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1 GENERAL DESCRIPTION

The ST7801N, a 16.7M-color single-chip controller/driver for LTPS AMOLED, is capable of supporting up to
480RGBx600 with internal display data RAM. The 240-channel source driver has true 8-bit resolution, which

generates 256 Gamma-corrected values by an internal D/A converter.

The ST7801N provides several system interfaces, which include 8-bit parallel interface, SPI, Dual-SPI, Multi-SPI
and MIPI interface. While host send display data through these interfaces, ST7801N stores display data, whieh
is 1/2 compressed, in the on-chip display data RAM of 3,456,000 bits. In addition, because of thefintegrated power

circuit, it is possible to make a display system with zero capacitor.

Version 0.3 Page 6 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



Sitroviix ST7801N

2 FEATURES

Single Chip AMOLED Controller/Driver with Display RAM
Display Resolution
- 480RGBx480
- 454RGBx454
- 390RGBx390
- 368RGBx448
- 320RGBx360
- 320RGBx320
- 300RGBx300
- 240RGBx240
- 240RGBx720
- 128RGBx128
- Others: configurable by registers
° Display RAM
- 2,764,800 bits
[ Display Mode
- Full Color Mode: 16.7M colors
- Idle Mode: 16.7M, 4096, 8 colors
[ Interface
- 8 bit parallel interface
- SPI, Dual-SPI, Multi-SPI
- MIPI Display Serial Interface (1.clock and 1 data lane pairs, Max: 550Mbps)
° Display Features
- 5 sets (HBM / idle /"normal123) of gamma curve with separated RGB gamma setting
- Partial display
- Low frame rate selection
- Zigzag,cancellation(R-corner/Curved-edge/Notch)
< Subpixel rendering compensation
- Brightness control: Linear or Gamma curve
Control External Power IC by Single Wire signal

On Chip Build-In Circuits

VREFP/VREFN1/VREFN2 for panel voltage

VGH/VGL for gate control signal

Internal OSC for display clock

- Source output 1:6
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[ Power Supply
- I/O voltage (to DGND): 1.65V ~ 3.6V
- Analog voltage (VCI to GND) : 2.7V ~ 3.6V

®  On Chip Power System
- Gate driver HIGH level (VGH to GND): VCI, +3.6V ~ +10.0V
- Gate driver LOW level (VGL to GND): -10.0V ~ -3.6V
- Positive reference voltage (VREFP to GND): +0.5V ~ +5.0V
- Negative reference voltage (VREFN to GND): -4.5V ~ -0.5V
- Negative reference voltage (VREFN2 to GND): -4.5V ~ -0.5V
- Gamma HIGH level (VGMP to GND): +2.0V ~ +6.3V
- Gamma LOW level (VGSP to GND): +0.15V ~ +4.5V

® Package
- COF/COG
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3 PAD ARRANGEMENT

3.1 Bump Dimension

12274.2um

DI R RIS
i 1 e e

713.

& 7
PN >
-
»
o
-
D & & & & & & & EP & G i

=P =2 =7 =P =P &= = = &= &=
Bump View

Au bump height 9 um (COG)
Gate™:29:7pm x 69.3um

) Source 18.45um x 54.9pm
Au bump size

Input Dummy : 14.85um x 69.3um

Input Pads : 119.7pum x 69.3um; 74.7um x 69.3um; 29.7um X 69.3um
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®  Output Pads Left

) Input Pads Left

[ Input Pads Right
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3.2 Alignment Mark Dimension

Alignment Mark ALIGN_L : (X,Y)=(-6071.4, 295.605)

65.07

3.3 Chip Information

Chip size 12274 2pm x 713.7um

Chip thickness 200 pm

Pad L{ocation Pad center

Coordinate, Origin Chip center
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PAD PAD PAD
Pad Name X Y Pad Name X Y Pad Name X Y

No. No. No.
1 GND -6030 | -297.72 33 DMY -3487.5 |-297.72 65 DTEST4 90 -297.72
2 DGND -5917.5 |-297.72 34 DMY -3262.5 |-297.72 66 DTEST5 135 -297.72
3 VCI -5805 | -297.72 35 DMY -3037.5 |-297.72 67 DTEST6 180 -297.72
4 VDDIO -5670 | -297.72 36 DMY -2812.5 |-297.72 68 DTEST7 225 -297.72
5 GNDR -5580 | -297.72 37 DMY -2587.5 |-297.72 69 VDDI@ 270 -297.72
6 GNDR -56635 | -297.72 38 DMY -2362.5 |-297.72 70 VDRIO 315 -297.72
7 VPP -5490 | -297.72 39 DMY -2137.5 | -297.72 71 DGND 360 -297.72
8 IM1 -5445 | -297.72 40 DMY -1912.5 |-297.72 72 DGND 405 -297.72
9 CSX -5400 | -297.72 41 DMY -1687.5 |-297.72 73 bvDD 450 -297.72
10 DCX -56355 | -297.72 42 DMY -1462.5 | -297.72 74 DVDD 495 -297.72
11 D7 -5310 -297.72 43 DMY -1237.57 -297.72 75 TESTIN1 540 -297.72
12 D6 -5265 -297.72 44 DMY -1012.5 | -297.72 76 TESTIN2 585 -297.72
13 D5 -5220 -297.72 45 DMY -810 -297.72 77 TESTIN3 630 -297.72
14 D4 -5175 -297.72 46 VAG <165 -297.72 78 TESTIN4 675 -297.72
15 D3 -5130 -297.72 47 V20 -720 -297.72 79 EXTCLK 720 -297.72
16 D2 -5085 -297.72 48 GNDG -675 -297.72 80 TEST_EN 765 -297.72
17 D1 -5040 | -297.72 49 VCI -630 -297.72 81 TEST1 810 -297.72
18 DO -4995 | -297.72 50 AVDDG -585 -297.72 82 DMY 1012.5 | -297.72
19 RESXL -4950 | 297.72 51 AVDDG -540 -297.72 83 DMY 12375 | -297.72
20 WRX_SCL -4905 | -29772 52 VGMP -495 -297.72 84 DMY 1462.5 | -297.72
21 IMO -48600 | -297.72 53 VGSP -450 -297.72 85 DMY 1687.5 | -297.72
22 RDX 4815, |[-297.72 54 GNDG -405 -297.72 86 DMY 19125 | -297.72
23 TEL 4770 -297.72 55 AVDD -360 -297.72 87 DMY 2137.5 -297.72
24 TE1L -4725 -297.72 56 AVDD -315 -297.72 88 DMY 2362.5 -297.72
25 SWIREL -4680 -297.72 57 GNDG -270 -297.72 89 DMY 2587.5 -297.72
26 DGND -4635 -297.72 58 VCL -225 -297.72 90 DMY 28125 -297.72
27 VDDIO -4590 -297.72 59 VCL -180 -297.72 91 DMY 3037.5 -297.72
28 VDDIO -4545 -297.72 60 GND -135 -297.72 92 DMY 3262.5 -297.72
29 DMY -4387.5 | -297.72 61 DTESTO -90 -297.72 93 DMY 3487.5 | -297.72
30 DMY -4162.5 | -297.72 62 DTEST1 -45 -297.72 94 DMY 37125 | -297.72
31 DMY -3937.5 | -297.72 63 DTEST2 0 -297.72 95 DMY 3937.5 | -297.72
32 DMY -3712.5 | -297.72 64 DTEST3 45 -297.72 96 DMY 4162.5 | -297.72
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PAD PAD PAD
Pad Name X Y Pad Name X Y Pad Name X Y

No. No. No.

97 DMY 4387.5 |-297.72 130 GNDG 5630.4 | 297.72 163 S10 4088.7 | 304.92
98 DMY 46125 |-297.72 131 GNDS 5585.4 | 297.72 164 S11 4066.2 | 229.32
99 VDDIO 4770 -297.72 132 GNDS 5540.4 | 297.72 165 S12 4043.7 | 304.92
100 VDDIO 4815 -297.72 133 VSR_R[15] 5485.05 | 297.72 166 S13 4021.2 | 229.32
101 DGND 4860 -297.72 134 VSR_R[14] 5413.05 | 297.72 167 S14 3998.7 | 304.92
102 DGND 4905 -297.72 135 VSR_R[13] 5341.05 | 297.72 168 S15 3976.2 |)229.32
103 DCSWAP 4950 -297.72 136 VSR_R[12] 5269.05 | 297.72 169 S16 3953.70| 304.92
104 PSWAP 4995 -297.72 137 VSR_R[11] 5197.05 | 297.72 170 S17 3931.2 | 229.32
105 SWIRER 5040 -297.72 138 VSR_R[10] 5125.05 | 297.72 171 S18 3908.7 | 304.92
106 TE1R 5085 -297.72 139 VSR_R[9] 5053.05 | 297.72 172 S19 3886.2 | 229.32
107 TER 5130 -297.72 140 VSR_R[8] 4981.05 | 297.72 173 S20 3863.7 | 304.92
108 RESXR 5175 -297.72 141 VSR_R[7] 4909.05 | 297.72 174 S21 3841.2 | 229.32
109 DGND 5220 -297.72 142 VSR_R[6] 4837.05" 297.72 175 S22 3818.7 | 304.92
110 CKP 5265 -297.72 143 VSR_R[5] 4765.05 |, 297.72 176 S23 3796.2 229.32
111 CKN 5310 -297.72 144 VSR_R[4] 4693.05 | 297.72 177 S24 3773.7 304.92
112 DGND 5355 -297.72 145 VSR_R[3] 4621.05 | 297.72 178 S25 3751.2 229.32
113 DP 5400 -297.72 146 VSR_R[2] 4549.05 | 297.72 179 S26 3728.7 304.92
114 DN 5445 -297.72 147 VSR_RIfl] 4477.05 | 297.72 180 S27 3706.2 229.32
115 DGND 5490 -297.72 148 VGH 4426.2 229.32 181 S28 3683.7 304.92
116 GNDR 5535 -297.72 149 VGL 4403.7 | 304.92 182 S29 3661.2 | 229.32
117 GNDR 5580 297.72 150 VGH 4381.2 | 229.32 183 S30 3638.7 | 304.92
118 VDDIO 5670 -297.72 151 GNDS 4358.7 | 304.92 184 VCI 3579.3 | 229.32
119 VCI 5805 -297572 152 VCI 4336.2 | 229.32 185 GNDS 3556.8 | 304.92
120 DGND 5917.5 |-297.72 153 SR 4313.7 | 304.92 186 S31 34974 | 229.32
121 GND 6030 -297.72 154 S1 4291.2 | 229.32 187 S32 34749 | 304.92
122 ATSTPR 5990.4 297.72 155 S2 4268.7 304.92 188 S33 3452.4 229.32
123 ATSTNR 5945.4 297.72 156 S3 4246.2 229.32 189 S34 3429.9 304.92
124 VGL 5900.4 297.72 157 S4 4223.7 304.92 190 S35 3407.4 229.32
125 VGH 5855.4 297.72 158 S5 4201.2 229.32 191 S36 3384.9 304.92
126 VGL 5810.4 297.72 159 S6 4178.7 304.92 192 S37 3362.4 229.32
127 VREFP 5765.4 297.72 160 S7 4156.2 229.32 193 S38 3339.9 304.92
128 VREFN 5720.4 | 297.72 161 S8 4133.7 | 304.92 194 S39 3317.4 | 229.32
129 VREFN2 5675.4 | 297.72 162 S9 4111.2 | 229.32 195 S40 32949 | 304.92
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PAD PAD PAD
Pad Name X Y Pad Name X Y Pad Name X Y

No. No. No.

196 S41 32724 |229.32 229 S74 2495.7 |304.92 262 S105 1679.4 |229.32
197 S42 3249.9 |304.92 230 S75 2473.2 | 229.32 263 S106 1656.9 |304.92
198 S43 3227.4 |229.32 231 S76 2450.7 | 304.92 264 S107 1634.4 |229.32
199 S44 3204.9 |304.92 232 S77 2428.2 |229.32 265 S108 1611.9 |304.92
200 S45 3182.4 |229.32 233 S78 2405.7 |304.92 266 S109 1589.4 |229.32
201 S46 3159.9 |304.92 234 S79 2383.2 |229.32 267 S110 1566.91(,304.92
202 S47 3137.4 |229.32 235 S80 2360.7 |304.92 268 S111 16444 |229.32
203 S48 31149 |304.92 236 S81 2338.2 |229.32 269 S112 1521.9 | 304.92
204 S49 3092.4 |229.32 237 S82 2315.7 | 304.92 270 S113 1499.4 |229.32
205 S50 3069.9 |304.92 238 S83 2293.2 |229.32 271 S114 1476.9 |304.92
206 S51 3047.4 |229.32 239 S84 2270.7 | 304.92 272 S115 1454.4 | 229.32
207 S52 3024.9 |304.92 240 S85 2248.2 |229.32 273 S116 1431.9 |304.92
208 S53 3002.4 |229.32 241 S86 22257 304.92 274 S117 1409.4 |229.32
209 S54 2979.9 |304.92 242 S87 2203,2 ] 229.32 275 S118 1386.9 |304.92
210 S55 29574 |229.32 243 S88 2180:7 | 304.92 276 S119 1364.4 |229.32
211 S56 29349 |304.92 244 S89 2158.2 |229.32 277 S120 1341.9 |304.92
212 S57 29124 |229.32 245 S90 2135.7 | 304.92 278 DMY 1260 304.92
213 S58 2889.9 |304.92 246 VCI 2083.05 |229.32 279 DMY 1197 304.92
214 S59 2867.4 |229.32 247 GNDS 2060.55 |304.92 280 DMY 1134 304.92
215 S60 28449 |304.92 248 S91 1994.4 |229.32 281 DMY 1071 304.92
216 S61 2788.2 |229.32 249 S92 1971.9 | 304.92 282 DMY 1008 304.92
217 S62 2765.7 |304.92 250 S93 1949.4 |229.32 283 DMY 945 304.92
218 S63 27432 | 229:32 251 S94 1926.9 |304.92 284 DMY 882 304.92
219 S64 2720.7 [304.92 252 S95 1904.4 |229.32 285 DMY 819 304.92
220 S65 269872 |229.32 253 S96 1881.9 |304.92 286 DMY 756 304.92
221 S66 2675.7 |304.92 254 S97 1859.4 |229.32 287 DMY 693 304.92
222 S67 2653.2 |229.32 255 S98 1836.9 |304.92 288 DMY 630 304.92
223 S68 2630.7 |304.92 256 S99 1814.4 |229.32 289 DMY 567 304.92
224 S69 2608.2 |229.32 257 S100 1791.9 | 304.92 290 DMY 504 304.92
225 S70 2585.7 |304.92 258 S101 1769.4 |229.32 291 DMY 441 304.92
226 S71 2563.2 |229.32 259 S102 1746.9 |304.92 292 DMY 378 304.92
227 S72 2540.7 |304.92 260 S103 1724.4 |229.32 293 DMY 315 304.92
228 S73 2518.2 |229.32 261 S104 1701.9 | 304.92 294 DMY 252 304.92
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PAD PAD PAD
Pad Name X Y Pad Name X Y Pad Name X Y

No. No. No.

295 DMY 189 304.92 328 S130 -1544.4 | 304.92 361 S161 -2360.7 |229.32
296 DMY 126 304.92 329 S131 -1566.9 |229.32 362 S$162 -2383.2 | 304.92
297 DMY 63 304.92 330 S132 -1589.4 | 304.92 363 S163 -2405.7 | 229.32
298 DMY 0 304.92 331 S133 -1611.9 |[229.32 364 S164 -2428.2 | 304.92
299 DMY -63 304.92 332 S134 -1634.4 | 304.92 365 S165 £2450.7 |229.32
300 VCI -126 304.92 333 S135 -1656.9 |229.32 366 S166 -2473:2), 1,304.92
301 VREFN -189 304.92 334 S136 -1679.4 | 304.92 367 S167 -2495.7 |229.32
302 GNDS -252 304.92 335 S137 -1701.9 |229.32 368 $168 -2518.2 | 304.92
303 VREFP -315 304.92 336 S138 -1724.4 | 304.92 369 S169 -2540.7 |229.32
304 VREFN2 -378 304.92 337 S139 -1746.9 |229.32 370 S170 -2563.2 | 304.92
305 DMY -441 304.92 338 S140 -1769.4 | 304.92 371 S171 -25685.7 |229.32
306 DMY -504 304.92 339 S141 -1791.9 |[229.32 372 S172 -2608.2 | 304.92
307 DMY -567 304.92 340 S142 -18144 | 304.92 373 S173 -2630.7 |229.32
308 DMY -630 304.92 341 S143 -1836.9, [ 229.32 374 S174 -2653.2 | 304.92
309 DMY -693 304.92 342 S144 -1859.4 |(.304.92 375 S175 -2675.7 |229.32
310 DMY -756 304.92 343 S145 -1881.9 |[229.32 376 S176 -2698.2 | 304.92
311 DMY -819 304.92 344 S146 -1904.4 | 304.92 377 S177 -2720.7 |229.32
312 DMY -882 304.92 345 S147 -1926.9 |229.32 378 S178 -2743.2 | 304.92
313 DMY -945 304.92 346 S148 -1949.4 | 304.92 379 S179 -2765.7 |229.32
314 DMY -1008 304.92 347 S149 -1971.9 | 229.32 380 S180 -2788.2 | 304.92
315 DMY -1071 304.92 348 S150 -1994.4 | 304.92 381 S181 -2844.9 |229.32
316 DMY -1134 304.92 349 VCI -2060.55 |229.32 382 S182 -2867.4 | 304.92
317 DMY -1197 304:92 350 GNDS -2083.05 | 304.92 383 S183 -2889.9 |229.32
318 DMY -1260 304.92 351 S151 -2135.7 | 229.32 384 S184 -2912.4 | 304.92
319 S121 =1344°9 | 229.32 352 S152 -2158.2 | 304.92 385 S185 -2934.9 |229.32
320 S122 -1364.4 | 304.92 353 S153 -2180.7 | 229.32 386 S186 -2957.4 | 304.92
321 S123 -1386.9 |229.32 354 S154 -2203.2 | 304.92 387 S187 -2979.9 |229.32
322 S124 -1409.4 | 304.92 355 S155 -2225.7 |229.32 388 S188 -3002.4 |304.92
323 S125 -1431.9 |229.32 356 S156 -2248.2 | 304.92 389 S189 -3024.9 |229.32
324 S126 -1454.4 | 304.92 357 S157 -2270.7 |229.32 390 S190 -3047.4 | 304.92
325 S127 -1476.9 |229.32 358 S158 -2293.2 | 304.92 391 S191 -3069.9 |229.32
326 S128 -1499.4 | 304.92 359 S159 -2315.7 | 229.32 392 S192 -3092.4 |304.92
327 S129 -1521.9 | 229.32 360 S160 -2338.2 | 304.92 393 S193 -3114.9 |229.32
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PAD PAD PAD
Pad Name X Y Pad Name X Y Pad Name X Y

No. No. No.

394 S194 -3137.4 | 304.9 427 S225 -3953.7 229 460 VSR_L[12] -56269.05 |297.72
395 S195 -3159.9 | 229.3 428 S226 -3976.2 305 461 VSR_L[13] -56341.05 |297.72
396 S196 -3182.4 | 304.9 429 S227 -3998.7 229 462 VSR_L[14] -5413.05 |297.72
397 S197 -3204.9 | 229.3 430 S228 -4021.2 305 463 VSR_L[15] -5485.05 |297.72
398 S198 -3227.4 | 304.9 431 S229 -4043.7 229 464 GNDS -5540.4 |297.72
399 S199 -3249.9 | 229.3 432 S230 -4066.2 305 465 GNDS -5585.4, | 297.72
400 S200 -3272.4 | 304.9 433 S231 -4088.7 229 466 GNDG -5630.4 |297.72
401 S201 -3294.9 | 229.3 434 S232 -4111.2 305 467 VREFN2 -5675.4 |297.72
402 S202 -3317.4 | 304.9 435 S233 -4133.7 229 468 VREFN -5720.4 |297.72
403 S203 -3339.9 | 229.3 436 S234 -4156.2 305 469 VREFP -5765.4 | 297.72
404 S204 -3362.4 | 304.9 437 S235 -4178.7 229 470 VGL -5810.4 |297.72
405 S205 -3384.9 | 229.3 438 S236 -4201.2 30% 471 VGH -6855.4 | 297.72
406 S206 -3407.4 | 304.9 439 S237 -422387 229 472 VGL -5900.4 |297.72
407 S207 -3429.9 | 229.3 440 S238 -4246.2 305 473 ATSTNL -5945.4 | 297.72
408 S208 -3452.4 | 304.9 441 S239 -4268.7 229 474 ATSTPL -5990.4 |297.72
409 S209 -3474.9 | 229.3 442 S240 =4291.2 305

410 S210 -3497.4 | 304.9 443 SL -4313.7 229

411 VCI -3556.8 | 229.3 444 GNDS -4336.2 305

412 GNDS -3579.3 | 304.9 445 VCI -4358.7 229

413 S211 -3638.7 | 229.3 446 VGL -4381.2 305

414 S212 -3661.2 |@804.9 447 VGH -4403.7 229

415 S213 -3683.7 | 2293 448 VGL -4426.2 305

416 S214 -37062. | 304:9 449 VSR_L[1] -4477.05 | 298

417 S215 37287 2293 450 VSR_L[2] -4549.05 | 298

418 S216 -37514°2 | 304.9 451 VSR_L[3] -4621.05 | 298

419 S217 -3773.7 | 229.3 452 VSR_L[4] -4693.05 | 298

420 S218 -3796.2 | 304.9 453 VSR_L[5] -4765.05 | 298

421 S219 -3818.7 | 229.3 454 VSR_L[6] -4837.05 | 298

422 S220 -3841.2 | 304.9 455 VSR_L[7] -4909.05 | 298

423 S221 -3863.7 | 229.3 456 VSR_L[8] -4981.05 | 298

424 S222 -3886.2 | 304.9 457 VSR_L[9] -5053.05 | 298

425 S223 -3908.7 | 229.3 458 VSR_L[10] -5125.05 | 298

426 S224 -3931.2 | 304.9 459 VSR_L[11] -5197.05 | 298

Version 0.3 Page 16 of 165 2024/06

Sitronix Confidential

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.
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6 PIN DESCRIPTION

6.1 Power Supply Pins

Name 1/0 Description Connect Pin
VDDIO | Power supply for I/O system. VDDIO
VCI | Power supply for internal circuit. VCI
GND | System ground for internal circuit. GND
GNDR | System ground for internal circuit. GND
GNDG | System ground for internal circuit. GND
GNDS | System ground for internal circuit. GND
DGND | System ground for internal circuit. GND
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6.2 Bus Interface Pins

Name

I/O

Description

The external reset input signal.

