Refer | D/ICX|WRX|RDX|D17-8|D7|D6|D5|D4]D3|D2|D1|DO0|(Hex)|Function
0 1 1 - 1{2|/1[2]0|0]| 0|0 |(FOh)]Special/TestCommand
Special/Test Command -
1 1 L - o[0|0|O0JO|0O|0]|O
0 1 1 - 1|11]1|12]J0|0|0|1](F1h)]Special/lTestCommand
Special/Test Command 1 ) 1 =
- o(fojo0jO0jJO|O|0O]|O
0 1 1 - 1|11]1|1)J0|0]| 1|0 ](F2h)]Special/lTestCommand
Special/Test Command 1 N 1 =
- o(ojo0|0jJO|0O|O0]|O
0 1 1 - 1|11]1|12]J0|0|1|1](F3h)]SpeciallTestCommand
Special/Test Command 1 ) 1 -
- 0Oo[{0|0|0OJO|O|0O]|O
0 1 1 - 1{2|/1[2]0(|1]| 0|0 |(F4h)]Special/TestCommand
Special/Test Command 1 ) 1 -
- o(j0oj0j0O0jJO|O|0O]O
0 1 1 - 1{2|/1[2]0|1]|0|1](F5h)]Special/lTestCommand
Special/Test Command 1 N 1 =
- o(ojo0|0jJO|O|0O]|O
0 1 1 - 1]11]1|12)0(|1|1]|O0|](F6h)]SpeciallTestCommand
Special/Test Command 1 ) 1 -
- o[{o0ojo0ojoO0ojJoO|O|O0]O
0 1 1 - 1]11]1|12)0(|1|1]|1](F7h)]Special/lTestCommand
Special/Test Command 1 N 1 =
- o(ojo0oj0jJoO|0O|0O]|O
0 1 1 - 1|11|1|12]1212|0|0|1](F9h)]SpeciallTestCommand
Special/Test Command 1 ) 1 -
- o(foj0|0jJO|0O|O0]|O
0 1 1 - 1|11|1|1])12|0]| 1|0 |(FAh)]Special/lTestCommand
Special/Test Command 1 ) 1 -
- o(jojo0|O0jJO|O|0O]|O
0 1 1 - 1|11|1|1])12|0|1|1]|(FBh)]SpeciallTestCommand
Special/Test Command 1 ) 1 -
- o(0oj0|O0jJO|O|O]O
0 1 1 - 1{2|1|212]1|1]|0]|1](FDh)]Special/TestCommand
Special/Test Command 1 ) 1 -
- o[{0|0|0O0OJO|O|0O]|O
0 1 1 - 1|11|1|2)1|1|1]|O0 |(FEh)]|Special/TestCommand
Special/Test Command 1 T 1 -
- o(o0oj0fO0jJoOjO|0O]O
0 1 1 - 1(2/1(0]1|1]|1]|1](FFh)]|Special/TestCommand
Special/Test Command 1 T 1 -
- 0[0]0[0JO[0O0|0]|O

“*Don't care

Note 1: F6h to FFh registers are reserved for about special or chip test using

Note 2: The FOh to F5h registers are reserved for future using
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10.1.1 NOP (00h)

00H NOP (No Operation
Inst / Para D/CX| WRX| RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
NOP 0 1 1 - 0 0 0 0 0 0 0 0 (00h)
Parameter No Parameter -
NOTE: “-* Don’t care
Description |-This command is empty command.
10.1.2 SWRESET (01h): Software Reset
01H SWRESET (Software Reset)
Inst / Para D/ICX|WRX| RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
SWRESET 0 1 1 - 0 0 0 0 0 0 0 1 (01h)
Parameter No Parameter -

NOTE: “-“ Don'’t care

Description |-The display module loads all default values to the registers during 5msec.

Sleep Out command.
-Software Reset command cannot be sent during Sleep Out sequence.

-When the Software Reset command is written, it causes a software reset. It resets the commands and
parameters to their S/W Reset default values and all source & gate outputs are set to VSS (display off).
-It will be necessary to wait 5msec before sending new command following software reset.

-If Software Reset is applied during Sleep Out mode, it will be necessary to wait 120msec before sending

10.1.3 RDDID (04h): Read Display 1D

04H RDDID (Read Display ID)
Inst / Para D/CX|WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDID 0 1 1 - 0 0 0 0 0 1 0 0 (04h)
1st Parameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 1 - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10O
3t Parameter 1 1 1 - ‘v ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | 1D20

NOTE: “-“ Don't care

-This read byte returns 24-bit display identification information.

-The 1st parameter is dummy data

-The 2nd parameter (ID17 to ID10): LCD module’s manufacturer ID.
Description [-The 3rd parameter (ID27 to 1D20): LCD module/driver version 1D
-The 4th parameter (ID37 to UD30): LCD module/driver ID.

respectively.

NOTE: Commands RDID1/2/3(DAh, DBh, DCh) read data correspond to the parameters 2,3,4 of the command 04h,

Default Value

Status
ID1

ID2

Default Power On Sequence -

S/W Reset -

H/W Reset -
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10.1.4 RDDST (09h): Read Display Status

09H RDDST (Read Display Status)
Inst / Para D/CX|WRX| RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RDDST 0 1 1 - 0 0 0 0 1 0 0 1 (09h)

1st Parameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 1 - BSTON| MY MX MV ML RGB MH ST24
3rd Parameter 1 1 1 - ST23 | IFPF2 | IFPF1 | IFPFO | IDMON [ PTLON | SLOUT | NORON
4th Parameter 1 1 1 - VSSON | ST14 | INVON | ST12 | ST1l | DISON [ TEON | GCS2
5th Parameter 1 1 1 GCS1 | GCSO | TELOM [ HSON | VSON |PCKON [ DEON | STO

NOTE: “-“ Don'’t care

This command indicates the current status of the display as described in the table below:

Bit Description Value
BSTON Booster Voltage Status ‘1’ =Booster on,
‘0’ =Booster off
MY Row Address Order (MY) ‘1’ =Decrement, (Bottom to Top, when MADCTL (36h) D7="1")
‘0’ =Increment, (Top to Bottom, when MADCTL (36h) D7="0")
MX Column Address Order (MX) ‘1’ =Decrement, (Right to Left, when MADCTL (36h) D6="1")
‘0’ =Increment, (Left to Right, when MADCTL (36h) D6="1")
MV Row/Column Exchange (MV) ‘1’ = Row/column exchange, (when MADCTL (36h) D5="1")
‘0’ = Normal, (when MADCTL (36h) D5="0")
ML Scan Address Order (ML) ‘1’ =Decrement,
(LCD refresh Top to Bottom, when MADCTL (36h) D4="1")
‘0’=Increment,
(LCD refresh Bottom to Top, when MADCTL (36h) D4="0")
RGB RGB/ BGR Order (RGB) ‘1’ =BGR, (When MADCTL (36h) D3="1")
‘0’ =RGB, (When MADCTL (36h) D3="0")
MH Horizontal Order ‘1’ =Decrement,
(LCD refresh Left to Right, when MADCTL (36h) D2="1")
‘0’ =Increment,
(LCD refresh Right to Left, when MADCTL (36h) D2="0")
ST24 For Future Use ‘0’
ST23 For Future Use ‘0’
IFPF2 . ‘011" = 12-bit / pixel,
IFPF1 g;?irrf]ﬁicoenColor Pixel Format | ;1 = 16-bit / pixel,
o IFPFO “110” = 18-bit / pixel, others are no define
Description | "ipMON__| Idle Mode On/Off ‘1’ =0n, “0" = Off
PTLON Partial Mode On/Off ‘1' = On, “0" = Off
SLPOUT | Sleep In/Out ‘1’=0ut, “0”" = In
NORON | pisplay Normal Mode On/Off oo Q;:Q:JI?'D'?S';‘I’;‘;V*
VSSON Vertical Scrolling Status ‘1’ = Scroll on,"0” = Scroll off
ST14 Horizontal Scroll Status ‘0’
INVON Inversion Status ‘1’=0n, “0" = Off
ST12 All Pixels On (Not Used) ‘0
ST11 All Pixels Off (Not Used) ‘0’
DISON Display On/Off ‘1’ = On, “0” = Off
TEON Tearing effect line on/off ‘1’=0n, “0" = Off
GCSEL2 “000" = GCO
GCSEL1 “001” = GC1
Gamma Curve Selection ‘010" = GC2
GCSELO “011” = GC3
"100" to “111” = Not defined
TELOM Tearing effect line mode ‘0’ = model, ‘1’ = mode2
HSON Horizontal Sync. (HS, RGB ‘1’=0n, ‘0’ = Off
I/F)
VSON Vertical Sync, (VS, RGB I/F) ‘1’=0n, ‘0’ = Off
PCLKON | Pixel Clock (PCLK, RGB I/F) ‘1’=0n, ‘0’ = Off
DEON Data Enable (DE, RGB I/F) ‘1'=0n, ‘0’ = Off
STO For Future Use ‘0’
Note: STO, ST5, ST9, ST11-ST15, ST19, ST23, ST24 are set to ‘0’, when RGB I/F.
Status Default Value (ST31 to STO)
ST[31-24] ST[23-16] ST[15-8] ST[7-0]
Default Power On Sequence 0000-0000 0110-0001 0000-0000 0000-0000
S/W Reset 0xxx0xx00 0xxx-0001 0000-0000 0000-0000
H/W Reset 0000-0000 0110-0001 0000-0000 0000-0000
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10.1.5 RDDPM (0Ah): Read Display Power Mode

0AH RDDPM (Read Display Power Mode)
Inst / Para D/CX |WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RDDPM 0 ) 1 - 0 0 0 0 1 0 1 0 (0Ah)
1% Parameter 1 1 1 - - - - - - - - - -
2" Parameter 1 1 1 BSTON | IDMON | PTLON |[SLPOUT|NORON| DISON D1 DO
NOTE: “-” Don't care, can be set to VDDI or DGND level
This command indicates the current status of the display as described in the table below:
Bit Description Value
‘1’ =Booster on,
BSTON Booster Voltage Status ‘0’ =Booster off
‘1’ = Idle Mode On,
IDMON Idle Mode On/Off ‘0’ = Idle Mode Off
. ‘1" = Partial Mode On,
o PTLON Partial Mode On/Off 0’ = Partial Mode Off
Description 1= Sleep OUt
SLPON Sleep In/Out ‘0’ = Sleep In
Display Normal Mode ‘1’ = Normal Display,
NORON On/Off ‘0’ = Partial Display
. ‘1" = Display On,
DISON Display On/Off ‘0’ = Display Off
D1 Not Used ‘0’
DO Not Used ‘0’
Status Default Value (D7 to D0)
Power On Sequence 0000_1000(08h)
Default S/W Reset 0000_1000(08h)
H/W Reset 0000_1000(08h)
10.1.6 RDDMADCTL (0Bh): Read Display MADCTL
OBH RDDMADCTL (Read Display MADCTL)
Inst / Para D/ICX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 | DO (Code)
RDDMADCTL 0 1 1 - 0 0 0 0 1 0 1 1 (0Bh)
1% Parameter 1 1 i - - - - - - - - - -
2" Parameter 1 1 1 MY | MX | MV | ML | RGB | MH | D1 | DO
NOTE: “-" Don’t care, can be set to VDDI or DGND level
This command indicates the current status of the display as described in the table below:
Bit Description Value
‘1’ = Bottom to Top (When MADCTL B7="1")
MX Row Address Order ‘0’ = Top to Bottom (When MADCTL B7="0")
‘1’ = Right to Left (When MADCTL B6="1’)
MY Column Address Order 0’ = Left to Right (When MADCTL B6='0")
‘1’ = Row/column exchange (MV=1)
Description MV Row/Column Order (MV) ‘0’ = Normal (MV=0)
. ‘1’ =LCD Refresh Bottom to Top
ML Vertical Refresh Order ‘0’ =LCD Refresh Top to Bottom
RGB RGB/BGR Order ‘1’ =BGR, "0"=RGB
) ‘1’ =LCD Refresh Right to Left
MH Horizontal order ‘0’ =LCD Refresh Left to Right
D1 Not Used ‘0
DO Not Used ‘0’
Status Default Value (D7 to DO)
Power On Sequence 0000_0000 (00h)
Default S/W Reset No change
H/W Reset 0000_0000 (00h)
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10.1.7 RDDCOLMOD (0Ch): Read Display Pixel Format

0CH RDDCOLMOD (Read Display Pixel Format)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDCOLMOD 0 i 1 - 0 0 0 0 1 1 0 0 (och)
1% Parameter 1 1 i - - - - - - - - - -
2" Parameter 1 1 1 - VIPF3 | VIPF2 | VIPF1 | VIPFO | D3 | IFPF2 | IFPF1 | IFPFO

NOTE: “-" Don’t care, can be set to VDDI or DGND level

This command indicates the current status of the display as described in the table below:

IFPF[2:0] MCU Interface Color Format

011 3 12-bit/pixel
101 5 16-bit/pixel
110 6 18-bit/pixel
111 7 No used

Others are no define and invalid

Description VIFPF[2:0] RGB Interface Color Format

0101 5 16-bit/pixel (1-times data transfer)
0110 6 18-hit/pixel (1-times data transfer)
0111 7 No used

1110 14 18-bit/pixel (3-times data transfer)

Others are no define and invalid

Status Default Value
IFPF[2:0] VIPF[3:0]
Default Power On Sequence 0110 (18 bits/pixel) 0110 (18 bits/pixel)
S/W Reset No Change No Change
H/W Reset 0110 (18 bits/pixel) 0110 (18 bits/pixel)
10.1.8 RDDIM (0Dh): Read Display Image Mode
ODH RDDIM (ODh): Read Display Image Mode
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDIM 0 1 1 - 0 0 0 0 1 1 0 1 (ODh)
1% Parameter 1 1 i - - - - - - - - - -
2" parameter 1 1 i - VSSON| D6 |INVON| D4 D3 | GCs2 | Ges1 | Geso
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
This command indicates the current status of the display as described in the table below:
Bit Description Value
. . “1" = Vertical scrolling is On,
VSSON Vertical Scrolling On/Off “0” = Vertical scrolling is Off
D6 Horizontal Scrolling On/Off “0” (Not used)
. “1” = Inversion is On,
Description INVON | Inversion On/Off “0" = Inversion is Off
D4 All Pixels On “0” (Not used)
D3 All Pixels Off “0” (Not used)
GCS2 “000” = GCO,
Gesi Gamma Curve Selection 8% : gg;
GCSO “011” = GC3, "100" to “111” = Not defined
Status Default Value(D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
H/W Reset 0000_0000 (00h)
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10.1.9 RDDSM (OEh): Read Display Signal Mode

OEH RDDSM (OEh): Read Display Signal Mode
Inst/Para |D/CX| WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RDDSM 0 1 1 - 0 0 0 0 1 1 1 0 (OEh)
1% Parameter 1 1 i - - - - - - - - - -
2" Parameter 1 1 1 - TEON | TELOM | HSON | VSON | PCKON | DEON | D1 DO

NOTE: “-" Don't care, can be set to VDDI or DGND level

This command indicates the current status of the display as described in the table below:
Bit Description Value
TEON Tearing Effect Line On/Off “1” =0n,
“0" = Off
TELOM Tearing effect line mode “1" = model,
‘0" = mode2
HSON Horizontal Sync. (RGB I/F) On/Off “1” = On,
“0" = Off
Description VSON Vertical Sync. (RGB I/F) On/Off é i 8;
PCKON | Pixel Clock (PCLK, RGB I/F) On/Off “1" = On,
“0" = Off
DEON Data Enable (DE, RGB I/F) On/Off “1” = 0n,
“0" = Off
D1 Not Used “1” = 0On,
“0" = Off
DO Not Used “1"=0n,
“0" = Off
Status Default Value(D7~D0)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
H/W Reset 0000_0000 (00h)
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10.1.10 SLPIN (10h): Sleep In

