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Declaration 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƛǎ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ŀƴŘ ŎƻǇȅǊƛƎƘǘŜŘ ǇǊƻǇŜǊǘȅ ƻŦ !ƭƭǿƛƴƴŜǊ ¢ŜŎƘƴƻƭƻƎȅ όά!ƭƭǿƛƴƴŜǊέύΦ 

Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledgement 

to the copyright owner.  

 

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner reserves the right to 

make changes in circuit 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 license is granted 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 implement the solution/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 have no warranty, indemnity or other 

obligations with respect to matters covered under any required third party licence. 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 3         

 

Revision History 

Version Date Description 

V1.0 Mar.30,2015 Initial Release Version  

   

 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 4         

 

Table of Contents 

Declaration................................................................................................................................................................. 2 

Revision History ......................................................................................................................................................... 3 

Table of Contents ....................................................................................................................................................... 4 

Chapter 1 About This Documentation .............................................................................................................. 58 

1.1. Documentation Overview ................................................................................................................ 58 

1.2. Acronyms and abbreviations ........................................................................................................... 58 

Chapter 2 Overview .......................................................................................................................................... 60 

2.1. Processor Features ........................................................................................................................... 61 

2.1.1. CPU Architecture ...................................................................................................................... 61 

2.1.2. GPU Architecture ..................................................................................................................... 61 

2.1.3. Memory Subsystem ................................................................................................................. 61 

2.1.3.1. Boot ROM ........................................................................................................................ 61 

2.1.3.2. SDRAM ............................................................................................................................. 62 

2.1.3.3. NAND Flash ...................................................................................................................... 62 

2.1.3.4. SD/MMC .......................................................................................................................... 62 

2.1.4. System Peripheral .................................................................................................................... 62 

2.1.4.1. Timer ................................................................................................................................ 62 

2.1.4.2. High Speed Timer ............................................................................................................. 63 

2.1.4.3. RTC ................................................................................................................................... 63 

2.1.4.4. GIC.................................................................................................................................... 63 

2.1.4.5. DMA ................................................................................................................................. 63 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 5         

2.1.4.6. CCU .................................................................................................................................. 63 

2.1.4.7. PWM ................................................................................................................................ 64 

2.1.4.8. Thermal Sensor ................................................................................................................ 64 

2.1.4.9. Crypto Engine(CE) ............................................................................................................ 64 

2.1.4.10. Security ID ...................................................................................................................... 64 

2.1.4.11. CPU Configuration ......................................................................................................... 64 

2.1.5. Display Subsystem .................................................................................................................... 65 

2.1.5.1. DE ..................................................................................................................................... 65 

2.1.5.2. Display Output ................................................................................................................. 65 

2.1.6. Video Engine ............................................................................................................................ 65 

2.1.6.1. Video Decoding ................................................................................................................ 65 

2.1.6.2. Video Encoding ................................................................................................................ 66 

2.1.7. Image In ................................................................................................................................... 66 

2.1.7.1. CSI .................................................................................................................................... 66 

2.1.8. Audio Subsystem ...................................................................................................................... 66 

2.1.8.1. Audio Codec ..................................................................................................................... 66 

2.1.8.2. One Wire Audio(OWA) .................................................................................................... 67 

2.1.8.3. I2S/PCM ........................................................................................................................... 67 

2.1.9. External Peripherals ................................................................................................................. 68 

2.1.9.1. USB ................................................................................................................................... 68 

2.1.9.2. EMAC ............................................................................................................................... 68 

2.1.9.3. KEYADC ............................................................................................................................ 68 

2.1.9.4. UART ................................................................................................................................ 68 

2.1.9.5. SPI .................................................................................................................................... 69 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 6         

2.1.9.6. Two Wire Interface(TWI) ................................................................................................. 69 

2.1.9.7. CIR .................................................................................................................................... 69 

2.1.9.8. Reduced Serial Bus(RSBTM) .............................................................................................. 69 

2.1.9.9. TS ..................................................................................................................................... 70 

2.1.9.10. SCR ................................................................................................................................. 70 

2.1.10. Package .................................................................................................................................... 70 

2.2. System Block Diagram ...................................................................................................................... 71 

Chapter 3 System .............................................................................................................................................. 72 

3.1. Memory Mapping ............................................................................................................................ 73 

3.2. Boot System ..................................................................................................................................... 76 

3.3. CCU .................................................................................................................................................. 77 

3.3.1. Overview .................................................................................................................................. 77 

3.3.2. Functionalities Description ...................................................................................................... 77 

3.3.2.1. System Bus ....................................................................................................................... 77 

3.3.2.2. Bus clock tree ................................................................................................................... 79 

3.3.2.3. Module clock tree ............................................................................................................ 79 

3.3.3. Typical Applications.................................................................................................................. 81 

3.3.4. Register List .............................................................................................................................. 81 

3.3.5. Register Description ................................................................................................................. 84 

3.3.5.1. PLL_CPUX Control Register (Default Value: 0x00001000) ............................................... 84 

3.3.5.2. PLL_Audio Control Register (Default Value: 0x00035514) ............................................... 85 

3.3.5.3. PLL_VIDEO0 Control Register (Default Value: 0x03006207) ............................................ 86 

3.3.5.4. PLL_VE Control Register (Default Value: 0x03006207) .................................................... 87 

3.3.5.5. PLL_DDR0 Control Register (Default Value: 0x00001000) ............................................... 88 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 7         

3.3.5.6. PLL_PERIPH0 Control Register (Default Value: 0x00041811) ........................................... 89 

3.3.5.7. PLL_PERIPH1 Control Register (Default Value: 0x00041811) ........................................... 90 

3.3.5.8. PLL_VIDEO1 Control Register (Default Value: 0x03006207) ............................................ 92 

3.3.5.9. PLL_GPU Control Register (Default Value: 0x03006207) ................................................. 93 

3.3.5.10. PLL_MIPI Control Register (Default Value: 0x00000515) ............................................... 94 

3.3.5.11. PLL_HSIC Control Register (Default Value: 0x03001300) ............................................... 95 

3.3.5.12. PLL_DE Control Register (Default Value: 0x03006207) .................................................. 96 

3.3.5.13. PLL_DDR1 Control Register (Default Value: 0x00001800) ............................................. 97 

3.3.5.14. CPUX/AXI Configuration Register (Default Value: 0x00010300) .................................... 98 

3.3.5.15. AHB1/APB1 Configuration Register (Default Value: 0x00001010) ................................. 99 

3.3.5.16. APB2 Configuration Register (Default Value: 0x01000000) ......................................... 100 

3.3.5.17. AHB2 Configuration Register (Default Value: 0x00000000) ......................................... 100 

3.3.5.18. Bus Clock Gating Register0 (Default Value: 0x00000000) ............................................ 100 

3.3.5.19. Bus Clock Gating Register1 (Default Value: 0x00000000) ............................................ 102 

3.3.5.20. Bus Clock Gating Register2 (Default Value: 0x00000000) ............................................ 103 

3.3.5.21. Bus Clock Gating Register3 (Default Value: 0x00000000) ............................................ 104 

3.3.5.22. Bus Clock Gating Register4 (Default Value: 0x00000000) ............................................ 105 

3.3.5.23. THS Clock Register (Default Value: 0x00000000) ......................................................... 106 

3.3.5.24. NAND Clock Register (Default Value: 0x00000000) ..................................................... 106 

3.3.5.25. SMHC0 Clock Register (Default Value: 0x00000000) ................................................... 107 

3.3.5.26. SMHC1 Clock Register (Default Value: 0x00000000) ................................................... 108 

3.3.5.27. SMHC2 Clock Register (Default Value: 0x00000000) ................................................... 108 

3.3.5.28. TS Clock Register (Default Value: 0x00000000)............................................................ 109 

3.3.5.29. CE Clock Register (Default Value: 0x00000000) ........................................................... 109 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 8         

3.3.5.30. SPI0 Clock Register (Default Value: 0x00000000) ........................................................ 110 

3.3.5.31. SPI1 Clock Register (Default Value: 0x00000000) ........................................................ 111 

3.3.5.32. I2S/PCM 0 Clock Register (Default Value: 0x00000000) .............................................. 112 

3.3.5.33. I2S/PCM 1 Clock Register (Default Value: 0x00000000) .............................................. 112 

3.3.5.34. I2S/PCM 2 Clock Register (Default Value: 0x00000000) .............................................. 112 

3.3.5.35. OWA Clock Register (Default Value: 0x00000000) ....................................................... 113 

3.3.5.36. USBPHY Configuration Register (Default Value: 0x00000000) ..................................... 113 

3.3.5.37. DRAM Configuration Register (Default Value: 0x00000000) ....................................... 114 

3.3.5.38. PLL_DDR Configuration Register (Default Value: 0xCCCA0000) ................................... 115 

3.3.5.39. MBUS Reset Register (Default Value: 0x80000000) ..................................................... 116 

3.3.5.40. DRAM Clock Gating Register (Default Value: 0x00000000) ......................................... 116 

3.3.5.41. DE Clock Gating Register (Default Value: 0x00000000) ............................................... 117 

3.3.5.42. TCON0 Clock Register (Default Value: 0x00000000) .................................................... 117 

3.3.5.43. TCON1 Clock Register (Default Value: 0x00000000) .................................................... 117 

3.3.5.44. DEINTERLACE Clock Register (Default Value: 0x00000000) ......................................... 118 

3.3.5.45. CSI_MISC Clock Register (Default Value: 0x00000000) ................................................ 118 

3.3.5.46. CSI Clock Register (Default Value: 0x00000000) .......................................................... 119 

3.3.5.47. VE Clock Register (Default Value: 0x00000000) ........................................................... 120 

3.3.5.48. AC Digital Clock Register (Default Value: 0x00000000) ............................................... 120 

3.3.5.49. AVS Clock Register (Default Value: 0x00000000) ......................................................... 120 

3.3.5.50. HDMI Clock Register (Default Value: 0x00000000) ...................................................... 121 

3.3.5.51. HDMI Slow Clock Register (Default Value: 0x00000000) ............................................. 121 

3.3.5.52. MBUS Clock Register (Default Value: 0x00000000) ..................................................... 121 

3.3.5.53. MIPI_DSI Clock Register (Default Value: 0x00000000) ................................................ 122 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 9         

3.3.5.54. GPU Clock Register (Default Value: 0x00000000) ........................................................ 122 

3.3.5.55. PLL Stable Time Register0 (Default Value: 0x000000FF) ............................................. 123 

3.3.5.56. PLL Stable Time Register1 (Default Value: 0x000000FF) ............................................. 123 

3.3.5.57. PLL_PERIPH1 Bias Register (Default Value: 0x10100010) ............................................ 123 

3.3.5.58. PLL_CPUX Bias Register (Default Value: 0x08100200) ................................................. 124 

3.3.5.59. PLL_AUDIO Bias Register (Default Value: 0x10100000) ............................................... 124 

3.3.5.60. PLL_VIDEO0 Bias Register (Default Value: 0x10100000) ............................................. 125 

3.3.5.61. PLL_VE Bias Register (Default Value: 0x10100000)...................................................... 125 

3.3.5.62. PLL_DDR0 Bias Register (Default Value: 0x81104000) ................................................. 125 

3.3.5.63. PLL_PERIPH0 Bias Register (Default Value: 0x10100010) ............................................ 126 

3.3.5.64. PLL_VIDEO1 Bias Register (Default Value: 0x10100000) ............................................. 126 

3.3.5.65. PLL_GPU Bias Register (Default Value: 0x10100000) ................................................... 127 

3.3.5.66. PLL_MIPI Bias Register (Default Value: 0XF8100400) .................................................. 127 

3.3.5.67. PLL_HSIC Bias Register (Default Value: 0x10100000) .................................................. 128 

3.3.5.68. PLL_DE Bias Register (Default Value: 0x10100000) ..................................................... 128 

3.3.5.69. PLL_DDR1 Bias Register (Default Value: 0x10010000) ................................................. 128 

3.3.5.70. PLL_CPUX Tuning Register (Default Value: 0x0A101000) ............................................ 129 

3.3.5.71. PLL_DDR0 Tuning Register (Default Value: 0x14880000) ............................................ 129 

3.3.5.72. PLL_MIPI Tuning Register (Default Value: 0x8A002000) .............................................. 130 

3.3.5.73. PLL_PERIPH1 Pattern Control Register (Default Value: 0x00000000) .......................... 131 

3.3.5.74. PLL_CPUX Pattern Control Register (Default Value: 0x00000000) ............................... 131 

3.3.5.75. PLL_AUDIO Pattern Control Register(Default Value: 0x00000000) .............................. 132 

3.3.5.76. PLL_VIDEO0 Pattern Control Register (Default Value: 0x00000000) ........................... 133 

3.3.5.77. PLL_VE Pattern Control Register (Default Value: 0x00000000) ................................... 133 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 10         

3.3.5.78. PLL_DDR0 Pattern Control Register (Default Value: 0x00000000) .............................. 134 

3.3.5.79. PLL_VIDEO1 Pattern Control Register (Default Value: 0x00000000) ........................... 134 

3.3.5.80. PLL_GPU Pattern Control Register (Default Value: 0x00000000) ................................ 135 

3.3.5.81. PLL_MIPI Pattern Control Register (Default Value: 0x00000000) ................................ 135 

3.3.5.82. PLL_HSIC Pattern Control Register (Default Value: 0x00000000) ................................ 136 

3.3.5.83. PLL_DE Pattern Control Register (Default Value: 0x00000000) ................................... 137 

3.3.5.84. PLL_DDR1 Pattern Control Register0 (Default Value: 0x00000000) ............................ 137 

3.3.5.85. PLL_DDR1 Pattern Control Register1 (Default Value: 0x00000000) ............................ 138 

3.3.5.86. Bus Software Reset Register 0 (Default Value: 0x00000000) ....................................... 138 

3.3.5.87. Bus Software Reset Register 1 (Default Value: 0x00000000) ....................................... 140 

3.3.5.88. Bus Software Reset Register 2 (Default Value: 0x00000000) ....................................... 141 

3.3.5.89. Bus Software Reset Register 3 (Default Value: 0x00000000) ....................................... 142 

3.3.5.90. Bus Software Reset Register 4 (Default Value: 0x00000000) ....................................... 142 

3.3.5.91. CCU Security Switch Register (Default Value: 0x00000000) ........................................ 143 

3.3.5.92. PS Control Register (Default Value: 0x00000000) ........................................................ 144 

3.3.5.93. PS Counter Register (Default Value: 0x00000000) ....................................................... 145 

3.3.5.94. PLL Lock Control Register (Default Value: 0x00000000) .............................................. 145 

3.3.6. Programming Guidelines ........................................................................................................ 147 