Connect Pin

RESXR RESXR and RESXL are short-circuited within the chip.
I MPU
RESXL Initializes the chip with a low input. Be sure to execute a power-on reset
after supplying power.
The system interface select
IM1 | IMO Display Data or Commnad ‘P (b
0 0 MIPI + 3-wire SPI
VDDIO/
IM[1:0] I 0 1 MIPI + 4-wire SPI
GND
1 0 MIPI + MSPI
1 MIPI + 8-bit parallel interface

A chip select signal for SPI and 8-bit par inte

SWIREL,
SWIRER

DP

I/0

Low: the chip is selected and accessi
CsSX I MPU
High: the chip is not selected and.no ssible
Fix to VDDIO level when/m infuse.
Command or parameter select signal for 4SPI and 8-bit parallel interface.
Low: Command
DCX I MPU
High: Paramet
Leave the pi@en not in use.
Serial cl Sd[) input for SPI interface.
WRX | Write ¢ RX) input for 8-bit parallel interface. MPU
/ ve the pin open when not in use.
ial data input (SDA) and output (SDO) pin for SPI Interface
RI%X Read clock (RDX) input for 8-bit parallel interface. MPU
Leave the pin open when not in use.
8-bit parallel interface data bus
= I/O MPU

Leave the pin open when not in use.

Power IC single wire control pin.

SWIREL and SWIRER are short-circuited within the chip.

Leave the pin open when not in use.

MIPI DSI differential data pair.

PMU

MIPI
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Name I/O Description Connect Pin
DN Leave the pin open when not in use.
CKP MIPI DSI differential clock pair.
MIPI
CKN Leave the pin open when not in use.
MIPI clock and data lane sequence select pins
DCSWAP PSWAP DP DN CKP CKN
0 DO_P | DO_N | CLK_P | CLK_N
DCSWAP 0 VDDIO/
1 DO_N | DO_P | CLK_N | CLK_P
PSWAP GND
0 CLK_P | CLK_N | DO_P | DO_N
1
1 CLK_N | CLK_P | DO_N | DO_P
If only use SP1 or P80 interface, leave DCSWAP and PSWAP opgh.
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6.3 Driver Output Pins

Name I/O Description Connect pin
VGH @) Positive gate driver output. AMOLED
VGL o Negative gate driver output. AMOLED
VREFP o Positive bias voltage for AMOLED panel AMOLED
VREFN o Negative bias voltage for AMOLED panel AMOLED
VREFN2 o Negative bias voltage for AMOLED panel AMOLED
VSR_L [1:15] 0] Gate control signals and the swing voltage level is VGH to VGL. AMOLED
VSR_R [1:15] 0] Gate control signals and the swing voltage level is VGH to VGL® AMOLED
S1~S240 0] Source output for the panel. AMOLED
ATSTPL, ATSTPR o] Paositive LDO output pin OPEN
ATSTNL, ATSTNR o Negative LDO output pin OPEN
6.4 Test and other pins
Name 110 Description Connect pin
VCL O | Power pin for negative step-up voltage. OPEN
AVDD O | Power pin for positive step-up voltage. OPEN
AVDDG O | Power pin for positive step=up voltage. OPEN
VAG O | Test pin for internal pawer. OPEN
V20 O | Test pin for internal power. OPEN
DVDD O | Power pin for digital circuit. OPEN
VGMP O | A power output for gamma high voltage. OPEN
VGSP O | A power output for gamma low voltage. OPEN
Synchronize signal pin to another device.
TEL, TER Oy, | TEL and TER are short-circuited within the chip. MPU
Leave the pin open when not in use.
Synchronize signal pin to another device.
TELL, TEAR O | TELL and TELR are short-circuited within the chip. MPU
Leave the pin open when not in use.
EXTCLK | Digital test clock input pin. OPEN
TESTEN | Test control pin. OPEN
TEST1 | Test control pin. OPEN
TESTIN4 ~ TESTIN1 | Digital test input pin. Leave the pin open when not in use. OPEN
VPP | Test pin for OTP. Leave the pin open when not in use. OPEN
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7 DRIVER ELECTRICAL CHARACTERISTICS

7.1 Absolute Operation Range

Item Symbol Rating Unit

Supply Voltage VCI -0.3~+4.6 \%

Supply Voltage (Logic) VDDIO -0.3~+4.6
Driver Supply Voltage VGH-VGL -0.3 ~+30.0 \%
Logic Input Voltage Range VIN -0.3 ~VvDDIO + 0.3 \V4
Logic Output Voltage Range VO -0.3 ~VvDDIO + 0.3 \Y
Operating Temperature Range TOPR -30 =485 °C
Storage Temperature Range TSTG -40y=- +125 °C

Table 1 Absolute Operation Range

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 whichithe product may be physically damaged. Be sure to
use the product within the recommend range.
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7.2 DC Characteristics for panel driving

Specification Related
Parameter Symbol Condition Unit
MIN. TYP. MAX. Pins
Power & Operation Voltage
System Voltage VCI Operating voltage 2.7 3.3 3.6 \
I/O Supply
Interface Operation Voltage VDDIO 1.65 1.8 3.6 Vv
Voltage
Gate Driver High Voltage VGH 3.6 6 10 \
Gate Driver Low Voltage VGL -10 -6 -3.6 Vv
Gate Driver Supply Voltage | VGH-VGL | 20 Vv
Driver Supply Voltage AVDD 4.0 5.6 6.6 Vv
Driver Supply Current IAVDD 15 mA
Positive Reference Voltage VREFP 0.5 5.0
Negative Reference Voltage VREFN -4.5 -0.5
Negative Reference Voltage VREFN2 -4.5 -0.5
Input / Output
Logic-High Input Voltage VIH 0.7vDDIO VDDIO Y Note 1
Logic-Low Input Voltage VIL DGND 0.3vDDIO Y Note 1
Logic-High Output Voltage VOH IOH =-1.0mA 0.8vDDIO VDDIO Y Note 1
Logic-Low Output Voltage VOL IOL = +1.0mA DGND 0.2vDDIO Y Note 1
Differential Input High
VIT+ 0 50 mV
Threshold Voltage
Differential Input Low MIPI_CLK
VIT- -50 0 mV
Threshold Voltage MIPI_Data
Single-ended Receiver Input
VIR 0.5 12 \Y,
Operation Voltage Range
Logic-High Input Current IIH VIN = VDDIO 1 uA Note 1
Logic-Low Input Current lIL VIN = DGND -1 UA Note 1
Input Leakage Current ILO IOH = -1.0mA -0.1 0.1 UA Note 1
Source Driver
Gamma Reference
VGMP 2.0 6.3 Y,
Voltage(High)
Gamma Reference
VGSP 0.15 4.5 Y,
Voltage(Low)
Source Voltage Deviation Voev 5 mvV
Oscillator
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OSC Frequency Fosc 42.32 46 49.68 MHz

Table 2 Basic DC Characteristics

Notes:
1. Typical: VDDIO=1.8V, VCI=3.3V; Ta=25 °C

Version 0.3 Page 24 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



7.3 DC Characteristics for MIPI
VOH,MAX _______________________________________________ VOH,MAX
LP-TX Ouput High _
Vouun T T TET LP-RX Input High
VIH,MIN _______________________________________________ VIH,MIN
LP-RX Threshold
VIL,MAX _______________________________________________ VIL,MAX
Y T T e— T T T VIHHS
LP-RX Input Low HS-RX —— _x ________ \/OMRXOCMAX
HS-RX Common
VoL max Input Range Mode
GN D | ___ _______ Input Range" _______ —_——— VCMRXDC,MIN
__________ [ S AN
VOL,MIN ViLns
Low Power Low Power High Speed
Transmitter Receiver Receiver
VDDIO=1.8V, VCI=3.3V, GND=0V, Ta=25 °C
Specification
Parameter Symbol Unit
MIN TYP MAX
Operation Voltage for MIPI Receiver
Low power mode operating voltage VLPH 1.1 1.2 1.3 \%
MIPI Characteristics for High Speed Receiver
Single-ended input low voltage ViLHs -40 - - mV
Single-ended input high voltage V iHHs - - 460 mV
Common-mode voltage \/CMRXDC 70 - 330 mV
Differential input impedance 71D 30 100 125 ohm
MIPI Characteristics for Low Power Mode
Pad signal voltage range Vi -50 - 1350 mv
Logic 0 input threshold Vie 0 - 550 mv
Logic 1 input threshold VIH 880 - 1350 mV
Output low level VoL -50 - 50 mV
Output high level VoH 11 1.2 1.3 \%
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7.4 Power Consumption

VDDIO=1.8V, VCI=3.3V, GND=0V, Ta=25 °C

Parameter Symbol Condition Max. Unit
IsLp_vbpio VDDIO = 1.8V TBD UA

Sleep in Mode VCIl = 3.3V
Istever | pop/N = CLKPIN = LP11 TBD | UuA

| VDDIO = 1.8V

Deep Standby DSTB_VDDIO TBD UA

VCI =3.3V

Mode
loste_ver | DOP/N = CLKP/N = LP11 TBD | UA
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7.5
7.5.1

AC Characteristics

3-wire SPI Serial Data Transfer Interface Characteristics:

3-SPI Interface Timing Characteristics

osx " Zﬁ—l
Vi NC — Tenw
> Tscvew/Tscver Tesn >
Tess >
- S TswlT e S
SCL /4—» PLELY SLR'Z !
4 Tsuw/Tsur | ¢ A ViL
> >
Tsps Tson |
SDA Vin < )‘;i
(input) i A¢ 74
w Tacc Ton
SDO % Vin )k
(output) )t Vi 7,4
VDDIO=1.8V,VCI=3.3V, GND=0V, Ta=25
Signal Symbol Parameter Min Max | Unit Description
Tcss Chip select setup tipte (write) 10 ns
TcsH Chip select hold time (write) 10 ns
CsX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Terw Chip select “H” pulse width 40 ns
Tscyew Serial clock cycle (Write) 16 ns
-write command & data
TshHw SCL “H” pulse width (Write) 7 ns
ram
sc Tsww, SCL “L” pulse width (Write) 7 ns
L
Tscver Serial clock cycle (Read) 300 ns
-read command & data
TsHRr SCL “H” pulse width (Read) 140 ns
ram
Tsir SCL “L” pulse width (Read) 140 ns
SDA Tsps Data setup time 10 ns
(DIN) TspH Data hold time 10 ns
Tacc Access time 10 120 ns For maximum CL=30pF
DOUT o
Town Output disable time 10 ns For minimum CL=8pF
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75.2 4-wire SPI Serial Data Transfer Interface Characteristics:
4-wire SPI Interface Timing Characteristics
b K
CSX : ;
ViSc — Tenw
i Tscyew/Tscyer o Tesn >
Tess ‘ 4 <—>T
SCL / ) } < _ Tsiw/Tsir ‘/ Vig ) s
7 Tsow/Tsmr + ¢ VNG
Tsps » Tspu >
SDA Vi “ )i
(input) % N 74
Thes > < TD(‘H;
A%
DCX w >
: 7! Tacc Ton |
> i
SDO 714 mG
(output) % ViL 74
VDDIO=1.8V,VCI=3.3V, GND=0V, Ta=25 ¢
Signal Symbol Parameter MIN MAX | Unit Description
Tcss Chip select setup time (write) 15 ns
TcsH Chip select holdime (write) 15 ns
CsX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Terw Chip select “H” pulse width 40 ns
Tscyew Setial clock cycle (Write) 16 ns
-write command & data
Tshw SCL “H” pulse width (Write) 7 ns
ram
sc Tsww SCL “L” pulse width (Write) 7 ns
L
Tscver Serial clock cycle (Read) 300 ns
-read command & data
TSHR SCL “H” pulse width (Read) 140 ns
ram
Tswr SCL “L” pulse width (Read) 140 ns
Tocs DCX setup time 7 ns
DCX
TocH DCX hold time 7 ns
SDA Tsps Data setup time 10 ns
(DIN) TspH Data hold time 10 ns
Tacc Access time 10 120 | ns | For maximum CL=30pF
DOUT -
Town Output hold time 10 ns For minimum CL=8pF
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7.5.3 MSPI Interface Characteristics:
\
osx TN
Vie N — Tehw
> ol Tscvew/Tscyer R < Tcsh ‘ »
Tess q—»
‘ Tswl/T Vin Tsce
scL / < s SLR'/ !
4 TsuwlTsr | ¢ 7 VIL*
SDAO ) TSDS > TSDH :
~ » |
SDo7 \;'“X ;’E
(input) L N ! Tacc Ton
SDO - Vin e
(output) 5,( Vi 7,4
VDDIO=1,8V,VCI=3)8V, GND=0V, Ta=25 ¢
Signal Symbol Parameter MIN MAX | Unit Description
Tcss Chip select setup time (write) 15 ns
TcsH Chip select hold time (write) 15 ns
CsX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Terw Chip select “H” pulse width 40 ns
Tscyew Serial clock cycle (Write) 20 ns
X | -write command & data
Tshw SCL “H” pulse width (Write) 9 ns
ram
<c Tsiw SCL “L” pulse width (Write) 9 ns
L
Tscyer Serial€lock.cycle (Read) 300 ns
-read command & data
TshHr SCL¥H” pulse width (Read) 140 ns
ram
Tsir SCL,“L” pulse width (Read) 140 ns
SDA Tsps Data setup time 9 ns
(DIN) Tson Data hold time 9 ns
Tace Access time 10 120 | ns | For maximum CL=30pF
DOUT -
Tot Output hold time 10 ns For minimum CL=8pF
Version 0.3 Page 29 of 165 2024/06

Sitronix Confidential

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.




7.5.4 MIPI DSI Timing Characteristics:

High Speed Mode — Clock Channel Timing

DSI-DO+
DSI-DO-
DSI-CLK+
DSI-CLK-
DSI-CLK+
DSI-CLK-
e————
I Ul\NSTA UlINSTB I
el
' 2XUlst '
Specification
Signal Symbol Parameter Unit Description
MIN TYP MAX
CKP/N Ulinsta ,UlinsTe Ul instantaneous 1.82 - 125 ns
fCKP/N FosicLk DSI-CLK+/- frequency 40 - 275 MHz
DP/N Tos Data to clock setup time 0.2 - - ul
DP/N ToH Data to clock hold time 0.2 - - Ul
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High-Speed Data Transmission

DSI-CLK+ ~ ;i - - - - - - - - - - - -
D5|_CLK_m \yj \LJ b 4 \/\ZLJ\:KZL) b 4 \yl \yj b 4 \yj \L/ . S y
) TLPX ‘THS-PREPARE“ THSZERO wig THS-SVNC !
Disconné
DSI-DO+ Terminat s
VIHLPRX(Min) === ===\~ = — — —— X 77777777 B e e i LTS SRR ———
VIHLPRX(Max) ———— === Yo ————— =& ————— 4 e i nid/ F— - ———im -
/4/ /4/ U /4/
DsI-Do- Capturels‘ P Ths-dkip N
Jus-TERMEN ] Data Bit Teor 4
Tus serrie ) T LPil
” THS-TRA\L < THS-E T
LP-11 | LP-01 LP-00
Low Power Mode,
Low Power Mode, Disable Rx Line
Disable RX Line Termination o High Speed Mode, Enable Rx Line Termination Termination
Specification
Parameter Symbol Unit
MIN TYP MAX
Time to drive LP-00 to prepare for HS transmission Ths-PrePARE.{# 40+4UI - 85+6UlI ns
Time from start of t HS-TRAIL or t CLK-TRAIL period to start of LP-11 state Teor - - 105+12UlI ns
Time to enable data receiver line termination measured from when Dn crosses
THs-TERM-EN - - 35+4UlI ns
VILMAX
Time to drive flipped differential state after last payloadadatalbit of ja HS
Ths-TrRAIL 60+4UlI - - ns
transmission
Time-out at RX to ignore transition period of EoT Ths-skip 40 - 55+4Ul ns
Time to drive LP-11 after HS burst Ths-exit 100 - - ns
Length of any Low-Power state period Tiex 50 - - ns
Sync sequence period Ths-sync - 8ul - ns
Minimum lead HS-0 drive period‘before the Sync sequence Ths-zero 105+6UlI - - ns
Time interval during which’the HS receiver should ignore any Clock Lane HS
Teik-seTTLE 95 - 300 ns
transitions, starting from the beginning of Tcik-prerar
Time interval dufing whieh the HS receiver shall ignore any Data Lane HS
transitions, starting from the beginning of Trs-prerar.
The HSsreceiver shall ignore any Data Lane transitions before the minimum | ThsserTie 85+6UlI - 145+10UlI ns
value, and.the HS receiver shall respond to any Data Lane transitions after the
maximum value.
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Switching the Clock Lane between Clock Transmission and Low-Power Mode

Teor : Tewksermie

Toik-TERY-

VIHLPRX(Min) ———————————— e — e

VIHLPRX(Max) -
DSI-CLK+
DSI-CLK-/

Tcikpost Teik-TRAIL Thsext i Tiex Tcik-PREPARE: Tcikzero TcikprE Tiex TS PRERARE

HS-0/1 HS-0 LP-11 LP-01  LP-00 HS-0 HS-0/1

Disconnect
Terminator

VIHLPRX(Min) —
VIHLPRX(Max) —
DSI-DO+  —]
DSI-DO- -4

Ths-skip

Specification
Parameter Symbol Unit
MIN TYP MAX

Time that the transmitter shall continue sending HS clock after the

T cik-post 60+52UlI - - ns
last associated Data Lane has transitioned to LP mode
Detection time that the clock has stopped toggling T cikmiss - - 60 ns
Time to drive LP-00 to prepare for HS clock transmission T/cLkepREPARE 38 - 95 ns
Minimum lead HS-0 drive period before starting Clock T eik-PrePARE +T cLk-zERO 300 - - ns
Time to enable Clock Lane receiver line termination measured from

T Hs-TERM-EN - - 38 ns
when Dn cross VIL,MAX
Minimum time that the HS clock must be set prior to any associated

T cik-PrRe 8 - - Ul
date lane beginning the transmission from LP\to HS mode
Time to drive HS differential state after/last payload clock bit of a

T cik-TRAIL 60 - - ns
HS transmission burst
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Bus Turn-around Procedure

MPU is Controlling

Control Change

Display Module is Controlling
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< Ipxv o Tipxw Tipxp ..o TiPxo o
DSI-DO+ . _._ . _ D IR xS r»<—__> :lasoree,x &2 T — —
DSI-DO- : /
\ .
. /
\ :
LP-11 i i LP-10 i f LP-00 . LP-00 of LP-00 i f LP-10 i i LP-11
h TTA-GETD ”
Specification
Parameter Symbol Unit
MIN TYP MAX
Length of any Low-Power state period Tiex 50 = - ns
Ratio of Tiex (MASTER)/ Tiex (SLAVE) between Master and Slave side Ratio Tiex 2/3 - 3/2 -
Time-out before new TX side start driving T Ta-sure Tirx - 2 Tipx ns
Time to drive LP-00 by new TX T ta-ceT - 5 Tiex - ns
Time to drive LP-00 after Turnaround Request T faco - 4 Tiex - ns
2024/06




7.5.5 Reset Timing

Shorter than 5us will be rejected Trst width
> ' —
i ' e
RESX o
Trst_op_n Y Trst_time
Diplay Normal operation ><D Sl i ><I itial diti
Status p eep Sleep in ; nitial condition

Figure 1 Reset Operation

Trst_dst b_nrj

o\ /

Shorter than 60ns will be rejected i ’

Trst_timeg
Diplay ><
Deep Sleep in ><Initia| condition
Status P P
Figure 2 Reset Noise Rejected Diagram
Reset Timing Characteristics VDDIO=1.65~1.95V Ta=25°C
Specification
Parameter Symbol Unit
Min. Typ. Max.

Reset lowawidth Trst_width 1 - - ms
Reset time Trst_time 2 - - ms
OP noise reject Trst_op_nrj - - 5 us
DSLPI Noise reject| Trst_dslpi_nrj - - 60 ns

- During the reset period, the display will be blanked, then return to default condition for IC initialization

- It is necessary to wait 2ms after releasing HWRST pin before sending commands.
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8 FUNCTION DESCRIPTION

8.1 System Interface
ST7801N supports 8-bit parallel Interface, SPI, Dual-SPI, Multi-SPI, and MIPI serial interfaces. Selection of these
interfaces are set by IM[1:0] pins and DSPI_EN bit as shown below.

IM1 | IMO | DSPI_EN Interface Data pins
0 0 0 MIPI + 3-wire SPI DOP/N, RDX,
0 0 1 MIPI + Dual-SPI DOP/N, RDX, DCX
0 1 0 MIPI + 4-wire SPI DOP/N, RDX, D€X
0 1 1 MIPI + Dual-SPI DOP/N, RDX, BE€X
1 0 - MIPI + Multi-SPI DOP/N, RDX, DEX, DO»'D5
1 1 - MIPI + 8-bit parallel interface DOP/N; DO ~ D7

8.2 SPIl Interface
The Serial Peripheral Interface (SPI) is either 3-wire or 4-wire bi-directional interface for communication between
the micro controller and the AMOLED driver. Serial clock (SCL) iS‘used for interface with MCU only, so it can be

stopped when no communication is necessary.

8.2.1 3-wire SPI
The 3-wire SPI is selected by setting the IM[1:0] pins as “00” level and register DSPI_EN bit as “0”. The following

are the pin names and descriptions.

Pin Name Description
CsX Chip selection signal
WRX Serial input CLK (SCL)
RDX Serial input data and output data (SDA)
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8211 Write Mode
The write mode of the interface means the micro controller writes commands and data to the AMOLED driver. In
the write mode of 3-wire serial interface contains a D/CX (data/command) select bit and a transmission byte. If
the D/C bit is “0”, the transmission byte is interpreted as a command byte. If the D/C bit is “1”, the transmission
byte is display data, or stored in the command register as parameter data.

Transmission byte (TB) may be command or data
A

' )

3-wire serial data
stream format: | p/c | b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

SB LS

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

8 Bit Data Trasmission Byte

Figure 3 3-wire serial data stream format

The instruction of ST7801N can be sent in any order, and the MSB is transmitted first. The 3-wire serial interface
is initialized when the CSX keeps high level. In this state, the SCL cloek pulse and SDA data have no effect. A

falling edge on CSX enables the serial interface and indicates the start-of data transmission.

CSX

Host
tecuoanmend E8R) =@l o Kok oo ko)

-
CO000000 0
U rrie

—~ 5N |

WRX
(SCL)
Command Command/Parameter
CSX canbe “H” between parameter/command and parameter/command,
WRX(SCL) and RDX(SDA) during CSX=" H” isignored.
Figure 4 3-wire serial interface write protocol
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8.2.1.2  3-wire SPI color format
Write data for 24-bit/pixel (RGB 8-8-8-bit input), 16.7M colors, IFPF[2:0]=3'b111

CsX
Command =2C/3C Display data Display data Display data |_

son - (oo e oKX XD 0000000000
« gy

Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K colors, IFPF[2:0]=3'b110

CsX
Command = 2C/3C Display data Display data Display data |_

son - (oo e oKX XD (oSN ENENEN N X e XD )
« Uy U LN L L

Write data for 16-bit/pixel (RGB 5-6-5-bit input), 65K colors, IFPF[2:0]1=3’'b101

CsX
Command =2C/3C Display data Display data |_

s (@K eeXe e Xk X @@
o UL LU L LS LT LU

Write data for 3-bit/pixel (RGB 1-1-1-bit input), 8 colors, IFPF[2:0]=3'6011

CsX
Command =2C/3C Display data |_

M 000000000800, O | &)
o JUHHIHHHTHHTTTHT AL

Write data for 8-bit/pixel (RGB 3-3-2-bit input), 256-°€olors, IFPF[2:0]1=3'b010

CsX
Command =2C/3C Display data |_

0O 0000000 S
o U UM

Write data for 8-bit/pixel;‘gray 256 colors, IFPF[2:0]=3’b001

CsX
Command= 2C / 3C Display data |_

i 6 006 0000808 COODOEDE
o AL

Figure 5 3-wire SPI color format
8.21.3 Read Mode
In the read mode of the interface, the host reads the register value from the ST7801N. The host sends out a

command (Read ID or register command), then a byte is (bytes are) transmitted in the opposite direction. The
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ST7801N samples the SDA (input data) at the rising edges of the SCL (serial clock), and shifts to SDO (output
data) at the falling edges of the SCL (serial clock).