10H SLPIN (Sleep In)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPIN 0 1 1 - 0 0 0 1 0 0 0 0 (10h)

1 Parameter

No parameter

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

-This command causes the LCD module to enter the minimum power consumption mode.
-In this mode the DC/DC converter is stopped, Internal display oscillator is stopped, and panel

scanning is stopped.
Sleep In
]
VDDI I 1.6V-3.6V
VDD I | 2.6V-3.5V
| cate output | [[TTITTTTT[T] sTOP
------------ > N .
| Source Output Sl gv “wBlanking display (over 1frame display) *
| VcoMoutput  f:it:t VR v
- ]
Description | Internal counter e STOP
| Internal Oscillator sTOP
| DC charge in capacitors \QISCHARGE oV or VDD
| VGH OV or VDD
| VGL 0Y;
| AVDD OV or VDD
| IC Internal reset v
* Note: complete 1 frame'display (ex: continue 2-falling edges of VS)
-This command has no effect when module is already in sleep in mode. Sleep In Mode can only be exit by
the Sleep Out Command (11h).
Restriction -It will be necessary to wait 5msec before sending next command, this is to allow time for the supply
voltages and clock circuits to stabilize.
-It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In Mode) before
Sleep In command can be sent.
Status Default Value
Power On Sequence Sleep in mode
Default -
S/W Reset Sleep in mode
H/W Reset Sleep in mode
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10.1.11 SLPOUT (11h): Sleep Out

11H SLPOUT (Sleep Out)
Inst / Para D/CX | WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPOUT 0 1 1 - 0 0 0 1 0 0 0 1 (11h)

1st Parameter

No Parameter -

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command turns off sleep mode.
-In this mode the DC/DC converter is enabled, Internal display oscillator is started, and panel scanning is
started.
Sleep Out
|
VDDI : 1.6V-3.6V
VDD | 2.6V-3.5V
[ inemal Oscilaior ] _stop S R R R,
| VIR | ovorvbD !
T
| VGL | ov :
Description | VGH | ovorvbD I
]
| Internal counter | STOP ! [ Start ,-ﬁ‘
| IC Internal reset | ov I
| Gate Output | stop ! stop (T
T
| Source Output | ov l ov Zriiiiiil ZlE_Memory Contents|
Z . 1
[ vcomoutput | ov [ oV Lot emony Contents |
I | S g / f
Blanking display (over 1lframe display) *
If DISPON 29h is set
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)
-This command has no effect when module is already in sleep out mode. Sleep Out Mode can only be exit
by the Sleep In Command (10h).
-It will be necessary to wait 5msec before sending next command, this is to allow time for the supply
voltages and clock circuits to stabilize.
- -DRIVER loads all default values of extended and test command to the registers during this 5msec and
Restriction - - . . .
there cannot be any abnormal visual effect on the display image if those default and register values are
same when this load is done and when the DRIVER is already Sleep Out mode.
-DRIVER is doing self-diagnostic functions during this 5msec. See also section 9.20.
-It will be necessary to wait 120msec after sending Sleep In command (when in Sleep Out mode) before
Sleep Out command can be sent
Status Default Value
Power On Sequence Sleep in mode
Default
S/W Reset Sleep in mode
H/W Reset Sleep in mode
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10.1.12 PTLON (12h): Partial Display Mode On

12H PTLON (12h): Partial Display Mode On
Inst / Para D/CX WRX RDX D17-8 D7 D6 | D5 D4 | D3 D2 D1 DO (Code)
PTLON 0 1 1 - 0 0 0 1 0 0 1 0 (12h)
1% Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command turns on Partial mode. The partial mode window is described by the Partial Area command

Description (30h) . . .
-To leave Partial mode, the Normal Display Mode On command (13H) should be written.
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On

10.1.13 NORON (13h): Normal Display Mode On

13H NORON (Normal Display Mode On)
Inst / Para D/CX WRX RDX D17-8 D7 | D6 | D5 | b4 | D3 | D2 | D1 DO (Code)
NORON 0 1 1 - 0 0 0 1 0 0 1 1 (13h)
1% Parameter No Parameter -
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
-This command returns the display to normal mode.
Description |-Normal display mode on means Partial mode off, Scroll mode Off.
-Exit from NORON by the Partial mode On command (12h)
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
10.1.14 INVOFF (20h): Display Inversion Off
20H IVNOFF (Normal Display Mode Off)
Inst / Para D/CX WRX RDX D17-8 D7 D6 | D5 | D4 | b3 | D2 | D1 DO (Code)
INVOFF 0 1 1 - 0 0 1 0 0 0 0 0 (20h)
1% Parameter No Parameter -
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
-This command is used to recover from display inversion mode.
(Example)
o Top-Left (00} Memory Display
Description I I
> =
[TTTTTT I EEEEEN
Status Default Value
Default Power On Sequence D!splay Invers!on off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
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10.1.15 INVON (21h): Display Inversion On

21H IVNOFF (Display Inversion On)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 | D2 D1 DO (Code)
INVON 0 1 1 - 0 0 1 0 0 0 0 1 (21h)
1 Parameter No Parameter -
NOTE: “-" Don'’t care, can be set to VDDI or DGND level
-This command is used to enter into display inversion mode
-To exit from Display Inversion On, the Display Inversion Off command (20h) should be written.
(Example)
Top-Left (0,0)
Description Memo“’l
[T
Status Default Value
Power On Sequence Display Inversion off
Default S/W Reset Display Inversion off
H/W Reset Display Inversion off
10.1.16 GAMSET (26h): Gamma Set
26H GAMSET (Gamma Set)
Inst / Para D/CX | WRX [ RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
GAMSET 0 1 1 - 0 0 1 0 0 1 1 0 (26h)
1% Parameter 1 1 1 - GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCO

NOTE: “-" Don’t care, can be set to VDDI or DGND level

-This command is used to select the desired Gamma curve for the current display. A maximum of 4 curves
can be selected. The curves are defined in section 9.17 The curve is selected by setting the appropriate bit
in the parameter as described in the Table.

GC [7:0] Parameter Curve Selected
D it GS=1
escription 01h GCO Gamma Curve 1 (G2.2)
02h GC1 Gamma Curve 2 (G1.8)
04h GC2 Gamma Curve 3 (G2.5)
08h GC3 Gamma Curve 4 (G1.0)

Note: All other values are undefined.

Status Default Value
Power On Sequence 0lh
Default S/W Reset 0lh
H/W Reset 01h
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10.1.17 DISPOFF (28h): Display Off

28H DISPOFF (Display Off)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPOFF 0 1 1 - 0 0 1 0 1 0 0 0 (28h)
1% Parameter No Parameter -

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

disables and blank page inserted.

Top-Left (0,0)

Memorv‘

Display OFF
|

-Exit from this command by Display On (29h)

(Example)

>

-This command is used to enter into DISPLAY OFF mode. In this mode, the output from Frame Memory is

Description

1.6V-3.6V

VDDI |
VDD I

Gate Output |||||||||||||i

2.6V-3.5V

STOP

| Source Output

/:vBlankinq display (over 1 frame display) *

[ vcomoutput

oV

| Internal counter

STOP

Internal Oscillator

VGH

AVDD

|
| VGL
|
|

IC Internal reset |

|
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)

Status

Default Value

Default Power On Sequence

Display off

S/W Reset

Display off

H/W Reset

Display off
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10.1.18 DISPON (29h): Display On

29H DISPON (Display On)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPON 0 1 1 - 0 0 1 0 1 0 0 1 (29h)
1% Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command is used to recover from DISPLAY OFF mode. Output from the Frame Memory is enabled.
(Example)
Top-Leit (0,0) MemorvI Display
Il
In ll: | [T [
] e N ||
[TTTTTT [T
Displi;\y ON
VDDI | 1.6V-3.6V
Description VDD Blanking display (over 1 frame display):* 2.7V-3.5V
| Gate Output | STOP
| Source Output | oV
| VCOM Output | ov
| Internal counter | STOP
Internal Oscillator  F5¢5 55855050 S5 S50 550
1
| VGH | i
| VGL | I
]
| AVDD | |
| IC Internal reset | I
|
* Note: complete 1 frame display (ex: continue 2-falling edges of VS)
Status Default Value
Default Power On Sequence Dfsplay off
S/W Reset Display off
H/W Reset Display off
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10.1.19 CASET (2Ah): Column Address Set

2AH CASET(Colume Address Set)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
GAMSET 0 1 1 - 0 0 1 0 0 1 1 0 (2Ah)
1% Parameter 1 1 1 - XS15 [ XS14 | XS13 | XS12 | XS11 [ XS10 | XS9 XS8
2" parameter 1 1 1 XS7 XS6 XS5 XS4 XS3 XS2 XS1 XS0
3" Parameter 1 1 1 XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XE9 XES8
4" parameter 1 1 1 XE7 XE6 XE5 XE4 XE3 XE2 XE1 XEO

NOTE: “-" Don’t care, can be set to VDDI or DGND level

-The value of XS [15:0] and XE [15:0] are referred when RAMWR command comes.
-Each value represents one column line in the Frame Memory.

(Example)
XS[15:0] XE[15:0]

Description

XS [15:0] always must be equal to or less than XE [15:0]
When XS [15:0] or XE [15:0] is greater than maximum address like below, data of out of range will be
ignored.

estriction |~ parameter range: 0 < XS [15:0] =< XE [15:0] =175 (00AFh)): MV="0"
(Parameter range: 0 = XS [15:0] = XE [15:0] =219 (00DBh)): MV="1"
Default Value
Status
Default XS [15:0] XE [15:0] MV="0") |  XE [15:0] (MV="1))
Power On Sequence 00AFh (175)
S/W Reset 0000h 00AFh (175) | 00DBh (219)
H/W Reset 00AFh (175)
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10.1.20 RASET (2Bh): Row Address Set

2BH RASET (Row Address Set)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RASET (2Bh) 0 1 1 - 0 0 1 0 1 0 1 1 (2Bh)
1st Parameter 1 1 1 YS15 | YS14 | YS13 | YS12 | YS11 | YS10 | YS9 | YS8
2nd Parameter 1 1 1 YS7 YS6 YS5 YS4 YS3 YS2 [ YS1 | YSO
3rd Parameter 1 1 1 - YE15 | YE14 | YE13 | YE12 | YE11 | YE10 | YE9 | YE8
4th Parameter 1 1 1 - YE7 YE6 YE5 YE4 YE3 YE2 | YE1 | YEO

NOTE: “-” Don'’t care, can be set to VDDI or DGND level

Description

Example

YS[15:.0] —>! L.}

'
|
|
|
'

YE[15:0] —>.

==y

The value of YS [15:0] and YE [15:0] are referred when RAMWR command comes.
Each value represents one column line in the Frame Memory.

will be ignored.

YS [15:0] always must be equal to or less than YE [15:0]
When YS [15:0] or YE [15:0] are greater than maximum row address like below, data of out of range

Restriction
(Parameter range: 0 <YS [15:0] =YE [15:0] =219 (00DBh)): MV="0"
(Parameter range: 0 <YS [15:0] =YE [15:0] £175 (009Fh)) : MV="1"
Default Value
Status
Default YS [15:0] YE [15:0] (Mv="0") | YE [15:0] (MV="1")
Power On Sequence 0000h 00DBh (219)
S/W Reset 0000h 00DBh (219) | 00AFh (175)
H/W Reset 0000h 00DBh (219)
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10.1.21 RAMWR (2Ch): Memory Write

2CH RAMWR (Memory Write)
Inst / Para D/CX | WRX RDX D17-8 D7 | D6 | D5 | b4 | b3 | D2 | D1 | DO (Code)
RAMWR 0 1 1 - 0 0 1 0 1 1 0 0 (2Ch)
1st Parameter 1 1 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -
| 1 1 1 | NN |
Nth Parameter 1 1 1 D17-8 D7 | D6 | D5 | b4 | b3 | D2 | D1 | DO -

NOTE: “-" Don't care, can be set to VDDI or DGND level

Column/Start Row positions.
-Sending any other command can stop Frame Write.

Description ||n all color modes, there is no restriction on length of parameters.
-1. 176x220 memory base (GM = ‘00)

176x220x18-bit memory can be written by this command
Memory range: (0000h,0000h) -> (O0OAFh, 00DBh)

-When this command is accepted, the column register and the row register are reset to the Start

-The Start Column/Start Row positions are different in accordance with MADCTL setting. (See section 9.12)

Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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10.1.22 RAMHD (2Eh): Memory Read

2EH RAMHD (Memory Read)
Inst / Para D/CX | WRX RDX D17-8 D7 D6 | D5 D4 | D3 | D2 D1 | DO (Code)
RAMHD 0 1 1 - 0 0 1 0 1 1 1 0 (2Eh)
1% Parameter 1 1 1 - - - - - - - - - -
2" Parameter 1 1 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -
| 1 1 1 | HEEEEEEEEEEEEN
(N+1)" Parameter 1 1 1 D17-8 | D7 | b6 | b5 [ Da [ D3 | D2 | D1 | DO -

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command is used to transfer data from frame memory to MCU.

-When this command is accepted, the column register and the row register are reset to the Start
Column/Start Row positions.

-The Start Column/Start Row positions are different in accordance with MADCTL setting. (See section 9.12)
Description |-Then D[17:0] is read back from the frame memory and the column register and the row register
incremented as section 9.10.2.

-Frame Read can be cancelled by sending any other command.

-See section 9.8 “Data color coding” for color coding (18-bit cases), when there is used 8, 9, 16 and 18-bit
data lines for image data.

Status Default Value
Power On Sequence Contents of memory is set randomly
Default S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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10.1.25 PTLAR (30h): Partial Area

30H PTLAR (Partial Area
Inst / Para D/CX | WRX | RDX | D17-8] D7 D6 D5 D4 D3 D2 D1 DO (Code)
PTLAR 0 1 1 - 0 0 1 1 0 0 0 0 (30h)
1° Parameter 1 1 1 - PSL15 [ PSL14 [ PSL13|PSL12|PSL11|PSL10| PSL9 | PSL8
2" Parameter 1 1 1 - PSL7 | PSL6 | PSL5 | PSL4 | PSL3 | PSL2 | PSL1 | PSLO
3 Parameter 1 1 1 - PEL15 [ PEL14 [PEL13 |PEL12|PEL11 | PEL10| PEL9 | PEL8
4™ Parameter 1 1 1 - PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command defines the partial mode’s display area.

-There are 4 parameters associated with this command, the first defines the Start Row (PSL) and the
second the End Row (PEL), as illustrated in the figures below. PSL and PEL refer to the Frame Memory
row address counter.

-If End Row > Start Row, when MADCTL ML="0’

Start Row Non-displaying Area
PSL [15:0 P e e e e
I - ]

| o Partial Display Area

PEL[15:0] ¥ —— .~ " ]

End Row Non-displaying Area

-If End Row > Start Row, when MADCTL ML="1'

End Row Non-displaying Area

Description PEL[15:0] P — -
: e e Partial Display Area
}

PSL[15:0] P — .

Start Row Non-displaying Area

-If End Row < Start Row, when MADCTL ML="0’

| - -
End Row ST } Partial Display Area
PEL [15:0] [ *ign s BTt

PSL[15:0] [ P————=—=—=1

Start Row¢ e ik BT }Partial Display Area

-If End Row = Start Row then the Partial Area will be one row deep.

