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to the copyright owner.

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner reserves the right to
make changes inircuit design and/or specifications at any time without notice. Allwinner does not assume any
responsibility and liability for its use. Nor for any infringements of patents or other rights of the third parties
which may result from its use. No licensegranted by implication or otherwise under any patent or patent
rights of Allwinner. This documentation neither states nor implies warranty of any kind, including fitness for any
particular application.

Third party licences may be required to implememé tsolution/product. Customers shall be solely responsible
to obtain all appropriately required third party licences. Allwinner shall not be liable for any licence fee or
royalty due in respect of any required third party licence. Allwinner shall havean@amty, indemnity or other
obligations with respect to matters covered under any required third party licence.
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3.18.5.10. Shutdown threshold Control Register0 (Default Value: 0x04€90000)............. 267
3.18.5.11. Shutdown threshlal Control Registerl (Default Value: 0x04e€90000Q)............... 267
3.18.5.12. Shutdown threshold Control Register2 (Default Value: 0x04e90000)............. 267
3.18.5.13. Average filter Control Register (Default Value: 0x00000001)..............cccvvenn.. 268
3.18.5.14. Thermal Sensor 0&1 calibration Data Register (Default Value: 0x08000800).268
3.18.5.15. Thermal Sensor 2 calibration Data Register (Default Value: 0x00000800).....268
3.18.5.16. THSO Data Register (Default Value: 0x00000QQQ).............cccccvvrvrrrrreeeeeeeeeennnn. 269
3.18.5.17. THS1 Data Register (Default Value: 0x0000QQQQ)...........eeerrurererrreeeenieeeeiee 269
3.18.5.18. THS2 Data Register (Default Value: 0x00000QQQ).............cccccvvvvrrrrreererreeeeenn. 269
3.19. [ I PP 270
G0 TR O @Y= V= SRS 270
N K T O (o o] QST 11| of = S PP PPRPT 270
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3.19.3.  OPeration PrINCI[B ......cccuiiiieeeeeii e e e e e e e e e e s r e e e e e e aaaaaeaaeaaeean 270
3.19.4. KEY_ADBREGISEI LISE....iiuteiiiieiiitiiii ettt e e e e e e e e s eennbeeeeas 271
3.19.5. KEYADREQISIEr DESCIIPUION. .. .uuueirriiiiiiiieitiiteeeeeeeeeesssseeireeeeeeeerrreeeeeeeaeeeessssssanannnnnns 272

3.19.5.1. KEYADC Control Register (Default Value: 0X01000168).......c..coecvveeereeriiurennnn. 272
3.19.5.2. KEYADC Interrupt @twol Register (Default Value: 0x00000000)..........cccceeeeennee 273
3.19.5.3. KEYADC Interrupt Status Register (Default Value: 0x00000000)..................... 273
3.19.54. KEYADC Data Register (Default Value: 0x0000QQQQ)............eeeeeerrriirreeeaernnnn 274

o 7021 0 B AN (o [To T @ To [= o 3 U EPSPUPRPR 275
G0 O 5 B @)Y= V= PSP PPPPPPPPRPOUPPPTPN 275
3.20.2. Power and Signal DESCIIPUQN.........oiiuiiiiie ettt e e s s s e e s sneeeeeeeeanes 276
3.20.2.1. ANAIOG /O PiNS...ciiiiiiiiiee ittt e e e e as 276
3.20.2.2. Filer/REIEENCE.......eeiiiii it abre e e 276
3.20.2.3. POWEIGIOUNG.....ceiiiiiiiiiiie ettt sttt e e st ee e e s st e e e e s s nbbe e e e e s s ensbaenaaesennees 277
3.20.3. Data Path DIAQIaL........ccueiiiiiieieeesaiiiiieee e e aetieeeeaeseesteeeeaessssaeeeeaesasasnbeeeeessnassreeeaessanns 277
3.20.4. Audio COEC REGISIEN LISL...uiiiiiiiiiieeeeiiii e e e e e e e e e e eaaaeas 277
3.20.5. Audio Codec Register DeSCHPUON. .......c..viiii ettt 283
3.20.5.1. 0x0012S_AP Control Register(Belt Value: 0x00000000).........cceeevrrvreereerriaennnn 283
3.20.5.2. 0x0412S_AP Format RegisterO(Default Value: 0x0000000C)..........cceevevrrreennn.. 284
3.20.5.3. 0x08 12S_AP FormBegisterl(Default Value: 0x00004020)...........c.cceeeeviivreernenns 285
3.20.5.4. 0x0CI2S_AP Interrupt Status Register(Default Value: 0x00000010)................ 286
3.20.5.5. 0x10I12S_AP RX FIFO Register(Default Value: 0x00000000)..........ccevvvveeeeeenn. 287
3.20.5.6. 0x1412S_AP FIFO Control Register(Default Value: 0x000400F0).................... 287
3.20.5.7. 0x18I2S_AP FIFO Status Register(Default Value: 0x1080000Q0Q).............cc..... 288

3.20.5.8. 0x1CI2S_AP DMA&Interrupt Control Register(Default Value: 0x00000000Q)....289
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3.20.5.9. 0x2012S_AP TX FIFO Register(Default Value: 0x00000000)...............ccccunnnnns 290
3.20.5.10. 0x2412S_AP Clock Divide Register(Default Value: 0x00000000)................... 290
3.20.5.11. 0x2812S_AP TX Counter Register(Default Value: 0x0000000Q)............cccc..... 291
3.20.5.12. 0x2CI2S_AP RX Counter Register(Default Value QRADDO).........c..coevvreeeeeennes 291
3.20.5.13. 0x3012S_AP TX Channel Select Register(Default Value: 0x00000001)......... 292
3.20.5.14. 0x3412S_AP TX Channeapping Register(Default Value: 0x7654321Q).......... 292
3.20.5.15. 0x38I12S_AP RX Channel Select Register(Default Value: 0x00000QQ1)......... 293
3.20.5.16. 0x3CI2S_AP RX Channel Mapping Register(Default Value: 0x00003210).....293
3.20.5.17. 0x200 Codec ResBegister(Default Value: 0x00000101).........ccceevvvvviiiiccnnnnns 294
3.20.5.18. 0x20C System Clock Contragister(Default Value: 0x00000000).................... 294
3.20.5.19. 0x210 Module Clock ContrBlegister(Default Value: 0x00000000j)................... 295
3.20.5.20. 0x214 Module Reset ContrBegister(Default Value: 0x00000000)................... 296

3.20.5.21. 0x218System Sample rate & SRC Configuration Re@sfault Value: 0x00000000)

296
3.20.5.22. 0x21CSystem SRC Clock Source Select Register(Default Value: 0x00000002%7
3.20.523. 0x220 System DVC Mode SelRegister(Default Value: 0x00000000).............. 298
3.20.5.24. 0x240AIF1 BCLK/LRCK Control Register(Default Value: 0x00000000j).......... 298
3.20.5.25. 0x244AIF1 ADCDAT Control Register(Default Value: 0x00000000)............... 299
3.20.5.26. 0x248AIF1 DACDAT Control Register(Default Value: 0x00000000)............... 301
3.20.5.27. 0x24CAIF1 Digital Mixer Source Select Register(Default Value: 0x000000Q0302
3.20.5.28. 0x250AIF1 Volume Control 1 Register(@gf Value: 0XO000A0AQ)...........c..c..... 303
3.20.5.29. 0x254AIF1 Volume Control 2 Register(Default Value: 0OXx0000A0AQ)............. 304
3.20.5.30. 0x258AIF1Volume Control 3 Register(Default Value: 0XO000A0AQ).............. 304
3.20.5.31. 0x25CAIF1 Volume Control 4 Register(Default Value: 0XO000A0AQ)............. 305
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3.20.5.32. 0x260AIF1 Digital Mixer Gain Control Register(Default Value: 0x00000000).306
3.20.5.33. 0x264AIF1 Receiver Data Discarding Control Register(Default Value: 0x00080600)
3.20.5.34. 0x280AIF2 BCLK/LRCK Control Register(Default Value: 0x00000000).......... 307
3.20.5.35. 0x284AIF2 ADCDAT Control Registefédlt Value: 0x00000000)...................... 308
3.20.5.36. 0x288AIF2 DACDAT Control Register(Default Value: 0x00000000j)............... 309
3.20.5.37. 0x28CAIF2Digital Mixer Source Select Register(Default Value: 0x00000000)310
3.20.5.38. 0x290AIF2 Volume Control 1 Register(Default Value: 0xO000A0AQ)............. 310
3.20.5.39. 0x298AIF2 Volume Control 2 Register(Default Value: 0xO000A0AQ)............. 311
3.20.5.40. 0x2A0AIF2 Digital Mixer Gain Control Register(Default Value: 0x00000000).312
3.20.5.41. 0x2A4AIF2 Receiver Data Discarding Control Register(Default Value: 0x0008D200)
3.20.5.42. 0x2CQAIF3 BCLK/LRCK Cohregister(Default Value: 0x0000000Q0Q)................ 312
3.20.5.43. 0x2C4AIF3 ADCDAT Control Register(Default Value: 0x00000000)............... 313
3.20.5.41. 0x2C8AIF3 DACDAT Control Register(Default Value: 0x00000000)............... 313
3.20.5.45. 0x2CQAIF3 Signal Path Control Register(Default Value: 0x00000000)........... 314
3.20.5.46. Ox2E4AIF3 Receiver Data Discarding Control Register(Default Value: 0x00080800)
3.20.5.47. 0x300ADC Digital Control Register(Default Value: 0x00000000).................... 315
3.20.5.48. 0x304ADC Volume Control Register(Default Value: 0OXO000A0AQ)................ 316
3.20.5.49. 0x308ADC Debug Control Register(Dédfa@lue: 0x0000000Q)............ccvvvveeeee. 316
3.20.5.50. 0x310HMIC Control 1 Register(Default Value: 0x00000020)............ccccvvveenn.. 318
3.20.5.51. 0x314HMIC Contro? Register(Default Value: 0x00000000).............cccvveeerunen. 319
3.20.5.52. 0x318HMIC Status Register(Default Value: 0x00000000)..............cceeevunnnnnns 319
3.20.5.53. 0x320DAC Digital Control Register(Default Value: 0x00000000).................... 320
3.20.5.54. 0x324DAC Volume Control Register(Default Value: 0XO000A0AQ)................ 321
3.20.5.55. 0x328DAC Debug Control Register(Default Value: 0x0000000Q)................... 322
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3.20.5.56. 0x330DAC Digital Mixer Source Select Register(Default Value: 0x00000000322
3.20.5.57. 0x334DAC Digital Mixer Gain Control Register(Default Value: 0x00000000).323
3.20.5.58. 0x400 MC DAP Left Status Register(Default V&lk@0000000).............cccc........ 323
3.20.5.59. 0x404 MC DAP Right Status Register(Default Value: 0x000QQQQQ).............. 324
3.20.5.60. 0x408ADC DAP Left Omzel Control Register(Default Value: 0x00000000)......324
3.20.5.61. 0x40CADC DAP Right Channel Control Register(Default Value: 0x0000000(25
3.20.5.62. 0x410ADC DAP Left Target Level Register(Default Value: 0x00002C28)......325
3.20.5.63. 0x414ADC DAP Right Target Level Register(Default Value: 0x00002C28)....326
3.20.5.64. 0x418ADC DAP Left High Average Coef Register(Default Value: 0x0000000%536
3.20.5.65. 0x41CADC DAP Left Low Average Coef Ra¢idefault Value: 0OxO0001EBS).....326
3.20.5.66. 0x420ADC DAP Right High Average Coef Register(Default Value: 0x00000(BZ%H
3.205.67. 0x424ADC DAP Right Low Average Coef Register(Default Value: 0x00001EREB)
3.20.5.68. 0x428ADC DAP Left Decay Time Register(Default Value: 0x0000001F).......327
3.20.5.69. 0x42CADC DAP Left Attack Time Register(Default Value: 0x00000000)........ 327
3.20.5.70. 0x430ADC DAP Right Decay Time Register(Default Value: 0xa69000.......... 327
3.20.5.71. 0x434ADC DAP Right Attack Time Register(Default Value: 0x000000QQ).....328
3.20.5.72. 0x438ADC DAP Noise Thresth Register(Default Value: OXO0001ELE)............ 328

3.20.5.73. 0x43C ADC DAP Left Input Signal High Average Coef Register(Default Value:
0300000100 PSSP 329

3.20.5.74. 0x440 ADC DAP Left Input Signal Low Average Coef Register(Default Value:
OXOOO00LEBS).......ceeiiieeiiiitieie e et eiitee e e e s ettt e e e e st re e e e s s sseaeeeeessnsbeeeeeesaaasbeeeaeessnnnaeeeeeennnrrens 329

3.20.5.75. 0x444 ADC DAP Right Input Signal High Average Coef Registel{Défhue:
0000001000 L PSR 329

3.20.5.76. 0x448 ADC DAP Right Input Signal Low Average Coef Register(Default Value:
OXOOOO0LEBS). ....ceeitite et et e et ettt e ekt e e ettt e e ettt e e e tte e e ettt e e antee e e aneeeeanneeaeenneeeeannneeeans 329

3.20.5.77. 0x44CADC DAP High HPF Coef Register(Default Value: 0XO00000EE)........ 330
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3.20.5.78. 0x450ADC DAP Low HPF Coef Register(Default Value: 0XO000FAC1)......... 330
3.20.5.79. 0x454ADC DAP Optimum Register(Default Value: 0x000000QQ)................... 330
3.20.5.80. 0x480DAC DAP Control Register(Default Value: 0x00000000)............cceeeee.... 331
3.20.5.81. 0x4DOAGC Enable Register(Default Value: 0x00000000)...........ccevrivrrereeennns 331
3.20.5.82. 0x4D4DRC Enable Register(Default Value: 0x00000000)...........cceerivrrereeennns 332
3.20.5.83. 0x4D8SRC Bist Control Register(Default Value: 0x00000000)..............cccc..... 333
3.20.5.84. 0x4DCSRC Bist Status Register(Default Value: OXIEIR).............c.ceeeeerenevneenn. 334
3.20.5.85. 0x4EOSRC1 Control 1 Register(Default Value: 0x0000000Q).............ccccvveenn.. 335
3.20.5.86. Ox4E4SRCL1 Control 2 Register(Défadalue: 0x00000000)............ccccvvvrrrveeenen. 335
3.20.5.87. 0x4E8SRC1 Control 3 Register(Default Value: 0x00000040).............ccevveenn.. 335
3.20.5.88. O0x4ECSRCL1 Contrdl Register(Default Value: 0x00000000)...........ccceeevivvreenn. 335
3.20.5.89. 0x4FOSRC2 Control 1 Register(Default Value: 0x00000000)..............cevvveeeee. 336
3.20.5.90. 0x4F4SRC2 Control 2 Register(Default Value: 0x00000000)..............cccvveenn.. 336
3.20.5.91. 0x4F8SRC2 Control 3 Register(Default Value: 0x00000040)..............cccvveeen.. 336
3.20.5.92. 0x4FCSRC2 Control 4 Register(Default Value: 0x00000000)............c.cvvvveeee. 336
3.20.5.93. 0x600 DRCHigh HPF Coef Register(Default Value: 0XO00000EE)................. 337
3.20.5.94. 0x604 DRCDhow HPF Coef Register(Default Value: 0XO000FAC1)................. 337
3.20.5.95. 0x608 DRCQControl Register(Default Value: 0X00000080)...........cevvereererreennnn. 337
3.20.5.96. 0x60C DRCQeft Peak Filter High Attack Time Cdrégister(Default Value:
(0000100000 PSSR 338
3.20.5.97. 0x610 DRCOLeft Peak Filter Low Attack mié Coef Register(Default Value:
(0000100 = T PSP 339
3.20.5.98. 0x614 DRCO RighPeak Filter High Attack Time CoRggister(Default Value:
1000010000 PRSP 339
3.20.5.99. 0x618DRCPeak Filter Low Attack Time Caafgister(Default Value: 0x00007 7889
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3.20.5.100. Ox61CDRCOLeft Peak Filter High Release Time CRefister(Defult Value:
0x000000FF339

3.20.5.101. 0x620 DRCOLeft Peak Filter Low Release Time CRefister(Default Value:
0x0000E1F8339

3.20.5.102. 0x624 DRCO RighPeak filter High Release Time Cdedqgister(Default Value:
0x000000FF340

3.20.5.103. 0x628 DRCO RighPeak filter Low Release Time Cdedgister(Default Value:
0x0000E1F8340

3.20.5.104. 0x62CDRCAQ.eft RMS Filter High Cdeégister(Default Value: 0x00000001)....340
3.20.5.105. 0x630DRCQeft RMS Filter Low Cdeégister(Default Value: 0x00002BAF)....340
3.20.5.106. 0x634DRC®Right RMS Filter High Cdeédgister(Default Value: 0x00000001)..340
3.20.5.107. 0x638DRC®Right RMS Filter Low Cdeégister(Default Value: 0x00002BAF).341

3.20.5.108. 0x63C DRCO Compressor Theshold High Settingegister(Default \ae:
0x000006A4341

3.20.5.109. 0x640 DRCO Compressor Theshold Low SettinRegister(Default Value:
0x0000D3C®B41