3.3.6.1. PLL .................................................................................................................................. 147 

3.3.6.2. BUS ................................................................................................................................. 147 

3.3.6.3. Clock Switch ................................................................................................................... 147 

3.3.6.4. Gating and reset ............................................................................................................. 147 

3.4. CPU Configuration .......................................................................................................................... 148 

3.4.1. Overview ................................................................................................................................ 148 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 11         

3.4.2. Block Diagram ........................................................................................................................ 148 

3.4.3. Functionalities Description .................................................................................................... 149 

3.4.3.1. Signal Description .......................................................................................................... 149 

3.4.3.2. L2 Idle Mode .................................................................................................................. 149 

3.4.3.3. CPU Reset System .......................................................................................................... 149 

3.4.3.4. Operation Principle ........................................................................................................ 149 

3.4.4. Register List ............................................................................................................................ 149 

3.4.5. Register Description ............................................................................................................... 150 

3.4.5.1. Cluster Control Register0 (Default Value: 0x80000000) ................................................ 150 

3.4.5.2. Cluster Control Register1 (Default Value: 0x00000000) ................................................ 151 

3.4.5.3. Cache Parameter Control Register0 (Default Value: 0x22222222) ................................ 151 

3.4.5.4. Cache Parameter Control Register1 (Default Value: 0x02022020) ................................ 152 

3.4.5.5. General Control Register0 (Default Value: 0x00000010) ............................................... 152 

3.4.5.6. Cluster CPU Status Register (Default Value: 0x000E0000) ............................................. 153 

3.4.5.7. L2 Status Register(Default Value: 0x00000000) ............................................................. 153 

3.4.5.8. Cluster Reset Control Register (Default Value: 0x11101101) ......................................... 154 

3.4.5.9. Reset Vector Base Address Register0_L (Default Value: 0x00000000) .......................... 155 

3.4.5.10. Reset Vector Base Address Register0_H (Default Value: 0x00000000) ........................ 155 

3.4.5.11. Reset Vector Base Address Register1_L (Default Value: 0x00000000) ........................ 155 

3.4.5.12. Reset Vector Base Address Register1_H (Default Value: 0x00000000) ........................ 155 

3.4.5.13. Reset Vector Base Address Register2_L (Default Value: 0x00000000) ........................ 156 

3.4.5.14. Reset Vector Base Address Register2_H (Default Value: 0x00000000) ........................ 156 

3.4.5.15. Reset Vector Base Address Register3_L (Default Value: 0x00000000) ........................ 156 

3.4.5.16. Reset Vector Base Address Register3_H (Default Value: 0x00000000) ........................ 156 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 12         

3.5. System Control ............................................................................................................................... 157 

3.5.1. Overview ................................................................................................................................ 157 

3.5.2. System Control Register List ................................................................................................... 157 

3.5.3. System Control Register Description ...................................................................................... 157 

3.5.3.1. Version Register ............................................................................................................. 157 

3.5.3.2. EMAC Clock Register (Default Value: 0x00000000) ....................................................... 158 

3.6. Timer .............................................................................................................................................. 159 

3.6.1. Overview ................................................................................................................................ 159 

3.6.2. Block Diagram ........................................................................................................................ 159 

3.6.3. Operation Principle ................................................................................................................ 160 

3.6.3.1. Timer reload and enable bit........................................................................................... 160 

3.6.3.2. Timing requirement for Timer command ...................................................................... 160 

3.6.3.3. Watchdog restart ........................................................................................................... 161 

3.6.4. Timer Register List ................................................................................................................. 161 

3.6.5. Timer Register Description .................................................................................................... 161 

3.6.5.1. Timer IRQ Enable Register (Default Value: 0x00000000) ............................................... 161 

3.6.5.2. Timer IRQ Status Register (Default Value: 0x00000000) ................................................ 162 

3.6.5.3. Timer 0 Control Register (Default Value: 0x00000004) ................................................. 162 

3.6.5.4. Timer 0 Interval Value Register ...................................................................................... 163 

3.6.5.5. Timer 0 Current Value Register ...................................................................................... 163 

3.6.5.6. Timer 1 Control Register (Default Value: 0x00000004) ................................................. 164 

3.6.5.7. Timer 1 Interval Value Register ...................................................................................... 165 

3.6.5.8. Timer 1 Current Value Register ...................................................................................... 165 

3.6.5.9. AVS Counter Control Register (Default Value: 0x00000000).......................................... 165 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 13         

3.6.5.10. AVS Counter 0 Register (Default Value: 0x00000000) ................................................. 166 

3.6.5.11. AVS Counter 1 Register (Default Value: 0x00000000) ................................................. 166 

3.6.5.12. AVS Counter Divisor Register (Default Value: 0x05DB05DB) ....................................... 166 

3.6.5.13. Watchdog IRQ Enable Register (Default Value: 0x00000000) ...................................... 167 

3.6.5.14. Watchdog Status Register (Default Value: 0x00000000).............................................. 167 

3.6.5.15. Watchdog Control Register (Default Value: 0x00000000) ............................................ 168 

3.6.5.16. Watchdog Configuration Register (Default Value: 0x00000001).................................. 168 

3.6.5.17. Watchdog Mode Register (Default Value: 0x00000000) .............................................. 168 

3.6.6. Programming Guidelines ........................................................................................................ 169 

3.6.6.1. Timer .............................................................................................................................. 169 

3.6.6.2. Watchdog ....................................................................................................................... 169 

3.7. R_Trusted Watchdog Timer ........................................................................................................... 170 

3.7.1. Overview ................................................................................................................................ 170 

3.7.2. Block Diagram ........................................................................................................................ 170 

3.7.3. Functionalities Description .................................................................................................... 170 

3.7.3.1. TWD Reset ...................................................................................................................... 170 

3.7.3.2. NV-Counter .................................................................................................................... 171 

3.7.4. TWD Register List ................................................................................................................... 171 

3.7.5. R_TWD Register Description .................................................................................................. 172 

3.7.5.1. R_TWD Status Register (Default Value: 0x00000000) .................................................... 172 

3.7.5.2. R_TWD Control Register (Default Value: 0x00000000) .................................................. 172 

3.7.5.3. R_TWD Restart Register (Default Value: 0x00000000) .................................................. 173 

3.7.5.4. R_TWD Low Counter Register (Default Value: 0x00000000) ......................................... 173 

3.7.5.5. R_TWD High Counter Register (Default Value: 0x00000000) ........................................ 173 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 14         

3.7.5.6. R_TWD Interval Value Register (Default Value: 0x00000000) ....................................... 173 

3.7.5.7. R_TWD Low Counter Compare Register (Default Value: 0x00000000) ......................... 174 

3.7.5.8. R_TWD High Counter Compare Register (Default Value: 0x00000000) ......................... 174 

3.7.5.9. Secure Storage NV-Counter Register (Default Value: 0x00000000) ............................... 174 

3.7.5.10. Synchronize Data Counter Register 0 (Default Value: 0x00000000) ............................ 174 

3.7.5.11. Synchronize Data Counter Register 1 (Default Value: 0x00000000) ............................ 174 

3.7.5.12. Synchronize Data Counter Register 2 (Default Value: 0x00000000) ............................ 175 

3.7.5.13. Synchronize Data Counter Register 3 (Default Value: 0x00000000) ............................ 175 

3.8. RTC ................................................................................................................................................. 176 

3.8.1. Overview ................................................................................................................................ 176 

3.8.2. RTC Register List ..................................................................................................................... 176 

3.8.3. RTC Register Description ........................................................................................................ 177 

3.8.3.1. LOSC Control Register (Default Value: 0x00004000) ...................................................... 177 

3.8.3.2. LOSC Auto Switch Status Register (Default Value: 0x00000000) ................................... 178 

3.8.3.3. Internal OSC Clock Prescalar Register (Default Value: 0x0000000F) .............................. 178 

3.8.3.4. RTC YY-MM-DD Register (Default Value: 0x00000000) .................................................. 179 

3.8.3.5. RTC HH-MM-SS Register (Default Value: 0x00000000) .................................................. 179 

3.8.3.6. Alarm 0 Counter Register (Default Value: 0x00000000) ................................................ 180 

3.8.3.7. Alarm 0 Current Value Register ...................................................................................... 180 

3.8.3.8. Alarm 0 Enable Register (Default Value: 0x00000000) .................................................. 180 

3.8.3.9. Alarm 0 IRQ Enable Register (Default Value: 0x00000000) ........................................... 181 

3.8.3.10. Alarm 0 IRQ Status Register (Default Value: 0x00000000) .......................................... 181 

3.8.3.11. Alarm 1 Week HH-MM-SS Register (Default Value: 0x00000000) ............................... 181 

3.8.3.12. Alarm 1 Enable Register (Default Value: 0x00000000) ................................................ 182 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 15         

3.8.3.13. Alarm 1 IRQ Enable Register (Default Value: 0x00000000) ......................................... 183 

3.8.3.14. Alarm 1 IRQ Status Register (Default Value: 0x00000000) .......................................... 183 

3.8.3.15. Alarm Config Register (Default Value: 0x00000000) .................................................... 184 

3.8.3.16. LOSC Output Gating Register (Default Value: 0x00000000) ........................................ 184 

3.8.3.17. General Purpose Register (Default Value: 0x00000000) .............................................. 184 

3.8.3.18. GPL Hold Output Register (Default Value: 0x00000000) ............................................. 184 

3.8.3.19. VDD RTC Regulation Register (Default Value: 0x00000004) ........................................ 186 

3.8.3.20. IC Characteristic Register (Default Value: 0x00000000) .............................................. 187 

3.8.3.21. Crypt Configuration Register (Default Value: 0x00000000) ......................................... 187 

3.8.3.22. Crypt Key Register (Default Value: 0x00000000) ......................................................... 187 

3.8.3.23. Crypt Enable Register (Default Value: 0x00000000) .................................................... 187 

3.9. High-speed Timer .......................................................................................................................... 188 

3.9.1. Overview ................................................................................................................................ 188 

3.9.2. Operation Principle ................................................................................................................ 188 

3.9.2.1. HSTimer clock gating and software reset ...................................................................... 188 

3.9.2.2. HSTimer reload bit ......................................................................................................... 188 

3.9.3. HSTimer Block Diagram ......................................................................................................... 189 

3.9.4. HSTimer Register List ............................................................................................................. 189 

3.9.5. HSTimer Register Description ................................................................................................ 189 

3.9.5.1. HS Timer IRQ Enable Register (Default Value: 0x00000000) ......................................... 189 

3.9.5.2. HS Timer IRQ Status Register (Default Value: 0x00000000) .......................................... 190 

3.9.5.3. HS Timer Control Register (Default Value: 0x00000000) ............................................... 190 

3.9.5.4. HS Timer Interval Value Lo Register ............................................................................... 191 

3.9.5.5. HS Timer Interval Value Hi Register ............................................................................... 191 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 16         

3.9.5.6. HS Timer Current Value Lo Register ............................................................................... 192 

3.9.5.7. HS Timer Current Value Hi Register ............................................................................... 192 

3.9.6. Programming Guidelines ........................................................................................................ 192 

3.10. PWM .............................................................................................................................................. 193 

3.10.1. Overview ................................................................................................................................ 193 

3.10.2. PWM Block Diagram .............................................................................................................. 193 

3.10.3. PWM Register List .................................................................................................................. 194 

3.10.4. PWM Register Description ..................................................................................................... 194 

3.10.4.1. PWM Control Register(Default Value: 0x00000000) .................................................... 194 

3.10.4.2. PWM Channel 0 Period Register .................................................................................. 195 

3.11. DMA ............................................................................................................................................... 196 

3.11.1. Overview ................................................................................................................................ 196 

3.11.2. Functionalities Description .................................................................................................... 196 

3.11.2.1. Block Diagram .............................................................................................................. 196 

3.11.2.2. DRQ Type and Corresponding Relation ........................................................................ 197 

3.11.2.3. DMA Descriptor ........................................................................................................... 197 

3.11.3. DMA Register List ................................................................................................................... 198 

3.11.4. DMA Register Description ...................................................................................................... 199 

3.11.4.1. DMA IRQ Enable Register (Default Value: 0x00000000) .............................................. 199 

3.11.4.2. DMA IRQ Pending Status Register0 (Default Value: 0x00000000) ............................... 201 

3.11.4.3. DMA Security Register (Default Value: 0x00000000) .................................................. 203 

3.11.4.4. DMA Auto Gating Register (Default Value: 0x00000000) ............................................ 204 

3.11.4.5. DMA Status Register (Default Value: 0x00000000)...................................................... 205 

3.11.4.6. DMA Channel Enable Register (Default Value: 0x00000000) ...................................... 206 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 17         

3.11.4.7. DMA Channel Pause Register (Default Value: 0x00000000) ........................................ 206 

3.11.4.8. DMA Channel Descriptor Address Register (Default Value: 0x00000000) ................... 206 

3.11.4.9. DMA Channel Configuration Register (Default Value: 0x00000000) ........................... 207 

3.11.4.10. DMA Channel Current Source Address Register (Default Value: 0x00000000) ......... 208 

3.11.4.11. DMA Channel Current Destination Address Register (Default Value: 0x00000000) .. 208 

3.11.4.12. DMA Channel Byte Counter Left Register (Default Value: 0x00000000) ................... 208 

3.11.4.13. DMA Channel Parameter Register (Default Value: 0x00000000) .............................. 208 

3.11.4.14. DMA Mode Register (Default Value: 0x00000000) .................................................... 209 

3.11.4.15. DMA Former Descriptor Address Register (Default Value: 0x00000000) .................. 209 

3.11.4.16. DMA Package Number Register (Default Value: 0x00000000) .................................. 209 

3.12. GIC .................................................................................................................................................. 210 