Host (SscL) . }

RDX
A 0000000 00000RREE
Output

Figure 6 3-wire serial interface read protocol

Input

8.2.2 4-wire SPI
The 4-wire SPI is selected by setting the IM[1:0] pins as “01” level and DSPI_EN bit'as “07level. The following

are the pin names and descriptions.

Pin Name Description
CSX Chipiselection,signal
Data is regarded,as a command when DCX is low
Pex Data is regarded as,a parameter or data when DCX is high
WRX Serial input CLK (SCL)
RDX Serialinput data and output data (SDA)

8.2.21 Write Mode
The write mode of the interface meansdthe host writes commands and data to ST7801N. The 4-wire serial data
packet contains a data/command and a transmission byte. If DCX is “low”, the transmission byte is interpreted as
a command byte. If DCX is “high”, the transmission byte is stored in the display data RAM (Memory write
command), or command register, as parameter.

Transmission byte (TB) may be command or data
A

4-wire serial data” A

stream format: | p7 | ps | D5 | D4 | D3 | D2 | D1 | DO

SB LS

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

8 Bit Data Trasmission Byte

Figure 7 4-wire serial data stream format
The host drives the CSX pin to low and the MSB data bit (D7) is set on SDA by the host. On the next falling
edge of SCL the next bit (D6) is set on SDA. If the optional DCX signal is used, a byte is eight read cycle long.

The 4-wire serial interface writes sequence described in the Figure as below.
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/ CSX l—l |_
Host @@@@@@@@’////4@@@@@@@@

(MCU to driver)
DCX Hi-z . Hi-Z (Hi-Z

G T LA LA LA L LA LALLSLS]

(scl)

Command ! \ Command/Parameter

CSX canbe “H” between parameter/command and parameter/commanﬂ
WRX(SCL) and RDX(SDA) during CSX=" H” is ignored.

Figure 8 4-wire serial interface write protocol

660
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8.221  4-wire SPI color format
Write data for 24-bit/pixel (RGB 8-8-8-bit input), 16.7M colors, IFPF[2:0]=3'b111

CSX _| Command = 2C / 3C Display data Display data Display data |_
OO 000000 00000006
DICX Hi-Z @ Hi-Z @ Hi-Z @ @_

Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K colors, IFPF[2:0]=3’b110

CSX Command = 2C / 3C Display data Display data Display data |_
sDA (o7 os s} o1 o2 o2 o1 X o0) 006500000 Q0
DICX Hi-Z / o \ Hi-Z / 1 \ Hi-Z / 1 \ < 1 >

Write data for 16-bit/pixel (RGB 5-6-5-bit input), 65K colors, IFPF[2:0]=3'b101

CSX Command = 2C / 3C Display data |_
90000000 SO00006
DICX Hi-Z / 0 \ Hi-Z / 1 \ Hi-Z < 1 >

Write data for 8-bit/pixel (RGB 3-3-2-bit input), 256 colorsplFPF[2:0]=3'b010

CSX Command = 2C / 3C Display\data |_
00000000, .00,
DICX HiZ N\ Hi-Z T\ iz

s ST UHHTUWN DU UL

Write data for 3-bit/pixel (RGB/1-1-2-bit input), 8 colors, IFPF[2:0]=3'b011

CSX Command =2C /'3C Display data |_
spA —{or)os os XpftoxsmxE: oo ) o X o YENHNENEK=)
DiCX Hi-Z N\ Hi-Z T\ iz

e~ TN L

Write"data for 8-bit/pixel, gray 256 colors, IFPF[2:0]=3’b001

CSX Command = 2C / 3C Display data . |_
sDA. —{or){os {os o1 X o2 oz ox X o0 7 ce ) cs N e} se ez e <o)
DiCX Hi-Z N\ Hi-Z T\ iz

o ST

Figure 9 4-wire SPI color format
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8.2.22 Read Mode
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.

(~ CSX r
WRX T T T T T f T T T T f T T T T f
Host< (SCL— F

Hi-Z

DCX {pic)

RDX
& OEEREEEEE R

Figure 10 4-wire serial interface read protocol

Hi-Z
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8.3 Dual-SPI Interface
The Dual-SPI interface is selected by setting the IM[1:0] pins as “00” or “01” level and DSPI_EN bit as “1” level.

The following are the pin names and descriptions.

Description
Pin Name
IM[1:0]=2’b00 IM[1:0]=2’b01
CsX Chip selection signal Chip selection signal
Serial input for pixel data

DCX Serial input for pixel data

Control signal for command or parameter
WRX Serial input CLK (SCL) Serial input Cl«K (SCL)
RDX Serial input data and output data (SDA) Serial input data andyoutputidata (SDA)

8.3.1 Write command mode

When host writes commands or parameters to ST7801N, DCX is not regarded as/setial input data pin. The

protocol would be the same as 3-wire SPI if IM[1:0]=2’b00 or 4-wire SPI if IM[#:0]=2"b01.

CSX

Host
CHLCAREAE DO 0000000
WRX U U U U U

B
T 90000000
Uy

<\ ]

(scL) -
Command \ Command/Parameter
CSX canbé “H” between parameter/command and parameter/command,
WRX(SCL) and RDX(SDA) during CSX=" H” is ignored.
Figure 114M[1:0]=2’b00, 3-wire SPI write protocol
7 CSX |_

@O0 0000 7 0006000
Host ( )

(MCU toydriver)

DCX Hi-Z DIC Hi-z o) L
e UL
(SCL)

Command Command/Parameter

~5 [N ]

CSX canbe “H” between parameter/command and parameter/command,
WRX(SCL) and RDX(SDA) during CSX=" H” is ignored.

Figure 12 IM[1:0]=2’b01, 4-wire SPI write protocol

Version 0.3 Page 42 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



Compared to 3-wire or 4-wire SPI utilizes one RDX(SDA) as data lane, Dual-SPI both utilizes RDX(SDA) and

8.3.2 Write pixel data

DCX as data lanes. In this interface, the pixel data should be written according the following figure.

CsX

SD.

>

DCX

SCL

CsX

SD.

>

DCX

SCL

CsX

SD.

>

DCX

SCL

DSPI_EN | IM[1:0] | IFPF[2:0] | DSPI_CFG[1:0] Data format
1 2'b00 3'b111 2’b11 3-wire SPI, RGB888, 2P3T for 2 lanes
1 2’00 3'b111 2’b10 3-wire SPI, RGB888, 1P1T for 2 lanes
1 2’b00 3’blll 2’b00 3-wire SPI, RGB888, 1P1T for 1 lane
1 2’00 3'b110 2’b11 3-wire SPI, RGB666, 2P3T for 2 lanes
1 2’00 3'b110 2’b10 3-wire SPI, RGB666, 1P1J for 2 lanes
1 2’b00 3'b110 2'b00 3-wire SPI, RGB666, 1P1T fap1 lane
1 2’00 3'b101 2'b10 3-wire SPI, RGB565, 1P1T for 2 lanes
1 2’00 3'b101 2’'b00 3-wire SPI, RGB565, 1P2T for 1 lane
1 2'b01 3'b111 2’b11 4-wire SPI, RGB888,2P3T for 2 lanes
1 2’b01 3'b111 2’b10 4-wire SPI,)RGB888, 1P1T for 2 lanes
1 2’b01 3'b111 2’b00 4-wire SP1,,RGB888, 1P1T for 1 lane
1 2’01 3'b110 2’b11 4-wire'SP1, RGB666, 2P3T for 2 lanes
1 2'b01 3'b110 2’b10 4-wire SPI, RGB666, 1P1T for 2 lanes
1 2’b01 3’b110 2’b00 4-wire SPI, RGB666, 1P1T for 1 lane
1 2’01 3'b101 2b10 4-wire SPI, RGB565, 1P1T for 2 lanes
1 2’b01 3’b101 2’b00 4-wire SPI, RGB565, 1P1T for 1 lane
3-wire SPI, RGB888, 2P3T for 2 lanes
_| Command = 2C / 3C Display data Display data Display data |_
V00000000 & CADEEEEEEE

N LI i U U e

3-wire SPI;, RGB888, 1P1T for 2 lanes

_| Command,=2C / 3C Display data |_
GHOE00000C Q000
= NEEEE)

e

3-wire SPI, RGB888, 1P1T for 1 lane

—I Command =2C/3C Display data Display data Display data |_
OO0 (el k e X e h Koo

Hi-Z

i L e L L e
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3-wire SPI, RGB666, 2P3T for 2 lanes

osx _| Command =2C/3C Display data Display data Display data |_
sDA DOO00000

DCX Hi-z

SCL

3-wire SPI, RGB666, 1P1T for 2 lanes

CSX
Command = 2C/3C Display data |_

00000000

SD

>

o
scL x
3-wire SPI, RGB666, 1P1T for 1 lane &
_| Command =2C/3C Display data
soA Q0000000
DCX Hi-z "
®
3-wire SPI, RGB565, 1P1T for 2 lanes \(
CSX
_| Command =2C/3C Display data |_
sA G000
DCX Hi-Z
SCL
3-wire SPI, RGB565, 1P1T for 1 lane
_| Command = 2C/ 3C Display data |_
SDA
DCX
SCL
4-wire SPI, RGB888, 2P3T, 2 lanes
CsX
_| Command = 2C /8 Display data Display data Display data |_

SD.

>

D000
DCX

seL | A I‘

PI, RGB888, 1P1T for 2 lanes

Command =2C/3C Display data |_
Q00000006

SCL

CsX —|

SD.

>
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4-wire SPI, RGB888, 1P1T for 1 lane

CsX
Command = 2C/3C Display data Display data Display data |_

DCX_@ Hi-Z () Hi-Z
/

4-wire SPI, RGB666, 2P3T for 2 lanes

CsX
Command =2C/ 3C Display data Display data Display data |_

DO000OOOS & 0600000
box —(F)—— DX e e @

4-wire SPI, RGB666, 1P1T for 2 lanes

csx _| Command =2C/3C Display data |_
G OO000000, (X ek)
DCX _@ Hi-z 1 @a@

4-wire SPI, RGB666, 1P1T for 1 lane
_| Command =2C/3C Display data |_
Q0000000 00006

DCX _@ Hi-Z [ HiZ
o/

4-wire SPI, RGB565, 1P1T for 2 lanes
CSX
—| Command =2C/3C Display data |_

s —{or)os Xos ot oz X oz o1 o X 000,

4-wire SPI, RGB565, 1P1Tfor, 1 lane

_| Commanc; =2C/B3C Display data |_
spA —{oroo)os) o+ B X pr(Eo) 000086

SD.

>

SD.

>

SD.

>

SD.

>

Figure 13 Dual-SPI write protocol

8.3.3 Read Mode
In the read mode of the interface, the host reads the register value from the ST7801N. The host sends out a
command (Read ID or register command), then a byte is (bytes are) transmitted in the opposite direction. If the
IM[1:0] pins as “00” level, the read sequence is the same as 3-wire SPI read protocol. If the IM[1:0] pins as “01”

level, the read sequence is the same as 4-wire SPI read protocol.
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CsX

w8 L PP LS LFLF P L LF AL LA LFLFLF [

RDX
(SDA) —D/IC @@@@@@@ D7 D6 D5 D4 D3 D2 D1 DO i_
Output

Figure 14 3-wire serial interface read protocol

Input

( CSX I_
v FUHU LT UL
Host< SCL
DCX Hi-Z - Hi-Z

e G000 0.0 00 Q00000 O rm
Input

Figure 15 4-wire serial interface read protocol

8.4 MSPI Interface
The Multi-SPI interface is selected by setting the IM[1:0] pins as “10*level. The following are the pin names and

descriptions.

Pin Name Description
WRX Serial input CLK (SCL)
RDX Serial input data and output data SDAO
DCX Serial input data SDA1

DO Serial input data SDA2

D1 Serial input data SDA3

D2 Serial input data SDA4

D3 Serial input data SDA5

D4 Serial input data SDA6

D5 Serial input data SDA7
8.4.1 Write command mode

When host writes commands or parameter to ST7801N, host needs to send 1 byte of instruction and 3 bytes of
ADJ[23:0] which is composed of 1 byte of 0x00, 1 byte of command and 1 byte of 0x00. After host sending
instruction and AD[23:0], the following data is parameter (are parameters). When the last bit of parameter has

been sent, CSX pin should be returned “1” level.
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CsX —| |—
& LTl oLty e un Ui
(scu)y | O oo b b e L

&% = oez D ST G ©) O 0. O/0.00.0

ADJ[23:0]: 0x00 CMD 0x00 Parameter

Instruction

8.4.2 Write pixel data

In write pixel data mode, the host sends one byte of instruction, 3 bytes of AD[23:0] and pixel data. AD[23:0] is
composed of 0x00, 0x2C(0x3C) and 0x00. Parameters are pixel data according to different dataformat.

The instruction is transferred only by one lane, but AD[23:0] and pixel data can be transferred,by 1,2,4,8 lanes

depending on the instruction value. Except single data rate(SDR), ST7801N also supports double data rate(DDR)

by instruction value.

. Lane, SDR/DDR
R/W SDR/DDR Symbol | Instruction -
Instruction Address Data
Al1D1 0x02 1 Lane SDR 1 Lane SDR
A1D2 OxA2 1 Lane SDR 2 Lane SDR
SDR A2D2 0x22 2 Lane SDR 2 Lane SDR
AlD4 0x32 1 Lane SDR 1 Lane SDR 4 Lane SDR
(MSPI_DDR_EN=0) [ a4p4 0x12 4 Lane SDR 4 Lane SDR
A1D8 0xB2 1 Lane SDR 8 Lane SDR
A8D8 0x82 8 Lane SDR 8 Lane SDR
A1D2 OxA2 1 Lane SDR 2 Lane DDR
DDR Type 1 A2D2 0x22 2 Lane SDR 2 Lane DDR
Al1D4 0x32 1 Lane SDR 4 Lane DDR
MSPI_DDR_EN=1 1L SDR
Write (MSPLDDR_EN=1) ™ b4 0x12 ane 4 Lane SDR 4 Lane DDR
(only support pixel data) A1DS8 0xB2 1 Lane SDR 8 Lane DDR
A8D8 0x82 8 Lane SDR 8 Lane DDR
Al1D1 0x42 1 Lane DDR 1 Lane DDR
Al1D2 OXE2 1 Lane DDR 2 Lane DDR
A2D2 0x62 2 Lane DDR 2 Lane DDR
Al1D4 0x72 1 Lane DDR 4 Lane DDR
DDR Type 2 A4D4 0x52 1 Lane SDR 4 Lane DDR 4 Lane DDR
A1D8 OXF2 1 Lane DDR 8 Lane DDR
(only support pixel data)
ASDS OXC2 8 Lane DDR 8 Lane DPR
(4 Bytes) (only support pixel data)
Read SDR NA 0x03 1 Lane SDR 1 Lane SDR 1 Lane SDR
CSX T r
wsplapy = o f LA . AR AR nnnnnns
SDR soa —{ W ow X ae Y em Yor e em)eey oo er e —
Instruction AD[23:0]: 0x00 CMD 0x00 Parameter
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CsX —l [_
MSPI,A1D1 .y o « -
oor s LI L. L L
= H e T e s = 0eee0ee0e

Instruction AD[23:0]: 0x00 CMD 0x00 Parameter

CSX _.l — _ — _— _ _ r
AU LU UL
wseiaipz = AU AN

SDR svo—( 02 X 000 X comp X 0x00 @Q@@@@@@
SDAL o7)os oo or o= Xes Ko —

Instruction AD[23:0]: 0x00 CMD 0x00 Parameterl Parameter2

CsX _.l r

MSPLALD2 s | FIAFUSLFLASLE L F1 F1 il
DDR
SDAO ——< 0xE2 X 0x00 X CMD X 0x00 @Qa@@@a@
SDAL o @@@@@@@

Instruction AD[23:0]: 0x00 CMD 0x00 Parameterl Parameter2

'\S/IsglvAZDz SDAO —( e Gﬂﬂﬂ@@@@ﬂ“ﬂﬂ@@@@@@@@
soAL 0000600000008 0000000.0

Instruction AD[23:0]: 0X00 CMD 0x00 Parameterl Parameter2

CsX —l r

MSPIA2D2 ser || FIFTFIFIFLFIFIII LS Lf L] LfLFLflflflfl
DDR
Y — PR EREEEEEE
- 30005 CCE0000CCCC0C00,

Instruction AD[23:0]: 0x00 CMD 0x00 Parameterl Parameter2
MSPI,A1D4
MSPI,A1D4 SPI,
DDR
SDR
csx T ’_ CsX _1 r

somo 14 e D EEEREEEE = o —{ N omamon Yo oo mH e e e ) —
e N o)y — sot 0000000
00000000 NN )
o3 00000000 Yoo oo e oo o))

P1 P2 P3 P4

Instruction AD[23:0]: 0x00 CMD 0x00  P1 P2 P3 Pa Instruction
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MSPI,A4D4

MSPI,A4D4
SDR DDR
csx || r osx T

—

w L AL AL AL LA s  TU UL L L L L
oo HTTTw T E0EEEEEEEEEE8E T > P = XEeOaEE@EeEee

soa XE X NEEEEEEEE— =~ XEECE NN ENEE)
sonz XXX XXX E) NN E)— > DX XENE )N Ko eN N E)
503 D000000000,00,00mmid D,0,0,00,0,0000,00800;
Instruction AD[23:0]: 0x00 CMD 0x00  P1 P2 P3 P4 Instruction AD[23:0]: 0x00 CMD 0x00 ~ P1 P2 P3 P4
MSPI,A1D8 MSPI,A1D8
SDR DDR
csx T — . _— r csxT — S . r
R A S 0 O A 7 DN
SDAO 4< o2 X 000 CMD 0x00 @@@@@@@@ SDAO 4< o2 000 CMD 0x00 @@@@@@@@
sonL 0006006000 eEEEE e
sor2 EEEEEENEE) T - (XX
sora EEeEEEEE— - AREEEEEEEE
soes EEEEE®EE— =~ 00000006
sors EEEEEEEE— FHEEEEEEE
sons Eeeeeeae g 66668066
SoA7 e EENEE) = EEEEE@EE)
Instruction AD[23:0]: 0x00 CMD 0x00 P1 P2 P3 P4 P8 Instruction AD[23:0];,0x00 CMD 0x00 P1 P2 P3 P4 P8
MSPI,A8D8 MSPI,A8D8
SDR DDR
csx T r csx T r

s L T U U UL, seo AL LALALAL L L L Ll
oo = em @OEEEEEE@@EEE T e e e XD EEEEEEENE)

soas OEEEEEEEEEE@EE = £~ 0000000000000 0
®
s03 0000000000000t 0.0.000000.060000 0
sos 00000000000 000 0080000000000 O
S0 000000000000 00 =k 0.0.006000.0,00.000 0
so7 0.0,0,0,00,09,00,0000mEt 0.6,0,0,00,0009000
Instruction AoZ30l PLPZ P P i o e e 72 e
The following table are the color’format supported in MSPI mode.
SDR DDR
Color Format IFPF[2:0] A1D2 A1D4 A1D8 A1D2 A1D4 A1DS8
A1D1 A1D1
A2D2 A4D4 A8D8 A2D2 A4D4 A8DS
8-bit/pixel, gray)256 3'b001 0 o] 0 X o] 0 X X
RGB 3-3-2,,256 colors 3'b010 0 o] 0 X o] 0 X X
RGB"1-1-1, 8 colors 3'b011 O (0] X X (0] X X X
RGB 4:4-474096 colors 3'b100 0 o 0 o o o 0 X
RGB 5-6-5, 65K colors 3'b101 0 o 0 o o o 0 X
RGB 6-6-6, 262K colors 3b110 0 o 0 o o o 0 o
RGB 8-8-8, 16.7M colors 3b111 0 0 0 0 0 0 0 0
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Parameterl Parameter2 Parameter3

Parameter {oesXesheeXehezfeeoRerXoenes oo heao ook oshon e o2 he )

| Pixell N Pixel2 N Pixel3 >
SO GO 0008 08080008080800000006
Pixell Pixel2 Pixel3 R
RGB 3-3-2 (c2){ar Y eo) (c2)(sr)(eo) (e2)e)e)
. Pixell = Pixel2 . Pixel3 Pixel4 _  Pixels Pixel6
RGB 1-1-1 (o) Ko NI E o o A @@ o @)
| Pixell Pixel2 >
RGB 4-4-4 (@ heA) Eehex)
Pixell ke
RGB 5-6-5 (oo )ea o)z} (oK) 000
| Pixell >
RGB 6-6-6 (o Ko AN NN ) 00
Pixell;

|

RGB 8-8-8 EX NN SR )

8.4.3 Read Mode
The read mode of the interface means that the micfo*€ontroller reads register value from the ST7801N. The host
first has to send a instruction (0x03) for read mode, then the following byte is transmitted in the opposite direction.
The SDO pin is designed as a tri-State pin\ It only as a output pin after the last bit of AD[23:0] has been received,
and it would return a input pin after read-mode. If the host uses the same pin for writing command and receiving
parameter, the SDO pin can be,connected to SDA pin. In the end of reading progress, CSX is required to set high

level for next new command:

o s 5w n_u W ow %
Host
wou e SN T LFLFLF AL LALA L UL PP S L L L L L LA LA

[e5% |_
I

(SCL)
5 e 0,0 0000 RN ST G 00000
Instruction=0x03 AD[23:0]: Driver IC command address Parameter

DDIC output to host
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8.5 MIPI-DSI Interface
The Display Serial Interface standard defines protocols between a host processor and peripheral devices that
adhere to MIPI Alliance standards for mobile device interfaces. The DSI standard builds on existing standards by

adopting pixel formats and command set defined in MIPI Alliance standards.

DSl-compliant peripherals support either of two basic modes of operation: Command Mode and Video Mode.
Which mode is used depends on the architecture and capabilities of the peripheral. The mode definitions reflect
the primary intended use of DSI for display interconnect, but are not intended to restrict DSI from operating, in

other applications.

Typically, a peripheral is capable of Command Mode operation or Video Mode operation. Seme ,;Video Mode
display modules also include a simplified form of Command Mode operation in which the display module may
refresh its screen from a reduced-size, or partial, frame buffer, and the interface (DS) to the’host processor may

be shut down to reduce power consumption.

Command Mode refers to operation in which transactions primarily, take‘the form of sending commands to a
peripheral, such as a display module, that incorporates a display contreller. The display controller may include
local registers and a frame buffer. Systems using Command Mg@de write'to, and read from, the registers. The host
processor indirectly controls activity at the peripheral by sefiding commands, parameters to the display controller.
The host processor can also read display module status,information. Command Mode operation requires a

bidirectional interface.