3.20.5.110. 0x644DRCG@ompressor Slope High SettiRggister(Default Value: 0x0000008a@1L
3.20.5.111. 0x648DRCG@ompressor Slope Low SettiRggister(Default Value: 0x000000C8)1

3.20.5.112. 0x64CDRCOCompressor High Output at Compressor Thresliredister(Default
Value: OXO00O0FO5B)......cciiiiieee ettt e e e e e e e e e e s e e e e e e e e e eaaaaaaaeaeeeaaaaaans 342

3.20.5.113. 0x650 DRCOCompressor LovDutput at Compressor ThreshoRegister(Default
Value: OXO000Z2CBE)...ciiiiiiiiieee ettt e e e e e e e e e e e e e e bbb e e e e e e aaaaaaaaeaeeaaaaaans 342

3.20.5.114. 0x654DRCAQimiter Theshold High SettiRegister(Default Value: 0x000001A9%2
3.20.5.115. 0x658DRCQ.imiter Theshold Low SettifRegister(Default Value: 0x000034E@42
3.20.5.116. Ox65CDRCAQ.imiter Slope High SettifRegister(Defalt Value: 0x00000005).....342
3.20.5.117. 0x660DRCAQ.imiter Slope Low Settirigegister(Default Value: 0x00001EBS)..343

3.20.5.118. 0x664 DRCOLimiter High Output at Limiter ThreshoRegister(Default Value:
0x0000FBD&®43
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3.20.5.119. 0x668 DRCOLimiter Low Output at Limiter Thresholegister(Default Value:
0x0000FBA743

3.20.5.120. 0x66CDRCExpander Theshold High SettiRggister(Default Value: 0x00000B243
3.20.5.121. 0x670DRCEXxpandeiTheshold Low Settingegister(Default Value: 0x000072343
3.20.5.122. 0x674DRCExpander Slope High SettiRggister(Default Value: 0x00000500844
3.20.5.123. 0x678DRCExpander Slope Low SettiRggister(Default Value: 0x00000000)344

3.20.5.124. 0x67CDRCExpander High Output at Expander Threstiédjister(Diault Value:
0x0000F45F344

3.20.5.125. 0x680DRCExpander Low Output at Expander ThresHe&tjister(Default Value:
0x00008D6E344

3.20.5.126. 0x684DRCAQLinear Slope High SettiRggister(Default Value: 0x00000100)....345
3.20.5.127. 0x688DRCAQLinear Slope Low SettifRegister(Default Value: 0x00000000).....345

3.20.5.128. 0x68CDRCO Smooth filteGain High Attack Time CoBfegister(Default Value:
0x00000002845

3.20.5.129. 0x690 DRCO Smooth tdr Gain Low Attack Time Co&fegister(Default Value:
0x00005600845

3.20.5.130. 0x694 DRCO Smooth filteGain High Release Time C&gister(Default Value:
0x00000000845

3.20.5.131. 0x698 DRCO Smooth filteGain Low Release Time Cdedgister(Default Value:
0x00000F04346

3.20.5.132. 0x69CDRCO0O MAX Gain High $wtRegister(Default Value: 0XO000FESSE).....346
3.20.5.133. Ox6A0DRCO MAX Gain Low Setting Register(Default Value: 0x000QCBQF).346
3.20.5.134. 0x6A4 DRCO MIN Gain High Setkegister(Default Value: 0OxO000F95B).......346
3.20.5.135. 0x6A8 DRCO MIN Gain Low SettRegister(Default Value: 0x00002C3E)....... 346

3.20.5.136. OX6AC DRCO Expander Smooth Time High Coef Register(Default Value:
0x00000000847

3.20.5.137. 0x6B0 DRCO Expander Smooth Time Low Coeft&¢€Qefault Value: 0x0000640C)
347
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3.20.5.138. 0x6B4 DRCOptimum Register(Default Value: 0x00000000)...........cccceeeeneneee. 347
3.20.5.139. 0x6B8 DRTHPF Gain High Cdeégister(Default Value: 0x00000100)............ 348
3.20.5.140. 0x6BC DRQOPF Gain Low Cdeégister(Default Value: 0x00000000)............ 348
3.20.5.141. 0x700 DRCHigh HPF Coef Register(Default Value: 0OXx000000FE)............... 348
3.20.5.142. 0x704 DRCllow HPF Coef Register(Default Value: 0XO000FAC1)............... 349
3.20.5.143. 0x708DRC1 Control Register(Default Value: 0x00000080)............c.cvvvvveenen. 349
3.20.5.144. 0x70C DRC1Left Peak Filter High Attack Time Cdeégister(Default Vaé:
0x0000000B350
3.20.5.145. 0x710 DRCl1Left Peak Filter Low Attack Time Cdeégister(Default Value:
0x000077BF350
3.20.5146. 0x714 DRC1 RighPeak Filter High Attack Time Cdeégister(Default Value:
0x0000000B351
3.20.5.147. 0x718DRCPeak Filter Low Attack Time Céafgister(Default Value: 0x00007 783
3.20.5.148. 0x71CDRCl1Left Peak Filter High Release Time CRefister(Default Value:
0x000000FF351
3.20.5.149. 0x720 DRC1Let Peak Filter Low Release Time Caéudgister(Default Value:
0x0000E1F8351
3.20.5.150. 0x724 DRC1 RighPeak filter High Release Time Caéwdgister(Default Value:
0x000000FF351
3.20.5.151. 0x728 DRC1 RighPeak filter Low Release Time Cd&dgister(Default Value:
0x0000E1F8352
3.20.5.152. 0x72CDRA_eft RMS FilteHigh CoeRegister(Default Value: 0x00000001)......352
3.20.5.153. 0x730DRC1eft RMS Filter Low Cdeégister(Default Value: 0x00002BAF)....352
3.20.5.154. 0x734DRCRight RMS Filter High Cdedgister(Default Value: 0x00000001)..352
3.20.5.155. 0x738DRCRIight RMS Filter Low Cdeégister(Default Value: 0x00002BAF-).352
3.20.5.156. 0x73C DRC1 Compressor Theshold High Settingegister(Default Value:
0x000006A4353
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3.20.5.157. 0x740DRCXompressoBlope High Settingegister(Default Value: 0x0000D38&3
3.20.5.158. 0x744DRCXompressor Slope High SettiRggister(Default Value: 0x0000008638
3.20.5.159. 0x748DRCXompressor Slope Low SettiRggister(Default Value: 0x000000E5H3

3.20.5.160. 0x74CDRCI1Compressor High Output at Compressor Threslirediter(Default
Value: OXO000FO5B)........uiieiiiiieiiiree ettt et e e eee et e e sraee e e seaeeesnsaeeesnseeeeannaeeesnseeeesnaeeens 353

3.20.5.161. 0x750 DRCTCompressor Low Output at Compressor ThrestRédjister(Default
RV 1L DTS 07001010 )2 @5 | = RSSO 354

3.20.5.162. 0x754 DRClimiter Theshold High SettifRepgister(Default Value: 0x000001A85%4
3.20.5.163. 0x758 DRCllimiter Theshold Low SettirRegister(Default Value: 0x000R0).. 354
3.20.5.164. 0x75C DRlimiter Slope High SettiRegister(Default Value: 0x00000005)..354
3.20.5.165. 0x760 DRClLimiter Slope Low SettinBegister(Default Value: 0x00001EBS)..354

3.20.5.166. 0x764 DRCLlimiter High Output at Limiter ThreshoRegister(Default Value:
0x0000FBD&55

3.20.5.167. 0x768 DRCLimiter Low Output at Limiter Thresholegister(Default Value:
0x0000FBA7355

3.20.5.168. 0x76C DRCExpander Theshold High SettiRggister(Default Value: 0x00000B2&5
3.20.5.169. 0x770 DRCExpander Theshold Low SettiRggister(Default Value: 0x000072%3%
3.20.5.170. 0x774 DRCHExpander Slope High SettiRggister(Default Value: 0x00000500855
3.20.5.171. 0x778 DRCExpander Slope Low SettiRggister(Default Value: 0x00000000)356

3.20.5.172. 0x77C DRCHExpander High Output at Expander Threshégjister(Default Value:
0x0000F45F356

3.20.5.173. 0x780 DRCExpander Low Output at Expander Thresh&tégister(Default Value:
0x00008D6E}56

3.20.5.174. 0x784 DRClLinear Slope High Settiegister(Default Value: 0x00000100)....356
3.20.5.175. 0x788 DRCllinear Slope Low Settifpgister(Default Value: 0x00000000).....357

3.20.5.176. 0x78C DRC1 Smooth filt&ain High Attack Time CoBegister(Default Value:
0x00000002B57
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3.20.5.177. 0x790 DRC1 Smooth filt€sain Low Attack Time Co&fegister(Default Value:
0x00005600857
3.20.5.178. 0x794 DRC1 Smooth filt€&3ain High Release Time Caéufgister(Default Value:
0x00000000B57
3.20.5.179. 0x798 DRC1 Smooth filt€3ain Low Release Time Cd&dgisterDefault Value:
0x00000F04857
3.20.5.180. 0x79C DRC1 MAX Gain High Setting Register(Default Value: 0xO000FES6358
3.20.5.181. 0x7A0 DRC1 MAX Gain Low Setting Register(Default Value: 0x0000CBOFB58
3.20.5.182. 0x7A4 DRC1 MIN Gain High SetRegister(Default Value: 0x0O000F95B).......358
3.20.5.183. 0x7A8 DRC1 MIN Gain Low SetRagjister(Default Value: 0x00002C3E)....... 358
3.20.5.184. Ox7TAC DRC1 Expander Smooth Time High Coef Register(Default Value:
0x00000000858
3.20.5.185. 0x7B0 DRC1 Expander Smooth Time Low Coef Register(Default Value: 0x0000640C)

359
3.20.5.186. 0x7B8 DR1HPF Gain High Cdeégister(Default Value: 0x00000100)............ 359
3.20.5.187. 0x7BC DRMPF Gain Low Cdeégister(Default Value: 0x00000000)............ 359
3.20.5.188. AC_PR Configuration REQISIEL...........uuuiiiiiiiiiieeee s a e e e 359
3.20.5.189. 0x00Headphone Amplifier Control Register(Default Value: 0xQQ)................ 360
3.20.5.190. 0x01Output Left Mixer Control Register(Default Value: 0x00)....................... 360
3.20.5.191. 0x020utput Right Mixer Control Register(Default Value: 0xQQ).................... 360
3.20.5.192. 0Ox03Earpiece Control Register 0 (Default Value: 0xXQQ)..........cccceeevvvienneenns 361
3.20.5.193. 0x04Earpiece Control Register 1 (Default Value: 0XQQ)..........ccceevrvererineeenns 361
3.20.5.194. 0x05 LINBUT Control Register 0 (Default Value: 0XQQ)............cceeeeeviieecinnnnns 362
3.20.5.195. 0x06 LINBUT Control Register 1 (Default Value: 0XQQ)..........ccceeervererineeenns 362
3.20.5.196. 0x07MIC1 Control Register (Default Value: 0X34)........ccccevveeeiiieereiiieeenne 362
3.20.5.197. 0x08MIC2 Control Register (Default Value: OXLL).......ccccccvvvivviieeeriieeeeeeeenn, 363
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3.20.5.198. 0x09Linein Control Register (Default Value: O0X03)........ccccvvvveeeeereeeeeeeeeeennnn, 363
3.20.5.199. OxO0AMixer and DAC Control Register (Defaulu®a0x00)...........c..coecveeereenne 363
3.20.5.200. 0xOBLeft ADC Mixer Control Register (Default Value: OxQQ).............ccceeen... 364
3.20.5.201. OxOCRight ADC Mixer CoulrRegister (Default Value: 0X0Q)..............ccvveerenns 365
3.20.5.202. OxODADC Control Register (Default Value: 0XQ3).........coocveeeiieiiiiiiieeneenneee 365
3.20.5.203. OxOEHeadset Mcrophone Bias Control Register (Default Value: 0x21)......... 365
3.20.5.204. OxOF Analog Performance TuniRggister (Default Value: OxDB6)..................... 366
3.20.5.205. 0x100P BIAS Control Register0 (Default Value: OX55)..........cocvvvvveiiiivneennns 366
3.20.5.206. 0x110P BIAS Control Registerl (Default Value: 0X55)...........ccccecvvvverrrnnnen. 367
3.20.5.207. 0x12USB Bias & Volume Change Control Register (Default Value:.0x02)...367
3.20.5.208. 0x13Bias Calibration Data Register (Default Value: 0X00).............ccccvveeenrnns 367
3.20.5.209. 0x14Bias Calibration Set Data Register (Default Value: 0x20)...................... 368
3.20.5.210. 0x15Bias & DA16 Calibration Control Register (Deféaluie: 0x00).................. 368
3.20.5.211. Ox16Headphone PA Control Register (Default Value: OXEL)............cccevveeen. 368
3.20.5.212. 0x17Headphone Calibrain Control Register (Default Value: 0x04)................ 369
3.20.5.213. 0x18Right Headphone Calibration DAT Register (Default Value: 0x00)....... 370
3.20.5.214. 0x19Right Headphone Calibration Setting Register (Default Value: 0x80)....370
3.20.5.215. Ox1ALeft Headphone Calibration DAT Register (Default Value: 0x00).......... 370
3.20.5.216. 0x1BLeft Headphone Calibration Setting Register (Default Value: 0x80).....370
3.20.5.217. 0x1CMic detect Control Register (Default Val@&40)............ccocoveeiiiireninenenns 370
3.20.5.218. 0x1DJack & Mic detect Control Register (Default Value: 0x00)..................... 371
3.20.5.219. 0x1E Phone OutpuRegisteDefault Value: OX60)...........coccvveerireeriieeeeniieeenns 372
3.20.5.220. 0x1F Phone InpwRegister (Default Value: 0X34).........coovvieeiiiieeeiiiee i 372

3.21. Port Controller(CPURORT).......coi ittt e s e e e e s e e e e e e e e aaeaeee e s s e eaaannnnes 373
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3.21.1. Port ControllemRegIStEr LiSt.......ccviiiiieeeiii e e e 373
3.21.2. Port ControllerRegister DESCIIPLON...........cuiiiiiiiiiieeeiiiieee et erbeeee e 374