3.12.1. Interrupt Source ..................................................................................................................... 210 

3.13. Message Box .................................................................................................................................. 214 

3.13.1. Overview ................................................................................................................................ 214 

3.13.2. Functionalities Description .................................................................................................... 214 

3.13.2.1. Typical Applications ...................................................................................................... 215 

3.13.2.2. Functional Block Diagram ............................................................................................ 216 

3.13.3. Operation Principle ................................................................................................................ 216 

3.13.3.1. Message Queue Assignment ........................................................................................ 216 

3.13.3.2. Interrupt request ......................................................................................................... 217 

3.13.4. Message Box Register List ...................................................................................................... 217 

3.13.5. Message Box Register Description ......................................................................................... 218 

3.13.5.1. MSGBox Control Register 0(Default Value: 0x10101010) ............................................ 218 

3.13.5.2. MSGBox Control Register 1(Default Value: 0x10101010) ............................................ 219 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 18         

3.13.5.3. MSGBox IRQ Enable Register u(Default Value: 0x00000000) ...................................... 220 

3.13.5.4. MSGBox IRQ Status Register u(Default Value: 0x0000AAAA) ...................................... 222 

3.13.5.5. MSGBox FIFO Status Register m(Default Value: 0x00000000) ..................................... 223 

3.13.5.6. MSGBox Message Status Register m(Default Value: 0x00000000) .............................. 223 

3.13.5.7. MSGBox Message Queue Register (Default Value: 0x00000000) ................................ 224 

3.14. Spinlock .......................................................................................................................................... 225 

3.14.1. Overview ................................................................................................................................ 225 

3.14.2. Functionalities Description .................................................................................................... 226 

3.14.2.1. Typical Applications ...................................................................................................... 226 

3.14.2.2. Functional Block Diagram ............................................................................................ 226 

3.14.3. Operation Principle ................................................................................................................ 227 

3.14.3.1. Spinlock clock gating and software reset ..................................................................... 227 

3.14.3.2. Take and free a spinlock ............................................................................................... 227 

3.14.4. Spinlock Register List .............................................................................................................. 227 

3.14.5. Spinlock Register Description ................................................................................................. 228 

3.14.5.1. Spinlock System Status Register (Default Value: 0x10000000) .................................... 228 

3.14.5.2. Spinlock Register Status (Default Value: 0x00000000) ................................................ 228 

3.14.5.3. Spinlock Lock Register N (N=0 to 31)(Default Value: 0x00000000) ............................. 228 

3.14.6. Programming Guidelines ........................................................................................................ 229 

3.15. Crypto Engine ................................................................................................................................. 230 

3.15.1. Overview ................................................................................................................................ 230 

3.15.2. Functionalities Description .................................................................................................... 230 

3.15.2.1. Block Diagram .............................................................................................................. 231 

3.15.2.2. Crypto Engine Task Descriptor ..................................................................................... 231 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 19         

3.15.3. Crypto Engine Register List .................................................................................................... 235 

3.15.4. Crypto Engine Register Description ....................................................................................... 235 

3.15.4.1. Crypto Engine Task Descriptor Queue Register(Default Value: 0x00000000) ............. 235 

3.15.4.2. Crypto Engine Control Register(Default Value: 0x00000000) ...................................... 235 

3.15.4.3. Crypto Engine Interrupt Control Register(Default Value: 0x00000000) ...................... 236 

3.15.4.4. Crypto Engine Interrupt Status Register(Default Value: 0x00000000) ........................ 236 

3.15.4.5. Crypto Engine Task Load Register(Default Value: 0x00000000) .................................. 236 

3.15.4.6. Crypto Engine Task Status Register(Default Value: 0x00000000) ................................ 236 

3.15.4.7. Crypto Engine Error Status Register(Default Value: 0x00000000) ............................... 237 

3.15.4.8. Crypto Engine Current Source Address Register(Default Value: 0x00000000) ............ 237 

3.15.4.9. Crypto Engine Current Destination Address Register(Default Value: 0x00000000) .... 237 

3.15.4.10. Crypto Engine Throughput Register(Default Value: 0x00000000) ............................. 238 

3.15.5. Crypto Engine Clock Requirement ......................................................................................... 238 

3.16. Secure Memory Controller ............................................................................................................ 239 

3.16.1. Overview ................................................................................................................................ 239 

3.16.2. Functionalities Description .................................................................................................... 239 

3.16.2.1. DRM Block Diagram ..................................................................................................... 240 

3.16.2.2. Master ID Table ............................................................................................................ 240 

3.16.2.3. Region Size Table .......................................................................................................... 241 

3.16.2.4. Security inversion is disabled ....................................................................................... 241 

3.16.2.5. Security inversion is enabled ....................................................................................... 242 

3.16.3. SMC Register List .................................................................................................................... 242 

3.16.4. SMC Register Description ....................................................................................................... 243 

3.16.4.1. SMC Configuration Register(Default Value: 0x00001F0F) ........................................... 243 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 20         

3.16.4.2. SMC Action Register(Default Value: 0x00000001) ...................................................... 243 

3.16.4.3. SMC Lockdown Range Register(Default Value: 0x00000000) ...................................... 244 

3.16.4.4. SMC Lockdown Select Register(Default Value: 0x00000000) ...................................... 244 

3.16.4.5. SMC Interrupt Status Register(Default Value: 0x00000000) ....................................... 245 

3.16.4.6. SMC Interrupt Clear Register(Default Value: 0x00000000) ......................................... 245 

3.16.4.7. SMC Master Bypass Register(Default Value: 0xFFFFFFFF) ........................................... 245 

3.16.4.8. SMC Master Secure Register(Default Value: 0x00000000) .......................................... 246 

3.16.4.9. SMC Fail Address Register(Default Value: 0x00000000) .............................................. 246 

3.16.4.10. SMC Fail Control Register(Default Value: 0x00000000) ............................................ 246 

3.16.4.11. SMC Fail ID Register(Default Value: 0x00001F00) ..................................................... 247 

3.16.4.12. SMC Speculation Control Register(Default Value: 0x00000000) ............................... 247 

3.16.4.13. SMC Security Inversion Enable Register(Default Value: 0x00000000) ...................... 248 

3.16.4.14. SMC Master Attribute Register(Default Value: 0x00000000) .................................... 248 

3.16.4.15. DRM Master Enable Register(Default Value: 0x00000000) ....................................... 248 

3.16.4.16. DRM Illegal Access Register(Default Value: 0x00000000) ......................................... 249 

3.16.4.17. DRM Start Address Register(Default Value: 0x00000000) ......................................... 249 

3.16.4.18. DRM End Address Register(Default Value: 0x00000000) .......................................... 249 

3.16.4.19. SMC Region Setup Low Register(Default Value: 0x00000000) .................................. 249 

3.16.4.20. SMC Region Setup High Register(Default Value: 0x00000000) ................................. 250 

3.16.4.21. SMC Region Attributes Register(Default Value: 0x00000000) ................................... 250 

3.17. Secure Peripherals Controller ........................................................................................................ 252 

3.17.1. Overview ................................................................................................................................ 252 

3.17.2. Functionalities Description .................................................................................................... 252 

3.17.2.1. Peripherals Security Feature Table............................................................................... 252 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 21         

3.17.2.2. SPC Configuration Table ............................................................................................... 253 

3.17.3. SPC Register List ..................................................................................................................... 254 

3.17.4. SPC Register Description ........................................................................................................ 254 

3.17.4.1. SPC DECPORT0 Status Register(Default Value: 0x00000000) ...................................... 254 

3.17.4.2. SPC DECPORT0 Set Register(Default Value: 0x00000000) ........................................... 255 

3.17.4.3. SPC DECPORT0 Clear Register(Default Value: 0x00000000) ........................................ 255 

3.17.4.4. SPC DECPORT1 Status Register(Default Value: 0x00000000) ...................................... 255 

3.17.4.5. SPC DECPORT1 Set Register(Default Value: 0x00000000) ........................................... 255 

3.17.4.6. SPC DECPORT1 Clear Register(Default Value: 0x00000000) ........................................ 256 

3.17.4.7. SPC DECPORT2 Status Register(Default Value: 0x00000000) ...................................... 256 

3.17.4.8. SPC DECPORT2 Set Register(Default Value: 0x00000000) ........................................... 256 

3.17.4.9. SPC DECPORT2 Clear Register(Default Value: 0x00000000) ........................................ 257 

3.17.4.10. SPC DECPORT3 Status Register(Default Value: 0x00000000) .................................... 257 

3.17.4.11. SPC DECPORT3 Set Register(Default Value: 0x00000000) ......................................... 257 

3.17.4.12. SPC DECPORT3 Clear Register(Default Value: 0x00000000) ...................................... 258 

3.17.4.13. SPC DECPORT4 Status Register(Default Value: 0x00000000) .................................... 258 

3.17.4.14. SPC DECPORT4 Set Register(Default Value: 0x00000000) ......................................... 258 

3.17.4.15. SPC DECPORT4 Clear Register(Default Value: 0x00000000) ...................................... 258 

3.17.4.16. SPC DECPORT5 Status Register(Default Value: 0x00000000) .................................... 259 

3.17.4.17. SPC DECPORT5 Set Register(Default Value: 0x00000000) ......................................... 259 

3.17.4.18. SPC DECPORT5 Clear Register(Default Value: 0x00000000) ...................................... 259 

3.18. Thermal Sensor Controller ............................................................................................................. 261 

3.18.1. Overview ................................................................................................................................ 261 

3.18.2. Clock and Timing Requirements ............................................................................................ 261 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 22         

3.18.3. Temperature Conversion Formula ......................................................................................... 262 

3.18.4. Thermal Sensor Register List .................................................................................................. 262 

3.18.5. Thermal Sensor Register Description ..................................................................................... 262 

3.18.5.1. THS Control Register0 (Default Value: 0x00000000) .................................................... 262 

3.18.5.2. THS Control Register1 (Default Value: 0x00000000) .................................................... 263 

3.18.5.3. ADC calibration Data Register (Default Value: 0x00000000) ....................................... 263 

3.18.5.4. THS Control Register2 (Default Value: 0x00040000) .................................................... 263 

3.18.5.5. THS Interrupt Control Register (Default Value: 0x00000000) ...................................... 264 

3.18.5.6. THS status Register (Default Value: 0x00000000) ........................................................ 265 

3.18.5.7. Alarm threshold Control Register0 (Default Value: 0x05a00684) ................................ 266 

3.18.5.8. Alarm threshold Control Register1 (Default Value: 0x05a00684) ................................ 266 

3.18.5.9. Alarm threshold Control Register2 (Default Value: 0x05a00684) ................................ 267 

3.18.5.10. Shutdown threshold Control Register0 (Default Value: 0x04e90000) ....................... 267 

3.18.5.11. Shutdown threshold Control Register1 (Default Value: 0x04e90000) ....................... 267 

3.18.5.12. Shutdown threshold Control Register2 (Default Value: 0x04e90000) ....................... 267 

3.18.5.13. Average filter Control Register (Default Value: 0x00000001) .................................... 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. THS0 Data Register (Default Value: 0x00000000) ...................................................... 269 

3.18.5.17. THS1 Data Register (Default Value: 0x00000000) ...................................................... 269 

3.18.5.18. THS2 Data Register (Default Value: 0x00000000) ...................................................... 269 

3.19. KEYADC ........................................................................................................................................... 270 

3.19.1. Overview ................................................................................................................................ 270 

3.19.2. Clock Source ........................................................................................................................... 270 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 23         

3.19.3. Operation Principle ................................................................................................................ 270 

3.19.4. KEY_ADC Register List ............................................................................................................ 271 

3.19.5. KEYADC Register Description ................................................................................................. 272 

3.19.5.1. KEYADC Control Register (Default Value: 0x01000168) ............................................... 272 

3.19.5.2. KEYADC Interrupt Control Register (Default Value: 0x00000000) ................................ 273 

3.19.5.3. KEYADC Interrupt Status Register (Default Value: 0x00000000) .................................. 273 

3.19.5.4. KEYADC Data Register (Default Value: 0x00000000) .................................................... 274 

3.20. Audio Codec ................................................................................................................................... 275 

3.20.1. Overview ................................................................................................................................ 275 

3.20.2. Power and Signal Description ................................................................................................ 276 

3.20.2.1. Analog I/O Pins ............................................................................................................ 276 

3.20.2.2. Filter/Reference ........................................................................................................... 276 

3.20.2.3. Power/Ground ............................................................................................................. 277 

3.20.3. Data Path Diagram ................................................................................................................. 277 

3.20.4. Audio Codec Register List ....................................................................................................... 277 

3.20.5. Audio Codec Register Description .......................................................................................... 283 

3.20.5.1. 0x00 I2S_AP Control Register(Default Value: 0x00000000) ......................................... 283 

3.20.5.2. 0x04 I2S_AP Format Register0(Default Value: 0x0000000C) ....................................... 284 

3.20.5.3. 0x08 I2S_AP Format Register1(Default Value: 0x00004020) ....................................... 285 

3.20.5.4. 0x0C I2S_AP Interrupt Status Register(Default Value: 0x00000010) ........................... 286 

3.20.5.5. 0x10 I2S_AP RX FIFO Register(Default Value: 0x00000000) ........................................ 287 

3.20.5.6. 0x14 I2S_AP FIFO Control Register(Default Value: 0x000400F0) ................................. 287 

3.20.5.7. 0x18 I2S_AP FIFO Status Register(Default Value: 0x10800000)................................... 288 

3.20.5.8. 0x1C I2S_AP DMA&Interrupt Control Register(Default Value: 0x00000000) .............. 289 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 24         

3.20.5.9. 0x20 I2S_AP TX FIFO Register(Default Value: 0x00000000)......................................... 290 

3.20.5.10. 0x24 I2S_AP Clock Divide Register(Default Value: 0x00000000) ............................... 290 