Video Mode refers to operation in which“transfers from the host processor to the peripheral take the form of a
real-time pixel stream. In normal operation, the display module relies on the host processor to provide image data
at sufficient bandwidth to avoid flicker‘or other visible artifacts in the displayed image. Video information should
only be transmitted using High-Speed Mode. Some Video Mode architectures may include a simple timing
controller and partial frame buffer, used to maintain a partial-screen or lower-resolution image in standby or Low-
Power Mode. This permitsithe interface to be shut down to reduce power consumption. To reduce complexity and

cost, systems that only»operate in Video Mode may use a unidirectional data path.
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8.5.1 Display Module Pin Configuration for DSI

D S | _C LK Resistance:
A vy CdaE HSRX
Module Capacitance: L Ressance HSILP +
Connector TBDpF typ *
Resistance: Inductiance: Capaciance
TBDohm typ TBDnH typ ““‘S"Weg -

Module Capacitance: hd
Connector TBDpF typ

Resistance:

TBDohmtyp TBDnH typ HS-RX

LW .
Module capamancel Resistance HS/ILP +
Connector TBDpF typ *
Resistance: Inductiance: Capacitance|
TBDohm typ TBDnH typ Re“‘““ﬂ% j; -
[EAVW"""—e .
Module Capacitance: L
Connector TBDpF typ
~_ LP-RX
L
[~
L
— 1 LP-TX
~
~_LP-CD
L
[~
L

8.5.2 Display Serial Interface (DSI)

8.5.21 General description
The communication can be separated two differentilevels between the MCU and the display module:
- Interface level : Low level communication

- Packet level : High level communication

8.5.2.2 Interface level communication
8.5.2.2.1 General
The display modulelusesidata and clock lane differential pairs for DSI. Both clock lane and data laneO can be
driven Low-Power (LP)"or High-Speed (HS) mode. Data lanel, data lane2 and data lane3 can be driven High-
Speedimode only.

The Interface Color Lane Types and Support Mode

Lane support mode
Unidirectional lane
_N i » _N
High-Speed Clock only pr | D-PHY =25~ ™ >  D-PHY 5
Clock Lane Lane Module * — —17 < Lane Module
Simplified Escape Mode (ULPS Only)
Version 0.3 Page 52 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



Bi-directional lane
A
Forward high-speed onl D-PHY D-PHY
9n-sp Y Lane Module > Lane Module

Bi-directional Escape Mode

A A

Data LaneO

Bi-direction LPDT

Low-Power mode means that each line of the differential pair is used in single end mode and a differential receiver
is disable (A termination resistor of the receiver is disable) and it can be driven into a Low-Power mode.
High-Speed mode means that differential pairs (The termination resistor of the receiver is enable) are net used
in the single end mode.

There are used different modes and protocols in each mode when there are wanted to transfer.information,from
the MCU to the display module and vice versa.

The State Codes of the High-Speed (HS) and Low-Power (LP) lane pair are defined below.
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Lane Pair Line Voltage Levels High-Speed(HS) Low-Power(LP)

State Code Dn+ Line Dn- Line Burst Mode Control Mode Escape Mode
HS-0 HS Low HS High Differential-0 N/A, Note 1 N/A, Note 1
HS-1 HS High HS Low Differential-1 N/A, Note 1 N/A, Note 1
LP-00 LP Low LP Low N/A Bridge Space
LP-01 LP Low LP High N/A HS-Request Mark-0
LP-10 LP High LP Low N/A LP-Request Mark-1
LP-11 LP High LP High N/A Stop N/A, Note 2

Notes:

1. During High-Speed transmission the Low-Power observe LP-00 on the Lines.

2. If LP-11 occurs during Escape mode the Lane returns to Stop state.

8.5.2.2.2 DSI-CLOCK Lanes
DSI-CLK+/- lanes can be driven into three different power modes: Low-PewerMede (LPM LP-11), Ultra-Low
Power Mode (ULPM) or High-Speed Clock Mode (HSCM).
Clock lanes are in a single end mode (LP = Low-Power) when there.is entering or leaving Low-Power Mode
(LPM) or Ultra-Low Power Mode (ULPM).
Clock lanes are in the single end mode (LP = Low-Rower) when there is entering in or leaving out High-Speed
Clock Mode (HSCM).
These entering and leaving protocols are using clock lanes in the single end mode to generate an entering or
leaving sequences.

The principal flow chart of the different.€lock lanes power modes is illustrated below.

SW Reset
HW Reset
Power On Sequence

s
i

|HSCM (HS Clocking)
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8.5.2.221 Low-Power Mode (LPM)
DSI-CLK+/- lanes can be driven to the Low-Power Mode (LPM), when DSI-CLK lanes are entering LP-11 State
Code , in three different ways:
After SW Reset, HW Reset or Power On Sequence=>LP-11
After DSI-CLK+/- lanes are leaving Ultra Low Power Mode (ULPM, LP-00 State Code) =>LP10=>LP-11(LPM).

This sequence is illustrated below.

ULPM_ ) letem

| [ Lo |

| e R

| Il ] | Ol Kt oo
DSI-CLK+ | N ¥ : DSI-CLK+
psketie ¢ i | | DSI-CLK-

| 1" = 1t ] !

P00 | | LP10 | LP11

D >

! ([ Lo |

! Time N
: |

After DSI-CLK+/- lanes are leaving High-Speed Clock Mode (HSCM, HS-0 or HS-1'State Code) =>HS-0 =>LP-
11 (LPM). This sequence form HSCM to LPM is illustrated below.

Termination Resistor

is disable
|
|
L HSCM | | e LPM gy
l l i |
I I [y n |
| | | l
i | -CLK4+ eccccce=
DSI-CLK+ } l.’b} i DSI-CLK+
DSl-CLK- ‘ “‘_ ______ +’i } } DSl-CLK-
| | B |
} HS-0/1 } HS:0 # } LP-11 }
| i |
|
1
|

All three mode changes are illustrated a flow Chart below.

SW Reset
HW Reset
Power On Sequence

¥ Mode
HS-1 @ Change

| HSCM (HS Clocking)
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852222 Ultra-Low Power Mode (ULPM)
DSI-CLK+/- lanes can be driven to the Ultra-Low Power Mode (ULPM), when DSI-CLK lanes are entering LP-00
State Code. The only entering possibility if from the Low-Power Mode (LPM, LP-11 State Code) => LP-10 => LP-
00 (ULPM). This sequence from LPM to UPLM is illustrated below:

DSI-CLK+ DSI-CLK+ eececcececee

DSI-CLK- DSI-CLK-

The mode change is also illustrated below: @

SW Reset
HW Reset
Power On Sequence

Version 0.3 Page 56 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



852223 High-Speed Clock Mode (HSCM)
DSI-CLK+/- lanes can be driven to the High-Speed Clock Mode (HSCM), when DSI-CLK lanes are starting to
work between HS-0 and HS-1 State Codes. The only entering possibility is from the Low-Power Mode (LPM, LP-
11 State Code) =>LP-01 =>LP-00 =>HS-0 =>HS-0/1 (HSCM). This sequence from LPM to HSCM is illustrated

below.

Termination Resistor
is enable
|

DSI-CLK+ =eeeeece=

DSI-CLK- = (b
The mode change is also illustrated below: @

SW Reset
HW Reset
Power On Sequence

DSI-CLK+
DSI-CLK-

OHSCM (HS Clocking)

>
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The High-Speed clock (DSI-CLK+/-) is started before High-Speed data is sent via DSI-Dn+/- lanes. The High-

Speed clock continues clocking after the High-Speed data sending has been stopped.

High-Speed Clock Burst

Termination Resistor Termination Resistor
is enable is disable
| |

LPM

v

DSI-CLK+
DSI-CLK-

DSI-CLK+ =eeeeen=

LP-11

v

Data Lanes in High-

Speed Mode

DSI-Dn-

DSI-CLK+ =eeeeeen

DSI-CLK+
DSI-CLK- DSI-CLK-
P A R e e e N DSI-DN+  ==eeeae-
DSI-Dn- = . ' | pst-on-
Rx Synchronized |
. Hs-0/1 |
I le >
Tx Synchronized N !
TN I
High-Speed Mode, Enable Rx Line Termination \ N
s Y
DSI-CLK+ DSI-CLK# ==-c-e--
DSI-CLK- DSI-CLK-
|
J DNt eeeeeeee
DSI-Dn+ ] ]/ f DSI-Dn+
DSI-Dn-
4y 1l {1 DSI-Dn-
The | D
HS-0 or HS-1 . LP-11
oor Low Power Mode, !
High Speed Mode, Enable Rx Line Termination .| I Disable Rx Line Termination
» € »
[ |
|
Note:
If the last load bits is HS-0, the transmitter changes form HS-0 to HS-1.
If the last load bits is HS-1, the transmitter changes form HS-1 to HS-0.
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8.5.2.2.3 DSI-DATA Lanes
8.5.22.31 General
DSI-D0+/- data lanes can be driven in different modes which are:
» Escape Mode (Only DSI-D0+/- data lane is used)
* High-Speed Data Transmission (DSI-D0+/-, DSI-D1+/-, DSI-D2+/- and DSI-D3+/- data lanes are used)
* Bus Turnaround Request (Only DSI-DO+/- data lane is used)

These modes and their entering codes are defined on the following table.

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode LP-11=>L P-10=>LP-00=>LP-01=>LP-00 LP-00=>LP-10s>LP11(Mark1)
High-Speed Data Transmission LP-11=>LP-01=>LP-00=>HS-0 (HS-0 or HS-1) =>LP-11
Bus Turnaround Request LP-11=>LP-10=>LP-00=>LP-10=>LP-00 High-Z

852232 ESCAPE MODE

Data lane0 (DSI-D0+/-) can be used in different Escape Modes whepsdata lanes.are in Low-Power (LP) mode.

These Escape Modes are used to:

* Send “Low-Power Data Transmission” (LPDT) e.g. from the MCU to'the display module
* Drive data lanes to “Ultra-Low Power State” (ULPS)

* Indicate “Remote Application Reset” (RAR), which is reset'the display module

* Indicate “Acknowledge” (ACK), which is usedfor a nonerror event from the display module to the MCU

The basic sequence of the Escape Mode,is as follow

« Start: LP-11

* Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

» Escape Command (EC), whichjis coded, when one of the data lanes is changing from low-to-high-to-low then
this changed data lane lis presenting a value of the current data bit (DSI-DO+ = 1, DSI-DO0- = 0) e.g. when DSI-
DO- is changing from,low-to-high-to-low, the receiver is latching a data bit, which value is logical 0. The receiver
is using this low=te-high-to-low transition for its internal clock.

* Alpad if it is needed

» ExitEscape (Mark-1) LP-00 =>LP-10 =>LP-11

* End: LP-11

This basic construction is illustrated below:
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Escape Mode Entry (EME)

Escape Load

N |
LP-01

LP-00

_Command, If needed |_ Mark-1
»< ><

>
|

DSI-DO+

DSI-DO-

The number of the different Escape Commands (EC) is eight. These eight different escape commands (EC)ean

be divided two different groups: Mode or Trigger. The MCU is informing to the display module that it is(controlling

data lanes (DSI-D0+/-) with the mode e.g. The MCU can inform to the display module that it can‘put data lanes

in the Low-Power mode. The MCU is waiting from the display module event information, whichthas been set by

the MCU, with the trigger e.g.

Escape commands are defined on the following table.

Command Type Entry Command Pattern
Escape Command Rx Tx
Mode/Trigger (First Bit=»Last Bit Transmitted)
Low-Power Data Transmission Mode 1110 0001 vin - o
Ultra-Low Power Mode Mode 00011110 pin o o
Underfined-1, Note 1 Mode 1001 1111 uin - -
Underfined-2, Note 1 Mode 1101 1110 pin - -
Remote Application Reset Trigger 0110 0010 pin - -
Underfined-3, Note 1 Trigger 0101 1101 i - -
Acknowledge Trigger 0010 0001 i, - o
Unknow-5, Note 1 Trigger 1010 0000 pin - -
Notes:
1. This Escape command suppert has not been implemented on the display module.
2.n=1.
3. “o”=Supported.
4. “-*=Not Supported
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Low-Power Data Transmission (LPDT)
The MCU can send data to the display module in Low-Power Data Transmission (LPDT) mode when data lanes
are entering in Escape Mode and Low-Power Data Transmission (LPDT) command has been sent to the display

module. The display module is also using the same sequence when it is sending data to the MCU.

The Low-Power Data Transmission (LPDT) is using a following sequence:
« Start: LP-11
» Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
» Low-Power Data Transmission (LPDT) command in Escape Mode: 1110 0001 (First to Last bit)
* Load (Data):
One or more bytes (8 bits)
Data lanes are in pause mode when data lanes are stopped (Both lanes are low ) between bytes
* Mark-1: LP-00 =>LP-10 =>LP-11
* End: LP-11

The sequence of LPDT is illustrated for reference purposes below:

Escape Mode Entry (EME)

| — 7 4
DSI-DO+ | 1 H | DSIDO+ --=-eooe
| | [
DSI-DO- | 1 m DSI-DO-
| | L
L LP-11 |
[
| ‘
|
|
Note: Load (Data) is presenting that the first bit is logical ‘1’ in this example
The sequence)af PAUSE during LPDT is illustrated below:
‘_ Load (Data) J
| |
L Load Byte n N Pause L Load Byte n+1 J
< » > |
i | | i
‘ e U S e U ‘
DSI-DO+ i T A i DSI-DO+ ===oeee
DSI-DO- { | { Y i i:.' Y / Y | bsioo.
1 11 ; 11 T 11 i
i 1 1 ‘ L1 1 )l
3 Time J
| |
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Ultra-Low Power State (ULPS)

The MCU can force data lanes in Ultra-Low Power State (ULPS) mode when data lanes are entering in Escape

Mode.

The Ultra-Low Power State (ULPS) is using a following sequence:

« Start: LP-11

» Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
+ Ultra-Low Power State (ULPS) command in Escape Mode: 0001 1110 (First to Last bit)

+ Ultra-Low Power State (ULPS) when the MCU is keeping data lanes low

* Mark-1: LP-00 =>LP-10 =>LP-11
* End: LP-11

This sequence of ULPS is illustrated for reference purposes below:

Escape Mode Entry (EME)

- | -
‘ LP-00 1 LP-10 L !
L Co Co Co ‘ _J ( O w J
\\\\\ Escape Mode - N o
~_ \\Entry (EME)/ e Ultra-Low -~ ///
| k ! Ultra-Low Power State (ULPS) | Power State | Mark-1 | |
l l l l l l l
| | | | | | |
e | PR L S L B L) \ \ ! 1
] .’ ] .’
DSI-DO+ | 1 1 R R | | | || DSHDO+ eecesee-
| | | . [ - | | | |
DSI-DO- | ! RIS | } } . | DsI-Do-
| | [ [N [ [N S W1 | ] |
I I I I I [ | I
| | ! | f 1 |
} LP-11 } } 0 0 0 1 1 1 1 0 '} 1 '} } LP-11 }
| | I | | | |
I Time N
| |
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Remote Application Reset (RAR)
The MCU can inform to the display module that it should be reset in Remote Application Reset (RAR) trigger

when data lanes are entering in Escape Mode.

The Remote Application Reset (RAR) is using a following sequence:

« Start: LP-11

» Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

» Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (First to Last bit)
* Mark-1: LP-00 =>LP-10 =>LP-11

* End: LP-11

This sequence of RAR is illustrated for reference purposes below:

Escape Mode Entry (EME)

! LP-00

LP-01

- | | | | | | } |
. . Lo . - 2 \ $ .
-7 X
Escape Mode -7 AN
“~._ Enwy(EME) -~ \\
| k L Remote Application Reset (RAR) J | |
| | | | l |
— | | - l
owons || L
DSI-DO-
| | | | 1 . | DsI-Do-
| | ] |
| | | |
| | 1 |
;'—Ji,} 14_,'-P'11 |
I I I I
| |
| |
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Acknowledge (ACK)

The display module can inform to the MCU when an error has not recognized on it by Acknowledge (ACK).

The Acknowledge (ACK) is using a following sequence:

« Start: LP-11

« Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

» Acknowledge (ACK) command in Escape Mode: 0010 0001 (First to Last bit)
* Mark-1: LP-00 =>LP-10 =>LP-11

* End: LP-11

This sequence of ACK is illustrated for reference purposes below:

Escape Mode Entry (EME)

| ) LP-10 N LP-00
g . .
TSal Escape Mode

To.__ Entry (EME) -~ .
3 Acknoyd@e( ! Mark-1

|
|
|
|
r
|
|
|
|
|
|
|
1
|
|

DSI-DO+

DSI-DO-
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852233
Entering High-Speed Data Transmission (Tsor of HSDT)

High-Speed Data Transmission (HSDT)

The display module is entering High-Speed Data Transmission (HSDT) when Clock lanes DSI-CLK+/- have
already been entered in the High-Speed Clock Mode (HSCM) by the MCU. See more information on chapter
“High-Speed Clock Mode (HSCM)”.

Data lanes of the display module are entering (Tsort) in the High-Speed Data Transmission (HSDT) as follows
« Start: LP-11

* HS-Request: LP-01

+ HS-Settle: LP-00 => HS-0 (Rx: Lane Termination Enable)

* Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101)

» End: High-Speed Data Transmission (HSDT) — Ready to receive High-Speed Data Load

This same entering High-Speed Data Transmission (Tsor of HSDT) sequence isillustrated below

HSDT

Preparation from Low Power Mode to High Speed Mode (Tsor = Start of the Transmission) o

ot
| | | |
| | | |
DSI-CLK+ ““ ......\ ’,""“ "T-T“\ 1 DSI-CLK+ ==eceee=
. A . A .
DSI-CLK- i 1S s Ve d i i ‘....4: DSI-CLK-
| [ |
| | | |
| [ |
! | | [ |
! | | [ |
! | | [ I
! | | [ |
! | | [ |
| | [ |
| | | |
S ! D e - PR DSI-DN+ =eee=eee=
DSI-Dn- | | | ! LAY
| [} | i/, ecew —f DSI-Dn-
| ’ | : | | |
} | L L : Rx Synchronized L |
! - I - Il - |1, HS-0 "I 1 HS-0/1
) | > ) >
‘ T L (| B Tx Synchronized J | |
| | Bl " [ |
|_Low Power Mode, Disable Rx Line Zierminafion™d; L ‘ High Speed Mode, Enable Rx Line Termination B |
| g it
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Leaving High-Speed Data Transmission (Teor of HSDT)

The display module is leaving the High-Speed Data Transmission (Teor of HSDT) when Clock lanes DSI-CLK+/-

are in the High-Speed Clock Mode (HSCM) by the MCU and this HSCM is kept until data lanes are in LP-11 mode.

See more information on chapter “High-Speed Clock Mode (HSCM)”".

Data lanes of the display module are leaving from the High-Speed Data Transmission (Teor of HSDT) as follows

« Start: High-Speed Data Transmission (HSDT)

« Stops High-Speed Data Transmission

MCU changes to HS-1, if the last load bit is HS-0
MCU changes to HS-0, if the last load bit is HS-1
* End: LP-11 (Rx: Lane Termination Disable)

This same leaving High-Speed Data Transmission (Teor of HSDT) sequence is illustfated below

. HSDT Teor ) e LPM )
| | X i
| | || |

[ R seeen R R =ifa R ---o% R DSI-CLK+ ==eeeeen
DSI-CLK+ | ,'I \‘\\ N Y ) Y ¥ ‘\\ ,’I Yy ,' I ) ‘\\ ¥ ‘\\ |

DSI-CLK- | /N s [Neeeld eead eeeed .S eeed A - - Yeeeev - | DSlCLK-

| | X |
| | [ |
| | | | |
| | N |
| | h |
| | . |
| | K4 |
| | R 1 |
| | 1 v |

DSI-Dn+ s - ] """" /’ """""""""" T( ! I

1}
DSI-Dn- | S S — [ AR, WEA—— iy ! | Dsl-Dn-
The last load bit | o |
| HSOL i HS-0 or #5-1 P LP-11 R
h 0 o Low Power Mode, it
I High Speed Mode, Enable Rx Line Termination .| | Disable Rx Line Termination !
| bl |
|
|
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Burst of the High-Speed Data Transmission (HSDT)

The burst of the High-Speed Data Transmission (HSDT) can consist of one data packet or several data
packets. These data packets can be Long (LPa) or Short (SPa) packets.

These different burst of the High-Speed Data Transmission (HSDT) cases are illustrated for reference purposes
below.

Single Packet in High-Speed Data Transmission with EoT packet disabled

DSI-Dn+/-  LP-11 soT >< LPa >< EOT LP-11
DSI-Dn+/-  LP-11 soT >< SPa >< EOT ><

Multiple Packets in High-Speed Data Transmission with EoT packet disabled

DSI-Dn+/- LP-11 ﬁ LPa >< SPa >< EOT LP-11
DSI-Dn+/- LP-11 SOT >< SPa >< SPa >< SPa >< SPa >< EOT LP-11

Single Packet in High-Speed Data Transmission with EoT packetienable

EoT

Packet
DSI-Dn+/- LP-11 ﬁ LPa >< SPa >< EOT LP-11

EoT
Racket

DSI-Dn+/- LP-11

Multiple Packets in High-Speed Data Transmission with EoT packet enable

EoT

Packet

DSI-Dn+/- >< soT >< LPa >< SPa >< SPa >< EOT ><
EoT
Packet

DSI-Dn+/- >< sot >< SPa >< SPa >< SPa >< SPa >< SPa >< EOT ><

Abbreviation Explanation
EoT End of the Transmission
LPa Long Packet
LP-11 Low-Power Mode, Data lanes are’1’s (Stop Mode)
SPa Short Packet
SoT Start of the Transmission
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852234 Bus Turnaround (BTA)
The MCU or display module, which is controlling DSI-DO+/- Data Lanes, can start a bus turnaround procedure

when it wants information from a receiver, which can be the MCU or display module.

The MCU or display module is using the same sequence when this bus turnaround procedure is used.

This sequence is described for reference purposes, when the MCU wants to do the bus turnaround procedure
to the display module, as follow.

« Start (MCU): LP-11

* Turnaround Request (MCU): LP-11 => LP-10 => LP-00 => LP-10 => LP-00

» The MCU wait until the display module is starting to control DSI-D0+/- data lanes and the MCU stop to‘control
DSI-D0+/- data lanes (=High-Z)

» The display module changes to the stop mode: LP-00 => LP-10 => LP-11

The same bus turnaround .procedure (From the MCU to the display module) is illustfated below.

: The MCU waits until the : Display'Module;Cohntrols :
display module starts to
MCU Controls Data Lanes ! control data lanes L Data,Lanes N
'; (its output drivers) when the ‘" ”‘
MCU can put output drivers
Turnaround Request (TAR) M e highz mode. i LP-Request |
| | |
[ [ [ | | | [ |
ebeccaaaaa L] [ S * ! ! J D Lbcccccaaa laal !
[l (] o | | r o | 1
N [ v | f [ 1 fi ! DSI-D0+ eecceccece=
I | Il N ! ! Il 11 !
[y I | ' | } } I 11 }
1\l (Pl (Y 1] i -DO-
N W Y | | Wl I } DSI-DO
; . |
[ [ | [ | !
[ N [ | [ |

MCU and the display module terms are switched onrabove figure, if the Bus Turnaround (BTA) is from the display

module to the MCU..