3.21.2.1. PBConfigure Register @efault ValueOXT 77777 7Y .....cccueecciiiiieeeeieieeaeeeeeeeeeen 374
3.21.2.2. PBConfigure Register (Default ValueOX00000077..........uueeeeeiiiureeeeeeiiiiiieeaaannns 375
3.21.2.3. PBConfigure Register Default ValueOx0000000Y...........cceeeriiiureerreririiiieeaaannns 375
3.21.2.4. PBConfigure Register ®efault ValueOx0000000].........cccccvrrrrimmiiiirrieereeeeeeeennn 375
3.21.2.5. PB DatdRegisteDefault ValueOx0000000D.............cceeeviiiiiiirnrriiiiiiieeeereeeeeeeennn 376
3.21.2.6. PB MultiDriving Register 0 (Default Val@x0005555)........ccccovvciiivieriiiiinnniennnns 376
3.21.2.7. PB MultiDriving Register 1 (Default Val@x0000000D...........ccccvrrrirrrrrrrreeeeeeeen. 376
3.21.2.8. PB PULL Register 0 (Default VaDX@000000]..........cceemiiiriiireeriiiiieeeeeseiiieeeenn 376
3.21.2.9. PB PULL Register 1 (Default VAOX®000000D..............cocorereererereeeessseeeeeenans 377
3.21.2.10. PCConfigure Register @efault ValueOX7 777777 Y..ccccceeeeiieeeeceieeeeeeeeeeeee e 377
3.21.2.11. PCConfigure Register (Default Valu€OX7 77777 TY....ccoeuiicieeeiieiiiiieeiaes e 378
3.21.2.12. PCConfigure Register Default ValueOX0000077Y.......ccovcvvreeeeeriiiiieenees e 379
3.21.2.13. PCConfigure Register @efault ValueOx0000000).............cccccvvvvvrirrreeereeeeeeenn. 380
3.21.2.14. PC Dat&egister(Default ValueOx0000000............coeeerirrreerieriiiiiieeeesenieieeenns 380
3.21.2.15. PC MultiDriving Register 0 (Default Val@x5555555%........cccccoveeiiiiiierieiiiinnee. 380
3.21.2.16. PC MultiDriving Register 1 (Default Valx0000001%.......ccccvvveeeeereeeeiiiiicnnnnns 380
3.21.2.17. PC PULL Register 0 (Default VaDx@000514N.......ccvveieeeieiieeeeeeieeeeeiicciivvvnnne 381
3.21.2.18. PC PULL Register 1 (Default VaADXO000001A........cccvveveeeiiiiiireeee e e e 381
3.21.2.19. PDConfigure Register efault ValueOX7777777Y ..cccooeeeeeeiieeeeeee e, 381
3.21.2.20. PDConfigure Register (Default ValUEOXT 77T TTTY ..cceuieeeiiiiiiiiiieeiieee e 382
3.21.2.21. PDConfigure Register Default ValuEOXT 77777 TY ..ccouieeeiiiiiiiiiee e 384
3.21.2.22. PDConfigure Register @efault ValueOx00000007 ..........cccccvvvrrrrrrerreeeeeeeeeenn. 385
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3.21.2.23. PD DataRegiste(Default ValueOx0000000D........ccevvieeeeeeeeeeeiiiiieiiiinvveeneeeeens 385
3.21.2.24. PD MultiDriving Register O (Default Vallx5555555)..........c.ccvveeiviiiieeienininne. 385
3.21.2.25. PD MultiDriving Register 1 (Default Val@x0001555%........ccccvveeeeeeiiiiiiiiiiinnnnns 386
3.21.2.26. PD PULL Register 0 (Default VaDX&000MO0) ........cceeriuvrreeeeeiiiiieeeeeeeiiieeaeea 386
3.21.2.27. PD PULL Register 1 (Default VaDX&000000]........ccccoiiiiriiiaiiiiireeeeeeiiieeaee s 386
3.21.2.28. PEConfigure Register Default ValueOX7 77777 7)........cccooeeeecciiiiiiieeeeeeeeeenn 386
3.21.2.29. PEConfigure Register (Default Valu€OXT 777777 Y....cooouiiiieieiiaiiiieeeee i 388
3.21.2.30. PEConfigure Register Default ValueOXx00000077........ccccvvveeeeeriiiiieennes e 389
3.21.2.31. PEConfigure Register ®@efault ValueOx0000000D.............ccccevvvrvrrrrrreeeeeeeeeenn. 389
3.21.2.32. PE Dat&egister(Default ValueOx00000000............ceeeeeiiiiiiiieriiiiiieeeeseniiieeenn 389
3.21.2.33. PE MultiDriving Register 0 (Default Val@x5555555%........cccccceviviviierieniiennen. 390
3.21.2.34. PE MultiDriving Register 1 (Brult Value:0X0000000%........ccccveeeeeerreriiiiiiccnnnnns 390
3.21.2.35. PE PULL Register 0 (Default Val@000000D...........cccveeririeeeriieeeiiieeeseeeeeens 390
3.21.2.36. PE PULL Register 1 (Defaallue:0x0000000].........cueeieiiieieeeeeeeiieeeeeecciivinnene 390
3.21.2.37. PFConfigure Register Default ValU€OXO7 7777 TY.....ccoeeiiieeeeciniieeeeeeeeeeaaeen 391
3.21.2.38. PFConfigure Register (Default ValueOx0000000)...........ccceeereeriiiiierrers e 392
3.21.2.39. PFConfigure Register(Refault ValueOx0000000Y..........cccocueerreerriiirirereenenennn 392
3.21.2.40. PFConfigure Registe3(Default ValueOx0000000..........ccvvvrireeeeeeeeiiieieiineennns 392
3.21.2.41. PF Datdegister(Default ValueDXx0000000D..........ccevrreeeeeeeeeiiiieieieiiirvirreeeeeee 392
3.21.2.42. PF MultiDriving Regtsr 0 (Default Valuedx0000155%..........ccccoeeirieeriiieennnne 393
3.21.2.43. PF MultiDriving Register 1 (Default Vallx0000000D.........cccceeeeeereeieiiiiicinnnnns 393
3.21.2.44. PF PULRegister 0 (Default Valu@x0000000...........ccuuererureeariieeniiieeesieeeenen 393
3.21.2.45. PF PULL Register 1 (Default VaDx@000000D...........c.cueereeiiiriiireeeriniiiereeeenneens 393
3.21.2.46. PGConfigureRegister qDefault ValU€OX7777 77Ty ......cccoeeeciiiiiniiiieeeeeeeaeaenn, 393
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3.21.2.47. PGConfigure Register (Default ValueOX0077777Y ......ccceeeccviiiiniieeeeeeeeeaeaenn, 395
3.21.2.48. PGCorfigure Register 2Default ValueOXx0000000D..........ccoeriiiirieeeeriiiiiieeaannne 396
3.21.2.49. PGConfigure Register @efault ValueOx0000000D...........ccccuvvrrrrrererereerreeeeeenn. 396
3.21.2.50. PG Datdegister(Default ValueOx0000000...........ceeeeiiimiieiieriiirieeeeeeeiieeeenns 396
3.21.2.51. PG MultiDriving Register 0 (Default Vallx0555555)..........c.cceveeiiiiiienienininnee. 396
3.21.2.2. PG MultiDriving Register 1 (Default Valx0000000Y...........ccceeeeerreeiiiiiiiinnnnns 397
3.21.2.53. PG PULL Register 0 (Default VADX@000000D........ccccoriurriieeaiiiiieeeeeeeiiieeaeens 397
3.21.2.54. PG PULL Register 1 (Default VADX@000000D...........coviurrireeeiiiiieieeeeeiiiieeaeans 397
3.21.2.55. PHConfigure Register @Default ValUEOXT 777777y ....ccooeeeeeiiiieeeeeeeeee e 397
3.21.2.56. PHConfigure Register (Default ValueOX0000777Y ......cuueieeeiiiiiieeeesiiiiiieeeeenne 398
3.21.2.57. PHConfigure Register @efault ValueOx0000000D..........ccceevirrriereeriiiirreeeaennns 399
3.21.2.58. PHConfigure Register @efault ValueOx0000000D...........cccccuvvrrrereerreeerreeeeeenn. 399
3.21.2.59. PH DataRegister(Default ValueOx0000000...........ceeeeiirriiirierriiiiieeeeseniieeeenns 399
3.21.2.60. PH MultiDriving Register 0 (Default Vallx00555553.........ccccoceevviviierieniiennee. 400
3.21.2.61. PH MultiDriving Register 1 (Default Val@x0000000............cceeeeeeeeeeiiiiiccnnnnns 400
3.21.2.62. PH PULL Register 0 (Default Valx®000000D............cccceeiiieiiirrirririireeeeeeeeeenn 400
3.21.2.63. PH PULL Register 1 (Default Valx®000000D............ccceeeiiiiiiirririiriirieeeeeeeeenn 400
3.21.2.64. PB External Interrupt Configure Register 0 (Default Vak@0000009)................ 401
3.21.2.65. PB External Interrupt Configure Register 1 (Default Vak@00000D)................ 401
3.21.2.66. PB External Interrupt Configure Register 2 (Default Vak@000000)................ 401
3.21.2.67. PB External Interrupt Configure RegisB (Default Valu€dx00000009................ 401
3.21.2.68. PB External Interrupt Control Register (Default Valx&000000J......................402
3.21.2.69 PB External Interrupt Status Register (Default V&IM80000000........................ 402
3.21.2.70. PB External Interrupt Debounce Register (Default Vak@0000009).................. 402
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3.21.2.71. PG External Interrupt Configure Register 0 (Default Vak@00000)................ 403
3.21.2.72. PG External Interrupt Configure Register 1 (Default Vak@000000)................ 403
3.21.2.73. PG External Interrupt Configure Register 2 (Default Vak@00000)................ 403
3.21.2.74. PG External Interrupt @figure Register 3 (Default Valu@0000000)................ 403
3.21.2.75. PG External Interrupt Control Register (Default Va8000000).....................: 404
3.21.2.76. PG External Interrupt Status Register (Default V&lx@000000D.......................404
3.21.2.77. PG External Interrupt Debounce Register (Default Vak@00000).................. 404
3.21.2.78. PH External Interrupt Configure Register 0 (Default Vax@0000000)................ 404
3.21.2.79. PH External Interrupt Configure Register 1 (DefauliéZ@x00000009................ 405
3.21.2.80. PH External Interrupt Configure Register2 (Default Va@x@0000000................. 405
3.21.2.81. PH Externdinterrupt Configure Register3 (Default Valdg00000000................. 405
3.21.2.82. PH External Interrupt Control Register (Default Vax@000000).....................4 405
3.21.2.83. PH External Interrupt Status Register (Default Va¥8000000).......................406
3.21.2.84. PH External Interrupt Debounce Register (Default VaK@O00000D.................. 406

3.22. Port Controller(CPLBORT).......coi ittt e e e e e e e e e e e e s e s st ereeeaaaaeeeeeesseaaeannnned 407
3.22.1. Port ControllemREGISEr LIST........ciiiiiiiiiiiieee ittt e e e e e e 407
3.22.2. Port ControllerRegister DESCIIPLON..........uuiieiiiiiiieeeiieciieee e serrre e e eeereeee e 407

3.22.2.1. PLConfigure Register Default ValUeOX7 77777 TY......ccceecceeririiiiiiiiieeeeiaaaaaeeeen 407
3.22.2.2. PLConfigure Register (Default ValueOX0007 777 .....ccccueeeeeeiiiiiieeeeeriiieeee e 409
3.22.2.3. PLConfigure Register @efault ValueOXx0000000D...........ccerrureeriireeiiireeeriieeeenne 410
3.222.4. PLConfigure Register ®efault ValueOXx0000000D..........cccvvrvrriireriirreeeeeeeeeeeeennn 410
3.22.2.5. PLData RegistefDefault ValueOX0000000D...........coeeeriiiriereeriiiiiieeeessniieeeeeeens 410
3.22.2.6 PLMulti-Driving Register 0 (Default ValBx0155555%..........ccciiiiiiiiiiiiiieneninnn 410
3.22.2.7. PLMulti-Driving Register 1 (Default Vallx0000000............ccceevvieernrrrnnnrnnnnnnns 410
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3.22.2.8. PL PULL Register 0 (Default Vax@®000000%..............ccoevccrvvrviirrrreeeereeeeeeeenn 411
3.22.2.9. PL PULL Register 1 (Default Vax®000000D..........cceeeriiirrrereeriiiiiieeeesenieeeee. 411
3.22.2.10. PL External Interrupt Configure Register 0 (Default Vak@I000000Q................ 411
3.22.2.11. PL External Interrupt Configure Register 1 (Default Vak@000000Q................ 411
3.22.2.12. PL External Interrupt Configure Register 2 (Default Vak@000000Q................ 412
3.22.2.13. PL External Interrupt Configure Register 3 (Defaallid/0x00000000................ 412
3.22.2.14. PL External Interrupt Control Register (Default Vadx®000000D)......................412
3.22.2.15. PL Externahterrupt Status Register (Default Val@x0000000D..............ceeee.... 412
3.22.2.16. PL External Interrupt Debounce Register (Default Vax@300000D)................... 413
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4.1. SDRANM ... e e e e et e e e e e e e et e e et aaaas 414
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4.2. NAND Flash Controller(NDEC).........c.civeveeeiereeeeeeeeeeeseeeeseseee e s ense e enneeen 415
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4.2.3. NDFC TimiNg DIGQIaM.......c.uueiiieiiiiiieiee et e st e e e sttt e e e e e s sntbeee e e e s annereenaaesannend 416
4.2.4. NDFC Operation GUIE.......ccueeiiiiiiiiee s iiiiiieee et etiera e s sieaee e e e s asnneeee e e s snaeeeeeesd 423
T V1 | O (=T 1) (=] ) SRR 424
4.2.6. NDFC RegiSter DESCIIPION. ... .ciiiiiiitiieee e ittt ee e e ettt e e e s etree e e s e s snbeeeeeessenrbreeaeesearees 425
4.2.6.1. NDFC Control RegistBefault Value: 0XO00000D0.........cccuereerireeerireaeriieeerieeens 425

4.2.6.2. NDFC Status Registedfault Value: 0X000000D0..........uuuereieeeeeeeeeeeeeeeeeeeesiinnennnd 427

4.2.6.3. NDFC Interrupt and DMA Enable Regifieféult VValue: 0x00000090.................... 428

4.2.6.4. NDFC Timing Control Regisie{ault Value: 0X000000D0...........ccceevrveeerrireeennn 429

4.2.6.5. NDFC Timing Configure Regidbafault Value: 0x00000095............ccccccvvvvvvvvenen. 429
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4.2.6.15. NDFC ECC Status RegiBteféultValue: 0x000000Q0............ccccceevevvveerivenrenen... 436
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4.2.6.17. NDFC Error Counter Reigr ODefault Value: 0X000000D0..........cceeeeeeeeeeriiiianns 437
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4.2.6.25. NDFC Read Data Status Control Redi3&fault Value: 0x0100000Q.................... 439
4.2.6.26. NDFC Read Data Status RegistPetault Value: 0X000000QQ............c.ccevvvveeeeeren 440
4.2.6.27. NDFC Read Data Status RegistBefault Value: 0X000000D0...........ccocveeerenen. 440
4.2.6.28. NDFC MBUS DMA Address RegiBefiqult VValue: 0x000000DQ............ccevveeennee. 440
4.2.6.29. NDFC MBUS DMA Byte Counter RegBtdgult VValue: 0x00000090................... 440
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Chapter 1About This Documentation

1.1. Documentation Overview

This documentation providean overall description of the Allwinnequadcore A64 application processor,
which will provide instructions to programmers from several g8, includingoverview,systenmemory
imagedisplay and interface

1.2. Acronyms and abbreviations

The table below @ntains acronyms and abbreviations used in this document.

AES Advanced Encryption Standard
ADC Analogto-digital converter

AGC Automatic Gain Control

AHB AMBA Higkspeed Bus

APB Advanced Peripheral Bus

ARM Advanced RISC Machine

AVS Audio Video Standd

CIR Consumer Infrared

CP15 Coprocessor 15

CPU Central processing unit

CRC Cyclic Redundancy Check

Csl Camera Serialnterface

DES Data Encryption Standard

DLL DelayLocked Loop

DMA Direct Memory Access

DRC Dynamic Range Compression

DSl MIPI Dsplay Serial Interface

DVFS Dynamic Voltage and Frequency Scaling
eFuse Electrical Fusé& onetime programmable memory
EHCI Enhanced Host Controller Interface
eMMC Embedded MultMedia Card

FBGA Fine Ball Grid Array

FIFO First in First out

GIC Geneic Interrupt Controller

GPIO General Purpose Input Output
HDMI HighDefinition Multimedia Interface
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12S Inter IC Sound

JEDEC Joint Electron Device Engineering Council
JPEG Joint Photographic Experts Group

JTAG Joint Test Action Group

KEXDC Analog b Digital Converter

LCD LiquidCrystal Display

LSB Least Significant Bit

LVDS Low Voltage Differential Signaling

MAC Media Access Control

Mil Media Independent Interface

MIPI Mobile Industry Processor Interface

MIPI DSI MIPI Display Serial Interface

MMC Multimedia Card

MPEG Motion Pictures Expert Group

MPEG1 The First MPEG Compression Scheme Specification
MPEG4 The Most Current MPEG Compression Scheme Specification
MSB Most Significant Bit

NTSC National Television System Committee
OHCI Open Hat Controller Interface

OWA One Wire Audio

PAL Phase Alternating Line

PCM Pulse Code Modulation

PHY Physical Layer Controller

PID Packet Identifier

PLL PhaselLocked Loop

RSB Reduced Serial Bus

SDIO Secure Digital Input Output

SOC System on a chi

SPI Serial Peripheral Interface

TWI Two Wire Interface

USBOTG Universal Serial Bu3n The Go

UART Universal Asynchronous Receiver Transmitter
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Chapter 20verview

£t 6 AYYy SN &Ecoré,@ihit SACiargetedlfodtigR performance tablets.Adgrates a higher energy
efficiency ARM Cortex53 CPU architecture, and also includes advanced 3D graphics processing unit,
high-definition videoencoding/decoding, low power audio codec, excellent display controllers and a broad
range of interfaces.

The processor has some very exciting features:

CPU Quadcore ARM CorteA53 Processor, a poweifficient ARM v8 architecture, it has 64 and 32bit
execution states for scalable high performance ,which includes a NEON multimedia processing engine.

Graphics ARM Mali400MP2 graphics acceleratiprovides mobile users with superior experience in web
browsing, video playback and gamg effects OpenGL ES2.0 ,Op&HL.1 standards are supported

Video AG64 providesalmostfull motion playback of up t@lK high-definition video,and suppors H.265
decoder by 4K@30fpH.264decoder by 1080p@60fpMPEG1/24 decoder by 1080p@60fp¥P8 decoder by
1080p@60fps, AVS/AVS+ decoder by 1080p@60fiexl decoder by 1080p@30fps, H.264 encoder by
1080p@60fpsvith dedicated hardwee.

Audio An integrated audio subsystem delivers extremely low power audio playback and exceptional high
guality sound.

Display ! cn TSI ddNBa ! ft 8xeghyidopinith af iviteghaed display Kdgiden Content
can be displayed on-khne MIPIDSI displays up to 1366x768@60fps, or a RGB panel interface or LVDS panel up
to 1366x768@60fps , T"dut HDMI v1.4 is also supported up to 4AK@30fps.

External Memory Many types of external memory devices are supported, includifp DR2LPDDR3
DDR2, DDRPDR3LNAND FlagMLC,SLC, TLC BIey Flash SDSDIOMMC including eMMC up to rev5.0,and
also supports booting from RAW NAND,eMMC,SD/TF Card or Nor Flash.

Security A64 delivers hardware security features that enable trustzone security system, Digitd$ Ri
Management(DRM), information encryption/decryption, secure boot, secure JTAG and secure efuse.