Default Value
Status PSL ]
[50] PEL [15:0]
Default Power On Sequence
S/W Reset 0000h 00DBh
H/W Reset
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10.1.26 SCRLAR (33h): Scroll Area

33H SCRLAR (Scrolll Area)
Inst/Para |D/CX|WRX|RDX|D17-8| D7 D6 D5 D4 D3 D2 D1 DO | (Code)
PTLAR 0 1 1 - 0 0 1 1 0 0 1 1 (33h)
1% Parameter 1 1 1 - TFA15 | TFA14 | TFA13 [ TFA12 | TFA11 | TFA10 | TFA9 [ TFA S8 00h
2" Parameter 1 1 1 - TFA7 | TFA6 | TFAS5 | TFA4 | TFA3 | TFA2 [TFA1 | TFAO 00h
3 Parameter 1 1 1 - VSA15 | VSA 14 |VSA 13| VSA12|VSA11 [VSA 10| VSA9|[VSA S8
4™ parameter 1 1t 1 - VSA7 | VSA6 | VSA5 | VSA4 | VSA3 | VSA2 [VSA1|VSAO
5™ Parameter 1 1t 1 - BFA15 | BFA 14 | BFA 13 | BFA12 | BFA 11 | BFA 10 | BFA9 | BFA8] 00h
6™ Parameter 1 1 1 - BFA7 | BFA6 | BFA5 | BFA4 | BFA3 | BFA2 |[BFA1|BFAO| 00h

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command defines the Vertical Scrolling Area of the display.
When MADCTL ML=0

Memory and Dlsplay)

the Frame Memory [not the display] from the Vertical Scrolling Start Address)

Frame Memory and Display).
—TFA, VSA and BFA refer to the Frame Memory row address.

Top-Left (0,0)
Top Fixed Area

TFA [15:.0

Scroll Fixed Area

VSFA [15:0

Bottom Fixed Area

__________ “*— First line read from

When MADCTL ML=1

—The 1%& 2™ parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Top of the Frame
—The 3 & 4" parameter VSA [15:0] describes the height of the Vertical Scrolling Area (in No. of lines of

—The flrst Irne appears immediately after the bottom most line of the Top Fixed Area.
—The 5" & 6™ parameter BFA [15:0] describes the Bottom Fixed Area (in No. of lines from Bottom of the

Description

—~The1*& 2" parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Bottom
of the Frame Memory and Display).

—The 3" & 4" parameter VSA [15:0] describes the height of the Vertical Scrolling Area (in No.
of lines of the Frame Memory [not the display] from the Vertical Scrolling Start Address)

—The frrst Irne appears immediately after the top most line of the Top Fixed Area.

—The 5" & 6™ parameter BFA [15:0] describes the Bottom Fixed Area (in No. of lines from Top
of the Frame Memory and Display).

Top-Left (0,0),
Bottom Fixed Area

BFA [15:0

Scroll Fixed Area

VSFA [15:0

Top Fixed Area

TFA[15:0

First line read from

«—

frame memory

See Section 9.10.1 for details of the Memory to Display Mapping.
-The condition is 0= (TFA+VSA+BFA) =220, otherwise Scrolling mode is undefined.

-In Vertical Scroll Mode, MADCTL parameter MV should be set to ‘0’-this only affects the Frame Memory

Write.
Graiie Default Value
TFA [15:0] VSA [15:0] | BFA[15:0]
Default Power On Sequence
S/W Reset 0000h 00DBh
H/W Reset
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Flow Chart

Only required
for non-rolling
scrolling

NOTE: The Frame Memory Window size must be defined correctly otherwise undesirable image will be displayed.

1. To Enter Vertical Scroll Mode

Normal Mode

SCRLAR (33h

1% & 2" Parameter: TFA[15:0]

v

3" & 4" Parameter VSA[15:0]

v

5" & 6™ Parameter BFA[15:0]

CASET (2Ah

i

1%t & 2™ Parameter XS[15:0]

39 & 4™ pParameter XE[15:0]

RASET (2

i

1% & 2" parameter YS[15:0]

v

39 & 4" Parameter YE[15:0]

MADCTL (36h

i

Parameter: MY,MX,MV,ML,RGB

RAMRW (2Ch

Scroll Image
Data

VSCSAD (37h

15t g 2" parameter SS A[15:01

Scroll Mode

i

ey

Redefines the Frame
memory Window that
the scroll data will be
define

Optional —

It may be necessary
to redefine the Frame
Memory Write
Direction.
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2. Continuous Scroll

Normal Mode
CASET (2Ah

1t &2"™ parameter XS[15:0]

3" & 4" Parameter XE[15:0]

RASET (2Bh

1 & 2™ Parameter YS[15:0]

3" & 4™ parameter YE[15:0]

RAMRW (2Ch

Only required
for non-rolling
scrolling

Scroll Image
Data

VSCSAD (37h

1% & 2" Parameter SSA[15:01

3. To Exit Vertical Scroll Mode

Scroll Mode

DISOFF (28h

[ NORON (13h) / PTLON (12h) |

Option-

< To prevent
Tearing Effect

Image Display

Scroll Mode OFF

RAMRW (2Ch

Image Data
D1[17:0],D2[17:0]...
Dn[17:0]

DISON (29h

NOTE: Scroll Mode can be exit by both the Normal Display Mode On (13h) and Partial Mode On (12h)

commands.
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10.1.27 TEOFF (34h): Tearing Effect Line OFF

34H TEOFF (Tearing Effect Line OFF)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEOFF 0 i 1 - 0 0 1 1 0 1 0 0 (34h)
1st Parameter No Parameter -
NOTE: “-" Don'’t care, can be set to VDDI or DGND level
Description -This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.
Status Default Value
RCM1,RCMO ="00","1x" RCM1,RCMO ="01"
Default Power On Sequence
S/W Reset OFF ON
H/W Reset
10.1.28 TEON (35h): Tearing Effect Line ON
35H TEON (Tearing Effect Line ON)
Inst / Para D/CX WRX RDX D17-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
TEON 0 1 1 - 0 0 1 1 0 1 0 1 (35h)
1st Parameter 1 1 1 - 0 0 0 0 0 0 0 TELOM

NOTE: “-" Don't care, can be set to VDDI or DGND level

-This command is used to turn ON the Tearing Effect output signal from the TE signal line.
-This output is not affected by changing MADCTL bit ML.

-The Tearing Effect Line On has one parameter, which describes the mode of the Tearing
Effect Output Line. (“-“=Don’t Care).

—When M="0":

The Tearing Effect Output line consists of V-Blanking information only.

« tvdl e tvdh _
Description time scale .
—When M="1":
The Tearing Effect Output line consists of both V-Blanking and H-Blinking information.
tvdl ‘ tvdh ‘
Vertical X I
time scale / -
Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low.
Status Default Value
RCM1,RCMO = “00","1x" RCM1,RCMO = “01"
Default Power On Sequence
S/W Reset Tearing effect off & TELOM=0 | Tearing effect on & TELOM=0
H/W Reset
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10.1.28 MADCTL (36h): Memory Data Access Control

36H MADCTL (Memory Data Access Control)
Inst / Para D/CX [ WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
MADCTL 0 1 1 - 0 0 1 1 0 1 1 0 (36h)
1st Parameter 1 ) 1 - MY MX MV ML RGB MH 0 0 00h
NOTE: “-" Don’t care, can be set to VDDI or DGND level
-This command defines read/ write scanning direction of frame memory.
-Bit Assignment
Bit NAME DESCRIPTION
MY Row Address Order These 3bits controls MCU to memory
MX Column Address Order . S .
write/read direction. (See Section 9.12)
MV Row/Column Exchange
LCD vertical refresh direction control
ML Vertical Refresh Order ‘0’ = LCD vertical refresh Top to Bottom
‘1’ = LCD vertical refresh Bottom to Top
Color selector switch control
RGB RGB-BGR ORDER ‘0’ =RGB color filter panel,
‘1’ =BGR color filter panel)
LCD horizontal refresh direction control
MH Horizontal Refresh Order ‘0’ = LCD horizontal refresh Left to right
‘1’ = LCD horizontal refresh right to left
ML: Vertical Refresh Order
Memany. Display
Top-Lett (0,0) Somrrst
Sent 3rd
ML="0
|
|
Ser%ast
TTT T T
Description Memory Display
Top-Left (0,0), Sent Last
[T T
Senl|3rd :
= [
[ SentFirst ==
TTTTTTT T
RGB: RGB-BGR Order
RGB="0" RGB="1"
Driver IC Driver IC
(RE: | Ric s B (REE R Jf RE s B REE
SIG1 SIG2 ————————~ SIG176 SIG1 SIG2 ——————~—~ SIG176
SIG1 SIG2 ————————- SIG176 SIG1 SIG2 ————————- SIG176
LCD Panel LCD Panel
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MH: Harizontal refresh Order

Top-Left (0,0 ¥
oprLeft (0.0) MemorvI Top-Left (0.0) MemorvI
ML=0' E ML="1"
g 4 A ollef
Description é ald ——-» g g (___§ 2 ;‘
Top-Left (0.0) Display Top-Left (0.0) Display
[ [
IR RN
Status Default Value
Default Power On Sequence MY=0,MX=0,MV=0,ML=0,RGB=0, MH=0
S/W Reset No Change
H/W Reset MY=0,MX=0,MV=0,ML=0,RGB=0, MH=0
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10.1.29 VSCSAD (37h): Vertical Scroll Start Address of RAM

37H VSCSAD (Vertical Scroll Start Address of RAM)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
VSCSAD 0 1 1 - 0 0 1 1 0 1 1 1 (37h)
1st Parameter 1 1 1 - 0 0 0 0 0 0 0 SSA8 00h
2nd Parameter 1 1 1 SSA7 | SSA6 | SSA5 | SSA4 | SSA3 | SSA2 | SSA1 | SsAa0 | 00h

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

Description

-This command is used together with Vertical Scrolling Definition (33h). These two commands describe the
scrolling area and the scrolling mode.
-The Vertical Scrolling Start Address command has one parameter which describes which line in the Frame
Memory will be written as the first line after the last line of the Top Fixed Area on the display as illustrated
below:
-This command Start the scrolling.
-Exit from V-scrolling mode by commands Partial mode On (12h) or Normal mode On (13h).
When MADCTL ML= ‘0’

Example:

When MADCTL ML = ‘1
Example:

NOTE: -When new Pointer position and Picture Data are sent, the result on the display will happen at the next

—When Top Fixed Area=Bottom Fixed Area=00, Vertical Scrolling Area=220 and Vertical Scrolling
Pointer SSA="3".

(Example)

Scan address
Top-Left (0,0), Memory

i

Display

r—> a1 I

||]|:‘,> : |

G220 |

SSA[15:0] — %
Scroll start address

ot a0 SN 2

218
219

ST

—When Top Fixed Area= Bottom Fixed Area=00, Vertical Scrolling Area=220 and SSA="3

(Example)
Scan address
Top-Left (0,0), Memory Display

[ [ 219 G1 i
| 218 | I G2
> G3
SSA[15:0] —> G4

Scroll start address 1 : [T T[T

|
G219
F——> G220

o|r|Nv|w

SEEERE

Panel Scan to avoid tearing effect.
-SSA refers to the Frame Memory scan address.

Default

Status Default Value
Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
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10.1.30 IDMOFF (38h): Idle Mode Off

38H IDMOFF (ldle Mode Off)
Inst / Para picX | wrx | Rox | D178 | D7 | D6 | D5 | pa [ D3 | D2 | D1 | Do | (Code)
IDMOFF 0 1 1 - o/l o 1] 1] 1]o0] o] o0 (38h)
1st Parameter No Parameter -

NOTE: “-” Don'’t care, can be set to VDDI or DGND level

-This command is used to recover from Idle mode on.
o -In the idle off mode,

Description 1. LCD can display 4096, 65k or 262k colors.

2. Normal frame frequency is applied.

Status Default Value

Power On Sequence Idle Mode Off

Default SIW Reset Idle Mode Off
H/W Reset Idle Mode Off

10.1.31 IDMON (39h): Idle Mode On

39H IDMON (ldle Mode On)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMOFF 0 1 1 - 0 0 1 1 1 0 0 1 (39h)
1st Parameter No Parameter -

NOTE: “-" Don't care, can be set to VDDI or DGND level

-This command is used to enter into Idle mode on.
-There will be no abnormal visible effect on the display mode change transition.
-In the idle on mode,
1. Color expression is reduced. The primary and the secondary colors using MSB of each R,G and B in
the Frame Memory, 8 color depth data is displayed.
2. 8-Color mode frame frequency is applied.
3. Exit from IDMON by Idle Mode Off (38h) command

(Example)

Description
Color Rs RaR3R2R1 Ro Gs G4 G3 G2G1 Go BsB4B3B4B1Bo
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX IXXXXX
Red IXXXXX OXXXXX OXXXXX
Magenta IXXXXX OXXXXX IXXXXX
Green OXXXXX IXXXXX OXXXXX
Cyan OXXXXX IXXXXX IXXXXX
Yellow IXXXXX IXXXXX OXXXXX
White IXXXXX IXXXXX IXXXXX
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
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10.1.32 COLMOD (3Ah): Interface Pixel Format

3AH COLMOD (3Ah): Interface Pixel Format
Inst/Para |D/CX| WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
COLMOD 0 1 1 - 0 0 1 1 1 0 1 0 (3Ah)
1st Parameter 1 T 1 - VIPF3 | VIPF2 | VIPF1 | VIPFO D3 IFPF2 | IFPF1 | IFPFO 66h

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

This command is used to define the format of RGB picture data, which is to be transferred via the
MCU interface and RGB interface. The formats are shown in the table:

IFPF[2:0] MCU Interface Color Format
011 3 12-bit/pixel
101 5 16-bit/pixel
110 6 18-bit/pixel
111 7 No used

Others are no define and invalid

VIFPF[2:0] RGB Interface Color Format

Description
0101 5 16-bit/pixel (1-times data transfer)
0110 6 18-bit/pixel (1-times data transfer)
0111 7 No used
1110 14 18-bit/pixel (3-times data transfer)
Others are no define and invalid
Notel: In 12-bit/Pixel, 16-bit/Pixel or 18-bit/Pixel mode, the LUT is applied to transfer data into the Frame Memory.
Note2: When RGB I/F the 12-bit/pixel don't care
Note 3: When VIPF[3:0]="1110",6-bit data width of 3-times transfer is used to transmit 1 pixel data with the 18-bit color
depth information.
Status Default Value
IFPF[2:0] VIPF[3:0]
Default Power On Sequence 0BH(18-bit/Pixel) 0BH(18-bit/Pixel)
S/W Reset No Change No Change
H/W Reset 06H(18-bit/Pixel) 06H(18-bit/Pixel)

10.1.33 RDID1 (DAh): Read ID1 Value

DAH RDID1 (Read ID1 Value)
Inst / Para D/ICX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID1 0 i 1 - 1 1 0 1 1 0 1 0 (DAh)
1st Parameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 i - ID17 | ID16 | ID15 | ID14 | I1D13 | ID12 | ID11 | ID10O

NOTE: “-" Don't care, can be set to VDDI or DGND level

-This read byte returns 8-bit LCD module’s manufacturer ID
-The 1* parameter is dummy data