3.20.5.11. 0x28 I2S_AP TX Counter Register(Default Value: 0x00000000) ................................. 291 

3.20.5.12. 0x2C I2S_AP RX Counter Register(Default Value: 0x00000000) ................................ 291 

3.20.5.13. 0x30 I2S_AP TX Channel Select Register(Default Value: 0x00000001) ...................... 292 

3.20.5.14. 0x34 I2S_AP TX Channel Mapping Register(Default Value: 0x76543210) ................. 292 

3.20.5.15. 0x38 I2S_AP RX Channel Select Register(Default Value: 0x00000001) ...................... 293 

3.20.5.16. 0x3C I2S_AP RX Channel Mapping Register(Default Value: 0x00003210) ................. 293 

3.20.5.17. 0x200 Codec Reset Register(Default Value: 0x00000101) ......................................... 294 

3.20.5.18. 0x20C System Clock Control Register(Default Value: 0x00000000) ........................... 294 

3.20.5.19. 0x210 Module Clock Control Register(Default Value: 0x00000000) .......................... 295 

3.20.5.20. 0x214 Module Reset Control Register(Default Value: 0x00000000) ......................... 296 

3.20.5.21. 0x218 System Sample rate & SRC Configuration Register(Default Value: 0x00000000)

 296 

3.20.5.22. 0x21C System SRC Clock Source Select Register(Default Value: 0x00000000) .......... 297 

3.20.5.23. 0x220 System DVC Mode Select Register(Default Value: 0x00000000) .................... 298 

3.20.5.24. 0x240 AIF1 BCLK/LRCK Control Register(Default Value: 0x00000000) ...................... 298 

3.20.5.25. 0x244 AIF1 ADCDAT Control Register(Default Value: 0x00000000) ........................... 299 

3.20.5.26. 0x248 AIF1 DACDAT Control Register(Default Value: 0x00000000) ........................... 301 

3.20.5.27. 0x24C AIF1 Digital Mixer Source Select Register(Default Value: 0x00000000) .......... 302 

3.20.5.28. 0x250 AIF1 Volume Control 1 Register(Default Value: 0x0000A0A0) ........................ 303 

3.20.5.29. 0x254 AIF1 Volume Control 2 Register(Default Value: 0x0000A0A0) ........................ 304 

3.20.5.30. 0x258 AIF1 Volume Control 3 Register(Default Value: 0x0000A0A0) ........................ 304 

3.20.5.31. 0x25C AIF1 Volume Control 4 Register(Default Value: 0x0000A0A0) ........................ 305 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 25         

3.20.5.32. 0x260 AIF1 Digital Mixer Gain Control Register(Default Value: 0x00000000) ........... 306 

3.20.5.33. 0x264 AIF1 Receiver Data Discarding Control Register(Default Value: 0x00000000) 306 

3.20.5.34. 0x280 AIF2 BCLK/LRCK Control Register(Default Value: 0x00000000) ...................... 307 

3.20.5.35. 0x284 AIF2 ADCDAT Control Register(Default Value: 0x00000000) ........................... 308 

3.20.5.36. 0x288 AIF2 DACDAT Control Register(Default Value: 0x00000000) ........................... 309 

3.20.5.37. 0x28C AIF2 Digital Mixer Source Select Register(Default Value: 0x00000000) .......... 310 

3.20.5.38. 0x290 AIF2 Volume Control 1 Register(Default Value: 0x0000A0A0) ........................ 310 

3.20.5.39. 0x298 AIF2 Volume Control 2 Register(Default Value: 0x0000A0A0) ........................ 311 

3.20.5.40. 0x2A0 AIF2 Digital Mixer Gain Control Register(Default Value: 0x00000000) ........... 312 

3.20.5.41. 0x2A4 AIF2 Receiver Data Discarding Control Register(Default Value: 0x00000000) 312 

3.20.5.42. 0x2C0 AIF3 BCLK/LRCK Control Register(Default Value: 0x00000000) ...................... 312 

3.20.5.43. 0x2C4 AIF3 ADCDAT Control Register(Default Value: 0x00000000) .......................... 313 

3.20.5.44. 0x2C8 AIF3 DACDAT Control Register(Default Value: 0x00000000) ........................... 313 

3.20.5.45. 0x2CC AIF3 Signal Path Control Register(Default Value: 0x00000000) ...................... 314 

3.20.5.46. 0x2E4 AIF3 Receiver Data Discarding Control Register(Default Value: 0x00000000) 315 

3.20.5.47. 0x300 ADC Digital Control Register(Default Value: 0x00000000) .............................. 315 

3.20.5.48. 0x304 ADC Volume Control Register(Default Value: 0x0000A0A0) ........................... 316 

3.20.5.49. 0x308 ADC Debug Control Register(Default Value: 0x00000000) .............................. 316 

3.20.5.50. 0x310 HMIC Control 1 Register(Default Value: 0x00000020) .................................... 318 

3.20.5.51. 0x314 HMIC Control 2 Register(Default Value: 0x00000000) .................................... 319 

3.20.5.52. 0x318 HMIC Status Register(Default Value: 0x00000000) ......................................... 319 

3.20.5.53. 0x320 DAC Digital Control Register(Default Value: 0x00000000) .............................. 320 

3.20.5.54. 0x324 DAC Volume Control Register(Default Value: 0x0000A0A0) ........................... 321 

3.20.5.55. 0x328 DAC Debug Control Register(Default Value: 0x00000000) .............................. 322 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 26         

3.20.5.56. 0x330 DAC Digital Mixer Source Select Register(Default Value: 0x00000000) .......... 322 

3.20.5.57. 0x334 DAC Digital Mixer Gain Control Register(Default Value: 0x00000000) ........... 323 

3.20.5.58. 0x400 ADC DAP Left Status Register(Default Value: 0x00000000) ............................ 323 

3.20.5.59. 0x404 ADC DAP Right Status Register(Default Value: 0x00000000) .......................... 324 

3.20.5.60. 0x408 ADC DAP Left Channel Control Register(Default Value: 0x00000000) ............ 324 

3.20.5.61. 0x40C ADC DAP Right Channel Control Register(Default Value: 0x00000000) .......... 325 

3.20.5.62. 0x410 ADC DAP Left Target Level Register(Default Value: 0x00002C28) ................... 325 

3.20.5.63. 0x414 ADC DAP Right Target Level Register(Default Value: 0x00002C28) ................. 326 

3.20.5.64. 0x418 ADC DAP Left High Average Coef Register(Default Value: 0x00000005) ......... 326 

3.20.5.65. 0x41C ADC DAP Left Low Average Coef Register(Default Value: 0x00001EB8) ......... 326 

3.20.5.66. 0x420 ADC DAP Right High Average Coef Register(Default Value: 0x00000005) ...... 326 

3.20.5.67. 0x424 ADC DAP Right Low Average Coef Register(Default Value: 0x00001EB8) ....... 327 

3.20.5.68. 0x428 ADC DAP Left Decay Time Register(Default Value: 0x0000001F) .................... 327 

3.20.5.69. 0x42C ADC DAP Left Attack Time Register(Default Value: 0x00000000) ................... 327 

3.20.5.70. 0x430 ADC DAP Right Decay Time Register(Default Value: 0x0000001F) ................. 327 

3.20.5.71. 0x434 ADC DAP Right Attack Time Register(Default Value: 0x00000000) ................. 328 

3.20.5.72. 0x438 ADC DAP Noise Threshold Register(Default Value: 0x00001E1E) ................... 328 

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

0x00000005) .................................................................................................................................. 329 

3.20.5.74. 0x440 ADC DAP Left Input Signal Low Average Coef Register(Default Value: 

0x00001EB8) .................................................................................................................................. 329 

3.20.5.75. 0x444 ADC DAP Right Input Signal High Average Coef Register(Default Value: 

0x00000005) .................................................................................................................................. 329 

3.20.5.76. 0x448 ADC DAP Right Input Signal Low Average Coef Register(Default Value: 

0x00001EB8) .................................................................................................................................. 329 

3.20.5.77. 0x44C ADC DAP High HPF Coef Register(Default Value: 0x000000FF) ....................... 330 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 27         

3.20.5.78. 0x450 ADC DAP Low HPF Coef Register(Default Value: 0x0000FAC1) ....................... 330 

3.20.5.79. 0x454 ADC DAP Optimum Register(Default Value: 0x00000000) .............................. 330 

3.20.5.80. 0x480 DAC DAP Control Register(Default Value: 0x00000000) ................................. 331 

3.20.5.81. 0x4D0 AGC Enable Register(Default Value: 0x00000000).......................................... 331 

3.20.5.82. 0x4D4 DRC Enable Register(Default Value: 0x00000000) .......................................... 332 

3.20.5.83. 0x4D8 SRC Bist Control Register(Default Value: 0x00000000) ................................... 333 

3.20.5.84. 0x4DC SRC Bist Status Register(Default Value: 0x00000202) .................................... 334 

3.20.5.85. 0x4E0 SRC1 Control 1 Register(Default Value: 0x00000000) ..................................... 335 

3.20.5.86. 0x4E4 SRC1 Control 2 Register(Default Value: 0x00000000) ..................................... 335 

3.20.5.87. 0x4E8 SRC1 Control 3 Register(Default Value: 0x00000040) ..................................... 335 

3.20.5.88. 0x4EC SRC1 Control 4 Register(Default Value: 0x00000000) ..................................... 335 

3.20.5.89. 0x4F0 SRC2 Control 1 Register(Default Value: 0x00000000) ..................................... 336 

3.20.5.90. 0x4F4 SRC2 Control 2 Register(Default Value: 0x00000000) ..................................... 336 

3.20.5.91. 0x4F8 SRC2 Control 3 Register(Default Value: 0x00000040) ..................................... 336 

3.20.5.92. 0x4FC SRC2 Control 4 Register(Default Value: 0x00000000) ..................................... 336 

3.20.5.93. 0x600 DRC0 High HPF Coef Register(Default Value: 0x000000FF)............................. 337 

3.20.5.94. 0x604 DRC0 Low HPF Coef Register(Default Value: 0x0000FAC1) ............................. 337 

3.20.5.95. 0x608 DRC0 Control Register(Default Value: 0x00000080) ....................................... 337 

3.20.5.96. 0x60C DRC0 Left Peak Filter High Attack Time Coef Register(Default Value: 

0x0000000B) .................................................................................................................................. 338 

3.20.5.97. 0x610 DRC0 Left Peak Filter Low Attack Time Coef Register(Default Value: 

0x000077BF) .................................................................................................................................. 339 

3.20.5.98. 0x614 DRC0 Right Peak Filter High Attack Time Coef Register(Default Value: 

0x0000000B) .................................................................................................................................. 339 

3.20.5.99. 0x618 DRC0 Peak Filter Low Attack Time Coef Register(Default Value: 0x000077BF)339 



A64 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 28         

3.20.5.100. 0x61C DRC0 Left Peak Filter High Release Time Coef Register(Default Value: 

0x000000FF) 339 

3.20.5.101. 0x620 DRC0 Left Peak Filter Low Release Time Coef Register(Default Value: 

0x0000E1F8) 339 

3.20.5.102. 0x624 DRC0 Right Peak filter High Release Time Coef Register(Default Value: 

0x000000FF) 340 

3.20.5.103. 0x628 DRC0 Right Peak filter Low Release Time Coef Register(Default Value: 

0x0000E1F8) 340 

3.20.5.104. 0x62C DRC0 Left RMS Filter High Coef Register(Default Value: 0x00000001) ......... 340 

3.20.5.105. 0x630 DRC0 Left RMS Filter Low Coef Register(Default Value: 0x00002BAF) ......... 340 

3.20.5.106. 0x634 DRC0 Right RMS Filter High Coef Register(Default Value: 0x00000001) ....... 340 

3.20.5.107. 0x638 DRC0 Right RMS Filter Low Coef Register(Default Value: 0x00002BAF) ....... 341 

3.20.5.108. 0x63C DRC0 Compressor Theshold High Setting Register(Default Value: 

0x000006A4) 341 

3.20.5.109. 0x640 DRC0 Compressor Theshold Low Setting Register(Default Value: 

0x0000D3C0) 341 

3.20.5.110. 0x644 DRC0 Compressor Slope High Setting Register(Default Value: 0x00000080) 341 

3.20.5.111. 0x648 DRC0 Compressor Slope Low Setting Register(Default Value: 0x00000000) 341 

3.20.5.112. 0x64C DRC0 Compressor High Output at Compressor Threshold Register(Default 

Value: 0x0000F95B) ....................................................................................................................... 342 

3.20.5.113. 0x650 DRC0 Compressor Low Output at Compressor Threshold Register(Default 

Value: 0x00002C3F) ....................................................................................................................... 342 

3.20.5.114. 0x654 DRC0 Limiter Theshold High Setting Register(Default Value: 0x000001A9) . 342 

3.20.5.115. 0x658 DRC0 Limiter Theshold Low Setting Register(Default Value: 0x000034F0) .. 342 

3.20.5.116. 0x65C DRC0 Limiter Slope High Setting Register(Default Value: 0x00000005) ....... 342 

3.20.5.117. 0x660 DRC0 Limiter Slope Low Setting Register(Default Value: 0x00001EB8) ........ 343 

3.20.5.118. 0x664 DRC0 Limiter High Output at Limiter Threshold Register(Default Value: 

0x0000FBD8) 343 
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Chapter 1 About This Documentation 

1.1. Documentation Overview 

This documentation provides an overall description of the Allwinner quad-core A64 application processor, 

which will provide instructions to programmers from several sections, including overview,system,memory, 

image,display and interfaces. 

 

1.2. Acronyms and abbreviations 

The table below contains acronyms and abbreviations used in this document. 