Connectivity A64 has a broad range of hardware interfaces such as parallel CMOS sensor interface,
10/100/1000Mbps EMAC,USB OTG v2.0 operating at high g@s#dbps) with PHY, USB Host with PHY and a
variety of other popular interfaces(SPI,UART,CIR, TS, TWI,RSB,SCR).
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2.1. Processor Features

2.1.1. CPU Architecture

Quadcore ARM CorteA53 Processor

A powerefficient ARM v8 architecture

64 and 32bit execution states for scalable high performance

Trustzone technology supported

3~10x better software encryption performance

SupportNEONAdvancedSIMOSingle Instruction Multiple Data)instruction for acceleration of medtie
signal processing functions

SupportLarge Physical Address ExtensibR#([E

VFPv4 Floating Point Unit

32KBL1Instruction cache and 32KR Data cache

512KB LZache

2.1.2. GPUArchitecture

ARMMali400MP2 GPU
SupportOpenGL ES 2ahd OpervG1.1 standard

2.1.3. Memory Subsystem

2.1.3.1. Boot ROM

Onchip memory
Size:112KB(non secure ROM:48KB,secure ROM:64KB)
Support secure and nesecure access boot
Support system boot from the following devices:
- NANDFlash
- SD/TF card
- eMMC
- Nor Flash
w Support system code amload through USBTG
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2.1.3.2. SDRAM

Compatible with JEDEC standard DEOBR2R3 /DDR3LPDDR2/LPDDBBRAM

Support clock frequenayp to 667MHz(DDRB333)
Up to3GB address space

Support 2 chip select

16 address signal lines and 3 bank signal lines
32-bitsdatawidth

Support Memory Dynamic Frequenaaf&MDFS)

2.1.3.3. NAND Flash

Up to 2flash chips

8-bit databuswidth

Up to64-bit ECC per 1024 bytes

Support 1024, 2048, 4096, 8192, lKes size per page
Support SLC/MLC/TLC flash andNEBIRND memory
Support SDRONFIDDRand ToggledDRNAND
Embedded DMA to do data transfer

Support data transfer together with normal DMA

2.1.3.4. SD/MMC

V30

2.1

Up tothree SD/MMC controller interfaces

Comply toeMMC standard specificatiorb\0, SDphysical layer specification MR SDIO card spification

1-bit or 4-bit databus transfer mode for SD cards
1-bit or 4-bit data bus transfer mode for SDIO interface

1-bit ,4-bit or 8-bit databus transfer mode for MMC cards

Embedded special DMA to do data transfer
Support hardware CRC geneoat and error detection

4. System Peripheral

2.1.4.1. Timer

Two onchip timers with interruptbased operation
Onewatchdogs to generate reset signal or interrupts

TwoAVSCounterto synchronize video and audio in the player
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24MHz or32KHzlockinput

2.1.4.2. High Sped Timer

Onehigh speed timewith 56bit counter
Clock source is synchronized with AHEbck, much more accurate than other timers

2.1.43. RTC

CalendarCounters second,minutes,hours,day,week,month and year with leap year generator
Alarm:general alarm and wegkhlarm
One32768HZAanout

2.144. GIC

Support 16Software Generated InterruptSGIy 16Private Peripheral InterruptBPI3and 125 Shared
Peripheral Interrupts$PI}

2.1.45. DMA

Up to8-channes DMA

Interrupt generated for each DMA channel

Flexibledata width 0f8/16/32/64-bits

Support linear and 10 address modes

Support data transfer types with memetg-memory, memoryto-peripheral, peripherato-memory

2.146. CCU

13PLLs

One onchip RC oscillator

Support aexternal24MHz oscillator and external32.768KHz osatibr

Support clock configuratioand clock generatetbr corresponding modules

Support softwarecontrolled clock gating and softwantrolled reset for corresponding modules
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2.1.4.7. PWM

Support outputting two kinds of waveform: continuous waveform and pulageform
0% to 100% adjustable duty cycle
Up to24MHz output frequency

2.1.4.8. Thermal Sensor

Temperature Accuracy : B3 from ON to +100N , £5N from-20N to +125\

Support oveitemperature protection interrupt and ovelemperature alarm interrupt
Averaging filtefor thermal sensor reading

Support 3 sensors:sensor0 for CPUseely2 for GPU

2.1.4.9. Crypto EnginéCE)

Support Symmetrical algorithm: AES,DES, TDES

- SupportAESL28/192/256bits with ECB,CBC,CTS,CTR mode
- SupportDES/TDESIith ECB,CBC,CTR mode

Support Hah algorithm: MD5,SHA1,SHA224,SHA256,HMAC
Support Asymmetrical algorithm:RSA512/1024/2048bit
Supportl60-bits hardware PRNG witt¥ &-bits seed

Support 256bits hardware TRNG

Internal Embedded DMA to do data transfer

Support secure and nesecure interface respectively

2.1.4.10. Security ID

Support2K-bits EFUSE for chip ID and security application

2.1.4.11.CPU Configuration

Support power clamp
Hexible CPU configuration
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2.1.5. Display Subsystem

2.15.1. DE

Output size up tc1096x4096

Support four alpha blending channel for mdisplay,two channel for aux display

Support four overlay layers in each channel, and has a independent scaler

Support potterduff compatible blending operation

Support input format YUV422/YUV420/YUV411/ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555 and
RGB565

Support Frame Packing/Temd-Bottom/Sideby-side Full/Sidéy-Side Half 3D format data

SupportSmartColol™ 2.0 for excellent display experience

- Adaptive edge sharping

- Adaptive color enhancement

- Adaptive contrast enhancement and fresh tone rigcti

Support writdbackand rotation for high efficient dual display and miracast

2.1.5.2. DisplayOutput

Support LVDS interface with single link, ugl366x768@60fps
Support RGB interface with DE/SYNC mode, U3&6x768@60fps
Dither function from RGB666/RGB565RGB888

Support 4lanes MIPI DSI up to 1366x768@60fps

Support HDMI1.4 with HDCP1.2 upté@®fps

2.1.6. Video Engine

2.1.6.1. Video Decoding

Support multiformat video playback, including

- H.2654K@3B0fps,1080p@1Pfps

- H.264:1080p@60fps

- MPEG12:1080p@6@ps

- VP8:1080p@60fps

- VC1:1080p@30fps

- AVS/AVS+: 1080p@60fps

- JPEQVIIPEG:1080p@30fps

Support1080P bluray 3D

Support frame compatible 3D format,size:3840x1080,1920x2160
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2.1.6.2. Video Encoding

Support H.264/ideo encoding up to 1080p&fps
JPEG baselinpicture size up t@192%8192

Support input formatYU12/YV12/N12/NV2UYUYVYVYU/UYVY/VYUY/ARGB/BGRA/RGBA/ABGR

/YU16/YV16/TILE32/TILE128
Support Alpha blending
Support thumb generation
Support 4x2 scaling ratio: from 1/16 to 64 arbitrary Aotegerratio
Support rotated input

2.1.7. Imageln

2.1.7.1. CSI

Support8bit YUM22 CMOS sensor interface
Support CCIR656 protocol for NTSC and PAL
Maximum still capture resolution to 5M

Maximum video capture resolution to 1080p@30fps

2.1.8. Audio Subsystem

2.1.8.1. Audio Codec

Two audio digitatto-analog(DAC) channels

Stereo capless headphone drivers:

- 100dB SNR@weight

- Support DAC Sample Rates from 8KHz to 192KHz

Support analog/ digital volume control

Differential earpiece driver

Analog lowpower loop fromline-in /microphoneto headphonéearpieceoutputs
Support Dynamic Range Contro{RCadjusting the DAC playback output
Accessory button press detection

Four audio inputs:

- Two differential microphone inputs

- One differential Phone input

- Stereo Linen L/Rinput
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Four audiooutputs:

- Earpiece amplifier differential output

- Phone amplifier differential output

- Headphone amplifier L/R channel output

- Lineout L/R output

Two audio analogo-digital(ADC) channels

- 96dB SNR@#veight

- Supports ADC SamgRates from 8KHz to 48KHz

Support Automatic Gain ContrdiGC) and Dynamic Range Conbf) adjusting the ADC recording input
Two PCM interface connected with BB and BT

One 128x24its FIFO for data transmit, one 64xBds FIFO for data receive
Support Aidio HUB

2.1.8.2. One Wire Audio(OWA)

IEG60958 transmitter and receiver functionality
Complies wittSPDIF Interface

Support channel status insertion for the transmitter
Hardware Parity generation on the transmitter

One 32x24bits FIFO (TX) for audio data transfer
Programmable FIFO thresholds

Support Audio HUB

2.1.8.3. 12S/PCM

Up to two 12S/PCM controllers

Compliant with standard IntelC sound(12S) bus specification

Compliant with leffjustified, rightjustified, PCM mode, and TDM(Time Division Multiplexing) format
Fullduplex synchronous work mode

Mater and slave mode configured

Adjustable audio sample resolution frorrb& to 32-bit

Sample rate from 8KHz to 192KHz

Support 8bits ulaw and 8hits Alaw companded sample

Support programmable PCM frame width:1 BCLK widtr{stame) and 2 BCLKs width(long frame)
Support Audio HUB
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2.1.9. External Peripherals

2.1.9.1. USB

OneUSB 2.@TGuwith integratedone USB2.0 analogPHY

- Complies with USB2.0 Specification

- Support HigSpeedHS,480Mbps),FuBpeed(FS,12Mbps) and L-8peed(L3.5Mbps) in host mode

- Complies with Enhanced Host Controller Interface(EHCI)Specification, Version 1.0, and the Open Host
Controller Interface(OHCI) Specification, Version 1.0a for host mode

- Up to 10 UserConfigurable Endpointfor Bulk]sochronow and Interrupt bidirectional transfers

(Endpointl, Endpoint2, Endpoint3, Endpoint4, Endpointb)

Support8KB FIFO for EPs(excluding EPO)

HCI(EHCI+OHCI) and USB2.0 OTG SIE share USB analog PHY

OneEHCI/OHHost,multiplexed with oneUSB 2.0 analdgHY andne HSIC PHY

- Complies with Enhanced Host Controller Interface(EHCI)Specification, Version 1.0, and the Open Host
Controller Interface(OHCI) Specification, Version 1.0a.

2.1.9.2. BMAC

Support 10/100/1000Mbps data transfer rate

SupportRGMII/RMlInterface

Support fullduplex and haffluplex operation

Support linkeelist descriptor list structure

Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to 16 KB
Supports a variety of flexible address filtering modes

2.1.9.3. KEMDC

ADC with ébit resolutionfor key
Support hold key and continuous key
Support single key, normal key and continuous key

2.1.9.4. UART

Up tosixUARTcontrollers

Two of six UART controllers supposvZe while others support 4vire
64-Bytes Transmit and reove data FIFOs for all UART

Compatible with industrstandard 16550 UARTs

Support Infrared Data Association(IrDA) 1.0 SIR
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Support speed up to 3MHz

2.1.95. SPI

Up to two SPI controllsr

Fullduplex synchronous serial interface

Master/Slave configurable

Mode0~3 @ supported for both transmit and receive operations

Two 64Bytes FIFO for SIPK and SHRX operation

DMAbased or interruptbased operation

Polarity and phase of the chip select(SPI_SS) and SPIEIo8K{LK) are configurable
Support single and dual i@ode

e e &g e ek eeg

2.1.9.6. Two Wire Interface(WI)

Up tofour TWI controllers

SupportSandard mode(up to 100K bps) and Fast mode(up to 400K bps)
Master/Slave configurable

Allows 16bit addressing transactions

Perform arbitration and clock synchronization

Allow operation fom a wide range of input clock frequencies

€ € g € € ¢

2.19.7. CIR

A flexible receiver for IR remote
Programmable FIFO threshold
64x8bits FIFO for data buffer

2.1.9.8. Reduced Serial BURSB")

Up to 20MHz speed with ultra low power

Support puskpull bus

Support host mode and mudtievices

Programmable output delay of CD signal

Support parity check for address and data transmission
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2.199. TS

Compliant with the industrgtandard AMBA Host Bus(AHB) Specification, Revision 2.0.Supjutt 8fe
Endian bus.

Support DVECSA V1.1 Descréater

One external Synchronous Parallel Interface(SPI) or one external Synchronous Serial Interface(SSI)

Configurable SPI and SSI timing parameters

Hardware packet synchronous byte error detecting

Hardware PCR packet detecting

2.1.9.10.SCR

Supports APB slave inface for easy integration with AMB#ased host systems
Supports the ISO/IEC 78361997(E) and EMV2000 (4.0) Specifications
Supportsadjustable clock rate and bit rate

Configurable automatic byte repetition

Support asynchronous haluplex character transission and block transmission
Supports synchronous and any other A&D 7816 and neEMV cards
Performs functions needed for complete smart card sessions, including:

- Card activation and deactivation

- Cold/warm reset

- Answer to Reset (ATR) respomseeption

- Data transfers to and from the card

2.1.10.Package

WB-BGA396balls, 065mm ball pitch15 x 15mm
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2.2. System Block Diagram

The followingfigure showsthe block diagram of\64processor.

Video Engine Gonnectivity

Image

Display

32KB L1 I-cache + 32KB

L1 D-cache per core Mali400M P2
OpenGLES2.0 and
512KB L2 cache OpenVG1.1
External Memory

Audio

Security System

Bhernet

Figure2-1. A64Block Diagram
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Chapter 3System

The chapter describes th64system from following sections:

Memory Mapping

Boot System

CCuU

CPU Configuration
System Control

Timer

R_Trusted Watchdog Timer
RTC

Highspeed Timer

PWM

DMA

GIC

Message Box

Spinlock

Crypto Engine

Secure Memory Controller
Secure Peripherals Controller
Thermal Sensor Controller
KEYADC

Audio Codec

Port Controller(CPURORT)
Port Controller(CPLUBORT)
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3.1. Memory Mapping
Module Address (It is for Cluster CPU) Size (byte)
N-BROM 0x0000 0008-0x0000 BFFF 48K
SBROM 0x0000 0008-0x0000 FFFF 64K
SRAM Al 0x0001 0008-0x0001 FFF 32K
SRAM A2 0x0004 4006-0x0005 FFF 64K
SRAMC 0x0001 8000---0x00038 H-FF 160K
DE 0x0100 000G--0x013FH-FF aMm
Core Sight Debug 0x0140 0000--0x0141 H-FF 128K
CRJ MBIST 0x0150 2008--0x0150 2FFF 4K
CPUX_CFG 0x0170 0008-0x0170 O3FF 1K
System Control 0x01C0 0006-0x01CO0 OFFF 4K
DMA 0x01CO0 2000-0x01CO0 2FFF 4K
NFDC 0x01CO0 3006-0x01CO0 3FFF 4K
TS 0x01CGB000---0x01C®BFFF 4K
Key Memory Space 0x01C@B000---0x01CBFFF 4K
TCOND 0x01C0 C0680x01C0 CFFF 4K
TCON 0x01CMO00---0x01CMFFF 4K
VE 0x01C0 EOG80Ox01CO EFFF 4K
SMHQ 0x01C0 FOGe-0x01CO0 FFFF 4K
SMHCL 0x01C1 0006-0x01C1 OFFF 4K
SMHQ 0x01C1 1006-0x01C1 1FFF 4K
SID 0x01CH4000---0x01C143FF 1K
Crypto Engine 0x01C1 5000-0x01C1 5FFF 4K
MSG_BOX 0x01C1 7000-0x01C1 7FFF 4K
SPINLOCK 0x01C1 8000-0x01C1 8FFF 4K
USBOTGDevice 0x01C1 9000-0x01C1 9FFF 4K
USBOTGEHCI/OHCI 0x01CIA000---Ox01CIAFFF 4K
USBEHCIGOHCO 0x01C1B000---0x01CIBFFF 4K
SMC 0x01CIE000---0x01CIEFF 4K
CCu 0x01C2 0006-0x01C2 03FF 1K
PIO 0x01C2 0800-0x01C2 OBFF 1K
TIMER 0x01C2 0CGB0x01C2 OFFF 1K
OWA 0x01C21000---0x01C2L3FF 1K
PWM 0x01C2 1400-0x01C2 17FF 1K
KEXDC 0x01C2800---Ox01C2ABFF 1K
12S/PCM 0 0x01C2 2000-0x01C2 23FF 1K
12S/PCM 1 0x01C2 2400-0x01C2 27FF 1K
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12S/PCM2 0x01C2 800---0x01C2 BFF 1K
AC 0x01C2 2CE80x01C2 33FF 2K
FC 0x01CZB400---0x01CB7FF 1K
THS 0x01CAH000--0x01CH3FF 1K
UART O 0x01C2 8006-0x01C2 83FF 1K
UART 1 0x01C2 8406-0x01C2 87FF 1K
UART 2 0x01C2 88006-0x01C2 8BFF 1K
UART 3 0x01C2 8CE80x01C2 8FFF 1K
UART 4 0x01C2 9006-0x01C2 93FF 1K
TWI 0 0x01C2 AC0OB80x01C2 AFFF 1K
TWI 1 0x01C2 B00G0Ox01C2 B3FF 1K
TWI 2 0x01C2 B4060x01C2 B7FF 1K
SCR 0x01CXHD0---0x01CXFF 1K
EMAC 0x01@ 0000---0x01@ FFFF 64K
GPU 0x01C4 0006-0x01C4 FFFF 64K
HSTMR 0x01C6 0008-0x01C6 OFFF 4K
DRAMCOM 0x01C6 2006-0x01C6 2FFF 4K
DRAMCTLO 0x01C6 3006-0x01C6 3FFF 4K
DRAMPHYO 0x01® 50006--0x01C6 5FFF 4K
SPIO 0x01C6 8000-0x01C6 8FFF 4K
SPI1 0x01C6 9000-0x01C6 9FFF 4K
SCUlspace, 0x01C80000