Description
P -The 2™ parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2" parameter.
Status Default Value
Defaul Power On Sequence 29h
efault S/W Reset 29h
H/W Reset 29h
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10.1.34 RDID2 (DBh): Read ID2 Value
DBH RDID2 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RDID2 0 1 1 - 1 1 0 1 1 0 1 1 (DBh)
1st Parameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 1 - ‘1 ID26 | ID25 | ID24 | 1D23 | ID22 | ID21 | ID20
NOTE: “-” Don't care, can be set to VDDI or DGND level
-This read byte returns 8-bit LCD module/driver version ID
-The 1* parameter is dummy data
-The 2™ parameter (ID26 to ID20): LCD module/driver version ID
-Parameter Range: ID=80h to FFh
ID26 to ID20 Version Changes
Description -
NOTE: See command RDDID (04h), 3" parameter.
Status Default Value
Defaul Power On Sequence -
efault S/W Reset -
H/W Reset -
10.1.35 RDID1 (DCh): Read ID3 Value
DAH RDID1 (Read ID1 Value)
Inst / Para D/ICX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID1 0 1 1 - 1 1 0 1 1 1 0 0 (DCh)
1st Parameter 1 1 ) - - - - - - - - - -
2nd Parameter 1 1 T - ID37 | ID36 | ID35 | ID34 | ID13 | ID32 | ID31 | ID30
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
-This read byte returns 8-bit LCD module/driver ID
Descriotion -The 1* parameter is dummy data
P -The 2™ parameter (ID17 to 1D10): LCD module/driver ID.
NOTE: See command RDDID (04h), 4" parameter.
Status Default Value
Defaul Power On Sequence -
efault S/W Reset -
H/W Reset -
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10.1.36 VSCTR1 (AEh): VSYNC Interface function control 1

DCH RDID3 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSYNCOFF 0 i 1 - 1 0 1 0 1 1 1 0 (AEh)
1st Parameter 1 1 1 - VSFP3 | VSFP2 | VSFP1 | VSFPO | VSBP3 | VSBP2 | VSBP1 | VSBPO 2Eh

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

-Set the back porch and front porch on the VSYNC interface. The setting becomes effective as soon as the

command is received.
-VSFP: Front porch set on VSYNC I/F
-VSBP: Back porch set on VSYNC I/F

VSBP[3:0] Front porch period(Line) Back porch period(Line)
VSFP[3:0]
0000 0 Setting inhibited Setting inhibited
0001 1 Setting inhibited Setting inhibited
0010 2 2-lines 2-lines
0011 3 3-lines 3-lines
o 0100 4 4-lines 4-lines
Description 0101 5 5 lines 5 lines
0110 6 6-lines 6-lines
0111 7 7-lines 7-lines
1000 8 8-lines 8-lines
1001 9 9-lines 9-lines
1010 10 10-lines 10-lines
1011 11 11-lines 11-lines
1100 12 12-lines 12-lines
1101 13 13-lines 13-lines
1110 14 14-lines 14-lines
1111 15 Setting inhibited Setting inhibited
Status Default Value
VSFP[3:0] VSBP[3:0]
Default Power On Sequence 02H OEH
S/W Reset No Change No Change
H/W Reset 02H OEH
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10.2.1 RGBCTR (B0Oh): RGB signal control

BOH RGBCTR (RGB signal control)
Inst / Para D/CX | WRX [ RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RGBCTR 0 1 1 - 1 0 1 1 0 0 0 0 (BOh)
1st Parameter 1 i 1 - 0 0 SWX | ICM DP EP HSP | VSP 00h
NOTE: “-* Don't care
-Set the operation status on the RGB interface. The setting becomes effective as soon as the
command is received.
-SWX: IDM,REV and SHUT H/W pin and S/W command setting control on RGB Mode 2
SWX
0 -H/W pin active when Power on, H/W reset and S/W reset
-H/W pin disable when S/w command setting have even been program
1 Only H/W pin function active
-ICM: GRAM Write/Read frequency and data input select on the RGB interface
ICM
Write cycle Read cycle Data input
Description 0 PCLK PCLK D[17:0]
1 SCL Internal oscillator SDA
Symbol
. ‘1’ = data fetched at the falling edge
DbP PCLK polarity set ‘0’ = data fetched at the rising edge
Ep Enable polarity set ‘1’ = Low enable for RGB interface
P Y ‘0’ = High enable for RGB interface
. ‘1’ = High level sync clock
HSP Hsync polarity set ‘0’ = Low level sync clock
. ‘1’ = High level sync clock
VsP Vsyne polarity set ‘0’ = Low level sync clock
Status Default Value
ICM DP/EP/HSP/VSP
Default Power On Sequence O00H 00/00/00/00 H
S/W Reset 00H 00/00/00/00 H
H/W Reset 00H 00/00/00/00 H
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10.2.2 FRMCTR1 (B1h): Frame Rate Control (In normal mode/ Full colors)

B1H FRMCTR1 (Frame Rate Control)
Inst / Para D/CX | WRX | RDX | D1 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
7-8
FRMCTR1 0 1 1 1 0 1 1 0 0 0 1 (B1h)
1st Parameter 1 1 1 - RTNA[7:0] 3Bh
2nd Parameter 1 1 1 - FPA[4:0 04h
3rd Parameter 1 1 1 - BPA[4:0 03h
Nth Parameter 1 1 1 - RTNA_VSYNC[7:0] 38h
NOTE: “-“ Don't care
-Set the frame frequency of the full colors normal mode,recommend to set under 110Hz.
-The frame frequency need to meet 60Hzt5% in this mode
0oSsC
Frame rate(Hz) =
(RTNA) * (220+FPA+BPA)
RTNA[7:0] Frame Rate RTNAJ[7:0] Frame Rate

0100000 32 110 1010000 80 44

0100001 33 107 1010001 81 43

0100010 34 104 1010010 82 43

0100011 35 101 1010011 83 42

0100100 36 98 1010100 84 42

0100101 37 95 1010101 85 41

0100110 38 93 1010110 86 41

0100111 39 90 1010111 87 41

0101000 40 88 1011000 88 40

0101001 41 86 1011001 89 40

0101010 42 84 1011010 90 39

0101011 43 82 1011011 91 39

0101100 44 80 1011100 92 38

0101101 45 78 1011101 93 38

0101110 46 77 1011110 94 37
Description 0101111 47 75 1011111 95 37

0110000 48 73 1100000 96 37

0110001 49 72 1100001 97 36

0110010 50 70 1100010 98 36

0110011 51 69 1100011 99 36

0110100 52 68 1100100 100 35

0110101 53 66 1100101 101 35

0110110 54 65 1100110 102 35

0110111 55 64 1100111 103 34

0111000 56 63 1101000 104 34

0111001 57 62 1101001 105 34

0111010 58 61 1101010 106 33

0111011 59 60 1101011 107 33

0111100 60 59 1101100 108 33

0111101 61 58 1101101 109 32

0111110 62 57 1101110 110 32

0111111 63 56 1101111 111 32

1000000 64 55 1110000 112 31

1000001 65 54 1110001 113 31

1000010 66 53 1110010 114 31

1000011 67 52 1110011 115 31

1000100 68 52 1110100 116 30

1000101 69 51 1110101 117 30

1000110 70 50 1110110 118 30

1000111 71 49 1110111 119 30

1001000 72 49 1111000 120 29

1001001 73 48 1111001 121 29

1001010 74 48 1111010 122 29

1001011 75 47 1111011 123 29

1001100 76 46 1111100 124 28
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1001101 77 46 1111101 125 28
1001110 78 45 1111110 126 28
1001111 79 45 1111111 127 28
Note: OSC output fre. Is 800KHz, FPA=04H and BPA=03H
FPA[4:0] Timing BPA[4:0] Timing
00000 0 0 line 00000 0 0 line
00001 1 1 line 00001 1 1 line
00010 2 2 lines 00010 2 2 lines
00011 3 3 lines 00011 3 3 lines
00100 4 4 lines 00100 4 4 lines
00101 5 5 lines 00101 5 5 lines
00110 6 6 lines 00110 6 6 lines
00111 7 7 lines 00111 7 7 lines
01000 8 8 lines 01000 8 8 lines
01001 9 9 lines 01001 9 9 lines
01010 10 10 lines 01010 10 10 lines
01011 11 11 lines 01011 11 11 lines
01100 12 12 lines 01100 12 12 lines
01101 13 13 lines 01101 13 13 lines
01110 14 14 lines 01110 14 14 lines
01111 15 15 lines 01111 15 15 lines
10000 16 16 lines 10000 16 16 lines
10001 17 17 lines 10001 17 17 lines
10010 18 18 lines 10010 18 18 lines
10011 19 19 lines 10011 19 19 lines
10100 20 20 lines 10100 20 20 lines
10101 21 21 lines 10101 21 21 lines
10110 22 22 lines 10110 22 22 lines
10111 23 23 lines 10111 23 23 lines
11000 24 24 lines 11000 24 24 lines
11001 25 25 lines 11001 25 25 lines
11010 26 26 lines 11010 26 26 lines
11011 27 27 lines 11011 27 27 lines
11100 28 28 lines 11100 28 28 lines
11101 29 29 lines 11101 29 29 lines
11110 30 30 lines 11110 30 30 lines
11111 31 31 lines 11111 31 31 lines
Status Default Value
Power On Sequence 3B/04/03/38 H
Default S/W Reset -
H/W Reset 3B/04/03/38 H
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10.2.3 FRMCTR2 (B2h): Frame Rate Control (In Idle mode/ 8-colors)

B2H FRMCTR2 (Frame Rate Control)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR2 0 1 1 - 1 0 1 1 0 0 1 0 (B2h)
1st Parameter 1 1 1 - RTNB[7:0 3Bh
2nd Parameter 1 1 1 - = = = FPB[4:0 04h
3rd Parameter 1 1 1 - > > = BPB[4:0 03h
NOTE: “-“ Don't care
-Set the frame frequency of the full colors idle mode, ,recommend to set under 110Hz.
-The frame frequency need to meet 60Hzt5% in this mode
OSC
Frame rate(Hz) =
(RTNB) * (220+FPB+BPB)
RTNBJ[7:0] Frame Rate RTNBJ[7:0] Frame Rate
0100000 32 110 1010000 80 44
0100001 33 107 1010001 81 43
0100010 34 104 1010010 82 43
0100011 35 101 1010011 83 42
0100100 36 98 1010100 84 42
0100101 37 95 1010101 85 41
0100110 38 93 1010110 86 41
0100111 39 90 1010111 87 41
0101000 40 88 1011000 88 40
0101001 41 86 1011001 89 40
0101010 42 84 1011010 90 39
0101011 43 82 1011011 91 39
0101100 44 80 1011100 92 38
0101101 45 78 1011101 93 38
0101110 46 77 1011110 94 37
0101111 47 75 1011111 95 37
Description 0110000 48 73 1100000 96 37
0110001 49 72 1100001 97 36
0110010 50 70 1100010 98 36
0110011 51 69 1100011 99 36
0110100 52 68 1100100 100 35
0110101 53 66 1100101 101 35
0110110 54 65 1100110 102 35
0110111 55 64 1100111 103 34
0111000 56 63 1101000 104 34
0111001 57 62 1101001 105 34
0111010 58 61 1101010 106 33
0111011 59 60 1101011 107 33
0111100 60 59 1101100 108 33
0111101 61 58 1101101 109 32
0111110 62 57 1101110 110 32
0111111 63 56 1101111 111 32
1000000 64 55 1110000 112 31
1000001 65 54 1110001 113 31
1000010 66 53 1110010 114 31
1000011 67 52 1110011 115 31
1000100 68 52 1110100 116 30
1000101 69 51 1110101 117 30
1000110 70 50 1110110 118 30
1000111 71 49 1110111 119 30
1001000 72 49 1111000 120 29
1001001 73 48 1111001 121 29
1001010 74 48 1111010 122 29
1001011 75 47 1111011 123 29
1001100 76 46 1111100 124 28
1001101 77 46 1111101 125 28
1001110 78 45 1111110 126 28
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| 1001111 | 79 45 1111111 | 127 | 28
Note: OSC output fre. Is 800KHz, FPB=04H and BPB=03H

FPBI[4:0] Timing BPB[4:0] Timing
00000 0 0 line 00000 0 0 line
00001 1 1 line 00001 1 1 line
00010 2 2 lines 00010 2 2 lines
00011 3 3 lines 00011 3 3 lines
00100 4 4 lines 00100 4 4 lines
00101 5 5 lines 00101 5 5 lines
00110 6 6 lines 00110 6 6 lines
00111 7 7 lines 00111 7 7 lines
01000 8 8 lines 01000 8 8 lines
01001 9 9 lines 01001 9 9 lines
01010 10 10 lines 01010 10 10 lines
01011 11 11 lines 01011 11 11 lines
01100 12 12 lines 01100 12 12 lines
01101 13 13 lines 01101 13 13 lines
01110 14 14 lines 01110 14 14 lines
01111 15 15 lines 01111 15 15 lines
10000 16 16 lines 10000 16 16 lines
10001 17 17 lines 10001 17 17 lines
10010 18 18 lines 10010 18 18 lines
10011 19 19 lines 10011 19 19 lines
10100 20 20 lines 10100 20 20 lines
10101 21 21 lines 10101 21 21 lines
10110 22 22 lines 10110 22 22 lines
10111 23 23 lines 10111 23 23 lines
11000 24 24 lines 11000 24 24 lines
11001 25 25 lines 11001 25 25 lines
11010 26 26 lines 11010 26 26 lines
11011 27 27 lines 11011 27 27 lines
11100 28 28 lines 11100 28 28 lines
11101 29 29 lines 11101 29 29 lines
11110 30 30 lines 11110 30 30 lines
11111 31 31 lines 11111 31 31 lines

Status Default Value

Power On Sequence 3B/04/03 H
Default S/W Reset -
H/W Reset 3B/04/03 H
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10.2.34FRMCTRS3 (B3h): Frame Rate Control (In Partial mode/ full colors)