8.5.2.3  Packer Level Communieation
8.5.2.3.1 Short Packet (SPa) and Long Packet (LPa) Structure
Short Packet (SPa) and/Long Packet (LPa) are always used when data transmission is done in Low-Power
Data Transmissiony(LPDT)sor High-Speed Data Transmission (HSDT) modes.
The lengths of/the packets are
« ShortiPacket,(SPa): 4 bytes
* Long.Packet (LPa): From 6 to 65,541 bytes
The type (SPa or LPa) of the packet can be recognized from their package headers (PH).
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Short Packet (SPa) Structure

LP-11:Low Power-Stop State

Packet Header (PH) SoT:Start of transmission
Al Dl:Data Identification (8 bit)
4 \Data 0 and Data 1:Packet Data (8+8 bit)
Packet D
ac St\ ata ECC:Error Correction Code (8 bit)

o EoT:End of Transmission
LP-11 | SoT DI Datal | ECC | EoT | LP-11

Time #i

Long Packet (LPa) Structure

Packet Header (PH)
A

( P LP-11:Low Power-Stop State
Soil:Stareftransmission
LP-11 SoT DI Word Count (WC) ECC Dl:Data Identification (8 bit)

Data 0'and Data 1:Packet Data (8+8 bit)
ECC:Error Correction Code (8 bit)

P iininisininisinieinieiieininiinininbniniiniioy 4. N EOT:End of Transmission

/

\ Datal Data WC-2 | DataWC-1 | Checksum(CS)

\

)

Vs

{ EoT | LP-11

\

~ -

Note:

Short Packet (SPa) Structure and Long, Packet (LPa) Structure are presenting a single packet sending (= Includes LP-11,
SoT and EoT for each packet sending).

The other possibijlity is‘that there is not needed SoT, EoT and LP-11 between packets if packets have sent in multiple
packet format e.g.

* LP-21 =>SoT ==SPa =>LPa =>SPa =>SPa =>EoT =>LP-11

* LP-11'=>SoT =>SPa =>SPa =>SPa =>EoT =>LP-11

* LP-11 =>SoT =>LPa =>LPa =>LPa =>EoT =>LP-11
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8.5.23.11 Bit Order of the Byte on Packets
The bit order of the byte, what is used on packets, is that the Least Significant Bit (LSB) of the byte is sent in the
first and the Most Significant Bit (MSB) of the byte is sent in the last.

This same order is illustrated for reference purposes below.

DI WC (LS Byte) WC (MS Byte) ECC

29 hex 01 hex 00 hex 06 hex
1]0(0|j1|0(1]|0|0f1|O[OfOJO|O|O|O|OfO|O|(OfO|OfO|O|Of1]2|0f(0O|O]|O]fO
B(B|B(B|B|B(B|B|B|B|B|B(B|B|B(B|B|B|B|B|B|B|B(B|B|B{B|B|B|B|B|B
0|1(2]|3|4|5]|6|7|0|1|2]|3|4(5]|6|7|0f1|{2|3|4|5(6|7|0(1|2]|3|4]|5|6]|7
L M[L M[L M[L M
S S|S S[s S[s S
=1 B[B B[B B[B 1B |
Time >

852312 Byte Order of the Multiple Byte Information on Packets
Byte order of the multiple bytes information, what is used on packets, is that theiLeast;Significant (LS) Byte of
the information is sent in the first and the Most Significant (MS) Byte ofithe information is sent in the last e.g.
Word Count (WC) consists of 2 bytes (16 bits) when the LS byte is sent in‘the first and the MS byte is sent in
the last.

This same order is illustrated for reference purposes below.

WC (LS Byte) WC (MS Byte)

01 hex 00 hex
1{0|0|j0f0O(0O|0O|OfO[OJO|Of(O|O|OfO
B|B|B|B|(B|B|B(B|(B|B|B(B|B|B|B|B
0(1(2|3|4|5|6]7]0(1|2|3|4(5|6]|7
L M{L M
S S|s S
B BlB B
‘ Time —)p

8.523.1.3 Packet Header (PH)
The packet’header is always consisting of 4 bytes. The content of these 4 bytes are different if it is used to
Short
Packet(SPa) or Long Packet (LPa).
Short Packet (SPa):
* 1st byte: Data Identification (DI) => Identification that this is Short Packet (SPa)
* 2nd and 3rd bytes: Packet Data (PD), Data 0 and Data 1
* 4th byte: Error Correction Code (ECC)
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Packet Header (PH) on the Short Packet (SPa)

Packet Header (PH)
Al

DI Data 0 Data 1 ECC
15 hex 3A hex 07 hex 18 hex

1{oj1f1|1{0 1]1|0|0(0|0
B|(B(B|B|B|B B(B|B|B|B
213]4|5 213(4]5

o W

W wnI~N W o
o @

(VN I« ENN v ] Ne]
N @
vs]
o
o @
o @

W wrlo ml o
W w;mZ~N W o
W wro -
W wro mwl o

[@ o Jo @[~

\ AEEREIRS

Time

Long Packet (LPa):

« 1st byte: Data Identification (DI) => Identification that this is Long Packet (LPa)
+ 2nd and 3rd bytes: Word Count (WC)

* 4th byte: Error Correction Code (ECC)

Packet Header (PH) on the Long Packet (LPa)

Packet Header (PH)

DI WC (LS Byte) WC (MS Byte) ECC
4 29 hex 01 hex 00 hex 06 hex )
1|ofof1]|of1|0|0|1|0|0|0|O|O|O|O|O|O|O|O|O|OfO|O|O|O|O|1|21|0|OfO
B|B|B|B|B(B(B(B|B|B|B|B[B[(B|B|B|B|B|B|B|(B[(B(B[B|B|B|B|B|B|B|B|B
0|1[2[3|4]|5]|6|7]|0|1|2|3|4|5|6]|7|0]|1]|2[3|4|5]|6]|7]|0]|1|2|3|4|5|6]|7
C M| L ML M[T M
S S|s S|s S|s S
B | BB B|B BB B
Time >
Data Identifications(DI)
Data Identification (DI) is a part of Packet Header (PH) and it consists of 2 parts:
* Virtual Channel (VC), 2 bits, DI[7...6]
+ Data Type (DT), 6 bits, DI[5...0]
The Data Identification (DI) structure is illustrated on a table below.
Data Identification (DI)
Virtual Channel (VC) Data Type (DT)
Bit 7 Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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Data Identification (DI) on the Packet Header(PH)

DI WC (LS Byte) WC (MS Byte) ECC
29 hex 01 hex 00 hex 06 hex

ofojojofo|o ofojojofo|o
B|B|B|B|B B|B|B
2(3[4[5 3(4(5

o W
o n I~ I o
-
~
N
o W

[N RE<ENNv] N
N @
[s¢]
[s¢]
oW
o W

oo |-
™ w»wro @+~
W wmro mw| o

\ AEREREIE

Virtual Channel (VC)

Virtual Channel (VC) is a part of Data Identification (DI[7...6]) structure and it is used to addressywhere a packet
is wanted to send from the MCU.

Bits of the Virtual Channel (VC) are illustrated for reference purposes below.

Packet Header (PH)

A
. N
DI WC (LS Byte) WC (MS Byte) ECC
29 hex 01 hex 00 hex 06 hex
1({ojof1|jo|1|o|0f1)|0fO]JO|O|O|O|O|OfO|OfO|OfO]JO|O|O|2|1|OfO|OfO]O
B|B(B|B(B|B|B|B|B|B|B|B|B(B|B(B|B|B|B|B|B|B(B|B(B|B|(B|B|B|B|B|B
of1|2|3|4|5)6f{7)o|1|[2|3|4|5|6|7|0|1|2|3|4|5][6|7|[0|1[2[3|4|[5|6]7
L M[LT M[LT M[L M
S S|s S|s S|s S
1B B[B B[B B|B 1B
Time >

Virtual Channel (VC) can address 4 different channels for e.g. 4 different display modules. Devices are using
the same virtual channel what the MCU is|using to send packets to them e.g.

» The MCU is using the virtual chanpel 0 when it sends packets to this display module

* This display module is also using the wirtual channel 0 when it sends packets to the MCU

This configuration of VC is illustrated below.

Long and Short | DIf7:8]=VC{1-01=00b (This display Module) :
%{_I\\ W\Reserved I

Meu ) Channel |
4‘_‘/ Qelecmr | _—>Reserved I

| I

Reserved
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Data Type (DT)
Data Type (DT) is a part of Data Identification (DI[5...0]) structure and it is used to define a type of the used

data on a packet. Bits of the Data Type (DT) are illustrated for reference purposes below.

Packet Header (PH)
A
DI WC (LS Byte) WC (MS Byte) ECC
29 hex 01 hex 00 hex 06 hex
0l0|0|0|0]|0O ojofo|o0|0|0

B|B|B B|B|B
2|34 3]4(5

N O
™
&
@
o W
= m
»
X
EENEIR

=
3
®

= m
N m
o W

EREREIE
N m
@
]
o @
o ©

[@ v o o »
EREREIR
@ oo w[r
EREEEIE
[@ v omfo

\ACREREIER

This Data Type (DT) also defines what the used packet is: Short Packet (SPa) or Long RPacket(LPa). Data

Types (DT) are different from the MCU to the display module (or other devices) andVice versa.

Data Type (DT) from MCU to the Display Module (or Other Devices)

Data Type Hex Data Type Binary Description Packet Size
01lh 00 0001 Sync Event, V Sync Start. Short
21h 10 0001 Sync Event, H Sync Stait. Short
08h 00 1000 End of Transmission (EoT) packet. Short
02h 00 0010 Color Mode (CGM) Off Command. Short
12h 01 0010 Color Mode (CM)*©n Command. Short
22h 10 0010 Shut, Down Peripheral Command. Short
32h 11 0010 Turn On Peripheral Command. Short
13h 01 0011 Generic Short WRITE, 1 parameter. Short
23h 10 001V Generic Short WRITE, 2 parameters. Short
14h 01/0100 Generic READ, 1 parameter. Short
24h 10 0200 Generic READ, 2 parameters. Short
05h 00 0101 DCS WRITE, no parameter. Short
15h 010101 DCS WRITE, 1 parameter. Short
06h 00 0110 DCS READ, no parameter. Short
37h 11 0111 Set Maximum Return Packet Size. Short
0%h 00 1001 Null Packet, no data. Long
19h 011001 Blanking Packet, no data. Long
29h 10 1001 Generic Long Write. Long
39h 11 1001 DCS Long Write/write_LUT Command Packet. Long
3Eh 11 1110 Packed Pixel Stream,24-bit RGB,8-8-8 Format. Long

From the Display Module (or Other Devices) to the MCU
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Data Type B|B|B|B|B|B
Description Packet Abbreviation

Hex 5(4(3(2|1]|0
02h 0|0 |0 |0 |1 |0 | Acknowledge and Error Report Short AWER
11h 0|1 0|0 |0 |1 | Generic Short READ Response,1 byte returned Short GENRR1-S
12h 0|10 /|0 |1 |0 | Generic Short READ Response,2 bytes returned Short GENRR2-S
1Ah 0|21 |1 |0 |1 |0 | GenericLong READ Response Short GENRR-L
1Ch 0|21 |1 |0 |0 |DCsLongREAD Response Short DCSRR_L
21h 1]/0 |0 |0 |0 |1 | DCSsShortREAD Response, 1 byte returned Short DCSRR1_S
22h 1]/0 |0 |0 |1]|0 |DCSsShort READ Response, 2 bytes returned Short DCSRR2:S

The receiver will ignore other Data Type (DT) if they are not defined on tables: “Data Type (DT) from the MCU to the,Display Module

(or Other Devices)” or “ Data Type (DT) from the Display Module (or Other Devices) to the MCU”.
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Packet Data (PD) on the Short Packet (SPa)

Packet Data (PD) of the Short Packet (SPa) is defined after Data Type (DT) of the Data Identification (DI) has
indicated that Short Packet (SPa) is wanted to send.

The Word Count (WC) indicates the number of Bytes of Packet of Packet Data (PD) send after the Packet Header.
Packet Data (PD) of the Short Packet (SPa) consists of 2 data bytes: Data 0 and Data 1.

Packet Data (PD) sending order is that Data O is sent in the first and the Data 1 is sent in the last.

Bits of Data 1 are set to ‘0’ if the information length is 1 byte.

Packet Data (PD) of the Short Packet (SPa), when the length of the information is 1 or 2 bytes are illustrated,for
reference purposes below, when Virtual Channel (VC) is 0.

Packet Data (PD) information:

+ Data 0: 35hex (Display Command Set (DCS) with 1 Parameter => DI(Data Type (DT)) = 15hex)

» Data 1: 01hex (DCS’s parameter)

Packet Data (PD) for Short Packet (SPa), 2 Bytes Information

Packet Header (PH)

A
DI Data 0 Data 1 ECC
15 hex 35 hex 01 hex 1E hex
1|o|1|o|1|0f0|Of1|O|1|{O|1|21|O|O|O|OfO|O|1|O|OfOfO|1[{2|1|[2]|O|O|O
B(B|B|B(B|B|B(B|{B(B|B|B|B|B|B|B(B|B|B(B|B(B|B|B|B|B|B(B|B|(B|B|B
0[(1]12]3[4]|5]|6|7)§0[1]2]|3]|4[5[6]7]|0]|1[(2]|3]4|5|6[7§0]|1[2(3[4]|5]|6(|7
L MjL M]|L MfL M
S SIS S|S S|S S
1B | B|B B|B B|B 1B |
Time >
Packet Data (PD) information:
+ Data 0: 10hex (DCS without parameter <> DI(Data Type (DT)) = 05hex)
+ Data 1: 00hex (Null)
Packet Data (PD) for Short Packet (SPa), 1 Bytes Information
Packet Header (PH)
A
DI Data 0 Data 1 ECC
05 hex 10 hex 00 hex 2C hex
1{o|1|o|o|ofo|ojo|ofo|o|1[o]|o|o|o|ofo|ofo]o|o|ofofo]1]|2|o]|2|0]0
B|B(B|B|B(B|B|B|B|B(B|B|B(B|B|B|B(B|B|B|B(B|B|B|B(B|B|B(B|B|B|B
o|1]|2[3]4|5]6|7]o|1[2]|3|4]|5]|6[7]|0|1]|2|3]4]|5]6]|7]0|1]|2[3]4|5]6]|7
T M| T M| T M| T M
s s|s s|s s|s s
1B B|B B|B BiB 1B |
Time >
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Word Count (WC) on the Long Packet (LPa)

Word Count (WC) of the Long Packet (LPa) is defined after Data Type (DT) of the Data Identification (DI) has
indicated that Long Packet (LPa) is wanted to send.

Word Count (WC) indicates a number of the data bytes of the Packet Data (PD) what is wanted to send after
Packet Header (PH) versus Packet Data (PD) of the Short Packet (SPa) is placed in the Packet Header (PH).
Word Count (WC) of the Long Packet (LPa) consists of 2 bytes.

These 2 bytes of the Word Count (WC) sending order is that the Least Significant (LS) Byte is sent in the first and
the Most Significant (MS) Byte is sent in the last.

Word Count (WC) of the Long Packet (LPa) is illustrated for reference purposes below.

Word Count (WC) on the Long Packet (LPa)

Packet Header (PH)

Al
4 )
DI WC (LS Byte) WC (MS Byte) ECC
29 hex 01 hex 00 hex 06 hex

1{ofof1f{of1|{ofofj1]|O0|O|O|O|O|O|O|O|O|O|O|O|O|O|OfO|L|1|O|O|OfOfO
B|B|B|B|B|B|B|B|B(B(B|(B(B|(B(B|(B|(B|(B|(B|B|B|B|B|B|B|B|B|B|B|B|B|B
0]1]2]3]4]5]|6]|7§0]|1]|2]|3|4|5|6]|7|0|1|2[3[4[5[6[7)0[1[2[3[4[5]6]7

L MJL M[L MJL M

S S|s S|S S|s S

1B | BB BlB BiB 1B |

Time >

Packet Data (PD) on the Short Packet (SPa)
LP-11:Low Power-Stop State
Packet Headem(PH) SoT:Start of transmission
A Dl:Data Identification (8 bit)
( "\Data 0 and Data 1:Packet Data (8+8 bit)
Packet Data ECC:Error Correction Code (8 bit)
EoT:End of Transmission
LP-11 SOT DI DataO | Datal ECC EoT LP-11
Time >i

Packet Data (PD) on the“lfong Packet (LPa)

Packet Header (PH)
A

( \LP-11:Low Power-Stop State
SoT:Start of transmission
LP-11 | SOT DI Word Count (WC) § ECC |p|:pata Identification (8 bit)
— Data 0 and Data 1:Packet Data (8+8 bit)
ECC:Error Correction Code (8 bit)
)T o T T T T T T T T T T T T T~ — — EOT:End of Transmission
\/ Data0 | Datal Data WC-2 | Data WC-1 J Checksum(CS)
\
)
/
1 EoT | LP-11
\ ~ | .y
Error Correction Code (ECC)
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Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose is to identify an error or errors on
the Packet Header (PH):

The ECC protects the following field”

+ Short Packet (SPa): Data Identification (DI) byte (8 bits, D[0...7]), Packet Data (PD) bytes (16 bits, D[8...23])
and ECC(8 bits: P[0...7])

» Long Packet (LPa): Data Identification (D) byte (8 bits, D[O0...7]), Word Count (WC) bytes (16 bits: D[8...23])
and ECC (8 bits, P[0...7])

D[23...0] and P[7...0] are illustrated for reference purposes below.

D[23..0] and P[7...0] on the Short Packet (SPa)

Packet Header (PH)

A
- ~N
DI Data O Data 1 ECC
05 hex 10 hex 00 hex 2C hex
1]0f{1{0|0|0jOjO|OfOfO|O|1]0O]|OJOfOfO|O|O|OJOJOfOfO|O|1]|2]|0O]2|0OfO0O
D(D|D|D|D|D|D|D|D|D|D|D|D|{D|{D|D|D|D|D|D|D|{D|D|DRP|P|P|P|P|[P|P|P
0|1(2]3|4]|5|6]|7(8]910[11]12{13|14|15|16|17|18[19|20[21|22[2340|1]|2[3|4|5|6|7
B(B|B|B|B|B(B(B(B|B|B|B|B(B({B(B|B|B|B|B|B(B(B|B{B|B|B|B{B|(B|B|B
0|1(2]|3|4]|5|6]|7|0|1|2|3|4|5]|6|7|0|1]|2|3]|4|[5|6|7§0|1]|2(3|4|5|6|7
L M[L M| L MJL M
S S(S S|S SiS S
B B (B B|B BB B
Time >
D[23...0] and P[7...0] on the Long Packet (LPa)
Packet Header (PH)
N
- ~
DI WC (LS Byte) WC (MS Byte) ECC
29 hex 01 hex 00 hex 06 hex
1|0|0|1|0f1|0f0|1|0|OfO|O|O|OfO|OfO|O|O|O|O|O|OJO|1|2|OfO|OfO]|O
D|D|D|D|D|D|D|D[D|D|D|D|D|D[D[D|D|D|D[D|D[D|D[DIP|P|P|P[P[P|P|P
01112]3|4]|5]|6]|7(8|9|10[11[12[13|14|15/16|17|18[19|20[21[22[2340(1|2|3|4(5]|6|7
B|B|B|B(B|B|B|B|B|B|B|B(B|B|B(B(B|B|B(B|B|B|B(BiB|B|B|(B|B|B|B|B
011]12]|3(4(5]|6|7|0]1]2|3|4|5|6|7]0]1(2(3|4]|5|6]|740(1(2(3|4]|5]|6]|7
L M{L M[L M{L M
S S|S S|S S|S S
B B (B B|B BB B
Time >

Error Correction Code (ECC) can recognize one error or several errors and makes correction in one bit error case.
Bits (P[7...0]) of the Error Correction Code (ECC) are defined, where the symbol ‘*' is presenting XOR function
(Pnis ‘1’ if there is odd number of ‘1’'s and Pn is ‘0’ if there is even number of ‘1’s), as follows.

*P7=0

*P6=0

Version 0.3 Page 77 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



+ P5=D10"D11D12"D13"D14*D15*D16"D17~D18"D19"D212D22"D23

* P4 = D4/D5*D6~D7~D8"D9"D16*D172D18*D19D20~D22"D23

« P3 = D1D27D3"D7~D8"D9"D13*D14"D15*D19D20*D212D23

+ P2 = D0*D27D3"D5"D6*D9"D11~D12~D15*D18*D20~D21+D22

+ P1 =D0*D1~D3"D4~D6~D8"D107D12"D14"D17~D20~D21*D22"D23

+ PO = D0*D1~D27D4~D5*D7~D10*D11D13*D16"D20~D21+D22"D23

P7 and P6 are set to ‘0’ because Error Correction Code (ECC) is based on 64 bit value ([D63...0]), but this
implementation is based on 24 bit value (D[23...0]). Therefore, there is only needed 6 bits (P[5...0]) for Errot:
Correction Code (ECC).

XOR Functionality on the Short Packet (SPa)

Packet Header (PH)
A

DI Data 0 Data 1 ECC
05 hex 10 hex 00 hex 2C hex
1|of1|ojo|jofofo|O|OfOfO|1|O|O|OfOfO|O|O|OfO|O|O|O|Of1f1|O|1|OfO
D(D|D D(D D D(D D D D|D|D|D|P
2 5 10/111] |13 20[21 0

D|D[D|D|D D D D P
415|6 819 16/17|18|19[2 2223 4
D|D(D|D|D|D|D|D|D(D| |[D(D|D P
10|11{12(13]14{15/16/17|18[19| 1 5
B(B|B|B|B|B|B|B|B|B(B(B|B|B|(B|(B|B|B|B|B|B|B|B|B(B(B|B|B|B[B|B|B
0]1]2[3]4(5[6]|7[0]|1]|2|3]|4[5|6[7[{0]|1[2]|3]|4|5|6[7|0[1][2]|3]4]|5]6]7
L M[LC M[LC M[L M
S SIS S|S S|S S
18 Bl8] 8|8 8|8 B
Time >
XOR Functionality on the Long Packet(LPa)
Packet Header (PH)
DI WC (LS Byte) WC (MS Byte) ECC
29 hex 01 hex 00 hex 06 hex
i1|ofof1|o|1f{ofo0|1|O|O|O|1|O|O|OfOfO|O|O|OfO|O|O|O|21f(21(O|O|O|OfO
D(D|D D(D D D(D D D D|D|D|D|P
2 o] 10[11] [13] 20[21 0

D(D|D D D D D P

4(5|6 89 16[17)18{19)2! 2223 4

D D(D|D|D|D|D(D|D D|D|D P

10|11{12(13]14{15/16/17(18[19| 1 5
B(B|B|B|B|B|B|B|B|B(B B|B|B|B|B|B|B|B(B(B|B|B|B|B|B|B|B|B|B(B
0]|1{2[3]|4|5|6]|7[0(1]|2)3[4[5]|6]|7|0|1[2(3]|4]|5[6[7]|0]|1]|2|3[4]|5]|6]7
L M[L M[L M[L M
S S|s S|s S|s S
1B BB BIB] B1B] B
Time P>
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The transmitter (The MCU or the Display Module) is sending data bits D[23...0] and Error Correction Code (ECC)
P[7...0]. The receiver (The Display module or the MCU) is calculate an Internal Error Correction Code (IECC)
and compares the received Error Correction Code (ECC) and the Internal Error Correction Code (IECC). This
comparison is done when each power bit of ECC and IECC have been done XOR function. The result of this
function is POI[7...0]. This functionality, where the transmitter is the MCU and the receiver is the display module,

is illustrated for reference purposes below.