GIC_DIST: 0x01C80000 + 0x1000
It { OFyQi I O00S|GIC_CPUIF:0x01C80000 + 0x200(
MIPI DSI 0x01CA 0006-0x01CA OFFF 4K
MIPI DSPHY 0x01CALO0G--0x01CA 1FFF 4K
Csl 0x01CB 00068-0x01@& HFF 32K
Deinterlaced 0x01E00000---0x01EL F-FF 128K
HDMI 0x01EEO000---OX0IEFHFF 128K
RTC 0x01F0 0008-0x01F0 O3FF 1K
R_TIMER 0x01F0 0800-0x01F0 OBFF 1K
R_INTC 0x01F0 0C08-0x01F0 OFFF 1K
R WDOG 0x01F0 1000-0x01F0 13FF 1K
R_PRCM 0x01F0 1400-0x01F0 17FF 1K
R TWD 0x01F0 800---O0x01F0 BFF 1K
R_CPUCFG 0x01F0 1C08-0x01F0 1FFF 1K
R CIRRX 0x01F®000---0x01F®@3FF 1K
R_TwiI 0x01F0 2400-0x01F0 27FF 1K
R_UART 0x01F0 2800-0x01F0 2BFF 1K
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R_PIO 0x01F0 2C08-0x01F0 2FFF 1K
R_RSB 0x01F0 3400-0x01F0 37FF 1K
R_PWM 0x01F0 3800-0x01F0 3BFF 1K
SDRAM 0x4000 0000-OxFFFF FFFF 3G
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3.2. Boot System

Thesystem will boot in different ways based on whether its security features are ehable
TheBoot Systenincludes the following features:

() Suppat CPUO boot process and CF4+ boot process

Support super standby wakeup process

Support mandatory upgrade process through SDC0O anddJ&B

Support fast boot procedsom Raw NAND,eMMC,SD/TF caadd SPI NOR Flash

€ e €

A64 User ManuéRevisiorl.0) Copyright© 2015 Allwinner Technoldgy.,LtdAll Rights Reserved. Page7’6



@ Allwinner

Technology System

3.3. CCU

3.3.1. Overview

The CQ@ controls the PLLsconfiguration and most of the clock generation, division, distribution,
synchronization and gatin@€CU input signals include the external clock for the reference frequency (24MHz)
The outputs fom C@ are mostly clocks to other blocks in the system.

TheCQJ includes the followindeatures:
13PLLs, independent PLL for GPU
Bus Source and Divisions
PLLs Bias Control
PLLs Tunning Control
PLLs Pattern Control
Configuring Modules Clock
Bus Clock Gaig
Bus Software Reset

3.3.2. Functionalities Description

3.3.2.1. System Bus
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Figure 31. SystemBusTree
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3.3.2.2. Bus clock tree

32.768KHz CPU_APB_ QK DIV
ystem APB
i External OSC
— I
% LOSC
MUX >
16MHz /512 — » MUX - CcPU
PLL CPUX
2o
_Axl_ax_uv_mno
A (1(~4)
024M >
> AHBI_QK DIV_RATIO
% : ] A1
LA AHBI_PRE DIV
1(1~4)
PLL-PERHO(1Y)
MUX AHB2
— —
APB1_CLK_RATIO
> (12121418) APBL
QK RATN QK_RAT_M
P MUX (1/2/478) > 1(1-32) > APB2
PLL-PERHO(2Y) >

Figure 32. Bus Clock Tree

3.3.2.3. Module clock tree
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Figure 33.Module Clock Diagram
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3.3.3. Typcal Applications

(2). Clock output ofPLL_CPUis used only for CRP&hd the frequency factor can be dynamically modified for
DVFS;

(2). Clock output oPLL_AUDI@4.571MHz or 24.5792MH=anN be used fol2S/PCM,12S/PCM 12S/PCM 2
AC DIGITAL,OWand dynamic frequency scaling is not supported;

(3). Clock output ofPLL_VIDEO@X) can be used for TCON1,HDMI,MIPIcla8k output ofPLL_VIDEORX)
can be used for TCONgnamic frequency scaling is not supportedPLL_VIDE@DX) and°LL_VIDEJBX)

(4). Clock output ofPLL_VIDED(1X) can be used for TCON1,HDMI,CSI; and dynamic frequency scaling is not
supported;

(5). Clock output oPLL_VIEan be only used fovEand dynamic frequency scaling is not supported,;

(6). Clock output ofPLL_DDR@an be used foMBUS andDRAMand dynamic frequency scaling is not
supported;

(7). Clock output oPLLPERIPH(@X)can be used foAPB2,MBUS,SMHCO0,SMHC1,SMHC2,CHdDE putput

of PLLPERIPH@X) can be used for AHB1,APB1,AHB2,MBUS and NAND,SPI0,SPI1,CSI,Mifter2sePe
CPUSgynamic frequency scaling is not supporfed PLL PERIPH@X) andPLL PERIPHQX)

(8). Clock output of PLLPERIPH2X) can be used forSMHCO,SMHC1,SMHC2,CE;Clock output of
PLLPERIPH1LX) can be used fddAND,810,SPI1,CSI,MIPI_DSlimerlacegynamic fregjuency scaling is not
supported for PLLPERIPH2X) andPLL PERIPH1X);

(9). Clock output oPLL_GPUan be used foGPUand dynamic frequency scaling is isofpported;

(10). Clock output dPLL_MIPtan be used for TCONO;and dynamic frequency scaling ssipported;

(11). Clock output dPLL_HSI€an be used fodSBand dynamic frequency scaling is not supported;

(12). Clock output oPLL_DIEan be used for DE;and dynamic frequency scaling is not supported,;

(13). Clock output oPLL_DDRcan be used for MBUS ar@RAM;and dynamic frequency scaling is not
supported;

3.3.4. Register List

Module Name Base Address

CCuU 0x01C20000

Register Name Offset Description
PLL_CPUX_CTRL_REG 0x0000 PLL_CPUX Control Register
PLL_AUDIO_CTRL_REG 0x0008 PLL AUDIO Control Register
PLL_VIDEDCTRL_REG 0x0010 PLL_VIDHEDControl Register
PLL_VE _CTRL_REG 0x0018 PLL_VE Control Register
PLL_DDRO_CTRL_REG 0x0020 PLL_DDRO Control Register
PLL_PERIBHCTRL_REG 0x0028 PLL_PERIBIControl Register
PLL PERIRHCTR _REG ox00ZC PLL_PERIRKontrol Register
PLL_VIDEDCTRL_REG 0x0@BO0 PLL_VIDECControl Register
PLL_GPU_CTRL_REG 0x0038 PLL_GPU Control Register
PLL _MIPI_CTRL_REG 0x0040 PLL_MIPI Control Register
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PLL_HSIC CTRL_REG 0x0044 PLL_HSIC Control Register
PLL_DE_CTRL_REG 0x0048 PLL_DE Control Register
PLL_DDR1_CTRL_REG 0x004C PLL_DDR1 Control Register
CPU_AXI CFG_REG 0x0050 CPUX/AXI Configuration Register
AHB1 APB1 CFG _REG 0x0054 AHBY/APB1 Configuration Register
APB2 CFG_REG 0x0058 APB2 Configurain Register
AHB2_CFG_REG 0x008C AHB2 ConfiguratioRegister
BUS CLK_GATING_REGO 0x0060 Bus Clock Gating Register 0
BUS CLK_GATING_REG1 0x0064 Bus Clock Gating Register 1
BUS CLK_GATING_REG2 0x0068 Bus Clock Gating Register 2
BUS_CLK_GATING_REG3 0x008C Bus Clock Gating Register 3
BUS_CLK _GATING_REG 0x0070 Bus Clock Gating Register
THS_CLK_REG 0x0074 THS Clock Register
NAND_CLK_REG 0x0080 NAND Clock Register
SDMMCO_CLK_REG 0x0088 SDMMCO Clock Register
SDMMC1_CLK_REG 0x008C SDMMC1 Clock Refgis
SDMMC2_CLK_REG 0x0090 SDMMC2 Clock Register
TS _CLK_REG 0x00sB TS ClocRegister
CECLK_REG 0x009C CEClock Register
SPI0O_CLK_REG 0x00A0 SPO Clock Register
SPI1_CLK_REG 0x00A4 SPI1 Clock Register
12S/PCMD_CLK_REG 0x00BO 12S/PCM) Clock Register
12S/PCML_CLK_REG 0x00B4 I2S/PCML Clock Register
12S/PCM2_CLK_REG 0x00B I12S/PCM Clock Register
SPDIFCLK_REG 0x00Co SPDIF Clodkegister
USBPHY_CFG_REG 0x00CC USBPHY Configuration Register
DRAM_CFG_REG 0x00F4 DRAM Configuration Register
PLL_DDRCFG_REG 0x00F8 PLL_DDR Configuration Register
MBUS_RST_REG Ox00FC MBUS Reset Register
DRAM_CLK_GATING_REG 0x0100 DRAM Clock Gating Register
DE_CLK_REG 0x0104 DE Clock Register
TCON_CLK_REG 0x0118 TCON Clock Register
TCON_CLK_REG oxonuc TCONM ClockRegister
DEINTERLACE_CLK_REG 0x0124 DEINTERLACHckRegister
CSIMISCCLK_REG 0x013 CSIMISCClock Register
CSl_CLK_REG 0x0134 CSI Clock Register
VE_CLK_REG 0x013C VE Clock Register
AC DIG_CLK_REG 0x0140 ACDigital Clock Register
AVS CLK REG 0x0144 AVS Clock Register
HDMI CLK_REG 0x0150 HDMIClock Register
HDMI_SLOWCLK_REG 0x0154 HDMI Slow ClodRegister
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MBUS_CLK_REG 0x015C MBUS Clock Register
MIPI_DSI_CLK_REG 0x0168 MIPI_DSI Clock Register
GPU_CLK _REG 0x01A0 GPU Clock Register
PLL_STAE_TIME_REGO 0x0200 PLL Stable Time RegisterO
PLL_STABLE_TIME_REG1 0x0204 PLL Stable Time Registerl
PLL_PERIRHBIAS_REG 0xo2LC PLL_PERIRBias Register
PLL_CPUX_BIAS_REG 0x0220 PLL_CPUX Bias Register
PLL_AUDIO_BIAS_REG 0x0224 PLL_AUDIO Bias Régis
PLL_VIDHDBIAS REG 0x0228 PLL_VIDHIBIas Register
PLL_VE_BIAS_REG 0x022C PLL_VE Bias Register
PLL_DDRBIAS_REG 0x0230 PLL_DDRO Bias Register
PLL_PERIBHBIAS_REG 0x0234 PLL_PERIBBias Register
PLL_VIDEDBIAS REG 0x0238 PLL_VIDE(Bias Regist
PLL_GPU_BIAS_REG 0x023C PLL_GPU Bias Register
PLL_MIPI_BIAS_REG 0x0240 PLL_MIPI Bias Register
PLL_HSIC_BIAS_REG 0x0244 PLL_HSIC Bias Register
PLL_DE_BIAS_REG 0x0248 PLL_DE Bias Register
PLL_DDR1_BIAS_REG 0x024C PLL_DDR1 Bias Register
PLL_CPUX_TUREG 0x0250 PLL_CPUX Tuning Register
PLL_DDRO_TUN_REG 0x0260 PLL_DDRO Tuning Register
PLL_MIPI_TUN_REG 0x0270 PLL_MIPI Tuning Register
PLLPERIPHPATCTRLREG 0x027C PLL_PERIPH1 Pattern Control Register
PLL_CPUX_PAT_CTRL_REG | 0x0280 PLL_CPUX Patte@ontrol Register
PLL_AUDIO_PAT_CTRL_REG | 0x0284 PLL_AUDIO PattePontrolRegister
PLL_VIDEDPAT _CTRL_REG | 0x0288 PLL_VIDHIPatternControlRegister
PLL_VE_PAT_CTRL_REG 0x028C PLL_VE Pattef@ontrolRegister
PLL_DDRO_PAT_CTRL_REG | 0x0290 PLL_DDRO Path ControlRegister
PLL_VIDEDPAT _CTRL_REG | Ox0208 PLL_VIDEPatternControlRegister
PLL_GPU_PAT_CTRL_REG 0x029C PLL_GPU Pattef@ontrolRegister
PLL_MIPI_PAT_CTRL_REG 0x02A0 PLL_MIPI Patter@ontrolRegister
PLL_HSIC_PAT_CTRL_REG | O0x02A4 PLL_HSIC tarn ControlRegister
PLL_DE_PAT_CTRL_REG 0x02A8 PLL_DE Pattet@ontrolRegister
PLL_DDR1_PAT_CTRL_REGO | Ox02AC PLL_DDR1 Patte@ontrolRegister0
PLL_DDR1_PAT_CTRL_REG1 | 0x02B0 PLL_DDR1 Patte@ontrolRegisterl
BUS_SOFT_RST_REGO 0x02C0 Bus Softwag Reset Register 0
BUS_SOFT_RST _REG1 0x02C4 Bus Software Reset Register 1
BUS_SOFT_RST_REG2 0x02C8 Bus Software Reset Register 2
BUS_SOFT_RST_REGS 0x02D0 Bus Software Reset Register 3
BUS_SOFT_RST_REG4 0x02D8 Bus Software Reset Register 4
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CCM_SEC_SWH REG 0x0Z-0 CCM Security SwitdRegister
PS CTRLREG 0x0300 PS ContrdRegister
PS CNT_REG 0x0304 PS CounteRegister
PLL_LOCKTRLREG 0x0320 PLL Lock ContrBlegister

3.3.5. Register Description

3.3.5.1. PLL_CPUX Control Register (Default Value: 0x00001000)

Offset: Ox0@O Register Name?LL_CPUX_CTRL_REG
Bit R/W Default/Hex | Description

31 R/W 0x0 PLL ENABLE.

0: Disable

1: Enable

The PLOutput= (24MHZz*N*K)/(M*P).

The PLL output is for the CRGOlock

Note: 100 N*KU 88 The P factor only can be used whétL outpt
frequency is less than 240MHz.

ThePLL outputlock must be in the range of 240MHz~QHz

The cfault of CPX Clockis 408MHz.

30:29 / / /

28 R 0x0 LOCK
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)

2725 / / /

24 R/W 0x0 CPWX SDM EN.
0: Disable
1: Enable

23:18 / / /

17:16 R/W 0x0 PLL_OUT_EXT_DIVP

PLL Output external divider P
00: 1

01: 2

10: 4

11:/

15:13 / / /

12:8 R/W 0x10 PLL FACTOR_N
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
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X X
Factor=31N=32
7:6 / / /
5:4 R/W 0x0 PLL_FACTOR_K.
PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 / / /
1:0 R/W 0x0 PLL_FACTOR_M.

PLL Factor M. (M=Factor + 1)
The range is from 1 to 4.

3.3.5.2. PLL_Audio Control Register (Default Value: 0x00035514)

Offset: 0x008

Regiter Name:PLL_AUDIO_CTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

The PLL is for Audio.

The PLLAUDIG (24MHz*N)/(M*P).

The PLL_AUDIO(8X) = (24MH29M

Note: 30 N/MU 21.

(24MHz*N)/Pmust be in the range cf2MHz-504MHz.
PLL_AUDI@efault is 24.571MHz.

30:29

/

28

0x0

LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_EN.

0: Disable

1: Enable

In thiscase, the PLL_FACTOR_N only low 4 bits are valid (N: The r
from 1 to 16).

2320

/

19:16

R/W

0x3

PLL_POSTDIV_P.
Postdiv factor (P= Factor+1)
The range is from 1 to 16.

14:8

R/W

0x55

PLL FACTOR_N.
PLL Factor N.
Factor=0, N=1
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Factor=1, N2
X X
Factor=127, N=128
755 / / /
4:0 R/IW 0x14 PLL_PREDIV_M.

PLLPrediv Factor(M = Factor+1).
The range is from 1 to 32

3.3.5.3. PLL_VIDHDControlRegister(Default Value:0x0300620Y

Offset: 0x0Q0

Register Name?LL_VIDED CTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL ENABLE.
0: Disable
1: Enable.
In the integer mode,
PLLVIDEOO(1)9 (24MHz*N)/M.
PLL VIDEOO(2XY (24MHZz*N)/M*2.
In the fractional mode, the PlQutput is select by bit 25.
Note: 8U N/MU 25
(24MHz*N)/M must be in the range 6B2VIHz~600MHz
PLL VIDEOO(1X)efault is 297MHz.

30

R/W

0x0

PLL _MODE.
0: Manual Mode
1: Auto Mode (Controlled by DE).