B3H FRMCTR3 (Frame Rate Control)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR3 0 1 1 - 1 0 1 1 0 0 1 1 (B3h)
1st Parameter 1 1 1 - RTNCI7:0 3Bh
2nd Parameter 1 1 1 - FPC[4.0 04h
3rd Parameter 1 1 1 - BPC[4.0 03h
NOTE: “-“ Don't care
-Set the frame frequency of the full colors partial mode,recommend to set under 110Hz.
-The frame frequency need to meet 60Hzt5% in this mode
OSC
Frame rate(Hz) =
(RTNC) * (220+FPC+BPC)
RTNC[7:0] Frame Rate RTNC[7:0 Frame Rate
0100000 32 110 1010000 80 44
0100001 33 107 1010001 81 43
0100010 34 104 1010010 82 43
0100011 35 101 1010011 83 42
0100100 36 98 1010100 84 42
0100101 37 95 1010101 85 41
0100110 38 93 1010110 86 41
0100111 39 90 1010111 87 41
0101000 40 88 1011000 88 40
0101001 41 86 1011001 89 40
0101010 42 84 1011010 90 39
0101011 43 82 1011011 91 39
0101100 44 80 1011100 92 38
0101101 45 78 1011101 93 38
0101110 46 77 1011110 94 37
0101111 47 75 1011111 95 37
0110000 48 73 1100000 96 37
0110001 49 72 1100001 97 36
0110010 50 70 1100010 98 36
Description 0110011 51 69 1100011 99 36
0110100 52 68 1100100 100 35
0110101 53 66 1100101 101 35
0110110 54 65 1100110 102 35
0110111 55 64 1100111 103 34
0111000 56 63 1101000 104 34
0111001 57 62 1101001 105 34
0111010 58 61 1101010 106 33
0111011 59 60 1101011 107 33
0111100 60 59 1101100 108 33
0111101 61 58 1101101 109 32
0111110 62 57 1101110 110 32
0111111 63 56 1101111 111 32
1000000 64 55 1110000 112 31
1000001 65 54 1110001 113 31
1000010 66 53 1110010 114 31
1000011 67 52 1110011 115 31
1000100 68 52 1110100 116 30
1000101 69 51 1110101 117 30
1000110 70 50 1110110 118 30
1000111 71 49 1110111 119 30
1001000 72 49 1111000 120 29
1001001 73 48 1111001 121 29
1001010 74 48 1111010 122 29
1001011 75 47 1111011 123 29
1001100 76 46 1111100 124 28
1001101 77 46 1111101 125 28
1001110 78 45 1111110 126 28
1001111 79 45 1111111 127 28
Note: OSC output fre. Is 800KHz, FPC=04H and BPC=03H
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FPC[4:0] Timing BPC[4:0] Timing
00000 0 0 line 00000 0 0 line
00001 1 1 line 00001 1 1 line
00010 2 2 lines 00010 2 2 lines
00011 3 3 lines 00011 3 3 lines
00100 4 4 lines 00100 4 4 lines
00101 5 5 lines 00101 5 5 lines
00110 6 6 lines 00110 6 6 lines
00111 7 7 lines 00111 7 7 lines
01000 8 8 lines 01000 8 8 lines
01001 9 9 lines 01001 9 9 lines
01010 10 10 lines 01010 10 10 lines
01011 11 11 lines 01011 11 11 lines
01100 12 12 lines 01100 12 12 lines
01101 13 13 lines 01101 13 13 lines
01110 14 14 lines 01110 14 14 lines
01111 15 15 lines 01111 15 15 lines
10000 16 16 lines 10000 16 16 lines
10001 17 17 lines 10001 17 17 lines
10010 18 18 lines 10010 18 18 lines
10011 19 19 lines 10011 19 19 lines
10100 20 20 lines 10100 20 20 lines
10101 21 21 lines 10101 21 21 lines
10110 22 22 lines 10110 22 22 lines
10111 23 23 lines 10111 23 23 lines
11000 24 24 lines 11000 24 24 lines
11001 25 25 lines 11001 25 25 lines
11010 26 26 lines 11010 26 26 lines
11011 27 27 lines 11011 27 27 lines
11100 28 28 lines 11100 28 28 lines
11101 29 29 lines 11101 29 29 lines
11110 30 30 lines 11110 30 30 lines
11111 31 31 lines 11111 31 31 lines

Status Default Value

Power On Sequence 3B/04/03 H
Default S/W Reset -
H/W Reset 3B/04/03 H

10.2.5 INVCTR (B4h): Display Inversion Control
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B4H INVCTR (Display Inversion Control)
Inst / Para D/ICX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO (Code)
INVCTR 0 i 1 - 1 0 1 1 0 1 0 0 (B4h)
1st Parameter 1 1 1 - 0 0 0 0 0 NLA NLB NLC
NOTE: “-“ Don't care
-Display Inversion mode control
-NLA: Inversion setting in full colors normal mode (Normal mode on)
NLA
0 Line Inversion
1 Frame Inversion
-NLB: Inversion setting in Idle mode (Idle mode on)
Description NLB
0 Line Inversion
1 Frame Inversion
-NLC: Inversion setting in full colors partial mode (Partial mode on / Idle mode off)
NLC
0 Line Inversion
1 Frame Inversion
Status Default Value
NLA NLB NLC B4h
Default Power On Sequence 0d 1d od 02h
S/W Reset No Change No Change No Change No Change
H/W Reset 0d 1d 0d 02h
10.2.6 RGBBPCTR (B5h): RGB Interface Blanking Porch setting
B5H RGBPSET (RGB Interface Blanking Porch setting)

Inst / Para D/CX | WRX RDX D17-8 D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO | (Code)
RGBBPCTR 0 1 1 - 1 0 1 1 0 1 0 1 (B5h)
1st Parameter 1 1 1 - VFPR[7:0 -
2nd Parameter 1 1 1 - VBPR[7:0 -
3rd Parameter 1 1 1 - HFPR[5:0 -
4th Parameter 1 1 1 - HBPR[5:0 -

NOTE: “-“ Don't care
-Set the blanking porch in the RGB interface
Description (-The detail settings are designed by driver maker
Status Default Value
VFPR[7:0] VBPR[7:0] HFEPR[5:0] HBPR[5:0]
Default Power On Sequence 01H 03H 0AH 0AH

S/W Reset 01H 03H OAH O0AH

H/W Reset 01H 03H 0AH 0AH
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10.2.7 DISSETS5 (B6h): Display Function set 5

B6H DISSET (Display Function set 5)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
DISSET5 0 1 1 - 1 0 1 1 0 1 1 0 (B6h)
1st Parameter 1 1 1 - 0 0 NO1 | NOO | SDT1 | SDTO | EQ1 | EQO 15h
2nd Parameter 1 1 1 - 0 0 0 0 PTG1 [ PTGO | PT1 | PTO 00h
NOTE: “-“ Don't care
-1st parameter: Set output waveform relation.
-NOJ1:0]: Set the amount of non-overlap of the gate output
NOJ[1:0]
Refer the Internal oscillator Refer the PCLK
00 0 No 4 clock cycle
01 1 1 clock cycle 16 clock cycle
10 2 4 clock cycle 24 clock cycle
11 3 6 clock cycle 32 clock cycle
-SDT[1:0]: Set delay amount from gate signal falling edge of the source output.
SDT[1:0]
Refer the Internal oscillator Refer the PCLK
00 0 No 4 clock cycle
01 1 1 clock cycle 8 clock cycle
10 2 2 clock cycle 12clock cycle
11 3 3 clock cycle 16 clock cycle
-EQ[1:0]: Set the Equalizing period
EQ[1:0]
Refer the Internal oscillator Refer the PCLK
00 0 No EQ No EQ
01 1 2 clock cycle 4 clock cycle
10 2 4 clock cycle 16 clock cycle
11 3 6 clock cycle 24 clock cycle
| | :
s . ] |
Description Gn I I I Gate Non-overlap period
| |
Gn+1 ! |
| I
" ) X
I I
veom_| X ><
O I T I
Delay time for source outle(_)! EQ period
-2nd parameter: Set the output waveform in non-display area.
-PTGJ1:0]: Determine gate output in a non-display area in the partial mode
PTG[1:0]
00 0 Normal scan
01 1 Fix on VGL
10 2 Fix on VGL
11 3 Fix on VGL
-PT[1:0]: Determine Source /VCOM output in a non-display area in the partial mode
PT[1:0]
Positive Negative Positive Negative
00 0 V63 VO VCOML VCOMH
01 1 VO V63 VCOML VCOMH
10 2 AGND AGND AGND AGND
11 3 Hi-z Hi-z AGND AGND
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Status Default Value
NO[1:0] STD[1:0] EQ[1:0] PTG[1:0] PT[1:0]

Default Power On Sequence 01H 01H 01H 01H 10H

S/W Reset 01H 01H 01H 01H 10H

H/W Reset 01H 01H 01H 01H 10H

10.2.8 SRGBOFF (BCh): VSYNC Interface OFF
DCH RDID3 (Read ID2 Value)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSYNCOFF 0 1 1 - 1 0 1 1 1 1 0 0 (BCh)

1st Parameter

No Parameter

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

Description

VSYNC

TE

This command comes off external VSYNC a display synchronous.

VSYNCOUT

i i i i i
[ I R N ] ] —
\ External \ \ Internal

Operation shifts to an internal synchronous mode by the VSYNCOUT command while external VSYNC
is synchronizing. VSYNCOUT command is recognized frame synchronously. The shift operation

becomes the same for the VSYNCOUT command issued within the range of the inside of the figure.

Restriction |-If this register not using the register need be reserved.
Status Default Value
Power On Sequence
Default S/W Reset OFF
H/W Reset
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10.2.9 SRGBON (BDh): VSYNC Interface ON

DCH RDID3 (Read ID2 Value)
Inst / Para D/CX | WRX [ RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSYNCON 0 i 1 - 1 0 1 1 1 1 0 1 (BDh)
1st Parameter No Parameter

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

-The frame to which the command is input finishes sending data by an internal vertical synchronizing
signal. Afterward, an external vertical synchronizing signal is waiting for at the rest period. The
operation after that becomes external synchronous. Operation enters the rest period when the
transmission of data ends for one frame while the external is synchronizing.

VSYNCIN

VSYNG || | | | o
Description TE J—‘ m ’—‘ ’—‘ ’—L
[ wai

- ————

wait ait wait

| Internal synchronization | | External synchronization |

wait: Synchronous waiting period.
Operation is external VSYNC perceives “L” level of the VSYNC signal and internal operate and after
synchronization t, scans the display for one frame. External VSYNC signal through TE pin.

Operation enters the synchronous waiting period again when the display sacanning ends.

Restriction |-If this register not using the register need be reserved.

Status Default Value
Power On Sequence
Default S/W Reset OFF
H/W Reset
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10.2.10 PWCTRL1 (COh): Power Control 1

COH PWCTR1 (Power Control 1)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR1 0 1 1 - 1 1 0 0 0 0 0 0 (Coh)
1st Parameter 1 1 1 - 0 0 0 VRH4 | VRH3 | VRH2 | VRH1 | VRHO

NOTE: “-* Don't care

VRH[4:0 GVDD
00000 0 5.00
00001 1 4.75
00010 2 4.70
00011 3 4.65
00100 4 4.60
00101 5 4.55
00110 6 4.50
00111 7 4.45
01000 8 4.40
01001 9 4.35
01010 10 4.30
01011 11 4.25
01100 12 4.20
01101 13 4.15
01110 14 4.10
01111 15 4.05
10000 16 4.00
10001 17 3.95
10010 18 3.90
10011 19 3.85
10100 20 3.80

10101 21 3.75
10110 22 3.70
10111 23 3.65
11000 24 3.60
11001 25 3.55
11010 26 3.50
11011 27 3.45
11100 28 3.40
11101 29 3.35
11110 30 3.25

11111 31 3.00
VC[2:0] VCI1
000 0 2.75
001 1 2.70
010 2 2.65
011 3 2.60
100 4 2.55
101 5 2.50
110 6 reserved
111 7 reserved
Status Default Value
TM LC type
VRH[4:0] VCJ[2:0]
Default Power On Sequence 05H 01H
S/W Reset 05H 01H
H/W Reset 05H 01H
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10.2.11 PWCTR2 (C1h): Power Control 2

C1H PWCTR2 (Power Control 2)
Inst/Para | D/ICX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO | (Code)
PWCTR2 0 1 1 - 1 1 0 0 0 0 0 1 (C1h)
1st Parameter 1 1 1 VGH3 | VGH2 | VGH1 | VGHO | VGL3 | VGL2 | VGL1 | VGLO BBh

NOTE: “-* Don't care

-Set the VGH and VGL supply power level
VGHI[3:0]/VGL][3:0] VGH VGL
0000 0 10 -5.5
0001 1 10.5 -6
0010 2 11 -7.5
0011 3 115 -8
0100 4 12 -8.5
0101 5 12.5 -9
0110 6 13 -9.5
Description 0111 7 135 -10
1000 8 14 -10.5
1001 9 14.5 -11
1010 10 15 -11.5
1011 11 155 -12
1100 12 16 -12.5
1101 13 16.5 -13
1110 14 X -13.5
1111 15 X X
Unit(V)
Status Default Value
VGH[3:0] VGL[3:0]
Default Power On Sequence - -
S/W Reset 0Bh 0Bh
H/W Reset 0Bh 0Bh
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10.2.12 PWCTRS3 (C2h): Power Control 3 (in Normal mode/ Full colors)

C2H PWCTR3 (Power Control 3)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR3 0 1 1 - 1 1 0 0 0 0 1 0 (C2h)
1st Parameter 1 1 1 - 0 0 0 0 0 APA2 | APAl | APAO 04h

NOTE: “-* Don't care

-Set the amount of current in Operational amplifier in normal mode/full colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
source driver.

APA[2:0] Amount of Current in Operational Amplifier
o 000 0 Operation of the operational amplifier stops
Description 001 1 Small

010 2 Medium Low

011 3 Medium

100 4 Medium High

101 5 Large

110 6 Reserved

111 7 Reserved

Status Default Value
APA[2:0]
Default Power On Sequence -

S/W Reset 04h
H/W Reset 04h

10.2.13 PWCTR4 (C3h): Power Control 4 (in Idle mode/ 8-colors)

C3H PWCTR4 (Power Control 4)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR4 0 1 1 - 1 1 0 0 0 0 1 1 (C3h)
1st Parameter 1 1 1 - 0 0 0 0 0 APB2 | APB1 | APBO

NOTE: “-* Don't care

-Set the amount of current in Operational amplifier in Idle mode/8 colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
source driver.
APBJ[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
Description 001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large
110 6 Reserved
111 7 Reserved
Status Default Value
APB[2:0]
Default Power On Sequence -
S/W Reset 04h
H/W Reset 04h
Ver. 0.4A 148 2007-07-03




ST/7773

10.2.14 PWCTRS5 (C4h): Power Control 5 (in Partial mode/ full-colors)

C4H PWCTRS5 (Power Control 5)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR5 0 1 1 - 1 1 0 0 0 1 0 0 (C4h)
1st Parameter 1 1 1 - 0 0 0 0 0 APC2 | APC1 | APCO 04h

NOTE: “-* Don't care

-Set the amount of current in Operational amplifier in Partial mode/ full-colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
source driver.
APC[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
Description 010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large
110 6 Reserved
111 7 Reserved
Status Default Value
APCJ[2:0]
Default Power On Sequence -
S/W Reset 04h
H/W Reset 04h
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10.2.15 VMCTR1 (C5h): VCOM Control 1