AES Advanced Encryption Standard 

ADC Analog-to-digital converter 

AGC Automatic Gain Control 

AHB AMBA High-speed Bus 

APB Advanced Peripheral Bus 

ARM Advanced RISC Machine 

AVS Audio Video Standard 

CIR Consumer Infrared 

CP15 Coprocessor 15 

CPU Central processing unit 

CRC Cyclic Redundancy Check 

CSI Camera Serial Interface 

DES Data Encryption Standard 

DLL Delay-Locked Loop 

DMA Direct Memory Access 

DRC Dynamic Range Compression 

DSI MIPI Display Serial Interface 

DVFS Dynamic Voltage and Frequency Scaling 

eFuse Electrical Fuse,A one-time programmable memory 

EHCI Enhanced Host Controller Interface 

eMMC Embedded Multi-Media Card 

FBGA Fine Ball Grid Array 

FIFO First in First out 

GIC Generic Interrupt Controller 

GPIO General Purpose Input Output 

HDMI High-Definition Multimedia Interface 
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I2S Inter IC Sound 

JEDEC Joint Electron Device Engineering Council 

JPEG Joint Photographic Experts Group 

JTAG Joint Test Action Group 

KEYADC Analog to Digital Converter 

LCD Liquid-Crystal Display 

LSB Least Significant Bit 

LVDS Low Voltage Differential Signaling 

MAC Media Access Control 

MII 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 Host Controller Interface 

OWA One Wire Audio 

PAL Phase Alternating Line 

PCM Pulse Code Modulation 

PHY Physical Layer Controller 

PID Packet Identifier 

PLL Phase-Locked Loop 

RSBTM Reduced Serial Bus 

SDIO Secure Digital Input Output 

SOC System on a chip 

SPI Serial Peripheral Interface 

TWI Two Wire Interface 

USB OTG Universal Serial Bus On The Go 

UART Universal Asynchronous Receiver Transmitter  

Transmitter 
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Chapter 2 Overview 

!ƭƭǿƛƴƴŜǊΩǎ !сп ƛǎ ŀ ǉǳŀŘ-core,64bit SoC targeted for high performance tablets.A64 integrates a higher energy 

efficiency ARM Cortex-A53 CPU architecture, and also includes advanced 3D graphics processing unit, 

high-definition video encoding/decoding, low power audio codec, excellent display controllers and a broad 

range of interfaces.  

The processor has some very exciting features: 

· CPU  Quad-core ARM Cortex-A53 Processor, a power-efficient 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 acceleration provides mobile users with superior experience in web 

browsing, video playback and gaming effects; OpenGL ES2.0 ,OpenVG1.1 standards are supported. 

· Video  A64 provides almost full motion playback of up to 4K high-definition video, and supports H.265 

decoder by 4K@30fps , H.264 decoder by 1080p@60fps, MPEG1/2/4 decoder by 1080p@60fps, VP8 decoder by 

1080p@60fps, AVS/AVS+ decoder by 1080p@60fps,VC1 decoder by 1080p@30fps, H.264 encoder by 

1080p@60fps with dedicated hardware. 

· Audio  An integrated audio subsystem delivers extremely low power audio playback and exceptional high 

quality sound. 

· Display  !сп ŦŜŀǘǳǊŜǎ !ƭƭǿƛƴƴŜǊΩǎ {ƳŀǊǘ/ƻƭƻǊнΦлTM technology with an integrated display engine. Content 

can be displayed on 4-lane MIPI DSI displays up to 1366x768@60fps, or a RGB panel interface or LVDS panel up 

to 1366x768@60fps , TV-out HDMI v1.4 is also supported up to 4K@30fps.  

· External Memory  Many types of external memory devices are supported, including LPDDR2, LPDDR3, 

DDR2, DDR3 ,DDR3L, NAND Flash(MLC,SLC,TLC,EF),Nor Flash, SD/SDIO/MMC 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, Digital Rights 

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 speed(480Mbps) 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  

· Quad-core ARM Cortex-A53 Processor 

· A power-efficient ARM v8 architecture 

· 64 and 32bit execution states for scalable high performance 

· Trustzone technology supported 

· 3~10x better software encryption performance 

· Support NEON Advanced SIMD(Single Instruction Multiple Data)instruction for acceleration of media and  

signal processing functions 

· Support Large Physical Address Extensions(LPAE) 

· VFPv4 Floating Point Unit 

· 32KB L1 Instruction cache and 32KB L1 Data cache 

· 512KB L2 cache  

 

 

2.1.2. GPU Architecture 

· ARM Mali400MP2 GPU 

· Support OpenGL ES 2.0 and OpenVG 1.1 standard 

 

 

2.1.3. Memory Subsystem  

2.1.3.1. Boot ROM  

· On-chip memory 

· Size:112KB(non secure ROM:48KB,secure ROM:64KB) 

· Support secure and non-secure access boot 

· Support system boot from the following devices: 

-  NAND Flash 

-  SD/TF card 

-  eMMC  

-  Nor Flash 

ω Support system code download through USB OTG  
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2.1.3.2. SDRAM  

· Compatible with JEDEC standard DDR2 /DDR3 /DDR3L/LPDDR2/LPDDR3 SDRAM 

· Support clock frequency up to 667MHz(DDR3-1333) 

· Up to 3GB address space 

· Support 2 chip select 

· 16 address signal lines and 3 bank signal lines 

· 32-bits data width  

· Support Memory Dynamic Frequency Scale(MDFS) 

 

2.1.3.3. NAND Flash  

· Up to 2 flash chips  

· 8-bit data bus width  

· Up to 64-bit ECC per 1024 bytes  

· Support 1024, 2048, 4096, 8192, 16K bytes size per page  

· Support SLC/MLC/TLC flash and EF-NAND memory 

· Support SDR, ONFI DDR and Toggle DDR NAND 

· Embedded DMA to do data transfer 

· Support data transfer together with normal DMA 

 

2.1.3.4. SD/MMC   

· Up to three SD/MMC controller interfaces  

· Comply to eMMC standard specification V5.0, SD physical layer specification V2.0, SDIO card specification 

V3.0  

· 1-bit or 4-bit data bus transfer mode for SD cards  

· 1-bit or 4-bit data bus transfer mode for SDIO interface  

· 1-bit ,4-bit or 8-bit data bus transfer mode for MMC cards  

· Embedded special DMA to do data transfer 

· Support hardware CRC generation and error detection 

 

 

2.1.4. System Peripheral  

2.1.4.1. Timer  

· Two on-chip timers with interrupt-based operation  

· One watchdogs to generate reset signal or interrupts  

· Two AVS Counter to synchronize video and audio in the player 
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· 24MHz or 32KHz clock input  

 

2.1.4.2. High Speed Timer  

· One high speed timer with 56bit counter 

· Clock source is synchronized with AHB1 clock, much more accurate than other timers 

 

2.1.4.3. RTC  

· Calendar :Counters second,minutes,hours,day,week,month and year with leap year generator 

· Alarm:general alarm and weekly alarm 

· One 32768Hz fanout  

 

2.1.4.4. GIC  

· Support 16 Software Generated Interrupts(SGIs), 16 Private Peripheral Interrupts(PPIs) and 125 Shared 

Peripheral Interrupts(SPIs)  

 

2.1.4.5. DMA  

· Up to 8-channels DMA  

· Interrupt generated for each DMA channel 

· Flexible data width of 8/16/32/64-bits  

· Support linear and IO address modes 

· Support data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory 

 

2.1.4.6. CCU  

· 13 PLLs  

· One on-chip RC oscillator  

· Support a external 24MHz oscillator and a external32.768KHz oscillator 

· Support clock configuration and clock generated for corresponding modules  

· Support software-controlled clock gating and software-controlled reset for corresponding modules  
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2.1.4.7. PWM  

· Support outputting two kinds of waveform: continuous waveform and pulse waveform 

· 0% to 100% adjustable duty cycle 

· Up to 24MHz output frequency 

 

2.1.4.8. Thermal Sensor  

· Temperature Accuracy : ±3Ņ from 0Ņ to +100Ņ, ±5Ņ from -20Ņ to +125Ņ 

· Support over-temperature protection interrupt and over-temperature alarm interrupt 

· Averaging filter for thermal sensor reading 

· Support 3 sensors:sensor0 for CPU,sensor1/2 for GPU 

 

2.1.4.9. Crypto Engine(CE)  

· Support Symmetrical algorithm: AES,DES,TDES  

-   Support AES 128/192/256-bits with ECB,CBC,CTS,CTR mode 

-   Support DES/TDES with ECB,CBC,CTR mode 

· Support Hash algorithm: MD5,SHA1,SHA224,SHA256,HMAC  

· Support Asymmetrical algorithm:RSA512/1024/2048bit 

· Support 160-bits hardware PRNG with 175-bits seed 

· Support 256-bits hardware TRNG 

· Internal Embedded DMA to do data transfer 

· Support secure and non-secure interfaces respectively 

 

2.1.4.10. Security ID  

· Support 2K-bits EFUSE for chip ID and security application  

 

2.1.4.11. CPU Configuration  

· Support power clamp  

· Flexible CPU configuration  
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2.1.5. Display Subsystem  

2.1.5.1. DE  

· Output size up to 4096x4096 

· Support four alpha blending channel for main display, two channel for aux display 

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

· Support potter-duff compatible blending operation 

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

RGB565 

· Support Frame Packing/Top-and-Bottom/Side-by-side Full/Side-by-Side Half 3D format data 

· Support SmartColorTM 2.0 for excellent display experience 

-  Adaptive edge sharping 

-  Adaptive color enhancement 

-  Adaptive contrast enhancement and fresh tone rectify 

· Support writeback and rotation for high efficient dual display and miracast  

 

2.1.5.2. Display Output  

· Support LVDS interface with single link, up to 1366x768@60fps  

· Support RGB interface with DE/SYNC mode, up to 1366x768@60fps 

· Dither function from RGB666/RGB565 to RGB888  

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

· Support HDMI1.4 with HDCP1.2 up to 4K@30fps 

 

 

2.1.6. Video Engine  

2.1.6.1. Video Decoding  

· Support multi-format video playback, including: 

-  H.265:4K@30fps,1080p@120fps  

-  H.264:1080p@60fps 

-  MPEG1/2/4:1080p@60fps 

-  VP8:1080p@60fps 

-  VC1:1080p@30fps 

-  AVS/AVS+: 1080p@60fps 

-  JPEG/MJPEG:1080p@30fps 

· Support 1080P blu-ray 3D 

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

· Support H.264 video encoding up to 1080p@60fps  

· JPEG baseline: picture size up to 8192x8192  

· Support input format: YU12/YV12/NV12/NV21/YUYV/YVYU/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 non-integer ratio  

· Support rotated input  

 

 

2.1.7. Image In  

2.1.7.1. CSI  

· Support 8bit YUV422 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 digital-to-analog(DAC) channels 

· Stereo capless headphone drivers: 

-  100dB SNR@A-weight 

-  Support DAC Sample Rates from 8KHz to 192KHz 

· Support analog/ digital volume control 

· Differential earpiece driver 

· Analog low-power loop from line-in /microphone to headphone/earpiece outputs 

· Support Dynamic Range Controller(DRC) adjusting the DAC playback output 

· Accessory button press detection 

· Four audio inputs: 

-   Two differential microphone inputs 

-   One differential Phone input 

-   Stereo Line-in L/R input 
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· Four audio outputs: 

-   Earpiece amplifier differential output 

-   Phone amplifier differential output 

-   Headphone amplifier L/R channel output 

-   Line-out L/R output 

· Two audio analog-to-digital(ADC) channels 

-   96dB SNR@A-weight 

-   Supports ADC Sample Rates from 8KHz to 48KHz 

· Support Automatic Gain Control(AGC) and Dynamic Range Control(DRC) adjusting the ADC recording input 

· Two PCM interface connected with BB and BT 

· One 128x24-bits FIFO for data transmit, one 64x24-bits FIFO for data receive 

· Support Audio HUB 

 

2.1.8.2. One Wire Audio(OWA)  

· IEC-60958 transmitter and receiver functionality 

· Complies with SPDIF Interface 

· Support channel status insertion for the transmitter 

· Hardware Parity generation on the transmitter 

· One 32×24bits FIFO (TX) for audio data transfer 

· Programmable FIFO thresholds 

· Support Audio HUB 

 

2.1.8.3. I2S/PCM  

· Up to two I2S/PCM controllers 

· Compliant with standard Inter-IC sound(I2S) bus specification 

· Compliant with left-justified, right-justified, PCM mode, and TDM(Time Division Multiplexing) format 

· Full-duplex synchronous work mode 

· Mater and slave mode configured 

· Adjustable audio sample resolution from 8-bit to 32-bit 

· Sample rate from 8KHz to 192KHz 

· Support 8-bits u-law and 8-bits A-law companded sample 

· Support programmable PCM frame width:1 BCLK width(short frame) and 2 BCLKs width(long frame) 

· Support Audio HUB 
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2.1.9. External Peripherals  

2.1.9.1. USB  

· One USB 2.0 OTG,with integrated one USB 2.0 analog PHY 

-   Complies with USB2.0 Specification 

-   Support High-Speed (HS,480Mbps),Full-Speed(FS,12Mbps) and Low-Speed(LS,1.5Mbps) 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 User-Configurable Endpoints for Bulk,Isochronousl and Interrupt bi-directional transfers 

(Endpoint1, Endpoint2, Endpoint3, Endpoint4, Endpoint5) 

-   Support 8KB FIFO for EPs(excluding EP0) 

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

· One EHCI/OHCI Host, multiplexed with one USB 2.0 analog PHY and one 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. EMAC  

· Support 10/100/1000Mbps data transfer rate  

· Support RGMII/RMII interface  

· Support full-duplex and half-duplex operation 

· Support linked-list 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. KEYADC  

· ADC with 6-bit resolution for key  

· Support hold key and continuous key 

· Support single key, normal key and continuous key  

 

2.1.9.4. UART  

· Up to six UART controllers  

· Two of six UART controllers support 2-wire while others support 4-wire 

· 64-Bytes Transmit and receive data FIFOs for all UART 

· Compatible with industry-standard 16550 UARTs 

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

 

2.1.9.5. SPI  

ω Up to two SPI controllers 

ω Full-duplex synchronous serial interface 

ω Master/Slave configurable 

ω Mode0~3 are supported for both transmit and receive operations 

ω Two 64-Bytes FIFO for SPI-TX and SPI-RX operation 

ω DMA-based or interrupt-based operation 

ω Polarity and phase of the chip select(SPI_SS) and SPI_Clock(SPI_SCLK) are configurable 

ω Support single and dual IO mode 

 

2.1.9.6. Two Wire Interface(TWI)  

ω Up to four TWI controllers  

ω Support Standard mode(up to 100K bps) and Fast mode(up to 400K bps) 

ω Master/Slave configurable 

ω Allows 10-bit addressing transactions 

ω Perform arbitration and clock synchronization 

ω Allow operation from a wide range of input clock frequencies 

 

2.1.9.7. CIR  

· A flexible receiver for IR remote 

· Programmable FIFO threshold 

· 64x8bits FIFO for data buffer 

 

2.1.9.8. Reduced Serial Bus(RSBTM)  

· Up to 20MHz speed with ultra low power 

· Support push-pull bus 

· Support host mode and multi-devices 

· Programmable output delay of CD signal 

· Support parity check for address and data transmission 
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2.1.9.9. TS 

· Compliant with the industry-standard AMBA Host Bus(AHB) Specification, Revision 2.0.Support 32-bit Little 

Endian bus.   