Internal Error Correction Code (IECC) on the Display Module (The Receiver)

This Display Module

Mcu XOR f=mp PO[7]
*

Internal ECC (IECC
> (IECC)

DEES DIT-=2E] Generator PI[0---7] [™==

ECC : P[0--7]

XOR gy POI[0]
—

The sent data bits (D[23...0]) and ECC (P[7...0]) are received correetly, if a value of the PO[7...0]) is 0 Oh. The
sent data bits (D[23...0]) and ECC (P[7...0]) are not received.correctly, if a value of the PO[7...0]) is not 00h.

ECC P[7...0] 1 1 0 0 0 0 0 0 03h
IECC PI[7...0] 1 1 0 0 0 0 0 0 03h
XOR(ECC,IECC) 0 0 0 0 0 0 0 0 =00h=>No Error
=>PO[7...0]

L M

s s

B B

ECC R[7../0] 1 1 0 0 0 0 0 0 03h
[ECC PI[72.0] 1 1 1 1 0 0 0 0 OFh
XOR(E€E,IECC) 0 0 1 1 0 0 0 0 =0Ch=> Error
=>PO[7...0]

L M

s s

B B

Internal XOR Calculation between ECC and IECC Values- Error
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The received Error Correction Code (ECC) can be 00h when the Error Correction Code (ECC) functionality is not
used for data values D[23...0] on the transmitter side.
The number of the errors (one or more) can be defined when the value of the PO[7...0] is compared to values on

the following table.

Data Bit PO7 PO6 PO5 PO4 PO3 PO2 PO1 POO Hex
D[0] 0 0 0 0 0 1 1 1 07h
D[1] 0 0 0 0 1 0 1 1 0Bh
D[2] 0 0 0 0 1 1 0 1 0Dh
D[3] 0 0 0 0 1 1 1 0 0Eh
D[4] 0 0 0 1 0 0 1 1 13h
D[5] 0 0 0 1 0 1 0 1 15h
D[6] 0 0 0 1 0 1 1 0 16h
D[7] 0 0 0 1 1 0 0 1 19h
D[8] 0 0 0 1 1 0 1 0 1Ah
D[9] 0 0 0 1 1 1 0 0 1Ch
D[10] 0 0 1 0 0 0 1 1 23h
D[11] 0 0 1 0 0 1 0 1 25h
D[12] 0 0 1 0 0 1 1 0 26h
D[13] 0 0 1 0 1 0 0 1 29h
D[14] 0 0 1 0 1 0 1 0 2Ah
D[15] 0 0 1 0 1 1 0 0 2Ch
D[16] 0 0 1 1 0 0 0 1 31h
D[17] 0 0 1 1 0 0 1 0 32h
D[18] 0 0 1 1 0 1 0 0 34h
D[19] 0 0 1 1 1 0 0 0 38h
D[20] 0 0 0 1 1 1 1 1 1Fh
D[21] 0 0 1 0 1 1 1 1 2Fh
D[22] 0 0 1 1 0 1 1 1 37h

D23] 0 0 1 1 1 0 1 1 3Bh

Oné erromisydetected if the value of the PO[7...0] is on : One Bit Error Value of the Error Correction Code (ECC)
and the_reeeiver can correct this one bit error because this found value also defines what is a location of the
corrupt bit e.g.

« POJ[7...0] = OEh

* The bit of the data (D[23...0]), what is not correct, is D[3]

More than one error is detected if the value of the PO[7...0] is not on: One Bit Error Value of the Error Correction

Code (ECC) e.g. PO[7...0] = OCh.
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852314 Packet Date (PD) on the Long Packet (LPa)
Packet Data (PD) of the Long Packet (LPa) is defined after Packet Header (PH) of the Long Packet (LPa). The
number of the data bytes is defined on chapter “Word Count (WC) on the Long Packet (LPa)".

8.523.15 Packet Footer (PF) on the Long Packet (LPa)
Packet Footer (PF) of the Long Packet (LPa) is defined after the Packet Data (PD) of the Long Packet (LPa).
The Packet Footer (PF) is a checksum value what is calculated from the Packet Data of the Long Packet,(LPa).
The checksum is using a 16-bit Cyclic Redundancy Check (CRC) value which is generated with a polynomial

X16+X12+X5+XO0 as it is illustrated below.

16-bit Cyclic Redundancy Check (CRC) Calculation

| IN"CO INACOAC11 In"GorCa
il o —>|015|014|013|c12|011}—>é|->”—>{010|c9|cs|c7|ce|cs|c4 7P

The 16-bit Cyclic Redundancy Check (CRC) generator is initialized to FFFEh before calculations. The Least

Significant Bit (LSB) of the data byte of the Packet Data (PD) is the first bit what is inputted into the 16-bit Cyclic
Redundancy Check (CRC).

An example of the 16-bit Cyclic Redundancy Check (CRC), wherethe Packet Data (PD) of the Long Packet (LPa)
is O1h, is illustrated (step-by-step) below.

CRC Calculation — Packet Data (PD) is 01h

Step | In | In"CO |C15|C14|C13| C12 |(C11 [In*COMC11C10| C9 | C8|C7 | C6 | C5 | C4 In*COAC4 C3 | C2|C1 | CO
0 |1LsB)| © 1|1 (e |27 ™2 1 111|112 ]1]1 1 1111
1 0 1 o111\ |1 0 111|112 ]1]1 0 11|11
2 0 1 1 (0 | 191 | 1 0 o|1]|1]1|1|1]1 0 0|1]1]1
3 0 1 T o] 1|1 0 ojlo|1]1|1|1]1 0 0|0|1]1
4 0 il /1| 1] 0|1 0 ojoflo|1|1|1]1 0 ojo0|o0|1
5 0 0 1|11 1]o0 0 ojloflojo|1|1]1 1 ojo|ofo
6 0 0 ofj1|1]|1|1 1 ojloflo|o|o|1]1 1 1000
7.40MSB) © ojo|1]|1|1 1 1{o0|ofl0o|0|0]1 1 1100
8 X X ojo|o]| 1|1 X 1{1|o0fl0|0|0]oO X 1110

CRC Result: ojo|o0]| 1|1 1|1|0f0|0|0]oO 11|10
MSB LSB
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A value of the Packet Footer (PF) is 1EOEh in this example. This example (Command 01h has been sent) is

Illustrated below.

Packet Footer (PF) Example

Packet Header (PH)

A
- N
DI WC (LS Byte) WC (MS Byte) ECC
39 hex 01 hex 00 hex 15 hex
i1(ofof1f{1{1|{ofoj21]|O]|O]|O|O|O|O|OfOfOfOfO|O|O|O|O|2|O|1|O|1|O|O]|O
B|B(B|B(B|B|B(B|B|B(B|B(B|B|B(B|B(B(B|B(B|B|B(B|B(B|B|B(B|B|B|B
0(1]2]|3]|4|5(6]|7(0[1]2|3]|4|5(6]|7(0[|1|2|3]|4|5(6]|7(0]|1|2(3]|4]|5(6]7
L M]|L M]|L M]|L M
S S|s S|s S|s S
B B|B B|B B|B B
Packet Data (PD) Packet Footef (PF)
A A
/ Y ™\
Data O CRC(LS Byte) CRC(MS Byte)
01 hex OE hex 1E hex
1{ojo|ofo|o|ofOfOf1]|2|1|{O|OfOfO|Of21]2|1|{2|O|O|O
B|B(B|B|B|B|B(B|B|(B(B|B|B|B|B(B|B(B|B|B|B|B|B|B
0(1(2[3[4]|5]|6]|7)§0]|1]|2|3|4(5(6|7|0[1[2[3[4]|5]|6]7
L M| L ML M
S S|S S|S S
B BIB B|B B
Time >

The receiver is calculated own checksum value from received Packet Data (PD). The receiver compares own
checksum and the Packet Footer (PF) what the transmitter has sent. The received Packet Data (PD) and Packet
Footer (PF) are correct if the own checksum of the receiver and Packet Footer (PF) are equal and vice versa the

received Packet Data (PD) and RacketFooter (PF) are not correct if the own checksum of the receiver and Packet

Footer (PF) are not

equal.
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8.5.2.3.2 Packet Transmissions

8.5.23.21 Packet from the MCU to the Display Module

Display Command Set (DCS)
Display Command Set (DCS), which is defined on chapter “Command Description”, is used from the MCU to the
display module. This Display Command Set (DCS) is always defined on the Data 0 of the Packet Data (PD),which

is included in Short Packet (SPa) and Long Packet (LPa) as these are illustrated below.

Display Command Set (DCS) on Short Packet (SPa) and Long Packet (LPa)

LP-11:Low Power-Stop State

Packet Header (PH) SoT:Start of transmission
AL Dl:Data Identification (8 bit)

Data 0 and Data 1:Packet Data’(8+8 bit)
PaCkSt\Data ECC:Error Correction Code8 bit)

EoT:End of Transmission
LP-11 | SOT | DI Datal | ECC | EoT | LP-11

Time #i

/

Packet Header (PH)
A

LP-11:Low Power-Stop State

SoT:Start of transmission

LP-11 | SOT DI Word Count (WC) | ECC |p).pata identification (8 bit)

Data 0 and Data 1:Packet Data (8+8 bit)
) ECC:Error Correction Code (8 bit)

Paininininisisininisininiainiaininininly SRSl -~ i — EOT:End of Transmission
/
\ -DataO Datal Data WC-2 | Data WC-1 | Checksum(CS)
\\
)
/
{ EoT | LP-11
\
~ >

D Packet Data

D Display Command Set (DCS)
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852322 Packet from the Display Module to the MCU
Used Packet Types
The display module is always using Short Packet (SPa) or Long Packet (LPa), when it is returning information
to the MCU after the MCU has requested information from the Display Module. This information can be a

response of the Display Command Set (DCS) or an Acknowledge with Error Report.

The used packet type is defined on Data Type (DT).

A number of the return bytes are more than the maximum size of the Packet Data (PD) on Long.Packet (LLPa)
or Short Packet (SPa) when the display module is sending return bytes in several packets until all'returnibytes

have been sent from the display module to the MCU.

It is not possible that the display module is sending return bytes in several packets gven if the maximum size of

the Packet Data (PD) could be sent on a packet.

Return Bytes on Signal Packet

Return Bytes
A

LP-11 LPa LP-11

Retdrn Bytes
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From the Display Module (or Other Devices) to the MCU
Data
B B|B|B|B | B Pack Abbreviati
Type Description
514 (3|2 |10 et on
Hex
02h 0|0 |0 |0 |1 |0 | Acknowledge and Error Report Short AWER
11h 0|20 |0 |0 |1 | GenericShort READ Response,l byte returned Short GENRR1-S
12h 0|20 |0 |1 |0 | Generic Short READ Response,2 bytes returned Short GENRR2-S
1Ah 0|21 (21|01 |0 | GenericLong READ Response Short GENRR-L
1Ch 0|21 (1|1 /|0 |0 |DCSLongREAD Response Short DESRR_L
DCS Short READ Response, 1 byte returned Short DCSRR1_
21h 1/0/0|0 |0 |1
S
DCS Short READ Response, 2 bytes returned Short DCSRR2_
22h 110,00 |1]0O0
S

The display module is return 2 packets (1st packet: Data, 2nd packeti#Acknowledge with Error Report ) to the
MCU when the display module has received a read command. Thesefeturn packets are illustrated for

reference purpose below.

Exception When Return Bytes on Several Packet

Return Bytes
A
LP-11 1% SPa,Data X2" SPa,AWER LP-11
Note:
1. AWER=Acknowledge with Efrfer Report
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Acknowledge with Error Report (AWER), Data Type = 00 0010(02h)
“Acknowledge with Error Report” (AWER) is always using a Short Packet (SPa), what is defined on Data Type
(DT,00 0010b), from the display module to the MCU.

The Packet Data (PD) can include bits, which are defining the current error, when a corresponding bit is set to

‘1’, as they are defined on the following table.

Bit Description Sitronix AMOLED Driver Implementation
0 SoT Error NO
1 SoT Sync Error NO
2 EoT Sync Error NO
3 Escape Mode Entry Command Error YES
4 Low-Power Transmit Sync Error YES
5 Any Protocol Timer Time-Out NO
6 False Control Error YES
7 Contention is Detected on the Display Module NO
8 ECC Error, single-bit (detected and corrected) YES
9 ECC Error, multi-bit (detected, not corrected) YES
10 Set to “0” internally (Only for Long Packet (LP)) YES
11 DSl Data Type (DT) Not Recognized YES
12 DSl Virtual Channel (VC) ID Invalid YES
13 Invalid Transmission Length NO
14 Reserved, Set to ‘0’ internally NO
15 DSI Protocol Violatien NO

Note

AwWER will returnl-bit zero if the item is najimplementation.
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These errors are only included on the last packet, which has been received from the MCU to the display module
before Bus Turnaround (BTA).

The display module ignores the received packet which includes error or errors

Acknowledge with Error Report (AWER) of the Short Packet (SPa) is defined e.g.
+ Data Identification (DI)
Virtual Channel (VC, DI[7...6]): 00b
Data Type (DT, DI[5...0]): 00 0010b
» Packet Data (PD):
Bit 8: ECC Error, single-bit (detected and corrected)
AwWER: 0100h
* Error Correction Code (ECC)
This is defined on the Short Packet (SPa) as follows.

Acknowledge with Error Report (AWER)-Example

Packet Hjeder (PH)

4 R
Packet Data(PD)
A
DI AWER(LS Byte) AwWER(MS Byte) ECC
02 hex 00 hex 01 hex 3A hex
of1]0|0f0f0|O|OfOfO|O|O|OfO|O|O|1|O|O|O|O|OfO|O]|O|2|Of2]|1]2|OfO
B(B|B|B|B|B(B|(B|B|B(B|(B|B|B(B(B|B|B(B(B|B|B|B(B|B|B|B|(B|B|B|B|B
0[1]12]3|4[5]|6|7|0|1]|2]|3|4|5]|6|7|0|1|2]|3|4|5(6|7]|0]|1[2|3]|4]|5(6|7
L M[L M[L M[L M
S S[s S[s SIS S
1B B|B B|B B|B B |
Time >

It is possible that the display module receivers several packets, which include error, from the MPU before the

MPU performs the Bus Turnaround (BTA).Some examples are illustrated below for reference purpose.

Error Packet

Packets from the MCU
N

DSI-Dnd/-  LP-11 @ LPa SPa EOT LP-11 BTA

Includes an error

Packets fr% the MCU

DSI-Dn+/- LP-11 SOT >Q SPa >< SPa >< SPa k EOT LP-11 BTA

Includes an error
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Therefore, there is needed a method to check if there has been errors on the previous packets. These errors of

the previous packets can check “Read Number of the Errors on DSI (05h)" command.

The number of the packets, which are including an ECC or CRC error, are calculated on the RDNUMED
register, which can read “Read Number of the Errors on DSI (05h)” command. This command also sets the

RDNUMED register to 00h after the MCU has read the RDNUMED register from the display module.
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9 POWER GENERATION

9.1 Voltage Generation
Two external power:
VDDIO = 1.65V ~ 3.6V
VCl = 2.7V ~ 3.6V

AVDD = 2X / 3X VCI (VCI, 4.0V ~ 6.6V), AVDD <= AVDDG

o
0 VREFP = 0.5V ~ 6.3V (Max

VDD-0.3V

2X / 3X VCI (VCI, 4.0V ~ 6.6V), AVD AVDD
VDD = 3.6V ~ 6.6V (Ma §;Ab )

VCl=2.7V~3.6V

VDDI = 1.65V ~
*° \__DVDD = V12TX = 1.2V

VREEN = -4.5V ~ -0.5V (Min < VCL+0.3V)
VCL =-1X /-2X VCI (-4.8V ~ -2V)

>
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9.2 Application Circuit
No external components

AV?DD
AVDD S Step upl Source driver ——x] S1 ~ S240
AVDD
5 Step up2 AV%DG
AVDDG AVDDG GVDD
Regulator
VCL Step up3 Gamma
D}J—— VGMP
VCL Voltage —X
VGSP
Generator
VGH Step up4
X— VGH
VGH =
Gate Level VSR_L[1:15
. o VSR_L[1:15]
Shifter VSR_R[1:15]
VGL 5% Step up5 T
VGL VGL
AVTDD
VDDI VREFP 5 VREFP
X Regulator
DGND
L VREFN
— VREFN
= X
Regulator
VCI &
—X VCL
GNDS VREFN2 5 VREFN2
J:: Regulator
GNDG !
B¢ VCL
GNDR
_|_—|X| VD?DI
GND
— DVDD —X DVDD
= Regulator
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9.3 Power Level Definition
Normal display mode on = NORON
Partial mode on = PTLON
Idle mode off = IDMOFF
Idle mode on = IDMON
Sleep out = SLPOUT
Sleep in = SLPIN
Deep standby mode = DSTBON

Definition example:

Seven level modes are defined they are in order of Maximum Power consumption to Minimum Pewer-Consumption.

1. Normal Mode On (full display), Idle Mode Off, Sleep Out.

In this mode, the display is able to show maximum 16.7M colors.

2. Partial Mode On, Idle Mode Off, Sleep Out

In this mode, part of the display is used with maximum 16.7M colors:

3. Normal Mode On (full display), Idle Mode On, Sleep Out.

In this mode, the full display is used but with 8 colors.

4. Partial Mode On, Idle Mode On, Sleep Out

In this mode, part of the display is used but with 8"colors.

5. Sleep In Mode.

In this mode, the DC/DC converter, internal oscillatorand panel driver circuit are stopped. Only the MPU interface
and memory works with VDDIO power supply. Contents of the memory are safe.

6. Deep Standby Mode.

In this mode, the DC/DC converter, intesnal oscillator and panel driver circuit are stopped. The MPU interface and
registers are not working. Contents of the frame memory are random.

7. Deep Sleep In Mode!

In this mode, the DC/DC ¢converter, internal oscillator and panel driver circuit are stopped. The MPU interface and
registers are notworking. Contents of the frame memory are random.

8. Power OffiMode

In this.mode; VDDIO and VCI are removed.

NOTE: Transition between mode 1~5 is controllable by MPU commands. Mode 6 is entered for power saving with both
power supplies for I1/0 and analog circuits and can be exited by hardware reset only (RESX=L). Mode 7 is entered only

when both power supplies for I/O and analog circuits are removed.
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9.4 Power on Sequence
Deep Sleep in Sleep in Sleep out Display on
Ext. Power on Internal Wait CMD | NVM LOAD Internal power on Wait CMD Disp. On N.ormal
power on reset reset sequence Blank display
VDDI 90% VDD ----- s
val 90% VCI v
RESX
< pon_f_num(2:0] > <« don_f num[2:0]=
‘No order, «—> Sms »>i< >5ms »ie >5ms »i< >50ms >
A A A
Exit sleep mode Initial setting Display on
CMD 0x11 CMD 0x29,
9.5 Power off Sequence
. Deep
Display on Display off Sleep in .
play play P Sleep in
Normal Disp. Off Wait Internal power off . Hardware Ext.
. Wait for reset

display Blank CMD sequence reset power off

VDDI
VCI
RESX
< doff f num[Z:O]t < poff f/numf2:0] >
e >50ms > >0 > 5%
A A
Display off Enter sleep in
CMD 0x28 CMD 0x10
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10 GAMMA CORRECTION

ST7801N incorporates the gamma correction function to display 16,777,216 colors for the LTPS AMOLED panel.
There are five sets of gamma correction, with three for normal mode, one for idle mode and the last one for HBM.

The user also can use the same gamma correction set for different mode. The gamma correction setl is

performed with the following registers.

GAM_NODE_00[10:0] “)ﬁ
GAM_NODE_01[10:0] ‘1}1

5

H 1 | Vo
GAM_NODE_27[10:0] E
GAM_NODE_26[10:0]

[ n

VGMP

______
______ b
______ b
______ b
______ B
______ 2y
______ b
______ B

Ll

ux T >A—’7V55
T >
=
=
=
=
=
=
=
=
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11.1 User Command Set (UCS) List
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Command WIR/
c Function D7 D6 D5 D4 D3 D2 D1 DO
Add. | Para.
00h - C No operation 0 0 0 0 0 0 0 0
01h - C Software reset 0 0 0 0 0 0 0 1
1st ID1[7:0]
2nd ID2[7:0]
04h 3rd R Read display identification information ID3[7:0]
4th ID41[7:0]
5th 1D42[7:0]
ERR_OV
05h 1st R Read Number of Errors on DSI R FL PARITY_ERR_CNTI[6:0]
1st MY MX MV 0 BGR 0 RSMX RSMY
2nd BSTON IDMON PTLON SLPON | NORON DISON 0 0
09h R Read display status
3rd 0 0 INVON | ALLON_{. ALLOFF 0 0 0
ERR_O
4th TEON TELOM 0 0 0 0 0 N_DSI
0Ah OKO R Read display power mode BSTON IDMON PTLON SLPON/ | NORON | DISON 0 0
0Bh 1st R Read display MADCTR MY MX MV 0 BGR 0 RSMX RSMY
' . SPI_IF
0Ch 1st R Read display pixel format SEL VIPF[2:0] 0 IFPF[2:0]
0Dh 1st R Read display image mode 0 0 INVON | ALLON | ALLOF 0 0 0
' . ERR_O
OEh 1st R Read display signal mode TEON TELOM 0 0 0 0 0 N DSI
OFh 1st R Read display self-diagnostic result 0 0 0 PCD 0 0 0 ;ng;;
10h - C Sleepin 0 0 0 1 0 0 0 0
11h - C Sleep out 0 0 0 1 0 0 0 1
12h - C Partial display mode on 0 0 0 1 0 0 1 0
13h - C Normal display mode on 0 0 0 1 0 0 1 1
20h - C Display inversion off 0 0 1 0 0 0 0 0
21h - C Display inversion on 0 0 1 0 0 0 0 1
22h - Cc Al pixel off 0 0 1 0 0 0 1 0
23h - C All pixel'on 0 0 1 0 0 0 1 1
28h - c Display off 0 0 1 0 1 0 0 0
29h - C Display on 0 0 1 0 1 0 0 1
1st 0 0 0 0 0 0 XS[9:8]
2nd XS[7:0]
2Ah WI/R | Set column start address
3rd 0 0 0 0 0 0 XE[9:8]
4th XE[7:0]
1st 0 0 0 0 0 0 YS[9:8]
2nd YS[7:0]
2Bh WI/R | Setrow start address
3rd 0 0 0 0 0 0 YE[9:8]
4th YE[7:0]
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2Ch - C Memory write 0 0 1 0 1 0 0
1st 0 0 0 0 0 SR[9:8]
2nd SR[7:0]

30h W/R | Setrow partial area
3rd 0 0 0 0 0 ER[9:8]
4th ER[7:0]
1st 0 0 0 0 0 SC[9:8]
2nd SC[7:0]

31h W/R | Setcolumn partial area
3rd 0 0 0 0 0 EC[9:8]
4th ECI7:0]
1st LFA[15:8]
2nd LFA[7:0]
3rd HSA[15:8]

32h W/R | Horizontal scrolling definition
4th HAS[7:0]
5th RFA[15:8]
6th RFA[7:0]
1st TFA[15:8]
2nd TFA[7:0]
3rd VSA[15:8]

33h W/R | Vertical scrolling definition
4th VSA[7:0]
5th BFA[15:8]
6th BFA[7:0]

34h - C Tearing effect line off 0 0 1 1 0 0 0

35h 1st Tearing effect line on 0 0 0 0 0 TE_M TI?VII_O

36h 1st Scan direction control MY MX MV RSMY BGR RSMX 0
1st VSP[15:8]

37h WI/R | Vertical sérolling start address
2nd VSP[7:0]

38h - C Idle mode off 0 0 1 1 1 0 0

39h - c Enter Idle mode 0 0 1 1 1 0 1

. SPI_IF . .