C5H VMCTR1 (VCOM Control 1)
Inst / Para D/ICX | WRX | RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR1 0 i 1 - 1 1 0 0 0 1 0 1 (C5h)
1st Parameter 1 1 1 - 0 VMH6 | VMH5 [VMH 4|VMH 3|VMH 2(VMH 1|{VMH 0] 3Ch
2nd Parameter 1 1 1 - 0 VML6 | VML5 |VML4|VML 3|VML2|VML1|VMLO] 3Ch
NOTE: “-“ Don'’t care
Description |-Set VCOMH Voltage
VMH[6:0] VCOMH VMH[6:0] VCOMH VMH[6:0] VCOMH VMH][6:0] VCOMH
0000000 | O 2.500 0011011 | 27 | 3.175 | 0110110 | 54 | 3.850 | 1010001 | 81 4,525
0000001 | 1 2.525 0011100 | 28 | 3.200 | 0110111 | 55 | 3.875 | 1010010 | 82 4.550
0000010 | 2 2.550 0011101 | 29 | 3.225 | 0111000 | 56 | 3.900 | 1010011 | 83 4.575
0000011 | 3 2.575 0011110 | 30 | 3.250 | 0111001 | 57 | 3.925 | 1010100 | 84 4.600
0000100 | 4 2.600 0011111 | 31 | 3.275 | 0111010 | 58 | 3.950 | 1010101 | 85 4.625
0000101 | 5 2.625 0100000 | 32 | 3.300 | 0111011 | 59 | 3.975 | 1010110 | 86 4.650
0000110 | 6 2.650 | 0100001 | 33 | 3.325 | 0111100 | 60 | 4.000 | 1010111 | 87 4.675
0000111 | 7 2.675 0100010 | 34 | 3.350 | 0111101 | 61 | 4.025 | 1011000 | 88 4.700
0001000 | 8 2.700 0100011 | 35 | 3.375 | 0111110 | 62 | 4.050 | 1011001 | 89 4.725
0001001 | 9 2.725 0100100 | 36 | 3.400 | 0111111 | 63 | 4.075 | 1011010 | 90 4.750
0001010 | 10 | 2.750 0100101 | 37 | 3.425 | 1000000 | 64 | 4.100 | 1011011 | 91 4.775
0001011 | 11 | 2.775 0100110 | 38 | 3.450 | 1000001 | 65 | 4.125 | 1011100 | 92 4.800
0001100 | 12 | 2.800 0100111 | 39 | 3.475 | 1000010 | 66 | 4.150 | 1011101 | 93 4.825
0001101 | 13 | 2.825 0101000 | 40 | 3.500 | 1000011 | 67 | 4.175 | 1011110 | 94 4.850
0001110 | 14 | 2.850 0101001 | 41 | 3.525 | 1000100 | 68 | 4.200 | 1011111 | 95 4.875
0001111 | 15 | 2.875 0101010 | 42 | 3.550 | 1000101 | 69 | 4.225 | 1100000 | 96 4.900
0010000 | 16 | 2.900 0101011 | 43 | 3.575 | 1000110 | 70 | 4.250 | 1100001 | 97 4.925
0010001 | 17 | 2.925 0101100 | 44 | 3.600 | 1000111 | 71 | 4.275 | 1100010 | 98 4.950
0010010 | 18 | 2.950 0101101 | 45 | 3.625 | 1001000 | 72 | 4.300 | 1100011 | 99 4.975
0010011 | 19 | 2.975 0101110 | 46 | 3.650 | 1001001 | 73 | 4.325 | 1100100 | 100 5.000
0010100 | 20 | 3.000 0101111 | 47 | 3.675 | 1001010 | 74 | 4.350 | 1100101 | 101 Not
0010101 | 21 | 3.025 0110000 | 48 | 3.700 | 1001011 | 75 | 4.375 | Permitted
0010110 | 22 | 3.050 0110001 | 49 | 3.725 | 1001100 | 76 | 4.400 | 1111111 | 127
0010111 | 23 | 3.075 0110010 | 50 | 3.750 | 1001101 | 77 | 4.425
0011000 | 24 | 3.100 0110011 | 51 | 3.775 | 1001110 | 78 | 4.450
0011001 | 25 | 3.125 0110100 | 52 | 3.800 | 1001111 | 79 | 4.475
0011010 | 26 | 3.150 0110101 | 53 | 3.825 | 1010000 | 80 | 4.500
-Set VCOML Voltage
VML[6:0] VCOML VMLI6:0 VCOML VMLI6:0] VCOML VMLI6:0] VCOML
0000000 | 0 | -2.500 | 0011011 | 27 | -1.825 | 0110110 | 54 | -1.150 | 1010001 | 81 -0.475
0000001 | 1 | -2.475 | 0011100 | 28 | -1.800 | 0110111 | 55 | -1.125 | 1010010 | 82 -0.450
0000010 | 2 | -2.450 | 0011101 | 29 | -1.775 | 0111000 | 56 | -1.100 | 1010011 | 83 -0.425
0000011 | 3 | -2.425 | 0011110 | 30 | -1.750 | 0111001 | 57 | -1.075 | 1010100 | 84 -0.400
0000100 | 4 | -2.400 | 0011111 | 31 | -1.725 | 0111010 | 58 | -1.050 | 1010101 | 85 -0.375
0000101 | 5 | -2.375 | 0100000 | 32 | -1.700 | 0111011 | 59 | -1.025 | 1010110 | 86 -0.350
0000110 | 6 | -2.350 | 0100001 | 33 | -1.675 | 0111100 | 60 | -1.000 | 1010111 | 87 -0.325
0000111 | 7 | -2.325 | 0100010 | 34 | -1.650 | 0111101 | 61 | -0.975 | 1011000 | 88 -0.300
0001000 | 8 | -2.300 | 0100011 | 35 | -1.625 | 0111110 | 62 | -0.950 | 1011001 | 89 -0.275
0001001 | 9 | -2.275 | 0100100 | 36 | -1.600 | 0111111 | 63 | -0.925 | 1011010 | 90 -0.250
0001010 | 10 | -2.250 | 0100101 | 37 | -1.575 | 1000000 | 64 | -0.900 | 1011011 | 91 -0.225
0001011 | 11 | -2.225 | 0100110 | 38 | -1.550 | 1000001 | 65 | -0.875 | 1011100 | 92 -0.200
0001100 | 12 | -2.200 | 0100111 | 39 | -1.525 | 1000010 | 66 | -0.850 | 1011101 | 93 -0.175
0001101 | 13 | -2.175 | 0101000 | 40 | -1.500 | 1000011 | 67 | -0.825 | 1011110 | 94 -0.150
0001110 | 14 | -2.150 | 0101001 | 41 | -1.475 | 1000100 | 68 | -0.800 | 1011111 | 95 -0.125
0001111 | 15 | -2.125 | 0101010 | 42 | -1.450 | 1000101 | 69 | -0.775 | 1100000 | 96 -0.100
0010000 | 16 | -2.100 | 0101011 | 43 | -1.425 | 1000110 | 70 | -0.750 | 1100001 | 97 -0.075
0010001 | 17 | -2.075 | 0101100 | 44 | -1.400 | 1000111 | 71 | -0.725 | 1100010 | 98 -0.050
0010010 | 18 | -2.050 | 0101101 | 45 | -1.375 | 1001000 | 72 | -0.700 | 1100011 | 99 -0.025
0010011 | 19 | -2.025 | 0101110 | 46 | -1.350 | 1001001 | 73 | -0.675 | 1100100 | 100 0.000
0010100 | 20 | -2.000 | 0101111 | 47 | -1.325 | 1001010 | 74 | -0.650 | 1100101 | 101 Not
0010101 | 21 | -1.975 | 0110000 | 48 | -1.300 | 1001011 | 75 | -0.625 | Permitted
0010110 | 22 | -1.950 | 0110001 | 49 | -1.275 | 1001100 | 76 | -0.600 | 1111111 | 127
0010111 | 23 | -1.925 | 0110010 | 50 | -1.250 | 1001101 | 77 | -0.575
0011000 | 24 | -1.900 | 0110011 | 51 | -1.225 | 1001110 | 78 | -0.550
0011001 | 25 | -1.875 | 0110100 | 52 | -1.200 | 1001111 | 79 | -0.525
0011010 | 26 | -1.850 0110101 | 53 | -1.175 | 1010000 | 80 | -0.500
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Default Value
LCM =*“01"
TM LC type
VMHI6:0] / VML][6:0]

Status

Default Power On Sequence ;
S/W Reset 3Ch/3Ch
H/W Reset 3Ch/3Ch

10.2.16 VMOFCTR (C7h): VCOM Offset Control
C7H VMOFCTR (VCOM Offset Control)

Inst/Para | D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)

VMOFCTR 0 1 1 - 1 1 0 0 0 1 1 1 (C7h)
1st Parameter | 1 1 1 - 0 | VMF6 | VMF5 | VMF4 | VMF3 | VMF2 | VMF1 | VMFO | 3Ch

NOTE: “-“ Don't care, can be set to VDDI or DGND level

-Set VCOM Voltage level for reduce the flicker issue

VMF[6:0] VCOMH Output Level VCOML Output Level

4 “VMH"-64d “VML"-60d
5 “VMH"-63d “VML"-59d
6 “VMH"-62d “VML"-58d
I I |

58 “VMH"-2d “VML"-2d

59 “VMH"-1d “VML"-1d
60 “VMH" “VML”
61 “VMH"+1d “VML"+1d
62 “VMH"+2d “VML"+2d

Description | | |
126 “VMH"+62d “VML"+62d
127 “VMH"+63d “VML"+63d

-IF “VMH"-xd or “VML"-xd is less than 0d, it becomes 0d.
-IF'VMH"+xd or “VML"+xd is large than 100d, it becomes 100d.
-VMF[6:0] are stored in NV memory to contrast.

-The nVM need be used in 1% parameter of VMOFCTR (C7h)

Default Value VMF[5:0]

Status
Power Mode On Sequence 3Ch
Default 9
S/W Reset 3Ch

3Ch

H/W Reset
-
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10.2.17 STEP CTR (C9h): stepl/2/4 booster frequency control

BEH RDVMOF (Read the VCOM Offset Value NV memory)
Inst / Para D/CX [WRX|RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDVMOF 0 1 1 - 1 1 0 0 1 0 0 1 (C9h)
1st Parameter 1 1 1 - DUAL_EN |STEP_DIV_EN 1 0 0 CP1_FREQ_SEL[2:0] Adh
2nd Parameter 1 1 1 - NW_MODE 0 0 0 0 CP2_FREQ_SELJ[2:0] 04h
2nd Parameter 1 1 1 - 0 0 0 0 0 CP4_FREQ_SEL[2:0] 04h

NOTE: “-* Don't care

DUAL_EN : STEP1/2/4 booster mode select, default : 1(Dua mode)
STEP_DIV_EN : STEP1/2/3 CLK select OSC frequency divid 4 enable,0(default),1 : divid 4
NW_MODE : select panel type,0=Normally White,1=Normally Black

. Step-up cycle . Step-up cycle
STEP DIV_EN CP1_FREQ_SEL[2:0] in Booster circuitl CP2_FREQ_SEL[2:0] in Booster circuit 2
0/1 000 0 0SC/1024, OSC/4096 000 0 0OSC/1024, OSC/4096
0/1 001 1 OSC/512, OSC/2048 001 1 OSC/512, OSC/2048
0/1 010 2 OSC/256, 0OSC/1024 010 2 OSC/256, 0OSC/1024
0/1 011 3 0OSC/128, OSC/512 011 3 0OSC/128, OSC/512
0/1 100 4 0SC/64, OSC/256 100 4 0SC/64, OSC/256
0/1 101 5 0SC/32, OSC/128 101 5 0OSC/32, 0SC/128
Description 0/1 110 6 0SC/16, OSC/64 110 6 0SC/16, OSC/64
0/1 111 7 OSC/8, OSC/32 111 7 OSC/8, OSC/32
. Step-up cycle
STEP DIV_EN CP4_FREQ_SEL[2:0] in Booster circuit4
0/1 000 0 0OSC/1024, OSC/4096
0/1 001 1 0OSC/512, 0SC/2048
0/1 010 2 0SC/256, 0SC/1024
0/1 011 3 0OSC/128, OSC/512
0/1 100 4 OSC/64, OSC/256
0/1 101 5 0OSC/32, OSC/128
0/1 110 6 0SC/16, OSC/64
0/1 111 7 OSC/8, OSC/32
Status Default Value
Power On Sequence -
Default SIW Reset A4h/04h/04h
H/W Reset A4h/04h/04h
10.2.18 8-color (F8h): 8 color detect function
F8H VMOFCTR (VCOM Offset Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
8-color detect 0 1 1 - 1 1 1 1 1 0 0 0 (F8h)
1st Parameter 1 1 1 - 0 0 0 0 8-color 0 0 04h

NOTE: “-” Don'’t care, can be set to VDDI or DGND level

-This command is used to turn on/off 8-color detect function
o 1 : enable 8-color detect function
Description | - : gisable 8-color detect function
Status Default Value

Power On Sequence 04h

Default S/W Reset 04h
H/W Reset 04h
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10.2.19 PWCTRG6 (FCh): Power Control 6

FCH RDVMOF (Read the VCOM Offset Value NV memory)
Inst / Para D/CX | WRX| RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR6 0 1 1 - 1 1 1 1 1 1 0 0 (FCh)
1st Parameter 1 1 1 - 0 0 1 1 1 SAPA[2:0] 3Ch
2nd Parameter 1 1 1 - 0 1 1 1 1 SAPB|[2:0] 7Ch
2nd Parameter 1 1 1 - 0 0 0 0 0 SAPC[2:0] 04h

NOTE: “-* Don't care

-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
gate driver.
-SAPA[2:0] : Set the amount of current in Operational amplifier in Normal mode.
SAPA[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large Low
110 6 Large
111 7 Large High
-SAPBJ2:0] : Set the amount of current in Operational amplifier in Idle mode.
SAPA[2:0] Amount of Current in Operational Amplifier
o 000 0 Operation of the operational amplifier stops
Descrlptlon 001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large Low
110 6 Large
111 7 Large High
-SAPC[2:0] : Set the amount of current in Operational amplifier in Partial/Full color mode.
SAPCJ[2:0] Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large Low
110 6 Large
111 7 Large High
Status Default Value
SAPA[2:0])/ SAPB[2:0]/SAPCI[2:0]
Default Power On Sequence -
S/W Reset 3C/7C/04h
H/W Reset 3C/7C/04h
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10.2.20 WRID2 (D1h): Write ID2 Value

D1H WRID2 (Write ID2 Value)
Inst / Para D/ICX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID2 0 1 1 - 1 1 0 1 0 0 0 1 (D1h)
1st Parameter 1 1t 1 - 1 ID26 | ID25 | ID24 | 1D23 | ID22 | 1D21 | 1D20 -
NOTE: “-“ Don't care
Description -Write 7-bit data of LCD module version to save it to NV memory.
-The 1* parameter ID2[6:0] is LCD Module version ID.
Status Default Value
Power On Sequence Not fixed
Default S/W Reset Not fixed
H/W Reset Not fixed
10.2.21 NVFCTR2 (DEh): NV Memory Function Controller 2
DEH NVECTR1 (NV Memory Function Controller 2)
Inst / Para D/CX WRX RDX D17-8] D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO (Code)
NVFCTR1 0 1 1 - 1 1 0 1 1 1 0 (DEh)
1% Parameter 1 1 1 0 1 0 1 0 1 0 1 75

NOTE: “-“ Don't care

1. MTP burst read

*MCU Control and Register setting MTP Cell serial out time Next MCU Command
MCU WRX
CSX
Write register < DE >< 00
L (D/CX=0)
Description
Parameter Data 75
(D/CX=1) Thrd
Ready/xBusy K
* Please refer to 8080-series/6800-series MCU Interface timing
MIN MAX Unit
Tbrd Burst read waiting time 58 464 us
Fig. MTP Burst read timing
Status Default Value
Power On Sequence Not Fixed
Default S/W Reset Not Fixed
H/W Reset Not Fixed
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Flow
Chart

MTP Burst Read

MCU write DEh
Parameter1 (75)

v

MTP CELL serial out
Write to all Register

Polling D9h bit0

Next MCU Command

Fig. MTP burst read flow

10.2.22 NVFCTR3 (DFh): NV Memory Function Controller 3

DFH NVFCTR1 (NV Memory Function Controller 3
Inst / Para D/CX WRX | RDX D17-8 | D7 (D6 |D5|D4 | D3| D2|D1| D0 (Code)
NVFCTR1 0 1 1 - 1 110 1 11111 (DFh)
1% Parameter 1 1 1 - 1({1(10)]0 110110 CA
2"Parameter 1 1 1 - 0|00 O 0]J]0]0(|O 00
3 Parameter 1 1 1 - 1101 )0 110110 AA
4™ parameter 1 1 1 - 1101 )0 0O]l]1]0(1 A5
5 Parameter 1 1 1 - 0|l1]0]1 110110 5A
NOTE: “-“ Don't care
Description MTP Write Command
1. MTP burst write
*MCU Control and Register setting MTP Cell Programming time Next MCU Command
MCU WRX
CsX T
Write register ( c7 K D1 1 FE X DF 00
Description|| ®/<**%
Parameter Data xx | xx | xx | ca | 00 | aa | a5 | 5a
Paramets LT o
Ready/xBusy ‘
* Please refer to 8080-series/6800-series MCU Interface timing
MIN MAX Unit
Tbwr Burst write programming time 71 568 ms
Fig. MTP Burst write timing
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Status Default Value
Power On Sequence Not Fixed
Default S/W Reset Not Fixed
H/W Reset Not Fixed
< MTP Burst Write >
MCU write reg
(C7D1 FE)
MCU write DFh
Parameter1 (CA)
Parameter2 (00)
Parameter3 (AA)
Parameter4(A5)
Parameter5(5A)
Flow
Chart F» Program MTP CELL
N
MTP RDY
Polling D9h bito
Y
@ext MCU CommanD
Fig. MTP burst write flow
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10.2.23 GMCTRP1 (EOh): Gamma (‘+’polarity) Correction Characteristics Setting