29

/

28

0x0

LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:26

/

25

R/W

Ox1

FRAC_CLK_OUT.
PLLclock output when PLL_MODE_SEL=0(PLL_PREDIV_M factor 1
set to 0);No meaning when PLL_MODE_SEL =1.
0: PLL Output270MHz

1: PLL Output297MHz.

24

R/W

Ox1

PLL MODE_SEL.

0: FractionaMode

1: IntegerMode.

Note: When in Fractional mode, ther Dvider M should be set to 0.

23:21

/

20

R/W

0x0

PLL _SDM_EN.
0: Disable
1: Enable.
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19:15 / / /
14:8 R/W 0x62 PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
X X
Factor=127,N=128
7:4 / / /
3:0 R/W 0x7 PLL_PREDIV_M.
PLLPrediv Fador(M = Factor+1).
The range is from 1 to 16.

3.3.5.4. PLL_VEontrolRegister(Default Value: 003006207)

Offset: 0x00.8

Register NamePLL_VE_CTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL ENABLE.

0: Disable

1: Enable.

In the integer mode, The PINVE= (24MHZz*N)/M.

In the fractional mode, the PlQutput is select by bit 25.
Note: 80U N/MU 25

(24MHz*N)/M must be in the range 6B2\IHz~600MHz
PLL VEdefault is B7MHz.

30:29

/

28

0x0

LOCK
0: Unlocked
1: Locked (It indicates that the PLL has betable.)

27:26

/

25

R/W

Ox1

FRAC_CLK_OUT.

PLL clock output when PLL_MODE_SEL=0(PLL_PREDIV_M factor
set to 0);No meaning when PLL_MODE_SEL =1.

0: PLL Output270MHz

1: PLL Output297MHz.

24

R/W

ox1

PLL MODE_SEL.

0: FractionaMode

1. Intege Mode.

Note: When in Fractional mode, ther Dvider M should be set to 0.

2321

/

20

R/W

0x0

PLL _SDM_EN.
0: Disable
1: Enable.
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19:15 /

/

14:8 R/W

0x62

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3

X X
Factor=31,N=32
X
Factor=127,N=128

7:4 /

/

3.0 R/W

0ox7

PLL_PREDIV_M.
PLLPreDivider(M = Factor+1).
The range is from 1 to 16.

3.3.5.5. PLL_DD®ControlRegister(Default Value:0x00001000)

Offset: 0x0Q0 Register Name?LL_DD® CTRL_REG
Bit R/W Default/Hex | Description
31 RAW 0x0 PLL_ENABLE.
0: Disable
1: Enable.
The PLLDDRG= (24MHZ*N*K)/M.
Note: 100 N*KU 77(give priority to the choice dfl 2)
(24MHz*N*K) must be in the range cd@IHz-1.8GHz
PLL DDR@lefault is 408MHz.
30:29 / / /
28 R 0x0 LOCK
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:25 / / /
24 R/W 0x0 PLL_SDM N
0: Disable
1: Enable
2321 / / /
20 R/W 0x0 PLL_DDRO_CFG_UPDATE.
PLL_DDRO Configuration Update.
When PLL_DDRO has been changed, this bit should be setto 1 to v
the PLL, otherwise the change would be invalid. And this bit woul
cleared autonatically after the PLL change is valid.
0: No effect
1: Validating the PLL_DDRO.
19:13 / / /
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12:8 R/W 0x10 PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
X X
Factor=31,N=32
7:6 / / /
5:4 R/W 0x0 PLL_FACTOR_K.
PLL Factor K.(K=Fkarct+ 1)
The range is from 1 to 4.
3:2 / / /
1:0 R/W 0x0 PLL_FACTOR_M.
PLL Factor M.(M = Factor + 1)
The range is from 1 to 4.

3.3.5.6. PLLPERIPBIControlRegister(Default Value0x0004181)

Offset: 0x0@8

Register NamePLLPERIPHOICTRL_REG

Bit

R/W

Defadt/Hex

Description

31

R/W

0x0

PLL ENABLE.

0: Disable

1: Enable.

ThePLL_PERIPHO(BQ4MHZ*N*K/2.
ThePLL_PERIPHO(2X34MHZz*N*K.

Note: 210 N*KU 58(give priority to the choice dfil 2)

The PLL_PERIPHO(ZXpuld be fixed tdl.2@Hz, it is not recommende
to vary this value arbitrarily.

24MHz*N*K clock must be in the range5ffAMHz~14GHz.
PLL_PERIPHO(2)fault is1.2GHz.

30:29

/

28

0x0

LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)

2726

/

25

R/W

0x0

PLL_BYPASS_EN.

PLL Output Bypass Enable.

0: Disable

1: Enable

If the bypass is enabled, the PLL output is 24MHz.

24

R/W

0x0

PLL_CLK_OUT_EN.
PLL clockutput enable.
0: Disable
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1: Enable

23:19 / / /

18 R/W 0x1 PLL_24M_OUT_EN.
PLL 24MH@utput Enable.
0: Disable
1: Enable
When 25MHz crystal used, this PLL can output 24MHz.

17:16 R/W 0x0 PLL_24M_POST_DIV.
PLL 24MDutput dock Post Divider When 25MHz grstal used).
1234,

15:13 / / /

12:8 R/W 0x18 PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
X X
Factor=31N=32

7:6 / / /

5:4 R/W oxt PLL_FACTOR_K.
PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.

3:2 / / /

1:0 R/W 0x1 PLL_FACTOR_M.
PLL Factor M (M = Factor + 1) is only valid in plitest debug.
The PLL_PERIPH back door clock output =24MHZz*N*K/M.
The range is from 1 to 4.

3.3.5.7. PLLPERIPHControlRegister(Default Value:0x0004181)

Offset: 0x0QC

Register NamePLLPERIPHICTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

ThePLL_PERIPHO(BQ4MHZz*N*K/2.
ThePLL_PERIPHO(2Q24MHz*N*K.

Note: 210 N*KU 58(give priority to the choice dfii 2)
ThePLL_PERIREX)should be fixed tdl.2@Hz,it is not recommended
to vary this value arbitrarily.

24MHZz*N*K clock must be in the range5tf4AMHz~14GHz.
PLL_PERIPHO(2¥fault is1.2GHz.

30:29

/
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28 R 0x0 LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)

2726 / / /

25 R/W 0x0 PLL_BYPASS_EN.

PLL Output Bypass Enable.

0: Disable

1: Enable.

If the bypass is enabled, the PLL output is 24MHz.

24 R/W 0x0 PLL_CLK_OUT_EN.

PLL clock output enable.(Just for the SATA Phy)
0: Disable

1: Enable.

2321 |/ / /

20 R/W 0x0 PLL_SDMEN
0: Disable
1: Enable.

19 / / /

18 R/W 0x1 PLL_24M_OUT_EN.

PLL 24MH@utput Enable.

0: Disable

1: Enable.

When 25MHz crystal used, this PLL can output 24MHz.

17:16 R/W 0x0 PLL_24M_POST_DIV.
PLL 24MDutput Aock Post Divider When 25MHz crystal used)
12134,

15:13 / / /

12:8 R/W 0x18 PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3

X X
Factor=31,N=32

76 / / /

54 R/W oxt PLL_FACTOR_K.
PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.

3:2 / / /

1:0 R/W 0x1 PLL_FACTOR.

PLL Factor M (M = Factor + 1) is only valid in plitest debug.
The PLL_PERIPH back door clock output =24MHz*N*K/M.
The range is from 1 to 4.
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3.3.5.8. PLL_VIDEO1 Control Register (Default Valx€3006207

Offset: 0x0@0

Register Name?LL_VIDEO1_CTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

In the integer mode,
PLLVIDEO1(1>§ (24MHz*N)/M.
PLLVIDEO1(2X) (24MHZz*N)/M)*2.

In the fractional mode, the PlQutput is select by bit 25.

Note: 8U N/MU 25
(24MHz*N)/M must be in the range @®2MHz~600MHz
PLLVIDEO1(1Xefault is 297MHz.

30

R/W

0x0

PLL_MODE.
0: Manual Mode
1: Auto Mode (Controlled by DE).

29

/

28

0x0

LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.

27:26

/

25

R/W

Ox1

FRAC_CLK_OUT.

PLL clock output when PLL_MODE_SEL=0(PLL_PREDIV_M factor

set to 0);No meaning when PLL_MODE_SEL =1.
0: PLL Output270MHz
1: PLL Output297MHz.

24

R/W

Ox1

PLL_MODE_SEL.
0: FractionaMode
1: IntegerMode.

Note: When in Fractional mode, ther Dvider M should be set to 0.

23:21

/

20

R/W

0x0

PLL_SDM_EN.
0: Disable
1: Enable.

19:15

/

14:8

R/W

0x62

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3

X X
Factor=127,N=128
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7:4 / / /
3:0 R/W 0x7 PLL_PREDIV_M.

PLLPrediv Factor(M = Factor+1).
The range is from 1 to 16.

3.3.5.9. PLL_GPU Control Register (Default Vae3006207

Offset: 0x038 Register NamePLL_GPU_CTRL_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 PLL _ENABLE.

0: Osable

1: Enable.

In the integer mode, The PLGPU= (24MHz*N)/M.

In the fractional mode, the PlQutput is select by bit 25.
Note: 80 N/MU 25

(24MHz*N)/M must be in the range 6B2VIHz~600MHz
PLL GPWlefault is B7MHz.

30:29 / / /
28 R 0x0 LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:26 / / /
25 R/W Ox1 FRAC CLK OUT.

PLL clock output when PLL_MODE=SFPLL_PREDIV_M factor must
set to 0); no meaning when PLL_MODE_SEL =1.

0: PLLOutput=270MHz

1: PLLOutput=297MHz.

24 R/W 0x1 PLL_MODE_SEL.

0: FractionaMode.

1. IntegerMode.

Note: When in Fractional mode, thier Dvider M should be set to 0.
2321 / / /

20 R/W 0x0 PLL_SDM_EN.

0: Disable

1: Enable.

19:15 / / /

14:8 R/W 0x62 PLL FACTOR_N

PLL Factor N.

Factor=0, N=1

Factor=1, N=2

Factor=2, N=3

X X

Factor=127,N=128.

A64 User ManuéRevisiorl.0) Copyright© 2015 Allwinner Technoldgy.,LtdAll Rights Reserved. Paged3



@ Allwinner
Technology System
7:4 / / /
3:0 R/W 0x7 PLL_PRE_DIV_M.
PLLPre Divider (M = Factor+1).
The range ifrom 1 to 16.
3.3.5.10.PLL_MIPI Control Register (Default Value: 0x00000515)
Offset: 0x0@0 Register NamePLL_MIPI_CTRL_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 PLL_ENABLE.
0: Disable
1: Enable.
The PLLMIPE (PLL_VIDBQ@X¥N*K)/M  when VFB_SEL=0 (M
mode)
When VFB_SEL=1, the Putput is depend on these bits: sint_frac,sdiy
s6p25_7p5, pll_feedback div.
Note: Ki 2;M/NU 3;
(PLL_VIDEYMU 24MHz;
PLLMIPImust be in the range 00MHz-1.4GHz
PLL MIPI default value is 594MHz.
30:29 / / /
28 R 0x0 LOCK.
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)
27 R/W 0x0 SINT_FRAC.
When VFB_SELARLL mode control, otherwise no meaning.
0: IntegerMode
1: FractionaMode.
26 R/W 0x0 SDIV2.
PLL clock output when VFB_SEL=1; no meaning when VFB_SEL =0
0: PLIOutput
1: PLIOutput X2.
25 R/W 0x0 S6P25_7P5.
PLL Output is selected by this bit when VEBL=1 and SINT_FRA(C
otherwise no meaning.
0: PLL OutputPLL Input6.25
1: PLL Qutptr PLL Input7.5.
24 / / /
23 R/W 0 LDO1_EN.
On-chip LDOL1 Enabile.
22 R/W 0 LDO2_EN.
On-chip LDO2 Enabile.
21 R/W 0 PLL_SRC.
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PLL Source Select.
0: VIDEOPLL
1: /.

20

R/W

0x0

PLL_SDM_EN.
0: Disable
1: Enable.

19:18

/

17

R/W

0x0

PLL_FEEDBACK_DIV.

PLL feeeback divider control. PLL clock output when VFB_SEL=
meaning when VFB_SEL =0

0:Divided by 5

1:.Divided by 7

16

R/W

0x0

VFB_SEL.
0: MIPIMode(N, K, M valid)
1:HDMIMode(sint_frac,sdiv2,s6p25_7p5 , pll_feedback_div valid)

15:12

/

11:8

R/W

0x5

PLL FACTOR_N
PLL Factor N.
Factor=0, N=1
Factor=1, N=2

X X
Factor=15,N=16

7:6

/

54

R/W

ox1

PLL_FACTOR_K.
PLL Factor K.(K=Factor + 1)
The range is frord to 4.

3:0

R/W

0x5

PLL_PRE_DIV_M.
PLL Pr®ivider (M = Factor+1).
The range is from 1 to 16.

3.3.5.11. PLLHSIGControl Register (Default Value: 02001300

Offset:

0xoa4

Register NamePLLHSICCTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

In the integer mode, The PLHSIG: (24MHZz*N)/M.

In the fractional mode, the PlQutput is select by bit 25.
Note: 80U N/MU 25

(24MHz*N)/M must be in the range @®2MHz~600MHz
PLL HSIGIlefault is480MHz.

30:29

/

A64 User Manu@Revisiorl.0)

Copyright© 2015 Allwinner Technoldgy.,LtdAll Rights Reserved. Page95




@ Allwinner
Technology System
28 R 0x0 LOCK
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:26 / / /
25 R/W 0x1 FRAC_CLK_OUT.
PLL clock output when PLL_MODE=8SEPLL_PREDIV_M factor must
set to 0); no meaning when PLL_MODE_SEL =1.
0: PLLOutput=270MHz
1: PLLOutput=297MHz.
24 R/W 0x1 PLL_MODE_SEL.
0: FractionaMode
1: IntegerMode.
Note: When in Fractional mode, thier Dvider M should be set to 0.
23:21 / / /
20 R/W 0x0 PLL_SDM_EN.
0: Disable
1. Enable.
19:15 / / /
14:8 R/W 0x13 PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
X X
Factor=0x7F,N=128
74 / / /
3:0 R/W 0x0 PLL_PRE_DIV_M.
PLLPer Dvider (M = Factor+1).
The range iffom 1 to 16.

3.3.5.12.PLL_DE Control Register (Default Valde3006207F

Offset: 0x0@8

Register NamePLL_DE_CTRL_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable

In the integer mode, The PCutput= (24MHZz*N)/M.

In the fradional mode, the PLOutput is select by bit 25.
Note: 80U N/MU 25

(24MHz*N)/M must be in the range @®2MHz~600MHz
Its default is 297MHz.

30:29

/
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28 R 0x0 LOCK
0: Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:26 / / /
25 R/W ox1 FRAC_CLK_OUT.

PLL clock output when PLL_MODE_SELEOAREDIV_M factor must
set to 0); no meaning when PLL_MODE_SEL =1.

0: PLL Output270MHz

1: PLL Output297MHz

24 R/W ox1 PLL_MODE_SEL.

0: FractionaMode

1: IntegerMode

Note: When in Fractional mode, thi&re Dvider M should be set to O.

23:21 / / /

20 R/W 0x0 PLL_SDM_EN.
0: Disable
1: Enable

19:15 / / /

14:8 R/W 0x62 PLL FACTOR_N
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3

X X
Factor=0x7H\=128

74 / / /

3:0 R/W 0x7 PLL_PRE_DIV_M.
PLLPer Dvider (M = Factor+1).
The range is from tb 16.

3.3.5.13.PLL_DDR1 Control Register (Default Value: 0x00001800)

Offset: 0x0@C Register NamePLL_DDR1 _CTRL_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 PLL_ENABLE.

0: Disable

1: Enable.

The PLLDDRE 24MHz*NM .

Note: 160 NU 75.

24MHZz*NM must be in tke range ofl92MHz~1.6GHz
Its default is500MHz.

30 R/W 0x0 SDRPLL_UPD.
SDRPLL Configuration Update.
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Note: When PLL_DDR1 has changed, this bit should be set to 1 to va
the PLL, otherwise the change is invalid. It will be auto cleared afte
PLLs valid.

0: No effect

1: To validate the PLL_DDR1.

29 / / /
28 R 0x0 LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:25 / / /
24 R/W 0x0 PLL_SDM_EN.
0: Disable
1. Enable.
23:15 / / /
14:8 R/W 0x18 PLL_FACTOR_N.
N=Factor+1
The range is frorB to 127
72 / / /
1.0 R/W 0x0 PLL FACTOR.
M= Factor+1

The range is frord to 4

3.3.5.14. CPUX/AXConfigurationRegister (Default Value: 0x000300)

Offset: 0x080

Register NameCPUX_AXI_CFG_REG

Bit

R/W

Default/Hex

Description

31:18

/

/

/

17:16

R/W

Ox1

CPWX _CLK_SRC_SEL.

CPWXClock Source Select.

CPWX Clock= Qock Source

00: LOSC

01: OSC24M

1X PLL_CPXY

If the clock source is changed, at most to wait for 8 present running
cycles.

15:10

/

9:8

R/W

0x0

CPU_APB_CLK _DIV.