· Support DVB-CSA V1.1 Descrambler 

· 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 interface for easy integration with AMBA-based host systems 

· Supports the ISO/IEC 7816-3:1997(E) and EMV2000 (4.0) Specifications 

· Supports adjustable clock rate and bit rate 

· Configurable automatic byte repetition 

· Support asynchronous half-duplex character transmission and block transmission 

· Supports synchronous and any other non-ISO 7816 and non-EMV cards 

· Performs functions needed for complete smart card sessions, including: 

-  Card activation and deactivation 

-  Cold/warm reset 

-  Answer to Reset (ATR) response reception  

-  Data transfers to and from the card  

 

 

2.1.10. Package  

· WB-BGA 396 balls, 0.65mm ball pitch,15 x 15mm 



Overview 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 71         

 

2.2. System Block Diagram 

The following figure shows the block diagram of A64 processor.  
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Figure 2-1. A64 Block Diagram  
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Chapter 3 System 

The chapter describes the A64 system from following sections: 

· Memory Mapping 

· Boot System 

· CCU 

· CPU Configuration 

· System Control 

· Timer 

· R_Trusted Watchdog Timer 

· RTC 

· High-speed Timer 

· PWM 

· DMA 

· GIC 

· Message Box 

· Spinlock 

· Crypto Engine 

· Secure Memory Controller 

· Secure Peripherals Controller 

· Thermal Sensor Controller 

· KEYADC 

· Audio Codec 

· Port Controller(CPUx-PORT) 

· Port Controller(CPUs-PORT) 
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3.1. Memory Mapping 

Module Address (It is for Cluster CPU) Size (byte) 

N-BROM 0x0000 0000---0x0000 BFFF 48K 

S-BROM 0x0000 0000---0x0000 FFFF 64K 

SRAM A1 0x0001 0000---0x0001 7FFF 32K 

SRAM A2 0x0004 4000---0x0005 3FFF 64K 

SRAM C 0x0001 8000---0x0003 FFFF 160K 

DE 0x0100 0000---0x013F FFFF 4M 

Core Sight Debug 0x0140 0000---0x0141 FFFF 128K 

CPU MBIST 0x0150 2000---0x0150 2FFF 4K 

CPUX_CFG 0x0170 0000---0x0170 03FF 1K 

   

System Control 0x01C0 0000---0x01C0 0FFF 4K 

DMA 0x01C0 2000---0x01C0 2FFF 4K 

NFDC 0x01C0 3000---0x01C0 3FFF 4K 

TS 0x01C0 6000---0x01C0 6FFF 4K 

Key Memory Space 0x01C0 B000---0x01C0 BFFF 4K 

TCON 0 0x01C0 C000---0x01C0 CFFF 4K 

TCON 1 0x01C0 D000---0x01C0 DFFF 4K 

VE 0x01C0 E000---0x01C0 EFFF 4K 

SMHC 0 0x01C0 F000---0x01C0 FFFF 4K 

SMHC 1 0x01C1 0000---0x01C1 0FFF 4K 

SMHC 2 0x01C1 1000---0x01C1 1FFF 4K 

SID 0x01C1 4000---0x01C1 43FF 1K 

Crypto Engine 0x01C1 5000---0x01C1 5FFF 4K 

MSG_BOX 0x01C1 7000---0x01C1 7FFF 4K 

SPINLOCK 0x01C1 8000---0x01C1 8FFF 4K 

USB-OTG-Device 0x01C1 9000---0x01C1 9FFF 4K 

USB-OTG-EHCI/OHCI 0x01C1 A000---0x01C1 AFFF 4K 

USB-EHCI0/OHCI0 0x01C1 B000---0x01C1 BFFF 4K 

SMC 0x01C1 E000---0x01C1 EFFF 4K 

   

CCU 0x01C2 0000---0x01C2 03FF 1K 

PIO 0x01C2 0800---0x01C2 0BFF 1K 

TIMER 0x01C2 0C00---0x01C2 0FFF 1K 

OWA 0x01C2 1000---0x01C2 13FF 1K 

PWM 0x01C2 1400---0x01C2 17FF 1K 

KEYADC 0x01C2 1800---0x01C2 1BFF 1K 

I2S/PCM 0 0x01C2 2000---0x01C2 23FF 1K 

I2S/PCM 1 0x01C2 2400---0x01C2 27FF 1K 
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I2S/PCM 2 0x01C2 2800---0x01C2 2BFF 1K 

AC 0x01C2 2C00---0x01C2 33FF 2K 

SPC 0x01C2 3400---0x01C2 37FF 1K 

THS 0x01C2 5000---0x01C2 53FF 1K 

   

UART 0 0x01C2 8000---0x01C2 83FF 1K 

UART 1 0x01C2 8400---0x01C2 87FF 1K 

UART 2 0x01C2 8800---0x01C2 8BFF 1K 

UART 3 0x01C2 8C00---0x01C2 8FFF 1K 

UART 4 0x01C2 9000---0x01C2 93FF 1K 

TWI 0 0x01C2 AC00---0x01C2 AFFF 1K 

TWI 1 0x01C2 B000---0x01C2 B3FF 1K 

TWI 2 0x01C2 B400---0x01C2 B7FF 1K 

SCR 0x01C2 C400---0x01C2 C7FF 1K 

   

EMAC 0x01C3 0000---0x01C3 FFFF 64K 

GPU 0x01C4 0000---0x01C4 FFFF 64K 

   

HSTMR 0x01C6 0000---0x01C6 0FFF 4K 

DRAMCOM 0x01C6 2000---0x01C6 2FFF 4K 

DRAMCTL0 0x01C6 3000---0x01C6 3FFF 4K 

DRAMPHY0 0x01C6 5000---0x01C6 5FFF 4K 

SPI0 0x01C6 8000---0x01C6 8FFF 4K 

SPI1 0x01C6 9000---0x01C6 9FFF 4K 

SCU space, 

/t¦{ ŎŀƴΩǘ ŀŎŎŜǎǎ 

0x01C80000 

GIC_DIST: 0x01C80000 + 0x1000 

GIC_CPUIF:0x01C80000 + 0x2000 

 

MIPI DSI 0x01CA 0000---0x01CA 0FFF 4K 

MIPI DSI-PHY 0x01CA 1000---0x01CA 1FFF 4K 

CSI 0x01CB 0000---0x01CF FFFF 320K 

De-interlaced 0x01E0 0000---0x01E1 FFFF 128K 

HDMI 0x01EE 0000---0x01EF FFFF 128K 

   

RTC 0x01F0 0000---0x01F0 03FF 1K 

R_TIMER 0x01F0 0800---0x01F0 0BFF 1K 

R_INTC 0x01F0 0C00---0x01F0 0FFF 1K 

R_WDOG 0x01F0 1000---0x01F0 13FF 1K 

R_PRCM 0x01F0 1400---0x01F0 17FF 1K 

R_TWD 0x01F0 1800---0x01F0 1BFF 1K 

R_CPUCFG 0x01F0 1C00---0x01F0 1FFF 1K 

R_CIR-RX 0x01F0 2000---0x01F0 23FF 1K 

R_TWI 0x01F0 2400---0x01F0 27FF 1K 

R_UART 0x01F0 2800---0x01F0 2BFF 1K 
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R_PIO 0x01F0 2C00---0x01F0 2FFF 1K 

R_RSB 0x01F0 3400---0x01F0 37FF 1K 

R_PWM 0x01F0 3800---0x01F0 3BFF 1K 

   

SDRAM 0x4000 0000---0xFFFF FFFF  3G 
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3.2. Boot System 

The system will boot in different ways based on whether its security features are enabled. 

The Boot System includes the following features: 

ω Support CPU-0 boot process and CPU-0+ boot process 

ω Support super standby wakeup process 

ω Support mandatory upgrade process through SDC0 and USB OTG 

ω Support fast boot process from Raw NAND,eMMC,SD/TF card ,and SPI NOR Flash  
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3.3. CCU 

3.3.1. Overview 

The CCU controls the PLLs configuration and most of the clock generation, division, distribution, 

synchronization and gating. CCU input signals include the external clock for the reference frequency (24MHz). 

The outputs from CCU are mostly clocks to other blocks in the system. 

The CCU includes the following features: 

· 13 PLLs, independent PLL for CPUX 

· Bus Source and Divisions 

· PLLs Bias Control 

· PLLs Tunning Control 

· PLLs Pattern Control 

· Configuring Modules Clock 

· Bus Clock Gating 

· Bus Software Reset 

 

 

3.3.2. Functionalities Description 

3.3.2.1. System Bus 
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Figure 3-1. System Bus Tree 



System 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 79         

3.3.2.2. Bus clock tree  
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Figure 3-2. Bus Clock Tree 

 

3.3.2.3. Module clock tree  
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Figure 3-3.Module Clock Diagram 
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3.3.3. Typical Applications 

(1). Clock output of PLL_CPUX is used only for CPU;and the frequency factor can be dynamically modified for 

DVFS; 

(2). Clock output of PLL_AUDIO (24.571MHz or 24.5792MHz)can be used for I2S/PCM 0,I2S/PCM 1,I2S/PCM 2, 

AC DIGITAL,OWA ;and dynamic frequency scaling is not supported; 

(3). Clock output of PLL_VIDEO0 (1X) can be used for TCON1,HDMI,MIPI_DSI;clock output of PLL_VIDEO0 (2X) 

can be used for TCON0;dynamic frequency scaling is not supported for PLL_VIDEO0(1X) and PLL_VIDEO0(2X); 

(4). Clock output of PLL_VIDEO1 (1X) can be used for TCON1,HDMI,CSI; and dynamic frequency scaling is not 

supported; 

(5). Clock output of PLL_VE can be only used for VE;and dynamic frequency scaling is not supported; 

(6). Clock output of PLL_DDR0 can be used for MBUS and DRAM;and dynamic frequency scaling is not 

supported; 

(7). Clock output of PLL_PERIPH0 (2X) can be used for APB2,MBUS,SMHC0,SMHC1,SMHC2,CE,DE; Clock output 

of PLL_PERIPH0(1X) can be used for AHB1,APB1,AHB2,MBUS and NAND,SPI0,SPI1,CSI,MIPI_DSI,De-interlace, 

CPUS; dynamic frequency scaling is not supported for PLL_PERIPH0(2X) and PLL_PERIPH0(1X); 

(8). Clock output of PLL_PERIPH1(2X) can be used for SMHC0,SMHC1,SMHC2,CE;Clock output of  

PLL_PERIPH1(1X) can be used for NAND,SPI0,SPI1,CSI,MIPI_DSI,De-interlace;dynamic frequency scaling is not 

supported for  PLL_PERIPH1(2X) and PLL_PERIPH1(1X);  

(9). Clock output of PLL_GPU can be used for GPU;and dynamic frequency scaling is not supported; 

(10). Clock output of PLL_MIPI can be used for TCON0;and dynamic frequency scaling is not supported; 

(11). Clock output of PLL_HSIC can be used for USB;and dynamic frequency scaling is not supported; 

(12). Clock output of PLL_DE can be used for DE;and dynamic frequency scaling is not supported; 

(13). Clock output of PLL_DDR1 can be used for MBUS and DRAM;and dynamic frequency scaling is not 

supported; 

 

 

3.3.4. Register List 

Module Name Base Address 

CCU 0x01C20000 

 

Register Name Offset Description 

PLL_CPUX_CTRL_REG 0x0000 PLL_CPUX Control Register  

PLL_AUDIO_CTRL_REG 0x0008 PLL_AUDIO Control Register 

PLL_VIDEO0_CTRL_REG 0x0010 PLL_VIDEO0 Control Register 

PLL_VE_CTRL_REG 0x0018 PLL_VE Control Register  

PLL_DDR0_CTRL_REG 0x0020 PLL_DDR0 Control Register 

PLL_PERIPH0_CTRL_REG 0x0028 PLL_PERIPH0 Control Register  

PLL_PERIPH1_CTRL_REG 0x002C PLL_PERIPH1 Control Register  

PLL_VIDEO1_CTRL_REG 0x0030 PLL_VIDEO1 Control 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 AHB1/APB1 Configuration Register 

APB2 _CFG_REG 0x0058 APB2 Configuration Register 

AHB2_CFG_REG 0x005C AHB2 Configuration Register 

BUS_CLK_GATING_REG0 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 0x006C Bus Clock Gating Register 3 

BUS_CLK_GATING_REG4 0x0070 Bus Clock Gating Register 4 

   