EOH GMCTRPO (Gamma ‘+'polarity Correction Characteristic s Setting)
Inst/ Para |D/ICX|WRX|RDX| D17-8 | D7 | D6 D5 D4 D3 D2 D1 DO |(Code)
GMCTRP1 0 1 1 - 1 1 1 0 0 0 0 0 (EOh)
1* Parameter | 1 i 1 - - - |VRFOP[5] | VRFOP[4]| VFOP[3] |VRFOP[2]|VRFOP[1]|VRFOP[O]
2" parameter | 1 i 1 - - - |vOsoP[5]|vOSO0P[4] | VOSOP[3] [ VOSOP[2]| VOSOP[1]|VOSOP[0]
3“Parameter | 1 i 1 - - - | PKOP[5] | PKOP[4] | PKOP[3] | PKOP[2] | PKOP[1] | PKOP[O]
4" parameter | 1 i 1 - - - | PK1P[5] | PK1P[4] | PK1P[3] | PK1P[2] | PKIP[1] | PK1P[O]
5"Parameter | 1 1 1 - - - | Pk2P[5] | PK2P[4] | PK2P[3] | PK2P[2] | PK2P[1] | PK2P[O]
6" Parameter | 1 1 1 - - - | PK3P[5] | PK3P[4] | PK3P[3] | PK3P[2] | PK3P[1] | PK3P[0]
7" Parameter | 1 1 1 - - - | PK4P[5] | PK4P[4] | PK4P[3] | PK4P[2] | PK4P[1] | PK4P[O]
8" Parameter | 1 1 1 - - - | Pk5P[5] | PK5P[4] | PK5P[3] | PK5P[2] | PK5P[1] | PK5P[O]
9" parameter | 1 i 1 - - - | PK6P[5] | PK6P[4] | PK6P[3] | PK6P[2] | PK6P[1] | PK6P[O]
10" Parameter| 1 i 1 - - - | PK7P[5] | PK7P[4] | PK7P[3] | PK7P[2] | PK7P[1] | PK7P[O]
11" Parameter| 1 i 1 - - - | PK8P[5] | PK8P[4] | PK8P[3] | PK8P[2] | PK8P[1] | PK8P[O]
12" Parameter| 1 i 1 - - - | PKOP[5] | PKOP[4] | PKOP[3] | PKOP[2] | PKOP[1] | PK9P[O]
13" Parameter| 1 1 1 - - - | SELVOP[5] | SELVOP[4] | SELVOP[3] | SELVOP[2] | SELVOP[1] | SELVOP[0]
14" Parameter| 1 1 1 - - - | SELV1P[5] | SELV1P[4] | SELV1P[3] | SELV1P[2] | SELV1P[1] | SELV1P[0]
15" Parameter| 1 1 1 - - - |SELV62P[5][SELV62P[4]|SELV62P[3]|SELV62P[2]|SELV62P[1]|SELV62P[0]
16" Parameter| 1 1 1 - - - |SELV63P[5][SELV63P[4]|SELV63P[3]|SELV63P[2]|SELV63P[1]|SELV6E3P[0]

NOTE: “-* Don't care

Register Group

Negative Polarity

Set-up Contents

High level adjustment VRFOP[5:0] Variable resistor VRHP
. The voltage of grayscale number 0 is selected by
SELVOP[5:0] the 64 to 1 selector
SELV1P[5:0] The voltage of grayscale number 1 is selected by
the 64 to 1 selector
. The voltage of grayscale number 3 is selected by
PKOP[S:0] the 64 to 1 selector
PK1P[5:0] The voltage of grayscale number 6 is selected by
the 64 to 1 selector
. The voltage of grayscale number 11 is selected by
PK2P[5:0] the 64 to 1 selector
PK3P[5:0] The voltage of grayscale number 19 is selected by
the 64 to 1 selector
Description PKAP[5:0] The voltage of grayscale number 27 is selected by
. . the 64 to 1 selector
Mid level adjustment -
The voltage of grayscale number 36 is selected by
PK5P[5:0]
the 64 to 1 selector
. The voltage of grayscale number 44 is selected by
PKEPIS:0] the 64 to 1 selector
PK7P[5:0] The voltage of grayscale number 52 is selected by
the 64 to 1 selector
. The voltage of grayscale number 57 is selected by
PK8PIS:0] the 64 to 1 selector
PK9P[5:0] The voltage of grayscale number 60 is selected by
the 64 to 1 selector
. The voltage of grayscale number 62 is selected by
SELV62P[5:0] the 64 to 1 selector
SELV63P[5:0] The voltage of grayscale number 63 is selected by
the 64 to 1 selector
Low level adjustment VOSOP[5:0] Variable resistor VRLP
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10.2.24 GMCTRNL1 (E1h): Gamma ‘-'polarity Correction Characteristics Setting

EOH GMCTRPO (Gamma ‘+'polarity Correction Characteristic s Setting)
Inst/ Para |D/CX|WRX|RDX| D17-8 | D7 | D6 D5 D4 D3 D2 D1 DO |(Code)
GMCTRN1 0 1 1 - 1 1 1 0 0 0 0 1 (E1h)
1% Parameter | 1 i 1 - - - |VRFON[5]|VRFON[4]| VFON[3] [VRFON[2]|VRFON[1]|VRFONIO]
2" parameter | 1 i 1 - - - [VOSONI[5]|VOSON[4]| VOSON[3][VOSON[2]|[VOSON[1]|VOSON[O]
3“Parameter | 1 i 1 - - - | PKON[5] | PKON[4] | PKONI[3] | PKON[2] | PKON[1] | PKONI[O]
4" parameter | 1 i 1 - - - | PKAIN[5] | PKIN[4] | PKAN[3] | PKIN[2] | PKIN[1] | PKIN[O]
5"Parameter | 1 1 1 - - - | PK2N[5] | PK2N[4] | PK2N[3] | PK2N[2] | PK2N[1] | PK2NI0]
6" Parameter | 1 1 1 - - - | PK3N[5] | PK3N[4] | PK3N[3] | PK3N[2] | PK3N[1] | PK3NI0]
7" Parameter | 1 1 1 - - - | PK4N[5] | PK4N[4] | PK4N[3] | PK4N[2] | PK4N[1] | PK4NIO]
8" Parameter | 1 1 1 - - - | PK5N[5] | PK5N[4] | PK5N[3] | PK5N[2] | PK5N[1] | PK5NIO]
9" parameter | 1 i 1 - - - | PK6N[5] | PK6N[4] | PK6NI[3] | PK6N[2] | PKEN[1] | PKEN[O]
10" Parameter| 1 i 1 - - - | PK7N[5] | PK7N[4] | PK7N[3] | PK7N[2] | PK7N[1] | PK7N[O]
11" Parameter| 1 i 1 - - - | PK8N[5] | PK8N[4] | PK8NI[3] | PK8N[2] | PK8N[1] | PK8NI[O]
12" parameter| 1 i 1 - - - | PK9[5] | PKON[4] | PKONI[3] | PKON[2] | PKON[1] | PK9ONI[O]
13" Parameter| 1 1 1 - - - | SELVON[5] | SELVON[4] | SELVON[3] | SELVON[2] | SELVON[1] | SELVONI0]
14" Parameter| 1 1 1 - - - | SELVIN[5] | SELVIN[4] | SELVIN[3] | SELVIN[2] | SELVIN[1] | SELV1NI0]
15" Parameter| 1 1 1 - - - [SELV62N[5]|[SELV62N[4]|SELV62N[3]|SELV62N[2]|SELV62N[1]|SELV62N[O]
16" Parameter| 1 1 1 - - - [SELV63N[5][SELV63N[4]|SELV6E3N[3]|SELV6E3N[2]|SELV6E3N[1]|SELV63N[O]

NOTE: “-* Don't care

Register Group

Negative Polarity

Set-up Contents

High level adjustment

VRFON[5:0]

Variable resistor VRHN

Description

Mid level adjustment

SELVON[5:0]

The voltage of grayscale number 0 is selected by
the 64 to 1 selector

SELVIN[5:0]

The voltage of grayscale number 1 is selected by
the 64 to 1 selector

The voltage of grayscale number 3 is selected by

PKON[5:0] the 64 to 1 selector
PKIN[5:0] The voltage of grayscale number 6 is selected by
) the 64 to 1 selector
_ The voltage of grayscale number 11 is selected by
PK2N[5:0] the 64 to 1 selector
PK3N[5:0] The voltage of grayscale number 19 is selected by
) the 64 to 1 selector
_ The voltage of grayscale number 27 is selected by
PKAN[5:0] the 64 to 1 selector
PK5N[5:0] The voltage of grayscale number 36 is selected by
) the 64 to 1 selector
_ The voltage of grayscale number 44 is selected by
PKBN[5:0] the 64 to 1 selector
PK7N[5:0] The voltage of grayscale number 52 is selected by
) the 64 to 1 selector
_ The voltage of grayscale number 57 is selected by
PK8N[5:0] the 64 to 1 selector
PKON[5:0] The voltage of grayscale number 60 is selected by

the 64 to 1 selector

SELV62N[5:0]

The voltage of grayscale number 62 is selected by
the 64 to 1 selector

SELV63N[5:0]

The voltage of grayscale number 63 is selected by
the 64 to 1 selector

Low level adjustment

VOSON[5:0]

Variable resistor VRLN

Ver. 0.4A
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11. Power structure
11.1. Driver IC Operating voltages Specification

VGH (10V ~ 16.5V)

AVDD / AVDD (4.8V ~5.3V)
VDD=(2.7V~3.5V)

4| Charge Pump GVDD (3.0V~ 5.0V)
Reference Voltage VCOMH (2.5V ~ 5.0V)

Internal Vref
Reference Voltage| \ \\
AGND=0V
VCOML (-2.5V ~ 0.0V)
\ VCI1

VCL( -2.5V~ -2.75V)

VGL (-13.5V ~ -6V)

Fig. 11.1.1 Power Booster Level

Remark

1. AVDD supply to all power source (exclude VGH, VGL)

2. Source output range: 0.1V ~ AVDD-0.1V

3. Linear Range: 0.2V ~ AVDD-0.2V (For all output voltage, but exclude VGH, VGL)
4. Above operating voltages is min range.

Ver. 0.4A 159
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11.2 Power Stepl/2/4 Circuit
11.2.1 VCI1 generate frome Vref

Source Output
VDD
L ® | Circuit Block
Foo 1 REGP
Reference
AVDD_I Voltage _® GCI?Y r_efeBIienie
T generator 1(1(c}un o)c
amma
Veil
REGP ._AI:l AVDD I
O
[2:0}
REGP ¢——1—

S1

$528

v
AGND I__A’H] VRH
[4:0}

C\r‘d 1

® GVDD

CG\"DD

F

VCOMH

VDD AVDD_I
ci _® T
Charge Pump 1 REGP ’—_\I
C12 (VDD *2)
I_—*H] 60)
[6:0}
Cavop y
T AGND
Veil
21 (
c Charge Pump 2
(Veil *4,5,6) Veil
Cyan

N

02

1
C\‘CO.\III —lv—

VCOM

VCOML

Veil VML
_® [5:0}
Charge Pump 2

(Veil # -3,-4,5) l
v
VCL_I REGP

&

C,
VCOML
_lv_

VGHI —>] Gate 8 Gll
VDD VGLI ——> Driver G162
C22 _(g)
Charge Pump 4
(VDD *-1)
VDDI

Reference @ 1

c Voltage Cy,
e generator et T

AVDD_I VREF vce
((():VHREF) C
plon, T vCC —lv—
Fig. 11.2.1 Power Booster Structure (1)
Ver. 0.4A 160 2007-07-03



ST7773

11.2.2 EXTERNAL COMPONENTS CONNECTION

Pad Name Connection Rl () T_yplcal
Voltage capacitance value

VDDI VDDI (Logic Power) 10.0v 1.0 uF

VDD VDD (Analog Power) 10.0v 1.0 uF

VCC Connect to Capacitor (Max 3V): VCC ------- [|-------- GND 10.0v 1.0 uF

AGND Analog ground (Connect to GND)

DGND Digital ground (Connect to GND)

C23P, C23N Connect to Capacitor: C23P ------- ||-------- C23N 25.0V 1.0 uF

C22P, C22N Connect to Capacitor: C22P ------- ||-------- C22N 25.0V 1.0 uF

C21P, C22N Connect to Capacitor: C21P ------- ||--- ----- C21N 10.0V 1.0 uF

C12P, C12N Connect to Capacitor: C12P ------- ||-------- C12N 10.0V 1.0 uF

C11P, C11IN Connect to Capacitor: C11P ------- ||-------- C11IN 10.0V 1.0 uF

AVDD Connect to Capacitor: AVDD ------- | — GND 10.0V 1.0 uF

VCI1 Connect to Capacitor: AVDD ------- [|-------- GND 10.0V 1.0 uF

VGH Connect to Capacitor: VGH ------- [|-------- GND 25.0V 1.0 uF

VGL Connect to Capacitor: VGL ------- [|-------- GND 25.0V 1.0 uF

VCL Connect to Capacitor: VCL ------- [|-------- GND 10.0V 1.0 uF

VREF Connect to Capacitor: VREF ------- [|-------- GND(Optional) 10.0v 1.0 uF

GVDD Connect to Capacitor: GVDD ------- [|-------- GND(Optional) 10.0v 1.0 uF
VCOMH Connect to Capacitor: VCOMH------- [|--------- GND 10.0V 1.0 uF
VCOML Connect to Capacitor: VCOML ------- [|-------- GND 10.0V 1.0 uF

VGL Connect to Schottky diode: VGL ----—»|-------- GND 30V Schottky diode

Ver. 0.4A 161
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12. Gamma structure

12.1 STRUCTURE OF GRAYSCALE AMPLIFIER

The structure of grayscale amplifier is shown as below. 16 voltage levels (VINO-VIN15) between GVDD and VGS are
determined by the high/ mid/ low level adjustment registers. Each mid-adjustment level is split into 64 levels again by the
internal ladder resistor network. As a result, grayscale amplifier generates 64 voltage levels ranging from VO to V63 and
outputs one of 64 levels.