3Ah 1st W Interface pixel format SEL VIPF[2:0] 0 IFPF[2:0]
1st HSP[15:8]

3Bh W/R | Horizontal scrolling start address
2nd HSP[7:0]

3Ch - C Memory continuous write 0 0 1 1 1 0 0

SCGA .
1st PEN SCGAP[6:0]
2nd SCGAP_R[7:0]

3Fh W/R | Gap scrolling definition
3rd SCGAP_GJ[7:0]
4th SCGAP_BJ[7:0]

42h 1st w SPI read enable 0 0 0 0 0 SPI_RD_CAP[1:0]
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1st 0 0 0 0 0 0 STS[9:8]
44h W/R | Settear scanline
2nd STS[7:0]
1st 0 0 0 0 0 0 GTS[9:8]
45h R Get tear scanline
2nd GTS[7:0]
47h | 1st | WR | PCD 0 0 0 0 0 0 0 e
4Ch - C Clean RAM 0 1 0 0 1 1 0 0
1st CLNRAM_R[7:0]
4Dh 2nd W/R | Clean RAM option CLNRAM_GJ[7:0]
3rd CLNRAM_BI[7:0]
4Fh 1st Deep standby mode on 0 0 0 0 0 0 0 DSTB
51h 1st Write display brightness DBV[7:0]
52h 1st R Read display brightness DBV[7:0]
53h 1st W Write display control 0 0 BCTRL 0 DD 0 0 0
54h 1st R Read display control 0 0 BCTRL 0 DD 0 0 0
55h 1st w Write ACL Control 0 0 0 0 0 0 ACL_ENJ[1:0]
56h 1st R Read ACL Control 0 0 0 0 0 0 ACL_ENJ[1:0]
58h 1st W Set color enhance 0 0 0 0 0 SLE*E SLR_LEVELJ[1:0]
50h | 1st R | Read color enhance 0 0 0 0 0 S-%-F | SLR_LEVEL[1:0]
5Ah | 1st | W | Write OPS enable 0 0 o |92 o T 0 oPs-
5Bh | 1st | R | Read OPS enable 0 0 o |- o T 0 oPs-
5Ch 1st W Write HBM display brightness DBV_HBM([7:0]
5Dh 1st R Read HBM display brightness DBV_HBM([7:0]
5Eh 1st HBM enable 0 0 0 0 0 0 0 HE,’:IA—
5Fh | 1st Deep idle enable 0 0 0 0 0 0 0 LDEP_—éR
1st SID[7:0]
2nd SID[15:8]
Alh 3rd R Read,DDB MID[7:0]
4th MID[15:8]
5th 1 1 1 1 1 1 1 1
st SID[7:0]
2nd SID[15:8]
A8h 3rd R Read DDB continuous MID[7:0]
4th MID[15:8]
5th 1 1 1 1 1 1 1 1
AAh 1st R Read first checksum FCS[7:0]
AFh 1st R Read continue checksum CCS[7:0]
DAh 1st R Read display identification information 1 ID1[7:0]
Version 0.3 Page 97 of 165 2024/06

Sitronix Confidential

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.




DBh 1st R Read display identification information 2 ID2[7:0]

DCh 1st R Read display identification information 3 ID3[7:0]
1st ID41[7:0]
DDh R Read display identification information 4
2nd 1D42[7:0]

XY
»Q
<
S

C/O

D

>

Version 0.3 Page 98 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



Sitrorii

ST7801N

11.2 User Command Set (UCS) Description

11.2.1  NOP (00H) : No Operation
00H NOP (No Operation)
Inst / Para WIRIC D7 D6 D5 D4 D3 D2 D1 DO (Default)
NOP C 0 0 0 0 0 0 0 0 (O0H)
Parameter No Parameter -
Description - This command is empty command. It does not have effect on the display module.
Restriction -
Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.2  SWRESET (01H) : Software Reset
00H SWRESET (Software Reset)
Inst / Para WIRIC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SWRESET C 0 0 0 0 0 0 0 1 (01H)
Parameter No Parameter -
Description - This command is empty command. It does not have effect on the display module.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.3 RDDID (04H) : Read Display Identification Information
04H RDDID (Read Display Identification Information)
Inst / Para WIRIC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDID C 0 0 0 0 0 1 0 0 (04H)
1% Parameter R ID1[7:0] 00H
2" Parameter R ID2[7:0] 00H
3 Parameter R ID3[7:0] 00H
4" Parameter R ID41[7:0] 00H
5" Parameter R 1D42[7:0] 00H
- Read Display Identification Information
-ID1[7:0]: AMOLED module's manufacturer ID (00H: not programmed)
-ID2[7:0]: AMOLED module/driver version ID (00H: not programmed)
Description
-ID3[7:0]: AMOLED module/driver ID (00H: not programmed)
-ID41[7:0]: AMOLED module/driver ID (O0H: not programmed)
-ID42[7:0]: AMOLED module/driver ID (O0H: not programmed)
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode Ow, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleeplin Yes
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11.2.4 RDNUMED (05H) : Read Number of Errors on DSI
05H RDNUMED (Read Number of Errors on DSI)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDNUMED c 0 0 0 0 0 1 0 1 (05H)
1% Parameter R ERR_OVE PARITY_ERR_CNT[6:0] 00H
- PARITY_ERR_CNT[6:0]: Number of the parity errors.
Description
- ERR_OVER_FL: ‘1’ = If there is overflow with PARITY_ERR_CNT [6..0] bits.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.5 RDDST (09H) : Read Display Status
09H RDDST (Read Display Status)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDST c 0 0 0 0 1 0 0 1 (09H)
1% Parameter R My MX MV 0 BGR 0 RSMX RSMY 00H
2" Parameter R BSTON IDMON PTLON SLPON | NORON DISON 0 0 08H
3 Parameter R 0 0 INVON ALLON | ALLOFF 0 0 0 OOH
4" parameter R TEON | TELOM 0 0 0 0 o_ |ERREN 7 ooH
Bit Description Value
‘1’ = Decreasing in vertical
MY Row Address Increment , o .
‘0’ = Increasing in vertical
MX Column Address ‘1’ = Decreasing in horizontal
Increment ‘0’ = Increasing in horizontal
‘1’ = Row/€olumn exchange
MV Row/Column Order ,
‘0’ = Normal
‘1’ = BGR Order
BGR RGB/ BGR Order
‘0’ =/RGB Order
“17= Flipped displa
RSMX Horizontal Flip , PP . Py
‘0’ = Normal display
‘1= Flipped displa)
RSMY Vertical Flip PP . pay
‘0" = Normal display
‘1’ = Booster On
BSTON Booster Voltage Status .
0’ = Booster Off
‘1’ = |dle Mode On,
IDMON Idle Mode On/Off
‘0’ = Idle Mode Off
: ‘1’ = Partial Mode On
Description PTLON Partial Mode On/Off 0’ = Partial Mode Off
SLPON Sleep In/Out Mode 1= Sleep Out Mode
F ‘0’ = Sleep In Mode
Display Normal Mode ‘1’ = Normal Display
NORON ) .
On/Off ‘0’ = Partial Display
) ‘1’ = Display On
DISON Display On/Off oy
0’ = Display Off,
) ‘1’ = Inversion is On
INVON Inversion On/Off .
‘0’ = Inversion is Off
) ‘1’ = White display
ALLON All Pixel On .
‘0’ = Normal display
) ‘1’ = Black display
ALLOFF All Pixel Off .
‘0’ = Normal display
| Bit Description | Value |
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. . “1’=TE on
TEON Tearing Effect Line On/Off
‘0’ = TE off
. . ‘1’ = mode 2
TELOM Tearing Effect Line Mode .
0’ =mode 1
ERR_O ‘1" = Error
Error on DSI
N_DSI ‘0’ = No Error
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.6 RDDPM (0OAH) : Read Display Power Mode
0AH RDDPM (Read Display Power Mode)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDPM C 0 0 0 0 1 1 0 0 (0AH)
1% Parameter R BSTON | IDMON PTLON | SLPON | NORON | DISON 0 0 08H
Bit Description Value
‘1’ = Booster On
BSTON Booster Voltage Status
‘0’ = Booster Off
‘1’ = Idle Mode On,
IDMON | Idle Mode On/Off e viode - n
‘0’ = Idle Mode Off
) ‘1’ = Partial Mode On
- PTLON Partial Mode On/Off )
Description ‘0’ = Partial Mode Off
‘1’ = Sleep Out Mode
SLPON Sleep In/Out Mode ,
‘0’ = Sleep In Mode
Display N I'M “1"=N | Displ
NORON play Normal Mode orma .|sp ay
On/Off ‘0’ = Partial Display
‘1’ = Display On
DISON Display On/Off (e pay
0’ = Display Off,
Restriction -
Status Availability
Normal Mode On, Idle Mode Off,_Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep”Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
SleeplIn Yes
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11.2.7 RDDMADCTR (0BH) : Read Display MADCTR

0BH RDDMADCTR (Read Display MADCTR)

Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDMADCTR C 0 0 0 0 1 0 1 1 (0BH)
1% Parameter R My MX MV 0 BGR 0 RSMX RSMY 00H

Bit Description Value
‘1’ = Decreasing in vertical
MY Row Address Increment o )
‘0’ = Increasing in vertical
‘1’ = Decreasing in horizontal
MX Column Address Increment | o .
0’ = Increasing in horizontal
‘1’ = Row/column exchange
- MV Row/Column Order
Description ‘0’ = Normal
‘1" = BGR Order
BGR RGB/ BGR Order
‘0’ = RGB Order

‘1’ = Flipped display
‘0’ = Normal display
‘1’ = Flipped display,
‘0’ = Normal display

RSMX Horizontal Flip

RSMY Vertical Flip

Restriction -
Status Availability
Normal Mode On, Idle Mode Qff, Sleep Out Yes
Register Normal Mode On, Idle Mode Onj,Sleep/Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial ModesOn, ldle'Made On, Sleep Out Yes
Sleep/In Yes
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11.2.8 RDDCOLMOD (0CH) : Read Display Pixel Format
OCH RDDCOLMOD (Read Display Pixel Format)

Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDCOLMOD c 0 0 0 0 1 1 0 0 (OCH)
1% Parameter R SPI_IF_SEL VIPF[2:0] 0 IFPF[2:0] 77H

Pixel format for the RGB image data used by the interface.
SPI_IFPF_SEL: ‘1’ = VIPF[2:0] pixel format used by SPI interface
‘0’ = IFPF[2:0] pixel format used by SPI/MCU/MIPI interface
VIPF[2:0]/IFPF[2:0] Control Interface Color Format:
‘001’ = SPI 8bit/pixel(256colors), SP1256Gray
Description
‘010’ = SPI 8bit/pixel(256colors), SPI1332
‘011’ = SPI 3bit/pixel(  8colors), SPI111
101’ = 16bit/pixel
‘110’ = 18bit/pixel
111’ = 24bit/pixel"
Restriction -
Status Availability
Normal Mode On, Idle Mode Off,_Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep”Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
SleeplIn Yes
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11.2.9 RDDIM (ODH) : Read Display Image Mode
ODH RDDIM (Read Display Image Mode)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDIM c 0 0 0 0 1 1 0 1 (ODH)
1st Parameter R 0 0 INVON ALLON | ALLOFF 0 0 0 00H
Bit Description Value
. ‘1’ = Inversion is On
INVON Inversion On/Off .
‘0’ = Inversion is Off
Description . ‘1’ = White display
ALLON All Pixel On o .
0’ = Normal display
) ‘1’ = Black display
ALLOFF | All Pixel Off .
‘0’ = Normal display
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.10 RDDSM (OEH) : Read Display Signal Mode

OEH RDDSM (Read Display Signal Mode)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDSM c 0 0 0 0 1 1 1 0 (OEH)
1st Parameter R TEON | TELOM 0 0 0 0 o |FRRION ooH
Bit Description Value
. . ‘1’=TE on
TEON Tearing Effect Line On/Off .
0’ = TE off
Description . . ‘1’ = mode 2
TELOM Tearing Effect Line Mode .
0’ =mode 1
‘1’ = Error
ERR_ON_DSI | Error on DSI
-~ ‘0’ = No Error
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.11 RDDSDR (0FH) : Read Display Self-Diagnostic Result

OFH RDDSDR (Read Display Self-Diagnostic Result)
Inst / Para W/RIC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDSDR C 0 0 0 0 1 1 1 1 (OFH)
CHK_SUM
1st Parameter R 0 0 0 PCD 0 0 0 " COMP 00H

PCD: Read panel crack detection result, O: not crack, 1: crack

Sitronix Confidential

Description
CHK_SUM_COMP: checksum comparison from UCS, 0: FCS and CCS are same, 1: FCS and CCS are,not same
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.12  SLPIN (10H) : Sleep In

10H SLPIN (Sleep In)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SLPIN C 0 0 0 1 0 0 0 0 (10H)
Parameter No Parameter -
- This command causes the AMOLED 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
|
I Internal Oscillator Stop
Description 2 “I
L_caeowut [ITITTIIIIIIIIIN] see | Sor
|
I Source Output I m ov : ov
I I
| Blanking Display
This command has no effect when the display module is already in"Sleep mode.
Sleep In Mode can only be exit by the Sleep Out Command (11h).
Restriction It must wait 5Smsec before sending next command for the supply voltages and clock circuits to stabilize.
It must wait 120msec after sending Sleep Out command (when in Sleep In Mode) before Sleep In command can be
sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idie,Mode On, Sleep Out Yes
Availability Partial Mode Onpldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.13 SLPOUT (11H) : Sleep Out

11H SLPOUT (Sleep Out)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SLPOUT C 0 0 0 1 0 0 0 1 (11H)
Parameter No Parameter -
- 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
Internal Oscillator Stop
Description 1 1
Gate Output Stop : Stop : ( I
|
Source Output ov : ov M
I L
: Blanking Display
This command has no effect when module is already in sleep out made. Sleep Out Mode can only be exit by the Sleep
In Command (10H).
It will be necessary to wait 5ms before sending next command; this is to allow time for the supply voltages and clock
circuits to stabilize.

Restriction DRIVER loads all default values of extended and,test command to the registers during this 5msec and 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 Sleepi©@utsmode.

It will be necessary to wait 120ms after sending Sleep In command (when in Sleep Out mode) before Sleep Out
command can be sént
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.14 PTLON (12H) : Partial Display Mode On

12H PTLON (Partial Display Mode On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
PTLON c 0 0 0 1 0 0 1 0 (12H)
Parameter No Parameter -
This command causes the display module to enter the Partial Display Mode.
Description The Partial Display Mode window is described by the Partial Area (30h) command.
To leave Partial Display Mode, the Normal Display Mode On (13h) command should be written.
Restriction This command has no effect when Partial Display Mode is already active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.15 NORON (13H) : Normal Display Mode On

13H NORON (Normal Display Mode On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
NORON c 0 0 0 1 0 0 1 1 (13H)
Parameter No Parameter -
This command returns the display to normal mode.
Description Normal display mode on means Partial mode off.
Exit from NORON by the Partial mode On command (12h)
Restriction This command has no effect when Normal Display mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.16 INVOFF (20H) : Display Inversion Off
20H INVOFF (Display Inversion Off)
Inst / Para W/RIC D7 D6 D5 D4 D3 D2 D1 DO (Default)
INVOFF c 0 0 1 0 0 0 0 0 (20H)
Parameter No Parameter -
This command is used to recover from display inversion mode.
This command does not change any other status.
Display
Description I
Restriction This command has no effect when module is already in inversion off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.17 INVON (21H) : Display Inversion On
21H INVON (Display Inversion On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
INVON c 0 0 1 0 0 0 0 1 (21H)
Parameter No Parameter -
This command is used to enter display inversion mode.
This command does not change any other status.
Display
Description
Restriction This command has no effect when module is already in inversion on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.18 ALLPOFF (22H) : All Pixel Off

22H ALLPOFF (All Pixel Off)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
ALLPOFF c 0 0 1 0 0 0 1 0 (22H)
Parameter No Parameter -
This command turns the display panel black in Sleep Out mode and a status of the Display On/Off register can be on or
off. This command does not change any other status.
Display
Description
L[] [ ][]
“All Pixels On”, “Normal Display Mode On” or “Partial Mode On” commands are used toleave this mode.
The display panel is showing the content of the Input Image after “Normal'Display. On’and “Partial Mode On” commands.
Restriction This command has no effect when module is already in all pixel off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.19 ALLPON (23H) : All Pixel On

23H ALLPON (All Pixel On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
ALLPON c 0 0 1 0 0 0 1 1 (23H)
Parameter No Parameter -
This command turns the display panel white in Sleep Out mode and a status of the Display On/Off register can be on
or off. This command does not change any other status.
Display
Description
“All Pixels Off”, “Normal Display Mode On” or “Partial Mode On” commands are used toleave this mode.
The display panel is showing the content of the Input Image after “Normal'Display. On’and “Partial Mode On” commands.
Restriction This command has no effect when module is already in all pixel oan mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.20 DISPOFF (28H) : Display Off

28H DISPOFF (Display Off)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
DISPOFF C 0 0 1 0 1 0 0 0 (28H)
Parameter No Parameter -
This command causes the display module to stop displaying the image data on the display device.
This command does not change any other status.
Displ
Description o
Restriction This command has no effect when module is already in display off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.21 DISPON (29H) : Display On

29H DISPON (Display On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
DISPON c 0 0 1 0 1 0 0 1 (29H)
Parameter No Parameter -
This command causes the display module to start displaying the image data on the display device.
This command does not change any other status.
Display
Description I
Restriction This command has no effect when module is already in display on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.22 CASET (2AH) : Set Column Start Address
2AH CASET (Set Column Start Address)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
CASET C 0 0 1 0 1 0 1 0 (2AH)
1% Parameter WIR 0 0 0 0 0 0 XS[9:8] O00H
2" Parameter W/R XS[7:0] OOH
3 Parameter WI/R 0 0 0 0 0 0 XE[9:8] 01H
4% parameter WI/R XE[7:0] 8FH

This command defines the column extent of the frame memory accessed by the hoStprocessor with the

read_memory_continue and write_memory_continue commands.

XS[9:0]: Start X address, XE[9:0]: End X Address

(1) XS[9:0] always must be equal to or less than XE[9:0].

(2) The XS[9:0] and XE[9:0]-XS[9:0]+1 must can be divisible by 2.

KSE:0] KE[@:0]
Description | |
T 8[0:0]—
YE[O:0]—s|
Restriction
Status Availability
Normal Mode On; ldle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability PartiallMode 'On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.23 RASET (2BH) : Set Row Start Address

2BH RASET (Set Row Start Address)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RASET c 0 0 1 0 1 0 1 1 (2BH)
1% Parameter WIR 0 0 0 0 0 0 YS[9:8] O00H
2" Parameter W/R YS[7:0] OOH
3 Parameter WI/R 0 0 0 0 0 0 YE[9:8] 01H
4% parameter WI/R YE[7:0] 8FH

YS[9:0]: Start Y address, YE[9:0]: End Y Address

read_memory_continue and write_memory_continue commands.

(1) YS[9:0] always must be equal to or less than YE[9:0].

(2) The YS[9:0] and YE[9:0]-YS[9:0]+1 must can be divisible by 2.

This command defines the column extent of the frame memory accessed by the hoStprocessor with the

KSE:0] KE[@:0]
Description | |
T 8[0:0]—
YE[O:0]—s|
Restriction
Status Availability
Normal Mode On; ldle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability PartiallMode 'On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.24 RAMWR (2CH) : Memory Write
2CH RAMWR (Memory Write)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RAMWR C 0 0 1 0 1 1 0 0 (2CH)
1% Parameter w D7 D.6 D,5 D,4 D;3 D;3 D;1 D,0 -
2" parameter W D,7 D,6 D,5 D.4 D.3 D;3 D,1 D,0 -
N Parameter W Dn7 Dn6 Dn5 D4 Dn3 Dn3 Dyl D\0. -

This command transfers image data from the host processor to the display module’s frame, memary. starting at the pixel

location specified by preceding CASET (2Ah) and RASET (2Bh) commands.

The column and page registers are reset to the Start X Address (XS) and Start/¥ Address (YS), respectively.

Description Pixel Data 1 is stored in frame memory at (SC, SP). The column register is,themiinéremented and pixels are written to
the frame memory until the column register equals the End X Address|(XE) value. The column register is then reset to
XS and the Y address register is incremented.
Pixels are written to the frame memory until the Y address register-equals the End Y address (YE) value or the host
processor sends another command.
Restriction
Status Availability
Normal Mode On, Idle Mode Off)Sleep/Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial ModesOn, ldle"ModeOff, Sleep Out Yes
Partial Mode On,ldle Mode On, Sleep Out Yes
Sleep In Yes
Version 0.3 Page 123 of 165 2024/06

Sitronix Confidential

or disclosed in whole or in part without prior written permission of Sitronix.