00: 1

01: 2

10: 3

11. /4

Note: System APB clock source is CPU clock source.
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72 / / /
1:0 R/W 0x0 AX|_CLK_DIV_RATIO.

AXI Clocbivide Ratio.

AXI Clock source is CPU clock source.
00: 1

01: 2

10: 3

11: /4

3.3.5.15. AHBYVAPBL1 Configuration Register (Defaulilue: 0x00001010)

Offset: 0x064 Register NameAHB1 _APB1_CFG_REG

Bit R/W Default/Hex | Description

31:14 / / /

1312 | RW 0x1 AHB1_CLK_SRC_SEL.

00: LOSC

01: OSC24M

10: AXI

11: PLL_PERIG{X) AHB1_PRE_DIV.

11:10 / / /

9:8 R/W 0x0 APB1_CLK_RATIO.

APR. ClockDivide Ratio. APBL1 clock source is AHB1 clock.
00: 2

01: 2

10: 4

11: 8.

7:6 R/W 0x0 AHB1 PRE_DIV
AHB1dockPre Divide Ratio
00: 1

01: 2

10: 3

11: A.

5:4 R/W 0x1 AHB1 CLK DIV_RATIO.
AHBL1 Clockivide Ratio.
00: 1

01: 2

10: 4

11: 8.

3:.0 / / /
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3.3.5.16. APB2 Configuration Register (Default Value: 0x01000000)

Offset: 0x068 Register NameAPB2_CFG_REG
Bit R/W Default/Hex | Description
31:26 / / /
25:24 R/W 0x1 APB2_CLK_SRC_SEL.
APB2 Clock Source Select
00: LOSC
01: OSC24M

1X PLL_PERIBEX)
This clock is used for some special modpbcl{UARE TWI). Becaus
these modules need special clock rate even if the apblclk changed.
23:18 / / /

17:16 R/W 0x0 CLK_RAT_N

ClockPer Dvide Ratio (n)

00: 1

01: 2

10: A4

11:/8.

15:5 / / /

4:0 R/W 0x0 CLK_RAT_M.

ClockDivide Ratio (m)

The predivided clock is divided by (m+1). The divider is from 1 to 32.

3.3.5.17. AHB2 Configuration Register (Default Value: 0x00000000)

Offset: 0x06C Register NameAHB2_CFG_REG
Bit R/W Default/Hex | Description
31:2 / / /
1:0 R/W 0x0 AHB2_CLK_CFG.
00: AHBXock
01: PLL_PERIBHX)2
X/
BVIAC,USBHCD default clock source is ARBlock.
Its default value is 300Mhz.

3.3.5.18.Bus Clock Gating Register0 (Default Value: 0x00000000)

Offset: 0x0®0 Register NameBUS CLK_GATING_REGO
Bit R/W Default/Hex | Description
31:30 / / /
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29

R/W

0x0

USEOHQD _GATING
GatingClockfor USB OHQGI
0: Mask

1:Pass

28

R/W

0x0

USBOTGOHCIGATING
GatingClockfor USBOTGOHCI
0: Mask

1:Pass

27:26

/

25

R/W

0x0

USHEEHQ GATING.
GatingClockFor UBEHQ
0: Mask

1: Pass

24

R/W

0x0

USBOTGEHCIGATING.
GatingClockFor USBDTGEHCI
0: Mask

1: Pass

23

R/W

0x0

USBOTGDevice GATING.
Gating Clock For USB GDevice
0: Mask

1: Pass

22

/

21

R/W

0x0

SPI1_GATING.

Gating Clock For SPI1
0: Mask

1: Pass.

20

R/W

0x0

SPI0O_GATING.

Gating Clock For SPIO
0: Mask

1: Pass.

19

R/W

0x0

HSTMR_GATING.

Gating Clock For High Speed Timer
0: Mask

1: Pass.

18

R/W

0x0

TS GATING.
Gating Clock Fars
0: Mask

1: Pass

17

R/W

0x0

EMAC GATING.
Gating Clock F&EEMAC
0: Mask

1: Pass

16:15

/

14

R/W

0x0

DRAM_GATING.
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Gating Clock For DRAM
0: Mask
1: Pass.
13 R/W 0x0 NAND_GATING.
Gating Clock For NAND
0: Mask
1: Pass.
12:11 / / /
10 R/W 0x0 SMHQ@_GATING.
Gating Clock F@MHQ
0: Mask
1: Pass.
9 R/W 0x0 SMHQ_GATING.
Gating Clock F@MHQ
0: Mask
1: Pass.
8 R/W 0x0 SMHO_GATING.
Gating Clock FEMHO
0: Mask
1: Pass.
7 / / /
6 R/W 0x0 DMA_GATING.
Gating Clock For DMA
0: Mask
1: Pass.
5 R/W 0x0 CE GATING.
Gating Clock F&ZE
0: Mask
1: Pass.
4:2 / / /
1 R/W 0x0 MIPIDSI_GATING.
Gating Clock For MIPI DSI
0: Mask
1: Pass.
0 / / /
3.3.5.19.Bus Clock Gating Registerl (Default Value: 0x00000000)
Offset: 0x084 Register NameBUS_ CLK_GATING_REG1
Bit R/W Default/Hex | Description
31:23 / / /
22 R/W 0x0 SPINLOCK_GATING.
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0: Mask
1: Pass.
21 R/W 0x0 MSGBOX_GATING.
0: Mask
1: Pass.
20 R/W 0x0 GPU_GATING.
0: Mask
1: Pass.
19:13 / / /
12 R/W 0x0 DE_GATING.
0: Mask
1: Pass.
11 R/W 0x0 HDMI_GATING.
0: Mask
1: Pass.
10:9 / / /
8 R/W 0x0 CSI_GATING.
0: Mask
1: Pass.
7:6 / / /
5 R/W 0x0 DEINTERLAGEATING.
Gating Clockor DEINTERLACE
0: Mask
1: Pass
4 R/W 0x0 TCON_GATING.
Gating Clock For TCON1
0: Mask
1: Pass.
3 R/W 0x0 TCON_GATING.
Gating Clock For TCONO
0: Mask
1: Pass.
2:1 / / /
0 R/W 0x0 VE_GATING.
Gating Clock FA&rE
0: Mask
1: Pass.
3.3.5.20.Bus Clock Gating Register2 (Default Value: 0x00000000)
Offset: 0x0B8 Register NameBUS_CLK_GATING_REG2
Bit | R/W | Default/Hex | Description
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31:15 / / /
14 R/W 0x0 12S/PCM2_GATING.
Gating Clock Fd2S/PCM2
0: Mask
1: Pass.
13 R/W 0x0 12S/PCML_GATING.
Gating Clock Fd2S/PCML
0: Mask
1: Pass.
12 R/W 0x0 12S/PCMD_GATING.
Gating Clock Fd2S/PCMD
0: Mask
1: Pass.
119 / / /
8 R/W 0x0 THS GATING.
Gating Clock FArHS
0: Mask
1: Pass
6:7 / / /
5 R/W 0x0 PIO_GATING.
Gating @ck For PIO
0: Mask
1: Pass.
4:2 / / /
1 R/W 0x0 SPDIFGATING.
Gating Clock F@PDIF
0: Mask
1: Pass
0 R/W 0x0 AC_DIGGATING.
Gating Clock For@\Digital
0: Mask
1: Pass
3.3.5.21.Bus Clock Gating Register3 (Default Value: 0x00000000)
Offset: 0x0BC Registr Name:BUS_CLK_GATING_REG3
Bit R/W Default/Hex | Description
31:21 / / /
20 R/W 0x0 UART4_GATING.
Gating Clock For UART4
0: Mask
1: Pass.
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19 R/W 0x0 UART3_GATING.
Gating Clock FAART3
0: Mask

1: Pass.

18 R/W 0x0 UART2_GATING.
Gating Clock FAlART2
0: Mask

1: Pass.

17 R/W 0x0 UART1 _GATING.
Gating Clock F&lART1
0: Mask

1: Pass.

16 R/W 0x0 UARTO_GATING.
Gating Clock FAdARTO
0: Mask

1: Pass.

156 / / /

5 R/W 0x0 SCRGATING.
Gating Clock F&CR
0: Mask

1: Pass

4:3 / / /

2 R/W 0x0 TWI2_GATING.
Gating Clock FarwIi2
0: Mask

1: Pass.

1 R/W 0x0 TWI1 _GATING.
Gating Clock FarwI1
0: Mask

1: Pass.

0 R/W 0x0 TWIO_GATING.
Gating Clock FarwIo
0: Mask

1: Pass.

3.3.5.22.Bus Clock Gating Register4 (Default Value: 0x00000000)

Offset: 0x0@0 Register NameBUS_CLK_GATING_REG4
Bit R/W Default/Hex | Description
318 / / /
7 R/W 0x0 DBGSYSATING.
Gating Clock F&dBGSYS
0: Mask
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1: Pass
6:0 / / /
3.3.5.23. THClock RegistefDefault Value: 0x00000000)
Offset: 0x0F4 Register NamefHS_CLK_REG
Bit R/W Default/Hex | De<ription
31 R/W 0x0 SCLKGATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON
This special clock = Clock Sougld{ DIV_RATIO
30:26 / / /
25:24 RIW 0x0 THS_CLK_SRC_SEL.
Clock Source Select
00: OSC24M
01:/
10:/
11:/
232 / / /
1:0 RIW 0x0 THS_CLK_DIV_RATIO.
THS Iock divide ratio
00: 1
01: 2
10: 4
11: 6
3.3.5.24.NAND Clock Register (Default Value: 0x00000000)
Offset: 0x0@0 Register NameNAND_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Cloclo8Hz)
0: Clock is OFF
1: Clock is ON
SCLK Clock Source/Divider N/Divider M.
30:26 / / /
25:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: OSC24M
01: PLL_PERI®H
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10: PLLPERIPH
11:/

23:18 / / /

17:16 R/W 0x0 CLK_DIV_RATIO_N.
ClockPre Dvide Ratio (n)
00: 1

01: 2

10: 4

11:8.

154 / / /

3:0 R/W 0x0 CLK_DIV_RATIO_M
ClockDivide Ratio (m)
The predivided clock is divided by (m+1). The divilfeis from 1 to 16.

3.3.5.25. VIH@ Clock Register (Default Value: 0x00000000)

Offset: 0x0@8 Register NamesMHQ@_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clo@&84MHz)
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/Divider N/Divider M.
30:26 / / /
25:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL_PERIeX)
10: PLL_PERIPH1(2X)
11: /.

2318 / / /

17:16 R/W 0x0 CLK_DIV_RATIO_N.
Clock Préivide Ratio (n)
00: 1

01: 2

10: 4

11:8.

154 / / /

3:0 R/W 0x0 CLK_DIV_RATIO_M.
Clock Divide Ratio (m)
The predivided clock is divided by (m+Ihe divider is from 1 to 16.
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3.3.5.26. SVIHCL Clock Register (Default Value: 0x00000000)

Offset: 0x0@C Register NameSMHCL_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clo@&84MHz)
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/Divider N/Divider M.
30:26 / / /
25:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL_PERIeX)
10: PLL_PERIPH1(2X)
11: /.

2318 / / /

17:16 R/W 0x0 CLK_DIV_RATIO_N.
Clock Préivide Ratio (n)
00: 1

01: 2

10: A4

11: 8.

154 / / /

3:0 R/W 0x0 CLK_DIV_RATIO_M.
Clock Divide Ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.27. MHQ Clock Register (Default Value: 0x00000000)

Offset: 0x0@0 Register NameSVIH2_CLK_REG

Bit R/W Default/Hex | Description

31 R/W 0x0 SCLK_GATING.

Gating Special Clock(Max Clo@&84MHz)

0: Clock is OFF

1: Clock is ON.

SCLK = Clock Source/Divider N/Divider M.

30:26 / / /

25:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL_PERISX)
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10: PLL_BRIPH1(2X)
11: /.

2318 / / /

17:16 R/W 0x0 CLK_DIV_RATIO_N.
Clock Prdivide Ratio (n)
00: 1
01: 2
10: 4
11:8.

154 / / /

3:0 R/W 0x0 CLK_DIV_RATIO_M.
Clock Divide Ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.28.TS Clock Register (Default Value: 0x00000000)

Offset: 0x0@8 Register Namel'S_CLK_REG

Bit R/W Default/Hex | Description

31 R/W 0x0 SCLK_GATING.

Gatingof SCLK (Max Clock = 200MHz).

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/Divider N/Divider M.

30:28 / / /

27:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
0000: OSC24M

0001: PLL_PERIBHX)
Others: /

23:18 / / /

17:16 R/W 0x0 CLK_DIV_RATIO_N.
Clockpre-divide ratio(n)
The select clock source is patevided by 2”°n. The divider is 1/24/8.

154 / / /

3.0 R/W 0x0 CLK_DIV_RATIO_M.
Clock divide ratigm)
The predivided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.29.CE Clock Register (Default Value: 0x00000000)

Offset: 0x0@C ‘ Register NameCE_CLK_REG
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Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Cloct08MHz)
0: Clock is OFF
1: Clock is ON
SCLK Clock Source/Divider N/Divider M.
30:26 / / /
25:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL_PERI®PH2X
10:PLL_PERIFH 2X
11: /.

23:18 / / /

17:16 R/W 0x0 CLK_DIV_RATIO_N.
ClockPre Divide Ratio (n)
00: 1

01: 2

10: 4

11:8.

15:4 / / /

3:0 R/W 0x0 CLK_DIV_RATIO_M.
Clock divide ratio (m)
The predivided clock is divided by (m+1). The dividdrdm 1 to 16.

3.3.5.30. SPI0 Clock Register (Default Value: 0x00000000)

Offset: OXO@\0 Register NameSPI0_CLK_REG

Bit R/W Default/Hex | Description

31 R/W 0x0 SCLK_GATING.

Gating Special Clock(Max Clock = 200MHZz)
0: Clock is OFF

1: Clock is ON

SCLK Clock Saue/Divider N/Divider M.

30:26 / / /

25:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL_PERIGHX)
10: PLL_PERIBHAX)
11:/

23:18 / / /
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17:16 R/W 0x0 CLK_DIV_RATIO N.
ClockPre Divide Ratio (n)
00: 1
01: 2
10: 4
11:8.
15:4 / / /
3:0 R/W 0x0 CLK_DIV_RATIO_M.
ClockbDivide Ratio (m)
The predivided clock is divided by (m+1). The divilfeis from 1 to 16.

3.3.5.31.SPI1 Clock Register (Default Value: 0x00000000)

Offset:

oxo0a4

Register NameSPI1_CLK _REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHZz)
0: Clock is OFF

1: Clock is ON

SCLK Clock Source/Divider N/Divider M.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL_PERIB#X)
10: PLL_PERIRPHX)
11:/

23:18

/

17:16

R/W

0x0

CLK_DIV_RATIO_N.
ClockPre Divide Ratio (n)
00: 1

01: 2

10: A4

11:8.

154

/

3:0

R/W

0x0

CLK_DIV_RATIO_M.
ClockDivide Ratio (m)

The predivided clock is divided by (m+1). The divilfeis from 1 to 16.
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3.3.5.32.12S/PCM 0 ClocRegister (Default Value: 0x00000000)
Offset: OxO®0 Register Namd2S/PCM0_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Speciallock(Max Clock = 200MHz)
0: Clock is OFF
1:Clock is ON
30:18 / / /
17:16 R/W 0x0 CLK_SRC_SEL
00: PLL_AUDIO (8X)
01: PLL_AUDIO(8X)/2
10: PLL_AUDIO(8X)/4
11: PLL_AUDIO
15:0 / / /
3.3.5.33.12S/PCM 1 Clock Register (Default Value: 0x00000000)
Offset: OxO®4 Register Namd2S/PCML_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
GatingSpecialClock(Max Clock = 200MHZz)
0: Clock is OFF
1:Clock is ON
30:18 / / /
17:16 R/W 0x0 CLK_SRC_SEL.
00: PLL_AUDIO (8X)
01: PLL_AUDIO(8X)/2
10: PLL_AUDIO(8X)/4
11: PLL_AUDIO
15:0 / / /
3.3.5.34.12S/PCM 2 Clock Register (Default Value: 0x00000000)
Offset:0x0(B8 Register Namd2S/PCM2_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Specialock(Max Clock = 200MHz)
0: Clock is OFF
1:Clock is ON
30:18 / / /
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17:16 | RIW 0x0 CLK_SRC_SEL.

00: PLL_AUD(8X)

01: PLL_AUDIO(8X)/2
10: PL_AUDIO(8X)4
11: PLL_AUDIO

15:0 / / /

3.3.5.35. OWA Clock Register (Default Value: 0x00000000)

Offset: 0x0CO Register NameOWA_CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Specialock(Max Clock = 200MHz)
0: Clock is OFF
1:Clock$ ON
SCLKPLL_AUDIDivider M.
30:4 / / /
3.0 R/W 0x0 CLK_DIV_RATIO_M.
ClockbDivide Ratio (m)
The predivided clock is divided by (m+1). The divilfeis from 1 to 16.