THS_CLK_REG 0x0074 THS Clock Register 

NAND_CLK_REG 0x0080 NAND Clock Register 

SDMMC0_CLK_REG 0x0088 SDMMC0 Clock Register 

SDMMC1_CLK_REG 0x008C SDMMC1 Clock Register 

SDMMC2_CLK_REG 0x0090 SDMMC2 Clock Register 

TS_CLK_REG 0x0098 TS Clock Register 

CE_CLK_REG 0x009C CE Clock Register 

SPI0_CLK_REG 0x00A0 SPI0 Clock Register 

SPI1_CLK_REG 0x00A4 SPI1 Clock Register 

I2S/PCM-0_CLK_REG 0x00B0 I2S/PCM-0 Clock Register 

I2S/PCM-1_CLK_REG 0x00B4 I2S/PCM-1 Clock Register 

I2S/PCM-2_CLK_REG 0x00B8 I2S/PCM-2 Clock Register 

SPDIF_CLK_REG 0x00C0 SPDIF Clock Register  

USBPHY_CFG_REG 0x00CC USBPHY Configuration Register 

DRAM_CFG_REG 0x00F4 DRAM Configuration Register 

PLL_DDR_CFG_REG 0x00F8 PLL_DDR Configuration Register 

MBUS_RST_REG 0x00FC MBUS Reset Register 

DRAM_CLK_GATING_REG 0x0100 DRAM Clock Gating Register 

DE_CLK_REG 0x0104 DE Clock Register 

TCON0_CLK_REG 0x0118 TCON0 Clock Register 

TCON1_CLK_REG 0x011C TCON1 Clock Register 

DEINTERLACE_CLK_REG 0x0124 DEINTERLACE Clock Register 

CSI_MISC_CLK_REG 0x0130 CSI_MISC Clock Register 

CSI_CLK_REG 0x0134 CSI Clock Register 

VE_CLK_REG 0x013C VE Clock Register 

AC_DIG_CLK_REG 0x0140 AC Digital Clock Register 

AVS_CLK_REG 0x0144 AVS Clock Register 

HDMI_CLK_REG 0x0150 HDMI Clock Register 

HDMI_SLOW_CLK_REG 0x0154 HDMI Slow Clock Register 
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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_STABLE_TIME_REG0 0x0200 PLL Stable Time Register0 

PLL_STABLE_TIME_REG1 0x0204 PLL Stable Time Register1 

   

PLL_PERIPH1_BIAS_REG 0x021C PLL_PERIPH1 Bias Register 

PLL_CPUX_BIAS_REG 0x0220 PLL_CPUX Bias Register 

PLL_AUDIO_BIAS_REG 0x0224 PLL_AUDIO Bias Register 

PLL_VIDEO0_BIAS_REG 0x0228 PLL_VIDEO0 Bias Register 

PLL_VE_BIAS_REG 0x022C PLL_VE Bias Register 

PLL_DDR0_BIAS_REG 0x0230 PLL_DDR0 Bias Register 

PLL_PERIPH0_BIAS_REG 0x0234 PLL_PERIPH0 Bias Register 

PLL_VIDEO1_BIAS_REG 0x0238 PLL_VIDEO1 Bias Register 

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_TUN_REG 0x0250 PLL_CPUX Tuning Register 

PLL_DDR0_TUN_REG 0x0260 PLL_DDR0 Tuning Register 

PLL_MIPI_TUN_REG 0x0270 PLL_MIPI Tuning Register 

   

PLL_PERIPH1_PAT_CTRL_REG 0x027C PLL_PERIPH1 Pattern Control Register 

PLL_CPUX_PAT_CTRL_REG 0x0280 PLL_CPUX Pattern Control Register  

PLL_AUDIO_PAT_CTRL_REG 0x0284 PLL_AUDIO Pattern Control Register 

PLL_VIDEO0_PAT_CTRL_REG 0x0288 PLL_VIDEO0 Pattern Control Register 

PLL_VE_PAT_CTRL_REG 0x028C PLL_VE Pattern Control Register 

PLL_DDR0_PAT_CTRL_REG 0x0290 PLL_DDR0 Pattern Control Register 

PLL_VIDEO1_PAT_CTRL_REG 0x0298 PLL_VIDEO1 Pattern Control Register 

PLL_GPU_PAT_CTRL_REG 0x029C PLL_GPU Pattern Control Register 

PLL_MIPI_PAT_CTRL_REG 0x02A0 PLL_MIPI Pattern Control Register 

PLL_HSIC_PAT_CTRL_REG 0x02A4 PLL_HSIC Pattern Control Register 

PLL_DE_PAT_CTRL_REG 0x02A8 PLL_DE Pattern Control Register 

PLL_DDR1_PAT_CTRL_REG0 0x02AC PLL_DDR1 Pattern Control Register0 

PLL_DDR1_PAT_CTRL_REG1 0x02B0 PLL_DDR1 Pattern Control Register1 

   

BUS_SOFT_RST_REG0 0x02C0 Bus Software 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_REG3 0x02D0 Bus Software Reset Register 3 

BUS_SOFT_RST_REG4 0x02D8 Bus Software Reset Register 4 
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CCM_SEC_SWITCH_REG 0x02F0 CCM Security Switch Register 

PS_CTRL_REG 0x0300 PS Control Register 

PS_CNT_REG 0x0304 PS Counter Register 

PLL_LOCK_CTRL_REG 0x0320 PLL Lock Control Register 

 

 

3.3.5. Register Description 

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

Offset: 0x0000 Register Name: PLL_CPUX_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable 

The PLL Output= (24MHz*N*K)/(M*P). 

The PLL output is for the CPUX Clock. 

Note: 10ŮN*KŮ88,The P factor only can be used when PLL output 

frequency is less than 240MHz. 

The PLL output clock must be in the range of 240MHz~2.1GHz. 

The default of CPUX Clock 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 CPUX_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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ΧΧ 

Factor=31, N=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: 0x0008 Register 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 PLL_AUDIO= (24MHz*N)/(M*P). 

The PLL_AUDIO(8X) = (24MHz*N*2)/M 

Note:  3ŮN/MŮ21.  

(24MHz*N)/P must be in the range of 72MHz~504MHz. 

PLL_AUDIO default is 24.571MHz. 

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_EN. 

0: Disable 

1: Enable. 

In this case, the PLL_FACTOR_N only low 4 bits are valid (N: The range is 

from 1 to 16). 

23:20 /  /  /  

19:16 R/W 0x3 PLL_POSTDIV_P. 

Post-div 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, N=2 

ΧΧ 

Factor=127, N=128. 

7:5 /  /  /  

4:0 R/W 0x14 PLL_PREDIV_M. 

PLL Pre-div Factor(M = Factor+1). 

The range is from 1 to 32. 

 

3.3.5.3. PLL_VIDEO0 Control Register (Default Value: 0x03006207)  

Offset: 0x0010 Register Name: PLL_VIDEO0_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable. 

In the integer mode, 

 PLL_VIDEO0(1X) = (24MHz*N)/M. 

 PLL_VIDEO0(2X) =( (24MHz*N)/M)*2. 

In the fractional mode, the PLL Output is select by bit 25.  

Note: 8ŮN/MŮ25 

(24MHz*N)/M must be in the range of 192MHz~600MHz.  

PLL_VIDEO0(1X) default is 297MHz. 

30 R/W 0x0 PLL_MODE. 

0: Manual Mode 

1: Auto Mode (Controlled by DE). 

29 /  /  /  

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_SEL=0(PLL_PREDIV_M factor must be 

set to 0); No meaning when PLL_MODE_SEL =1. 

0: PLL Output=270MHz 

1: PLL Output =297MHz. 

24 R/W 0x1 PLL_MODE_SEL. 

0: Fractional Mode 

1: Integer Mode. 

Note: When in Fractional mode, the Per Divider 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 

ΧΧ 

Factor=127,N=128. 

7:4 /  /  /  

3:0 R/W 0x7 PLL_PREDIV_M. 

PLL Pre-div Factor(M = Factor+1). 

The range is from 1 to 16. 

 

3.3.5.4. PLL_VE Control Register (Default Value: 0x03006207)  

Offset: 0x0018 Register Name: PLL_VE_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable. 

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

In the fractional mode, the PLL Output is select by bit 25. 

Note: 8ŮN/MŮ25 

(24MHz*N)/M must be in the range of 192MHz~600MHz. 

PLL_VE default is 297MHz. 

30:29 /  /  /  

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_SEL=0(PLL_PREDIV_M factor must be 

set to 0); No meaning when PLL_MODE_SEL =1. 

0: PLL Output=270MHz 

1: PLL Output =297MHz. 

24 R/W 0x1 PLL_MODE_SEL. 

0: Fractional Mode 

1: Integer Mode. 

Note: When in Fractional mode, the Per Divider 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 

ΧΧ 

Factor=31,N=32 

Χ 

Factor=127,N=128. 

7:4 /  /  /  

3:0 R/W 0x7 PLL_PREDIV_M. 

PLL Pre Divider (M = Factor+1). 

The range is from 1 to 16. 

 

3.3.5.5. PLL_DDR0 Control Register (Default Value: 0x00001000) 

Offset: 0x0020 Register Name: PLL_DDR0_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable. 

The PLL_DDR0 = (24MHz*N*K)/M. 

Note: 10ŮN*KŮ77(give priority to the choice of Ků2) 

(24MHz*N*K) must be in the range of 240MHz~1.8GHz. 

PLL_DDR0 default 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_EN. 

0: Disable 

1: Enable. 

23:21 /  /  /  

20 R/W 0x0 PLL_DDR0_CFG_UPDATE. 

PLL_DDR0 Configuration Update. 

When PLL_DDR0 has been changed, this bit should be set to 1 to validate 

the PLL, otherwise the change would be invalid. And this bit would be 

cleared automatically after the PLL change is valid. 

0: No effect 

1: Validating the PLL_DDR0. 

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 

ΧΧ 

Factor=31,N=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. 

 

3.3.5.6. PLL_PERIPH0 Control Register (Default Value: 0x00041811)  

Offset: 0x0028 Register Name: PLL_PERIPH0_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE. 

0: Disable 

1: Enable. 

The PLL_PERIPH0(1X) = 24MHz*N*K/2. 

The PLL_PERIPH0(2X) = 24MHz*N*K. 

Note: 21ŮN*KŮ58(give priority to the choice of Ků2) 

The PLL_PERIPH0(2X) should be fixed to 1.2GHz, it is not recommended 

to vary this value arbitrarily. 

24MHz*N*K clock must be in the range of 504MHz~1.4GHz.  

PLL_PERIPH0(2X) default is 1.2GHz. 

30:29 /  /  /  

28 R 0x0 LOCK. 

0: Unlocked 

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

27:26 /  /  /  

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. 

0: Disable 
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1: Enable 

23:19 /  /  /  

18 R/W 0x1 PLL_24M_OUT_EN. 

PLL 24MHz Output Enable. 

0: Disable  

1: Enable 

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

17:16 R/W 0x0 PLL_24M_POST_DIV. 

PLL 24M Output Clock Post Divider (When 25MHz crystal used). 

1/2/3/4. 

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  

ΧΧ 

Factor=31, N=32 

7:6 /  /  /  

5:4 R/W 0x1 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 plltest debug. 

The PLL_PERIPH back door clock output =24MHz*N*K/M. 

The range is from 1 to 4. 

 

3.3.5.7. PLL_PERIPH1 Control Register (Default Value: 0x00041811)  

Offset: 0x002C Register Name: PLL_PERIPH1_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE. 

0: Disable 

1: Enable. 

The PLL_PERIPH0(1X) = 24MHz*N*K/2. 

The PLL_PERIPH0(2X) = 24MHz*N*K. 

Note: 21ŮN*KŮ58(give priority to the choice of Ků2) 

The PLL_PERIPH1(2X) should be fixed to 1.2GHz, it is not recommended 

to vary this value arbitrarily. 

24MHz*N*K clock must be in the range of 504MHz~1.4GHz.  

PLL_PERIPH0(2X) default is 1.2GHz. 

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 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. 

23:21 /  /  /  

20 R/W 0x0 PLL_SDM_EN 

0: Disable 

1: Enable. 

19 /  /  /  

18 R/W 0x1 PLL_24M_OUT_EN. 

PLL 24MHz Output Enable. 

0: Disable  

1: Enable.  

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

17:16 R/W 0x0 PLL_24M_POST_DIV. 

PLL 24M Output Clock Post Divider (When 25MHz crystal used). 

1/2/3/4. 

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  

ΧΧ 

Factor=31,N=32. 

7:6 /  /  /  

5:4 R/W 0x1 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 plltest 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 Value: 0x03006207)  

Offset: 0x0030 Register Name: PLL_VIDEO1_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable. 

In the integer mode, 

 PLL_VIDEO1(1X) = (24MHz*N)/M. 

 PLL_VIDEO1(2X) =( (24MHz*N)/M)*2. 

In the fractional mode, the PLL Output is select by bit 25.  

Note: 8ŮN/MŮ25 

(24MHz*N)/M must be in the range of 192MHz~600MHz.  

PLL_VIDEO1(1X) default is 297MHz. 

30 R/W 0x0 PLL_MODE. 

0: Manual Mode 

1: Auto Mode (Controlled by DE). 

29 /  /  /  

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_SEL=0(PLL_PREDIV_M factor must be 

set to 0); No meaning when PLL_MODE_SEL =1. 

0: PLL Output=270MHz 

1: PLL Output =297MHz. 

24 R/W 0x1 PLL_MODE_SEL. 

0: Fractional Mode 

1: Integer Mode. 

Note: When in Fractional mode, the Per Divider 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 

ΧΧ 

Factor=127,N=128. 
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7:4 /  /  /  

3:0 R/W 0x7 PLL_PREDIV_M. 

PLL Pre-div Factor(M = Factor+1). 

The range is from 1 to 16. 

 

3.3.5.9. PLL_GPU Control Register (Default Value: 0x03006207)  

Offset: 0x0038 Register Name: PLL_GPU_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable. 

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

In the fractional mode, the PLL Output is select by bit 25. 

Note: 8ŮN/MŮ25 

(24MHz*N)/M must be in the range of 192MHz~600MHz. 

PLL_GPU default is 297MHz. 

30:29 /  /  /  

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_SEL=0(PLL_PREDIV_M factor must be 

set to 0); no meaning when PLL_MODE_SEL =1. 

0: PLL Output=270MHz 

1: PLL Output=297MHz. 

24 R/W 0x1 PLL_MODE_SEL. 

0: Fractional Mode. 

1: Integer Mode. 

Note: When in Fractional mode, the Per Divider 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  

ΧΧ 

Factor=127,N=128. 
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7:4 /  /  /  

3:0 R/W 0x7 PLL_PRE_DIV_M. 