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,




Sitrorii

ST7801N

11.2.25 PTLAR1 (30H) : Partial Area
30H PTLAR1 (Partial Area)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
PTLARL c 0 0 1 1 0 0 0 0 (30H)
1% Parameter WIR 0 0 0 0 0 0 SR[9:8] O00H
2" Parameter W/R SR[7:0] OOH
3 Parameter WI/R 0 0 0 0 0 0 ER[9:8] 01H
4% parameter WI/R ER[7:0] 8FH
SR[9:0]: Start Row, ER[9:0]: End Row
(1) SR[9:0] and ER[9:0] settings should be within max available Display Area.
(2) The SR[9:0] and (ER[9:0]-SR[9:0]+1) must can be divisible by 2.
Range = 0~399
scEo) EC[0:0]
| l
Description
SR[G0] =
Partial Area
ER[30] —
Partial Area
Restriction
Status Availability
Normal Mode On; ldle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability PartiallMode 'On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.26 PTLAR2 (31H) : Partial Area
31H PTLAR2 (Partial Area)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
PTLAR2 c 0 0 1 1 0 0 0 1 (31H)
1% Parameter WIR 0 0 0 0 0 0 SC[9:8] O00H
2" Parameter W/R SC[7:0] OOH
3 Parameter WI/R 0 0 0 0 0 0 EC[9:8] 01H
4% parameter WI/R ECI[7:0] 8FH
SCJ9:0]: Start Column, EC[9:0]: End Column
(1) SC[9:0] always must be equal to or less than EC[9:0].
(2) The SCI[9:0] and (EC[9:0]-SC[9:0]+1) must can be divisible by 2.
Range = 0~399
scEo) EC[0:0]
| l
Description
SR[G0] =
Partial Area
ER[30] —
Partial Area
Restriction
Status Availability
Normal Mode On; ldle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability PartiallMode 'On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.27 HSCRDEF (32H) : Horizontal Scrolling Definition
32H HSCRDEF (Horizontal Scrolling Definition)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
HSCRDEF c 0 0 1 1 0 0 1 0 (32H)
1%t Parameter WIR LFA[15:8] 00H
2" Parameter WI/R LFA[7:0] 00H
3 Parameter WI/R HSA[15:8] 00H
4% parameter WI/R HSA[7:0] 00H
5" Parameter W/R RFA[15:8] O00H
6" Parameter W/R RFA[7:0] 00H
LFA[15:0]: Describe the Left Fixed Area
HSA[15:0]: Describes the width of the Horizontal Scrolling Area
RFA[15:0]: Describes the Right Fixed Area
Description LFA HSA RFA LFA HSA RFA
@} (@)
) S|
Original Rolling Scrolling
Restriction must can be divisible by 2
Status Availability
Normal Mode Onyldle Mode Off, Sleep Out Yes
Register Normal'Mode On, Idle Mode On, Sleep Out Yes
Availability PartialMode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.28 VSCRDEF (33H) : Vertical Scrolling Definition
33H VSCRDEF (Vertical Scrolling Definition)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
VSCRDEF C 0 0 1 1 0 0 1 1 (33H)
15t Parameter W/R TFA[15:8] 00H
2" Parameter W/R TFA[7:0] OOH
3 Parameter W/R VSA[15:8] OOH
4% parameter WI/R VSA[7:0] 00H
5" Parameter W/R BFA[15:8] O00H
6" Parameter W/R BFA[7:0] 00H
TFA[15:0]: Describe the Top Fixed Area
VSA[15:0]: Describes the height of the Vertical Scrolling Area
BFA[15:0]: Describes the Bottom Fixed Area
TFA TFA
Description VSA VSAU /‘\
G\
BFA BFA
Original Rolling Scrolling
Restriction must can be divisible by 2
Status Availability
Normal Mode Onyldle Mode Off, Sleep Out Yes
Register Normal'Mode On, Idle Mode On, Sleep Out Yes
Availability PartialMode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.29 TEOF (34H) : Tearing Effect Line Off

34H TEOF (Tearing Effect Line Off)
Inst / Para WIR/C D7 D6 D5 D4 D3 D2 D1 DO (Default)
TEOF C 0 0 1 1 0 1 0 0 (34H)
Parameter No Parameter -
Description This command turns off the display module’s Tearing Effect output signal on the TE signal line.
Restriction This command has no effect when the Tearing Effect output is already off.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.30 TEON (35H) : Tearing Effect Line On
35H TEON (Tearing Effect Line On)
Inst / Para WIR/C D7 D6 D5 D4 D3 D2 D1 DO (Default)
TEON c 0 0 1 1 0 1 0 1 (35H)
1% Parameter W 0 0 0 0 0 0 TE_M | TELOM O0H

TE_M: Output mode of TE signal set
TELOM: Output mode of TE signal, 0:only V-blanking, 1:V-blanking +H-blanking

When TELOM = 0: The Tearing Effect Output line consists of V-Blanking information only:

vdl »le vdh »l
| |
|

Vertical time scale

]

Description |
When TELOM = 1: The Tearing Effect Output Line consists of both V-Blanking 'anhd H<Blanking information:
¢ Tvdl »le Tvdh »l
/ ) \
Vertical time scale | j |
I I I
I I I
Note: During the Sleep In Mode with Tearing Effectslsine Ony Tearing Effect Output pin will be active Low.
Restriction This command has no effect when, thexTearing Effect output is already on.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idie,Mode On, Sleep Out Yes
Availability Partial Mode Onpldle Mode Off, Sleep Out Yes
Partial Made ‘On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.31 MADCTR (36H) : Scan Direction Control

36H MADCTR (Scan Direction Control)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
MADCTR C 0 0 1 1 0 1 1 0 (36H)
1% Parameter W My MX MV RSMY BGR 0 RSMX 0 00H
Bit Description Value
‘1’ = Decreasing in vertical
MY Row Address Increment o .
‘0’ = Increasing in vertical
‘1’ = Decreasing in horizontal
MX Column Address Increment | o .
0’ = Increasing in horizontal
Only support circle or square panel, row pixel'=,column pixel
- MV Row/Column Order ‘1’ = Row/column exchange
Description
‘0’ = Normal
‘1" = BGR Order
BGR RGB/ BGR Order
‘0’ = RGB Order
‘1" = Flipped displa
RSMX Horizontal Flip , PP . Py
‘0’ = Normal display
‘1’ = Flipped displa
RSMY Vertical Flip , PP ) B
‘0’ = Normal display
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sieep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Version 0.3 Page 130 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



Sitroviix ST7801N

11.2.32 VSCRSADD (37H) : Vertical Scrolling Start Address

37H VSCRSADD (Vertical Scrolling Start Address)

Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
VSCRSADD C 0 0 1 1 0 1 1 1 (37H)
1%t Parameter WIR VSP[15:8] 00H
2" Parameter W/R VSP[7:0] OOH

VSP[15:0]: Vertical Scrolling Point used with Vertical Scrolling Definition(33h). These two commands describe the

scrolling area and the scrolling mode.

Ex: TFA=40, BFA=40, VSA=100

VSP=0 VSP=10 VSP=50 VSP=90
TFA TFA TFA TFA
Description
VSA VSA — VSA
VSA o o U
o O
~—
o o ~—
BFA BFA BFA BFA
Restriction must can be divisible by 2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode_On, IdlesMede.Off, Sleep Out Yes
Partial Mode On; Idle Made On, Sleep Out Yes
Sleep In Yes
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11.2.33 IDMOFF (38H) : Idle Mode Off
38H IDMOFF (Idle Mode Off)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
IDMOFF c 0 0 1 1 1 0 0 0 (38H)
Parameter No Parameter -
Description This command causes the display module to enter normal mode(exit HBM, idle and deep idle)
Restriction This command has no effect when module is already in normal mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.34 IDMON (39H) : Idle Mode On
39H IDMON (Idle Mode On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
IDMON C 0 0 1 1 1 0 0 1 (39H)
Parameter No Parameter -
This command causes the display module to enter idle mode(exit HBM, normal and deep idle)
Description ' ‘
Restriction This command has no effect when module is already in idle mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.35 COLMOD (3AH) : Interface Pixel Format
3AH COLMOD (Interface Pixel Format)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
COLMOD c 0 0 1 1 1 0 1 0 (3AH)
1st Parameter w SPI_IF_SEL VIPF[2:0] 0 IFPF[2:0] 77H
This command sets the pixel format for the RGB image data used by the interface.
SPI_IF_SEL: 1: VIPF[2:0] pixel format used by SPI interface
0: IFPF[2:0] pixel format used by SPI/MIPI interface
VIPF[2:0] : SPI interface format in ST7801N when SPI_IFPF_SEL =1
IFPF[2:0] : MIPI and SPI interface pixel format when SPI_IFPF_SEL =0
IFPF[2:0] Value
Description 3'b001 SPI 8bit/pixel, 256 gray colors
3'b010 SPI 8bit/pixel, RGB 3-3-2-hit
3'b011 SPI 3bit/pixel, RGB 1-1-1-hit
3'b101 16bit/pixel, RGB 5-6-5-bit
3'b110 18bit/pixel, RGB 6-6-6-bit
3'b111 24bit/pixel, RGB 8-8-8-bit
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode,On, |dlesMode;On, Sleep Out Yes
Availability Partial Mode On; Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Version 0.3 Page 134 of 165 2024/06

Sitronix Confidential

or disclosed in whole or in part without prior written permission of Sitronix.

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,




Sitroviix ST7801N

11.2.36 HSCRSADD (3BH) : Horizontal Scrolling Start Address

3BH HSCRSADD (Horizontal Scrolling Start Address)

Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
HSCRSADD c 0 0 1 1 1 0 1 1 (3BH)
15t Parameter W/R HSP[15:8] 00H
2nd Parameter W/R HSP[7:0] 00H

HSP[15:0]: Horizontal Scrolling Point used with Horizontal Scrolling Definition(32h). These two commands describe the
scrolling area and the scrolling mode.
Ex: BFA=40, RFA=40, HSA=100
VSP=0 VSP=10 VSP=50 VSP=90
Description BFA HSA RFA BFA HSA RFA BFA HSA RFA BFA HSA RFA
e o (6} (6} e o
— g — ~—
Restriction must can be divisible by 2
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On;,Sleep @ut Yes
Sleep In Yes
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11.2.37 RAMWRC (3CH) : Memory Continuous Write
3CH RAMWRC (Memory Continuous Write)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RAMWRC C 0 0 1 1 1 1 0 0 (3CH)
1% Parameter w D7 D.6 D:5 D,4 D;3 D;3 D;1 D,0 -
2" parameter W D,7 D,6 D,5 D.4 D.3 D;3 D,1 D,0 -
N Parameter W Dn7 Dn6 Dn5 D4 Dn3 Dn3 Dyl D\0. -

This command sets the pixel format for the RGB image data used by the interface.
This command transfers image data from the host processor to the display module’s frame memorny Continuing from the

pixel location following the previous write_memory_continue or write_memory_start ¢emmangd-

Data is written continuing from the pixel location after the write range of the previoussRAMWR (2Ch) or RAMWRC (3Ch).

pescription The X Address register is then incremented and pixels are written to ithe frame memory until the X Address register
equals the End X Address (EX) value.
The X Address register is then reset to Start X Address (SX) and'the Y Address register is incremented.
Pixels are written to the frame memory until the page register equals the End Y Address (EY) value or the host processor
sends another command.
o A Memory Write should follow a CASET(2Ah), RASET(2Bh) or MADCTR(36h) to define the write location. Otherwise,
Restretion data written with RAMWR(2Ch) and any following RAMWRC(3Ch) commands is written to undefined locations.
Status Availability
Normal ModeyOn, ldle'MaderOff, Sleep Out Yes
Register Normal Mode On;ldle Mode On, Sleep Out Yes
Availability Partial Mode On;,ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.38 SCGAPDEF (3FH) : Scrolling Gap Definition

3BH SCGAPDEF (Scrolling Gap Definition)

Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SCGAPDEF c 0 0 1 1 1 1 1 1 (3FH)
1% Parameter WIR SCGAPEN SCGAP[6:0] 00H
2" Parameter W/R SCGAP_R[7:0] OOH
3 Parameter W./R SCGAP_G[7:0] O0H
4" parameter WIR SCGAP_B[7:0] O00H

SCGAPEN: 1: Enable Scrolling Gap Function, 0: Disable
SCGAPI[6:0]: Scroll Gap Line

Description SCGAP_R[7:0]: Scroll Gap Red Color Definition
SCGAP_G[7:0]: Scroll Gap Green Color Definition

SCGAP_BJ[7:0]: Scroll Gap Blue Color Definition

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode Qn, Sleep Out Yes
Sleep In Yes
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11.2.39 SPI_RD_EN (42H) : SPI Read Enable

42H SPI_RD_EN (SPI Read Enable)

Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SPI_RD_EN c 0 1 0 0 0 0 1 0 (42H)
1% Parameter WIR SPI_RD_CAP[1:0] O00H

SPI_RD_CAP[1:0]: Read/Write CMD read protection in 3-wire SPI or 4-wire SPI.

Description 1: Read mode enable

Other: Read mode disable
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.40 STESL (44H) : Set Tear Scanline

44H STESL (Set Tear Scanline)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
STESL c 0 1 0 0 0 1 0 0 (44H)
1st parameter WI/R 0 0 0 0 0 0 STS[9:8] O00H
2" parameter W/R STS[7:0] 00H
Description This command turns on the display Tearing Effect output signal on the TE signal line when the display reaches line N.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.41 GSL (45H) : Get Scanline
45H GSL (Get Scanline)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
GSL c 0 1 0 0 0 1 0 1 (45H)
1st parameter R 0 0 0 0 0 0 GTS[9:8] -
2" parameter R GTS[7:0] -
The display returns the current scan line, N, used to update the display device.
The total number of scan lines on a display device is defined as VSYNC + VBP + VACT + VFP.
Description
The first scan line is defined as the first line of V-Sync and is denoted as Line 0.
When in Sleep Mode, the value returned by get scanline is undefined.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.42 PCD (47H) : Panel Crack Detection

47H PCD (Panel Crack Detection)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
PCD c 0 1 0 0 0 1 1 1 (47H)
1st parameter WI/R 0 0 0 0 0 0 0 PCD_EN 00H

Description PCD_EN: 1: Panel Crack Detection enable, 0: Disable

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.43 DSTBON (4FH) : Deep Standby Mode On
4FH DSTBON (Deep Standby Mode On)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
DSTBON c 0 1 0 0 1 1 1 1 (4FH)
1st parameter w 0 0 0 0 0 0 0 DSTB O00H
This command is used to enter deep standby mode.
DSTB="1", enter deep standby mode.
Notes:
Description
1. To exit Deep Standby Mode, input low pulse more than 3 ms to pin RESX.
2. For MIPI IF, if deep standby mode is used, please pull HSSI_CLK_P/N & HSSI_DO0~D1 /PN to GND after executing
deep standby command.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.44 WRDISBYV (51H) : Write Display Brightness

51H WRDISBYV (Write Display Brightness)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
WRDISBV c 0 1 0 1 0 0 0 1 (51H)
1st parameter w DBV[7:0] FFH
This command is used to adjust brightness value.
Description
In principle relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.45 RDDISBV (52H) : Read Display Brightness

52H RDDISBYV (Read Display Brightness)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDISBV c 0 1 0 1 0 0 1 0 (52H)
1st parameter R DBV[7:0] FFH
This command is used to adjust brightness value.
Description
In principle relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.46 WRCTRLD (53H) : Write Display Control

53H WRCTRLD (Write Display Control)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
WRCTRLD c 0 1 0 1 0 0 1 1 (53H)
1st parameter W 0 0 BCTRL 0 DD 0 0 0 00H

BCTRL: Brightness control ,1=enable

Description
DD: Display dimming control ,1=enable

Restriction The display supplier cannot use this command for tuning

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Version 0.3 Page 145 of 165 2024/06

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced,
or disclosed in whole or in part without prior written permission of Sitronix.



Sitroviix ST7801N

11.2.47 RDCTRLD (54H) : Read Display Control

54H RDCTRLD (Read Display Control)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDCTRLD c 0 1 0 1 0 1 0 0 (54H)
1st parameter R 0 0 BCTRL 0 DD 0 0 0 00H
BCTRL: Brightness control ,1=enable
Description
DD: Display dimming control ,1=enable
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.48 WRACL (55H) : Write ACL Control
55H WRACL (Write ACL Control)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
WRACL c 0 1 0 1 0 1 0 1 (55H)
1st parameter w 0 0 0 0 0 0 ACL_EN[1:0] O00H
Description ACL_EN[1:0]: ACL(Active current limit) function enable, O: Disable, 1: Levell, 2: Level2, 3: Level3
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.49 RDACL (56H) : Read ACL Control
56H RDACL (Read ACL Control)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDACL c 0 1 0 1 0 1 1 0 (56H)
1st parameter R 0 0 0 0 0 0 ACL_EN[1:0] O00H
Description ACL_EN[1:0]: ACL(Active current limit) function enable, O: Disable, 1: Levell, 2: Level2, 3: Level3
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.50 SLRWR (58H) : Set color enhance

58H SLRWR (Set color enhance)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SLRWR c 0 1 0 1 1 0 0 0 (58H)
1st parameter w 0 0 0 0 0 SLR_EN SLR_LEVELJ[1:0] O00H
SLR_EN: Sunlight Readable Enhancement Enable, 0: disable, 1: enable
Description
SLR_LEVELJ[1:0]: Sunlight Readable Enhancement Level, 0~2, low to high
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.51 SLRRD (59H) : Read color enhance

59H SLRRD (Read color enhance)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
SLRRD c 0 1 0 1 1 0 0 0 (59H)
1st parameter R 0 0 0 0 0 SLR_EN SLR_LEVELJ[1:0] O00H
SLR_EN: Sunlight Readable Enhancement Enable, 0: disable, 1: enable
Description
SLR_LEVELJ[1:0]: Sunlight Readable Enhancement Level, 0~2, low to high
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.52 WROPS (5AH) : Write OPS enable

5AH WROPS (Write OPS enable)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
WROPS c 0 1 0 1 1 0 1 0 (5AH)
1st parameter R 0 0 0 OPS2_EN 0 OPS_SEL 0 OPS_EN 00H
OPS2_EN: OPS function, auto adjust output RGB data weight, O: disable, 1: enable
Description OPS_EN: OPS function, auto adjust OVSS voltage by SWIREL or SWIRER pulse, 0: disable, 1: enable
OPS_SEL: OPS reference select, 0: DBV, 1: RGB data
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.53 RDOPS (5BH) : Read OPS enable
5BH RDOPS (Read OPS enable)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDOPS c 0 1 0 1 1 0 1 1 (5BH)
1st parameter R 0 0 0 OPS2_EN 0 OPS_SEL 0 OPS_EN 00H
OPS2_EN: OPS function, auto adjust output RGB data weight, O: disable, 1: enable
Description OPS_EN: OPS function, auto adjust OVSS voltage by SWIREL or SWIRER pulse, 0: disable, 1: enable
OPS_SEL: OPS reference select, 0: DBV, 1: RGB data
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.54 WRHBMBY (5CH) : Write HBM Display Brightness

5CH WRHBMBYV (Write HBM Display Brightness)
Inst / Para WIR/C D7 D6 D5 D4 D3 D2 D1 DO (Default)
WRHBMBV C 0 1 0 1 1 1 0 0 (5CH)
1st parameter w DBV_HBM[7:0] FFH
Description This command is used to adjust brightness value in HBM mode.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.55 RDHBMBYV (5DH) : Read HBM Display Brightness

5DH RDHBMBYV (Read HBM Display Brightness)
Inst / Para WIR/C D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDHBMBV C 0 1 0 1 1 1 0 1 (5DH)
1st parameter R DBV_HBM[7:0] FFH
Description This command is used to adjust brightness value in HBM mode.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.56 HBMEN (5EH) : HBM Enable
5EH HBMEN (HBM Enable)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
HBMEN C 0 1 0 1 1 1 1 0 (5EH)
1st parameter W 0 0 0 0 0 0 0 HBM_EN 00H
HBM_EN: 0:exit HBM to Normal mode, 1:enter HBM
[ Normal ]
Description l .
[ HBM ] [ IDLE/DEEP IDLE ]
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.57 DPIDLEEN (5FH) : Deep Idle Enable
5FH DPIDLEEN (Deep Ildle Enable)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
DPIDLEEN c 0 1 0 1 1 1 1 1 (5FH)
1st parameter w 0 0 0 0 0 0 o |PPIOFE- ooH
DP_IDLE_EN: O:exit DEEP_IDLE mode to normal mode, l:enter DEEP_IDLE mode
Description ! !
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.58 RDDDBS (A1H) : Read DDB
AlH RDDDBS (Read DDB)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDDBS c 1 0 1 0 0 0 0 1 (A1H)
1st parameter R SID[7:0] O00H
2" parameter R SID[15:8] 00H
3 parameter R MID[7:0] 00H
4" parameter R MID[15:8] 00H
5" parameter R 1 1 1 1 1 1 1 1 FFH
SID[15:0]: Supplier ID code
Description MID[15:0]: Module ID code
Note: Parameter OxFF is an “Exit Code”, this means that there is no more datasin the DDB block.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.59 RDDDBC (A8H): Read DDB Continuous
A8H RDDDBC (Read DDB Continuous)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDDDBC C 1 0 1 0 1 0 0 0 (A8H)
1st parameter R SID[7:0] O00H
2" parameter R SID[15:8] 00H
3 parameter R MID[7:0] 00H
4" parameter R MID[15:8] 00H
5" parameter R 1 1 1 1 1 1 1 1 FFH

SID[15:0]: Supplier ID code

Description MID[15:0]: Module ID code
Note: Parameter OxFF is an “Exit Code”, this means that there is no more datasin the DDB block.
o A Read DDB Start command (RDDDBS) should be executed at least once, before a Read DDB Continue command
Restrction (RDDDBC) to define the read location. Otherwise, data read with'a Read,DDB' Continue command is undefined.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode Qn, Sleep Out Yes
Sleep In Yes
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11.2.60 RDFCS (AAH) : Read First Checksum

AAH RDFCS (Read First Checksum)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDFCS c 1 0 1 0 1 0 1 0 (AAH)
1st parameter R FCS[7:0] 00H
o This command returns the first checksum what has been calculated from “User Command Set” area registers (not include
pescription “Manufacture Command Set”) after the write access to those registers has been done.
It will be necessary to wait 150ms after there is the last write access on “User Command Set” area registers before there
Restriction
can read this checksum value.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.61 RDCCS (AFH) : Read Continue Checksum

AFH RDCCS (Read Continue Checksum)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDCCS c 1 0 1 0 1 1 1 1 (AFH)
1st parameter R CCS[7:0] O00H
This command returns the continuous checksum what has been calculated from “User Command Set” area registers
Description
after 150ms.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.62 RDID1 (DAH) : Read Display Identification Information 1

DAH RDID1 (Read Display Identification Information 1)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDID1 C 1 1 0 1 1 0 1 0 (DAH)
1st parameter R ID1[7:0] O00H

Description This read byte identifies the AMOLED module’s manufacturer.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.63 RDID2 (DBH) : Read Display Identification Information 2

DBH RDID2 (Read Display Identification Information 2)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDID2 C 1 1 0 1 1 0 1 1 (DBH)
1st parameter R ID2[7:0] O00H

Description This read byte identifies the AMOLED module’s manufacturer.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.64 RDID3 (DCH) : Read Display Identification Information 3

DCH RDID3 (Read Display Identification Information 3)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDID3 C 1 1 0 1 1 1 0 0 (DCH)
1st parameter R ID3[7:0] O00H

Description This read byte identifies the AMOLED module’s manufacturer.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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11.2.65 RDID4 (DDH) : Read Display Identification Information 4
DDH RDID4 (Read Display Identification Information 4)
Inst / Para W/R/IC D7 D6 D5 D4 D3 D2 D1 DO (Default)
RDID4 c 1 1 0 1 1 1 0 0 (DDH)
1st parameter R 1D41[7:0] O00H
2" parameter R ID42[7:0] 00H
Description This read byte identifies the AMOLED module’s manufacturer.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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