3.3.5.36.USBPHY Configuration Register (Default Value: 0x00000000)

Offset: Ox0@CC RegisteName:USBPHY_CFG_REG
Bit R/W Default/Hex | Description

31:24 / / /

23:22 R/W 0x0 OHC1_12M_SRC_SEL

OHCI1 12M Source Select
00: 12M divided from 48M
01:12M divided from 24M
10: LOSC

11:/

21:20 R/W 0x0 OHQD_12M SRC_SEL
OHCIO 12M Source Select
00: 12M divided from 48M
01:12M divided from 24M

10: LOSC
11:/
19:18 / / /
17:16 R/W 0x0 SCLK_GATING_OHCI.

Gating Special Clock For O48M and 12M)
00: Clock is OFF
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01: OTGOHCClock is ON
10: Clock is OFF
11:0OTGEOHCI and OHCIO Clock is ON

15:12

/

11

R/W

SCLK_GATING_12M

Gating Special 12M Clock For HSIC
0: Clock is OFF

1: Clock is ON

The special 12M clock = OSC24M_2.

10

R/W

SCLK_GATING_HSIC

Gating Special Clock For HSIC

0: Clock is OFF

1: Clock is ON

The special clock is from PLL_HSIC

RW

0x0

SCLK_GATING_USBPHY1.

Gating Special Clock For USB PHY1
0: Clock is OFF

1. Clock is ON

R/W

0x0

SCLK_GATING_USBPHYO.

Gating Special Clock For USB PHYO
0: Clock is OFF

1. Clock is ON

/

R/W

0x0

USBASICRST.
USBHSIReset Control
0: Asser

1: Deassert

R/W

0x0

USBPHY1 RST.

USB PHY1 Reset Control
0: Assert

1: Deassert

R/W

0x0

USBPHYO_RST.

USB PHYO Reset Control
0: Assert

1: Deassert

3.3.5.37.DRAM Configuration Register (Default Value: 0x00000000)

Offset: OX0G-4

Register N\ameDRAM_CFG_RE

Bit

R/W

Default/Hex

Description

31

R/W

0x0

DRAM_CTR_RST.
DRAMController ResefforAHB Clocbomain.
0: Assert
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1: De-assert.
30:22 / / /
21:20 R/W 0x0 DDR_SRC_SELECT.
00: PLL_DDRO
01: PLL_DDR1
1X: /.
19:17 / / /
16 R/W 0x0 SDRCLK_UPD.
SDRCLK Configtion Update.
O:Invalid
1:Valid.
Note: Set this bit will validate Configuration . It will be auto cleared &
the Configuration is valid.
TheDRAMCLK Source is from PLL_DDR.
152 / / /
1.0 R/W 0x0 DRAM_DIV_M.
DRAMCLK Divider of Configuration.
The obck is divided by (m+1). The dividdrshould be froml to 4.

3.3.5.38.PLL_DDR Configuration Register (Default Value: 0xCCCA0000)

Offset: Ox0®-8

Register NamePLL_DDR_CFG_REG

Bit

R/W

Default/Hex

Description

31:16

R/W

0xCCCA

PLL_SSC

The amplitude of SSC mud the integer times of2”Step)

Spread Frequencgmplitude=(SS@mplitude +2"Step)*24/(2"17)unit is
Mhz

15:13

/

12

R/W

0x0

PLL_DDR1_MODE.
0: NormalMode
1: Continuously Frequency Scale.

11:7

/

6:4

R/W

0x0

PLL_DDR1_PHASE_COMPENSATE.
The vale of bit[6:4] is based on 24M clock, then the default PLL_
phase compensate is (324000000) s.

3:0

R/W

0x0

PLL_DDR1_STEP.
0000: 0.0089MHz/us (576217)
0001: 0.0089MHz/us (5762°16)
0010: 0.0758VIHz/us (5762°15)
0011: 0.0516MHz/us (5762714)
0100:0.07031IMHz/us (57622"13)
0101: 014062MHz/us (5762712)
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0110:0.28129Hz/us (5762"11)
0111: 0.250MHz/us (5762710)
1000: 11250MHz/us (5762"9)
1001: 22500MHz/us (57628)
1010: 4.50000Mhz/ués76227)
1011: 9.00000Mhz/u€576/2"6)
Others: 0.0089MHZus (5762"17)
3.3.5.39. MBUS Reset Register (Default Value: 0x80000000)
Offset: Ox06-C Register NamaviBUS RST_REG
Bit R/W Default/Hex | Description
31 R/W oxt MBUS_RESET.
0: Assert
1: Deassert
300 / / /
3.3.5.40. DRAM Clock Gating Register (Default Value: 0x0QQQ)
Offset: 0x0100 Register NameDRAM CLK_GATING_REG
Bit R/W Default/Hex | Description
314 / / /
3 R/W 0x0 TS DCLK_GATING.
Gating DRAM Clock Fb8
0: Mask
1:Pass
2 R/W 0x0 DEINTERLACE_DCLK_GATING.
Gating DRAM SCLK(Ex) DEINTERLACE
0: Mask
1:Pass
1 R/W 0x0 CSI_DCLK_GATING.
Gating DRAM Clock For CSI
0: Mask
1:Pass
0 R/W 0x0 VE_DCLK_GATING.
Gating DRAM Clock For VE
0: Mask
1:Pass
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3.3.5.41.DE Clock Gating Register (Default Value: 0x00000000)

Offset: 0x0104

Register NameDE_ CLK_REG

Bit R/W

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider M.

30:27 /

/

26:24 R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL_PERI&EX)
001: PLL_DE
Others/

234 /

/

3:0 R/W

0x0

CLK_DIV_RATIO_M.
ClockDivide Ratio (m)

The predivided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.42. TCONO Clock Register (Default Value: 0x00000000)

Offset: 0x0118

Register NamefCONOCLK_REG

Bit R/W Default/Hex | Description

31 RW 0x0 SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON

30:27 / / /

26:24 R/W 0x0 CLK_SRC_SEL.
Clock Source Select
000: PLL_MIPI
001:/
010: PLL_VIDBX)
011~111:/.

23:.0 / / /

3.3.5.43. TCONL1 Clock Register (Default Value: 0x00000000)

Offset 0x011C

Register NameTCON1CLK_REG

Bit R/W

Default/Hex

Description
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31 R/W 0x0 SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON
SCLK Clock Source/ Divider M.
30:26 / / /
25:24 R/W 0x0 SCLK_SEL.
Special Clock Source Select
00: PLL_NDE®@(1X)
01:/
10: PLL_VIDAQLX)
11: /.
234 / / /
3.0 R/W 0x0 CLK_DIV_RATIO_M.
Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.44. DEINTERLAGQHock Register (Default Value: 0x00000000)

Offset: 0x0124

Regster NameDEINTERLACELK_REG

Bit

R/W

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/ Divider M

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL_PERIRHIR)
001: PLL_PERIPHX)
Others: /

234

/

3:0

R/W

0x0

CLK_DIV_RATIO_M.
Clock Divide Ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.45.CSI_MISC Clock Register (Default Value: 0x00000000)

Offset: 0x0130

Register NameCSI_MSC CLK_REG

Bit

R/W

Default/Hex

Description
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31 R/W 0x0 CSIMISCSCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON
SCLKOSC24M.

30:0 / / /

3.3.5.46.CSI Clock Register (Default Value: 0x00000000)

Offset:

0x0134

Register NameCSICLK_REG

Bit

RW

Default/Hex

Description

31

R/W

0x0

CS|_SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK Special Clock Source/CSI_SCLK_DIV_M.

30:27

/

26:24

R/W

0x0

SCLK_SRC_SEL.

Special Clock Source Select
000: PLLPERIPHAX)

001: PLLPERPH1(1X)
Others /

23:20

/

19:16

R/W

0x0

CSI_SCLK_DIV_M.
CSI ClocRivide Ratio (m)
The predivided clock is divided by (m+1). The divilieis from 1 to 16.

15

R/W

0x0

CSI_MCLK_GATING.

Gating Master Clock

0: Clock is OFF

1: Clock is ON

This clock =Mster Clock Source/ CSI_MCLK_DIV_M.

14:11

/

10:8

R/W

0x0

MCLK_SRC_SEL.

Master Clock Source Select
000: OSC24M
001:PLL_VIDEM1X)
010:PLLPERIPH1

Others: /

75

/

4:0

R/W

0x0

CSI_MCLK_DIV_M.
CSI Master Clodbivide Ratio (m)
The predivided clak is divided by (m+1). The divider is from B2o
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3.3.5.47.VE Clock Register (Default Value: 0x00000000)

Offset: 0x013C

Register NameVE CLK_REG

Bit R/W Default/Hex | Description
31 R/W 0x0 VE SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON
SCLk PLL_VE /Divider N.
30:19 / / /.
18:16 R/W 0x0 CLK_DIV_RATIO_N.
ClockPre Divide Ratio (N)
The select clock source is paevided by n+1. The dividétis from 1 to 8.
15:0 / / /

3.3.5.48. AC Digital Clock Register (Default Value: 0x00000000)

Offset: 00140

Register NameAC_DIGCLK_REG

Bit R/W

Default/Hex

Description

31 R/W

0x0

SCLK_1X_GATING.
Gating Special Clock
0: Clock is OFF

1: Clock is ON

SCLK 1X Clocloutput.

30 R/W

0x0

SCLK_4X_GATING.
Gating Special Clock
0: Clock is OFF

1: Clock is ON
S@K=4X Clocloutput.

29:0 /

/

3.3.5.49. AVS Clock Register (Default Value: 0x00000000)

Offset: 0x0144 Register NameAVS CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON
SCLK OSC24M.
30:0 / / /
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3.3.5.50. HDMI Clock Register (Default Value: 0x00000000)

Offset: 0x0150 Register NamgiDMI CLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK Clock Source/ Divider M.
30:26 / / /
25:24 R/W 0x0 SCLK_SEL.

Special Clock Source Select
00: PLL_VIDBQAX)
01PLL_VIDEM1X)

Others: /
23:4 / / /
3.0 R/W 0x0 CLK_DIV_RATIO_M.

ClockDivide Ratio (m)
The predivided clock is divided by (m+1). The divilfeis from 1 to 16.

3.3.5.51. HDMI Slow ClocRegister (Default Value: 0x00000000)

Offset: 0x0154 Register NamgiDMI_SLOWCLK_REG
Bit R/W Default/Hex | Description
31 R/W 0x0 HDMI_DDCCLK_GATING.
0: Clock is OFF
1: Clock is ON
SCLK OSC24M.
30:0 / / /

3.3.5.52.MBUS Clock Register (Default Value: 0x00000)

Offset: 0x015C Register NameVIBUS CLK_REG

Bit R/W Default/Hex | Description

MBUS_SCLK_GATING.

Gating Clockor MBUS

0: Clock is OFF

1: Clock is ON

31 R/W 0x0 MBUS_CLOCK = Clock Source/Divider M

A64 User ManuéRevisiorl.0) Copyright© 2015 Allwinner Technoldgy.,LtdAll Rights Reserved. Pagel21



@ Allwinner
Technology System
30:26 / / /
MBUS_SCLK_SRC
Clock Sourc8elect
00: OSC24M
01: PLL_PERIGEX)
10: PLL_DDRO
25:24 R/W 0x0 11: PLL_DDR1
233 / / /
MBUS_SCLK_RATIO_M
ClockDivide Ratio (m)
The predivided clock is divided by (m+1). The divilfeis from 1 to8.
2:0 R/W 0x0 Note: If the clock has been changed ,it must waitet least 16 cycles.

3.3.5.53. MIPI_DSI Clock Register (Default Value: 0x00000000)

Offset: 0x0168

Register NamevlIP|_DSICLK_REG

Bit R/W Default/Hex | Description
31:16 / / /
15 R/W 0x0 DSI_DPHY_GATING.
Gating DSI DPHY Clock
0: Clock is OFF
1: Clock is ON
This DSI DPHY clock =Clock Source/ DPHY_CLK_DIV_M.
14:10 / / /
9:8 R/W 0x0 DSI_DPHY_SRC_SEL.
DSI DPHY Clock Source Select.
00: PLL_VIDBAX)
01:/
10: PLL_PERIGHX)
11: /.
74 / / /.
3:0 R/W 0x0 DPHY_CLK_DIV_M.
DSI DPHY Clock divide ratio (m)
The pe-divided clock is divided by (m+1). The divider is from 1 to 16.

3.3.5.54.GPU Clock Register (Default Value: 0x00000000)

Offset: 0x01A0

Register NameGPU CLK_REG

Bit R/W Default/Hex | Description
31 R/W 0x0 SCLK_GATING.
0: Clock is OFF
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1: Clock is ON
SCLK PLL_GPU/Divider N.
30:3 / / /.
2:0 R/W 0x0 CLK_DIV_RATIO_N.

ClockPre Divide Ratio (N)
The select clock source is pievided by n+1). The divideN is from 1 to
8.

3.3.5.55. PLL Stable TimRegister0 (Default Value: 0xO00000FF)

Offset: 0x0200

Register Name?LLSTABLETIME REGO

Bit R/W Default/Hex | Description
31:16 / / /
15:0 R/W OXO00FF PLL_LOCK_TIME

PLL Lock Time (Unit: us).
Note: When any PLL (except PLL_CPU) is enabled or change
corresponding PLL lock bit will be set after the FTABLEiIime.

3.3.5.56. PLLStable TimeRegisterl (Default Value: 0xO00000FF)

Offset: 0x0204

Register NamePLL STABLETIME REG1

Bit R/W Default/Hex | Description
31:16 / / /
15:0 R/W Ox00FF PLLCPU_LOCK TIME

PLLCPU Lock Time (Unit: us).
Note: When PLICPU is enabled or changetetPLLCPU lock bit will bg
set after the PLLCPUSTABLEiIme.

3.3.5.57.PLL PERIPH1 Bias Register (Default Valua0000010

Offset: 0x021C Register NamePLL_PHRH1 BIASREG

Bit R/W Default/Hex | Description

31:29 / / /

28:24 R/W 0x10 PLL_VCO_BIAS_CTRL.
PLLVCO Bias Control[4:0].

23:21 / / /

20:16 R/W 0x10 PLLCURBIASCTRL.
PLLCurrentBiasControl[4:0].

15:5 / / /

4 R/W 0x1 PLL_BANDW_CTRL.
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PLLBandWidth Gontrol.
0: Narrow
1: Wide.
3:2 / / /
1:0 R/IW 0x0 PLL_DAMP_FACTOR_CTRL.

PLLDampingFactor Control[1:0].

3.3.5.58.PLL_CPUX BiRegister (Default Valuedx08100200

Offset: 0x0220

Register Name?LLCPWX_BIAS REG

Bit R/W Default/Hex | Description
31 R/W 0x0 VCO_RST.
VCO reset in.
30:29 / / /
28 R/W 0x0 EXG_MODE.
ExchangéMode.
Note: CPU PLL source wilestIPLL _PERIPHistead of PLL_CPU
27:24 R/W 0x8 PLL_VCO_BIAS_CTRL.
PLL VC@BiasControl[3:0].
23:21 / / /
20:16 R/W 0x10 PLLCURBIASCTRL.
PLLCurrentBiasControl[4:0].
15:11 / / /
10:8 R/W 0x2 PLL_LOCK_CTRL.
PLLLock Time Gontrol[2:0].
74 / / /
3:0 R/W 0x0 PLL_DAMP_FACT_CTRL.
PLLDampingFactor Control[3:0].

3.3.5.59. PLLAUDIO Bias Register (Default Value: 0x10100000)

Offset: 0x0224

Register NamePLL AUDIO BIAS REG

Bit R/W Default/Hex | Description
31:9 / / /
28:24 R/W 0x10 PLL_VCO_BIAS.
PLL VCO & Current[4:0].
23:21 / / /
20:16 R/W 0x10 PLLCURBIASCTRL.
PLLCurrentBiasControl[4:0].
15:0 / / /
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3.3.5.60.PLL_VIDHDBIas Register (Default Value: 0x10100000)
Offset: 0x0228 Register Name?LL VIDEOQ_BIAS REG
Bit R/W Default/Hex | Description
31:0 / / /
28:24 R/W 0x10 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[4:0].
23:21 / / /
20:16 R/W 0x10 PLLCURBIASCTRL.
PLLCurrentBiasControl[4:0].
15:3 / / /
2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLLDampingFactor Control[2:0].
3.3.5.61.PLL_VBias Register (Defaulfalue: 0x10100000)
Offset: 0x022C Register NamePLL VE BIASREG
Bit R/W Default/Hex | Description
31:9 / / /
28:24 R/W 0x10 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[4:0].
23:21 / / /
20:16 R/W 0x10 PLLCURBIASCTRL.
PLLCurrentBiasControl[4:0].
15:3 / / /
2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLLDampingFactor Control[2:0].
3.3.5.62.PLL_DD®Bias Register (Default Value: 8104000
Offset: 0x0230 Register NamePLL DDR_BIAS REG
Bit R/W Default/Hex | Description
31:28 R/W 0x8 PLL_VCO_BIAS.
PLL VC@BiasControl[3:0].
27:26 / / /.
25 R/W 0x0 PLL_VCO_GAIN_CTRL_EN.
PLL VCG@Gain Control Enable.
0: Disable
1: Enable.
24 R/W 0x1 PLL_BANDW_CTRL.
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