Positive frame Negative frame

GVDD ) GVDD )

One step 3R One step 3R
/\J’l

>

SELVE3(5:0]

VRL[S:0]

S5
SELVI[5:0] w SELV62[5:0] M

o
PRONS0) » VA0
o
PKSN[S:)] > A

One step IR
60 Bits

One step IR
60 Bits

184R

184R

PKIN[S:0]

PKIP(S.0]

A

[0}~

T

>
=t

One step 3R One step 3R
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12.2 ST7773 Gamma Voltage For mula (Positive/ Negative Polarity)

Grayscale Voltage Formula(Positive) Voltage Formula(Negative)

0 VINPO VINNO

1 VINP1 VINN1
2 VINP2 VINN2
3 VINP3 VINN3
4 V3-(V3-V6)*(11/30) V3-(V3-V6)*(11/30)

5 V3-(V3-V6)*(21/30) V3-(V3-V6)*(21/30)

6 VINP4 VINN4
7 V6-(V6-V11)*(7/30) V6-(V6-V11)*(7/30)

8 V6-(V6-V11)*(14/30) V6-(V6-V11)*(14/30)

9 V6-(V6-V11)*(20/30) V6-(V6-V11)*(20/30)
10 V6-(V6-V11)*(25/30) V6-(V6-V11)*(25/30)
11 VINP5 VINN5S
12 V11-(V11-V19)*(4/32) V11-(V11-V19)*(4/32)
13 V11-(V11-V19)*(8/32) V11-(V11-V19)*(8/32)
14 V11-(V11-V19)*(12/32) V11-(V11-V19)*(12/32)
15 V11-(V11-V19)*(16/32) V11-(V11-V19)*(16/32)
16 V11-(V11-V19)*(20/32) V11-(V11-V19)*(20/32)
17 V11-(V11-V19)*(24/32) V11-(V11-V19)*(24/32)
18 V11-(V11-V19)*(28/32) V11-(V11-V19)*(28/32)
19 VINP6 VINNG
20 V19-(V19-V27)*(4/32) V19-(V19-V27)*(4/32)
21 V19-(V19-V27)*(8/32) V19-(V19-V27)*(8/32)
22 V19-(V19-V27)* (12/32) V19-(V19-V27)* (12/32)
23 V19-(V19-V27)* (1632/) V19-(V19-V27)* (1632/)
24 V19-(V19-V27)* (20/32) V19-(V19-V27)* (20/32)
25 V19-(V19-V27)* (24/32) V19-(V19-V27)* (24/32)
26 V19-(V19-V27)* (28/32) V19-(V19-V27)* (28/32)
27 VINP7 VINN7
28 V27-(V27-V36)* (4/36) V27-(V27-V36)* (4/36)
29 V27-(V27-V36)* (8/36) V27-(V27-V36)* (8/36)
30 V27-(V27-V36)* (12/36) V27-(V27-V36)* (12/36)
31 V27-(V27-V36)* (16/36) V27-(V27-V36)* (16/36)
32 V27-(V27-V36)* (20/36) V27-(V27-V36)* (20/36)
33 V27-(V27-V36)* (24/36) V27-(V27-V36)* (24/36)
34 V27-(V27-V36)* (28/36) V27-(V27-V36)* (28/36)
35 V27-(V27-V36)* (32/36) V27-(V27-V36)* (32/36)
36 VINP8 VINN8
37 V36-(V36-V44)*(4/32) V36-(V36-V44)*(4/32)
38 V36-(V36-V44)*(8/32) V36-(V36-V44)*(8/32)
39 V36-(V36-V44)*(12/32) V36-(V36-V44)*(12/32)
40 V36-(V36-V44)*(16/32) V36-(V36-V44)*(16/32)
41 V36-(V36-V44)*(20/32) V36-(V36-V44)*(20/32)
42 V36-(V36-V44)*(24/32) V36-(V36-V44)*(24/32)
43 V36-(V36-V44)*(28/32) V36-(V36-V44)*(28/32)
44 VINP9 VINN9
45 V44-(V44-V52)*(4/32) V44-(V44-V52)*(4/32)
46 V44-(V44-V52)*(8/32) V44-(V44-V52)*(8/32)
47 V44-(V44-V52)*(12/32) V44-(V44-V52)*(12/32)
48 V44-(V44-V52)*(16/32) V44-(V44-V52)*(16/32)
49 V44-(V44-V52)*(20/32) V44-(V44-V52)*(20/32)
50 V44-(V44-V52)*(24/32) V44-(V44-V52)*(24/32)
51 V44-(V44-V52)*(28/32) V44-(V44-V52)*(28/32)
52 VINP10 VINN10
53 V52-(V52-V57)*(5/30) V52-(V52-V57)*(5/30)
54 V52-(V52-V57)*(11/30) V52-(V52-V57)*(11/30)

Ver. 0.4A
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55 V52-(V52-V57)*(17/30) V52-(V52-V57)*(17/30)
56 V52-(V52-V57)*(23/30) V52-(V52-V57)*(23/30)
57 VINP11 VINNI1
58 V57-(V57-V60)*(8/30) V57-(V57-V60)*(8/30)
59 V57-(V57-V60)*(18/30) V57-(V57-V60)*(18/30)
60 VINP12 VINN12
61 VINP13 VINN13
62 VINP14 VINN14
63 VINP15 VINN15

Ver. 0.4A
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13. Example Connection with Panel direction and Dif  ferent Resolution

Case 1: (This is default case)
- 1stPixel is at Left Top of the panel
- RGB filter order = RGB

- Direction default setting (H/W)
G219 G220 SMX =0’
MY =0’
/ G s sso8 G2 \ S
SRGB =0
00h 01h 02h—————————- AEh AEh AFh S1 = FilterR
- > S2 = Filter
1 K7 S3 =Filter B
G3 LN\ // o - Display direction control (S/W)
| f—t 1* Pixel - X-Mirror control by MX
I 4 I - Y-Mirror control by MY
| | - XY-Exchange control by MV
| |
| |
| |
| |
| |
IC(Bump down)
I I E LCD Front side ¢ Class
G217 [ ; |
G218 T AN
— G219 TFT Glass
= > I G220—

Case 2:
- 1stPixel is at Left Top of the panel
- RGB filter order = BGR

- Direction default setting (H/W)

G219 G220 SMX =0’
\ MY =0
Gl s s528 G2 S

L

SRGB = ‘1’
00h 01h 02h—————————— AEh AEh AFh S1 = Filter B
- > S2 = Filter
1 Ke¥ S3 =FilterR
G3 LN\ // o - Display direction control (S/W)
| f—t 1* Pixel - X-Mirror control by MX
I 4 I - Y-Mirror control by MY
| | - XY-Exchange control by MV
| |
| |
| |
| |
| |
IC(Bump down)
I I E LCD Front side ¢ Class
G217, [ ; I
G218 T AN
— G219 TFT Glass
= >l G220—
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Case 3:

- 1st Pixel is at Righ Bottom of the panel

- RGB filter order = RGB

G219 G220_\
Gl g1 s528 @2
00h01h 02h————————- AEh AEh AFh
o [N .
a3 7
| 7 G4
| |
| |
| |
| |
| |
| |
| |
| |
| |
| 1%Pixel +— |
G217
G218
L G219
G220—

Case 4:

- 1st Pixel is at Righ Bottom of the panel

- RGB filter order = BGR

G219 6220_\
Gl s s528 G2
00h 01h 02h—————————— AEh AEh AFh
- T
o [ =
G2
ek 7
| 7 G4
| |
| |
| |
| |
| |
| |
| |
| |
| |
| 1%Pixel +— |
G217
G218
L G219
G220—

Ver. 0.4A
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- Direction default setting (H/W)
SMX =1’
SMY =1’
SRGB =0’
S1 =Filter R
S2 = Filter
S3 =FilterB
- Display direction control (S/W)
- X-Mirror control by MX
- Y-Mirror control by MY
- XY-Exchange control by MV

IC(Bump down)

LCD Front side

CF Glass
-

P

- Direction default setting (H/W)
SMX =1’
SMY =1’
SRGB =1’
S1 =FilterB
S2 = Filter
S3 = FilterR
- Display direction control (S/W)
- X-Mirror control by MX
- Y-Mirror control by MY
- XY-Exchange control by MV

IC(Bump down)

LCD Front side

TR
TFT Glass

CF Glass
7

P

TR
TFT Glass
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13.3 MicroProcessor Interface applications
13.3.1 8080-Seriers MCU + SPI Interface (RCM = ‘0x’, P68="0", IM2="1", VSYNCOFF(ACh))

13.3.1.1 8080-Series MCU Interface for 8-bit data bus (IM1, IM0O="00")

Host ST7773
_:_?;SX > RESX
< TE
> SCL
—>» SDA
D/CX(SCL) »| D/ICX
WRX(RWX) WRX
RDX(E) > RDX
D7to D1 | 3l D7toD1
N
DO | Do
ﬁ) D15 to D8
———\—>|D17t0 D16
0—) P68
Note: “00”
RCM = ‘0x’ IM2 ;ﬁ) IM1,IMO
IM2="0", SPI I/F > IM2
IM2="1", MCU I/F
VS, HS, DE
PLCK
DGND

Fig. 13.3.1.1 8080-Series MCU Interface for 8-bit data bus

13.3.1.2 8080-Series MCU Interface for 16-bit data bus (IM1, IM0="01")

Ver. 0.4A

Host ST7773
_:_?;SX >» RESX
< TE
> SCL
—>» SDA
D/CX(SCL) »| D/ICX
WRX(RWX) WRX
RDX(E) > RDX
D7to D1 | 3l D7toD1
AN
DO | Do
Dlié? D8 > D15 to D8
——\—>|D17t0 D16
0—) P68
Note: “01”
RCM ='0x’ IM2 ;ﬁ) IM1,IMO
IM2="0", SPI I/F > IM2
IM2="1", MCU I/F
VS, HS, DE
PLCK
DGND

Fig. 13.3.1.2 8080-Series MCU Interface for 16-bit data bus

167




ST/7773

13.3.1.3 8080-Series MCU Interface for 9-bit data bus (IM1, IM0="10")

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

ST7773
TR:SX > RESX
TE
> SCL
—>{ SDA

D/CX(SCL) »| D/CX

WRX(RWX) WRX

RDX(E) 5| RDX

D8toDLl  \ | JJpgioD1

\

DO Do
ﬁ) D15 to D9
———>| D17 to D16
T ,lpes
10"

————>{ IM1,MO

IM2 vz

VS, HS, DE
PLCK
DGND

Fig. 13.3.1.3 8080-Series MCU Interface for 9-bit data bus

12.3.1.4 8080-Series MCU Interface for 18-bit data bus (IM1, IM0="11")

Ver. 0.4A

Host
Note:
RCM = ‘0x’
IM2="0", SPI I/F

IM2="1", MCU I/F

ST7773
TR;SX > RESX
< TE
» SCL
—> SDA
D/CX(SCL) »| D/ICX
WRX(RWX) WRX
RDX(E) 5| RDX
D7 to D1 | D710 D1
DO
D17 to D8 > O
008\ Ip17t0D8
® ___ ,lpes
a7
M2 =\ IM1,IMO
> IM2
VS, HS, DE
PLCK
DGND

Fig. 13.3.1.4 8080-Series MCU Interface for 18-bit data bus
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13.3.2 6800-Seriers MCU + SPI Interface (RCM = ‘0x’, P68="1", IM2="1", VSYNCOFF(ACh))
13.3.2.1 6800-Series MCU Interface for 8-bit data bus (IM1, IM0O="00")

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

ST7773
f;sx > RESX
< TE
» SCL
—> SDA
D/CX(SCL) »| D/ICX
WRX(RWX) RWX
RDX(E) o £
D7toDl | Jlp7t0D1
N\
DO oo
ﬁ) D15 to D8
— > D17t0 D16
Y ,lpes
00"
—— > IM1,IM0
IM2 o M2
VS, HS, DE
PLCK
DGND

Fig. 13.3.2.1 6800-Series MCU Interface for 8-bit data bus

13.3.2.2 6800-Series MCU Interface for 16-bit data bus (IM1, IM0="01")

Ver. 0.4A

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

ST7773
f;sx > RESX
< TE
» SCL
—>| SDA
D/CX(SCL) »| D/ICX
WRX(RWX) RWX
RDX(E) o £
D7toDl | Jlp7t0D1
N\
DO oo
Dlié? D8 . > D15 to D8
— > D17t0 D16
Y ,lpes
L
—— > IM1,IM0
IM2 o M2
VS, HS, DE
PLCK
DGND

Fig. 13.3.2.2 6800-Series MCU Interface for 16-bit data bus
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13.3.2.3 6800-Series MCU Interface for 9-bit data bus (IM1, IM0="10")

Host
Note:
RCM = ‘0x’
IM2="0", SPI I/F

IM2="1", MCU I/F

Fig. 13.3.2.3 6800-Series MCU Interface for 9-bit data bus

ST7773
f;sx > RESX
< TE
» SCL
—> SDA
D/CX(SCL) »| D/ICX
WRX(RWX) RWX
RDX(E) o £
D8toDL  \_| JlpsioD1
N\
DO oo
ﬁ) D15 to D9
— > D17t0 D16
Y ,lpes
20
— > IM1,IMO
IM2 o M2
VS, HS, DE
PLCK
DGND

13.3.2.4 6800-Series MCU Interface for 18-bit data bus (IM1, IM0="11")

Ver. 0.4A

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

Fig. 13.3.2.4 6800-Series MCU Interface for 18-bit data bus
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TR;SX > RESX
< TE
> SCL
—>{ SDA
D/CX(SCL) »| D/ICX
WRX(RMWX RWX
RDX(E) S e
D7toDl 14/ p7t0D1
DO
D17 to D8 > O
008\ Ip17t0D8
Y ,lres
a1
M2 =\ IM1,IMO
> IM2
VS, HS, DE
PLCK
DGND
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13.3.3SPI Interface (RCM = ‘0x’, P68="0", IM2="0", VSYNCOFF(ACh))

13.3.4 RGB Interface (RCM = ‘1)
13.3.4.1 RGBInterface for 6-bit Data Width

13.3.4.2 RGBInterface for 16-bit Data Width

Ver. 0.4A

Host
Note:
RCM = ‘1x
3Ah="EOh”

171

ST7773
RESX | RESX
< TE TE
Csx | csx
DICX(SCL) S scL
SDA 5| spa
Vs S vs
HS HS
DE s BE
PCLK | PLCK
D710D2  \_ ,Ip7t0D2
¥ N\ —D17t0D8
¥ N\ D1toDO
P68, IM2
IM,IMO
WRX(RWX)
RDX(E)
DGND

Fig. 13.3.3.1 RGB Interface for 8-bit data width
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Ver. 0.4A

— ST7773
- RESX | RESX
’ TE TE
CsX > CSX
DICX(SCL) scL
SDA SDA
Vs > VS
HS HS
DE > DE
PCLK > PLCK
D5 to D1 \—>| D5to D1
D11 to D6 \—>| D11to D6
D17 to D13 \—>{ D17 to D13
Y \|D6 D12
Note:
EA(;M":SOJH)’(‘ P68, IM2
IM1,IMO
WRX(RWX)
RDX(E)

DGND

Fig. 13.3.3.2 RGB Interface for 16-bit data width
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13.3.4.3 RGBInterface for 18-bit Data Width

Ver. 0.4A

Host
Note:
RCM = ‘1x’
3Ah="60h"

RESX

TE

A

CSX

DICX(SCL)

SDA

VS

HS

Y

DE

PCLK

A

D5toD1

D11t0D6

DI17t0D12
N\

Y VY VY

DGND

ST7773

RESX
TE

CsSX
SCL
SDA

VS

HS

DE

PLCK
D5to D1
D11 to D6
D17to D12

P68, IM2
IM1,IMO

WRX(RWX)
RDX(E)

Fig. 13.3.3.3 RGB Interface for 18-bit data width

173

2007-07-03



ST7773

14. Recommended resistance and connection example

Glass Substrate
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ST7773 Serial Specification Revision History

Version Date Description
0.1A 2006/11/05 |Preliminary 0.1A
0.2A 2007/04/13 |Modified the description of some commands.
0.3A 2007/04/10 |Modified the description of some commands.
Modify VDD range: 2.7~3.5V
Cancel command 0x2D.
0.4A 2007/07/03 Modify command 0xC0.(10.2.10,p146)

Add command 0xF8,0xFC.(10.2.18,p153,10.2.19,p153)
Add gamma structure & gamma voltage formula(13,p162)

With collaboration of https://www.displayfuture.com

Ver. 0.4A
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