PLL Pre Divider (M = Factor+1). 

The range is from 1 to 16. 

 

3.3.5.10. PLL_MIPI Control Register (Default Value: 0x00000515)  

Offset: 0x0040 Register Name: PLL_MIPI_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE. 

0: Disable 

1: Enable. 

The PLL_MIPI= (PLL_VIDEO0(1X)*N*K)/M  when VFB_SEL=0 (MIPI 

mode).  

When VFB_SEL=1, the PLL Output is depend on these bits: sint_frac,sdiv2, 

s6p25_7p5 , pll_feedback_div.6 

Note: Ků2;M/NŮ3; 

(PLL_VIDEO0)/Mů24MHz;  

PLL_MIPI must be in the range of 500MHz~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_SEL=1, PLL mode control, otherwise no meaning. 

0: Integer Mode 

1: Fractional Mode. 

26 R/W 0x0 SDIV2. 

PLL clock output when VFB_SEL=1; no meaning when VFB_SEL =0 

0: PLL Output 

1: PLL Output X2. 

25 R/W 0x0 S6P25_7P5. 

PLL Output is selected by this bit when VFB_SEL=1 and SINT_FRAC=1, 

otherwise no meaning. 

0: PLL Output=PLL Input*6.25 

1: PLL Output= PLL Input *7.5. 

24 /  /  /  

23 R/W 0 LDO1_EN. 

On-chip LDO1 Enable. 

22 R/W 0 LDO2_EN. 

On-chip LDO2 Enable. 

21 R/W 0 PLL_SRC. 
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PLL Source Select. 

0: VIDEO0 PLL 

1: /. 

20 R/W 0x0 PLL_SDM_EN. 

0: Disable 

1: Enable. 

19:18 /  /  /  

17 R/W 0x0 PLL_FEEDBACK_DIV. 

PLL feed-back divider control. PLL clock output when VFB_SEL=1; no 

meaning when VFB_SEL =0 

0:Divided by 5 

1:Divided by 7. 

16 R/W 0x0 VFB_SEL. 

0: MIPI Mode(N, K, M valid) 

1:HDMI Mode(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 

ΧΧ 

Factor=15,N=16; 

7:6 /  /  /  

5:4 R/W 0x1 PLL_FACTOR_K. 

PLL Factor K.(K=Factor + 1 ) 

The range is from 2 to 4. 

3:0 R/W 0x5 PLL_PRE_DIV_M. 

PLL Pre Divider (M = Factor+1). 

The range is from 1 to 16. 

 

3.3.5.11. PLL_HSIC Control Register (Default Value: 0x03001300)  

Offset: 0x0044 Register Name: PLL_HSIC_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable. 

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

In the fractional mode, the PLL Output is select by bit 25. 

Note: 8ŮN/MŮ25 

(24MHz*N)/M must be in the range of 192MHz~600MHz. 

PLL_HSIC default is 480MHz. 

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 0x1 FRAC_CLK_OUT. 

PLL clock output when PLL_MODE_SEL=0(PLL_PREDIV_M factor must be 

set to 0); no meaning when PLL_MODE_SEL =1. 

0: PLL Output=270MHz 

1: PLL Output=297MHz. 

24 R/W 0x1 PLL_MODE_SEL. 

0: Fractional Mode 

1: Integer Mode. 

Note: When in Fractional mode, the Per Divider 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  

ΧΧ 

Factor=0x7F,N=128. 

7:4 /  /  /  

3:0 R/W 0x0 PLL_PRE_DIV_M. 

PLL Per Divider (M = Factor+1). 

The range is from 1 to 16. 

 

3.3.5.12. PLL_DE Control Register (Default Value: 0x03006207)  

Offset: 0x0048 Register Name: PLL_DE_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE.  

0: Disable 

1: Enable 

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

In the fractional mode, the PLL Output is select by bit 25. 

Note: 8ŮN/MŮ25 

(24MHz*N)/M must be in the range of 192MHz~600MHz. 

Its default is 297MHz. 

30:29 /  /  /  



System 

A64 User Manual(Revision 1.0)            Copyright© 2015 Allwinner Technology Co.,Ltd.All Rights Reserved.        Page 97         

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_SEL=0(PLL_PREDIV_M factor must be 

set to 0); no meaning when PLL_MODE_SEL =1. 

0: PLL Output=270MHz 

1: PLL Output =297MHz 

24 R/W 0x1 PLL_MODE_SEL. 

0: Fractional Mode 

1: Integer Mode 

Note: When in Fractional mode, the Pre Divider 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  

ΧΧ 

Factor=0x7F, N=128 

7:4 /  /  /  

3:0 R/W 0x7 PLL_PRE_DIV_M. 

PLL Per Divider (M = Factor+1). 

The range is from 1 to 16. 

 

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

Offset: 0x004C Register Name: PLL_DDR1_CTRL_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 PLL_ENABLE. 

0: Disable 

1: Enable. 

The PLL_DDR1 = 24MHz*N/M. 

Note: 16ŮNŮ75. 

24MHz*N/M must be in the range of 192MHz~1.6GHz. 

Its default is 600 MHz. 

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 validate 

the PLL, otherwise the change is invalid. It will be auto cleared after the 

PLL is 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 from 0 to 127 

7:2 /  /  /  

1:0 R/W 0x0 PLL_FACTOR_M. 

M= Factor +1.  

The range is from 0 to 4 

 

3.3.5.14. CPUX/AXI Configuration Register (Default Value: 0x00010300)  

Offset: 0x0050 Register Name: CPUX_AXI_CFG_REG 

Bit R/W Default/Hex Description 

31:18 /  /  /  

17:16 R/W 0x1 CPUX_CLK_SRC_SEL. 

CPUX Clock Source Select. 

CPUX Clock = Clock Source 

00: LOSC 

01: OSC24M 

1X: PLL_CPUX 

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

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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7:2 /  /  /  

1:0 R/W 0x0 AXI_CLK_DIV_RATIO. 

AXI Clock Divide Ratio. 

AXI Clock source is CPU clock source. 

00: /1 

01: /2 

10: /3 

11: /4 

 

3.3.5.15. AHB1/APB1 Configuration Register (Default Value: 0x00001010)  

Offset: 0x0054 Register Name: AHB1_APB1_CFG_REG 

Bit R/W Default/Hex Description 

31:14 /  /  /  

13:12 R/W 0x1 AHB1_CLK_SRC_SEL. 

00: LOSC 

01: OSC24M 

10: AXI 

11: PLL_PERIPH0(1X)/ AHB1_PRE_DIV. 

11:10 /  /  /  

9:8 R/W 0x0 APB1_CLK_RATIO. 

APB1 Clock Divide Ratio. APB1 clock source is AHB1 clock. 

00: /2 

01: /2 

10: /4 

11: /8. 

7:6 R/W 0x0 AHB1_PRE_DIV 

AHB1 Clock Pre Divide Ratio  

00: /1 

01: /2 

10: /3 

11: /4. 

5:4 R/W 0x1 AHB1_CLK_DIV_RATIO. 

AHB1 Clock Divide 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: 0x0058 Register Name: APB2_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_PERIPH0(2X). 

This clock is used for some special module apbclk(UARTȁTWI). Because 

these modules need special clock rate even if the apb1clk changed. 

23:18 /  /  /  

17:16 R/W 0x0 CLK_RAT_N 

Clock Per Divide Ratio (n) 

00: /1 

01: /2 

10: /4 

11: /8. 

15:5 /  /  /  

4:0 R/W 0x0 CLK_RAT_M. 

Clock Divide Ratio (m) 

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

 

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

Offset: 0x005C Register Name: AHB2_CFG_REG 

Bit R/W Default/Hex Description 

31:2 /  /  /  

1:0 R/W 0x0 AHB2_CLK_CFG. 

00: AHB1 Clock 

01: PLL_PERIPH0(1X)/2 

1X: / 

EMAC ,USB HCI0 default clock source is AHB2 Clock. 

Its default value is 300Mhz. 

 

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

Offset: 0x0060 Register Name: BUS_CLK_GATING_REG0 

Bit R/W Default/Hex Description 

31:30 /  /  /  
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29 R/W 0x0 USBOHCI0_GATING. 

Gating Clock for USB OHCI0 

0: Mask 

1: Pass 

28 R/W 0x0 USB-OTG-OHCI_GATING. 

Gating Clock for USB-OTG-OHCI 

0: Mask 

1: Pass 

27:26 /  /  /  

25 R/W 0x0 USBEHCI0_GATING. 

Gating Clock For USB EHCI0 

0: Mask 

1: Pass 

24 R/W 0x0 USB-OTG-EHCI_GATING. 

Gating Clock For USB-OTG-EHCI 

0: Mask 

1: Pass 

23 R/W 0x0 USB-OTG-Device_GATING. 

Gating Clock For USB OTG Device 

0: Mask 

1: Pass 

22 /  /  /  

21 R/W 0x0 SPI1_GATING. 

Gating Clock For SPI1 

0: Mask 

1: Pass. 

20 R/W 0x0 SPI0_GATING. 

Gating Clock For SPI0 

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 For TS 

0: Mask 

1: Pass 

17 R/W 0x0 EMAC_GATING. 

Gating Clock For EMAC 

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 SMHC2_GATING. 

Gating Clock For SMHC2 

0: Mask 

1: Pass. 

9 R/W 0x0 SMHC1_GATING. 

Gating Clock For SMHC1 

0: Mask 

1: Pass. 

8 R/W 0x0 SMHC0_GATING. 

Gating Clock For SMHC0 

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 For CE 

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 Register1 (Default Value: 0x00000000)   

Offset: 0x0064 Register Name: BUS_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 DEINTERLACE_GATING. 

Gating Clock For DEINTERLACE 

0: Mask 

1: Pass 

4 R/W 0x0 TCON1_GATING. 

Gating Clock For TCON1 

0: Mask 

1: Pass. 

3 R/W 0x0 TCON0_GATING. 

Gating Clock For TCON0 

0: Mask 

1: Pass. 

2:1 /  /  /  

0 R/W 0x0 VE_GATING. 

Gating Clock For VE 

0: Mask 

1: Pass. 

 

3.3.5.20. Bus Clock Gating Register2 (Default Value: 0x00000000)  

Offset: 0x0068 Register Name: BUS_CLK_GATING_REG2 

Bit R/W Default/Hex Description 
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31:15 /  /  /  

14 R/W 0x0 I2S/PCM-2_GATING. 

Gating Clock For I2S/PCM-2 

0: Mask 

1: Pass. 

13 R/W 0x0 I2S/PCM-1_GATING. 

Gating Clock For I2S/PCM-1 

0: Mask 

1: Pass. 

12 R/W 0x0 I2S/PCM-0_GATING. 

Gating Clock For I2S/PCM-0 

0: Mask 

1: Pass. 

11:9 /  /  /  

8 R/W 0x0 THS_GATING. 

Gating Clock For THS  

0: Mask 

1: Pass 

6:7 /  /  /  

5 R/W 0x0 PIO_GATING. 

Gating Clock For PIO  

0: Mask 

1: Pass. 

4:2 /  /  /  

1 R/W 0x0 SPDIF_GATING. 

Gating Clock For SPDIF  

0: Mask 

1: Pass 

0 R/W 0x0 AC_DIG_GATING. 

Gating Clock For AC Digital 

0: Mask 

1: Pass 

 

3.3.5.21. Bus Clock Gating Register3 (Default Value: 0x00000000)  

Offset: 0x006C Register 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 For UART3 

0: Mask 

1: Pass. 

18 R/W 0x0 UART2_GATING. 

Gating Clock For UART2 

0: Mask 

1: Pass. 

17 R/W 0x0 UART1_GATING. 

Gating Clock For UART1 

0: Mask 

1: Pass. 

16 R/W 0x0 UART0_GATING. 

Gating Clock For UART0 

0: Mask 

1: Pass. 

15:6 /  /  /  

5 R/W 0x0 SCR_GATING. 

Gating Clock For SCR 

0: Mask 

1: Pass 

4:3 /  /  /  

2 R/W 0x0 TWI2_GATING. 

Gating Clock For TWI2 

0: Mask 

1: Pass. 

1 R/W 0x0 TWI1_GATING. 

Gating Clock For TWI1 

0: Mask 

1: Pass. 

0 R/W 0x0 TWI0_GATING. 

Gating Clock For TWI0 

0: Mask 

1: Pass. 

 

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

Offset: 0x0070 Register Name: BUS_CLK_GATING_REG4 

Bit R/W Default/Hex Description 

31:8 /  /  /  

7 R/W 0x0 DBGSYS_GATING. 

Gating Clock For DBGSYS 

0: Mask 
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1: Pass 

6:0 /  /  /  

 

3.3.5.23. THS Clock Register (Default Value: 0x00000000)  

Offset: 0x0074 Register Name: THS_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/CLK_DIV_RATIO. 

30:26 /  /  /  

25:24 R/W 0x0 THS_CLK_SRC_SEL. 

Clock Source Select 

00: OSC24M 

01: / 

10: / 

11: / 

23:2 /  /  /  

1:0 R/W 0x0 THS_CLK_DIV_RATIO. 

THS clock divide ratio. 

00: /1 

01: /2 

10: /4 

11: /6 

 

3.3.5.24. NAND Clock Register (Default Value: 0x00000000)  

Offset: 0x0080 Register Name: NAND_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 200MHz) 

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_PERIPH0 
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10: PLL_PERIPH1 

11: / 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider M is from 1 to 16. 

 

3.3.5.25. SMHC0 Clock Register (Default Value: 0x00000000)  

Offset: 0x0088 Register Name: SMHC0_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 384MHz) 

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_PERIPH0(2X) 

10: PLL_PERIPH1(2X) 

11: /. 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider is from 1 to 16. 
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3.3.5.26. SMHC1 Clock Register (Default Value: 0x00000000)  

Offset: 0x008C Register Name: SMHC1_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 384MHz) 

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_PERIPH0(2X) 

10: PLL_PERIPH1(2X) 

11: /. 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider is from 1 to 16. 

 

3.3.5.27. SMHC2 Clock Register (Default Value: 0x00000000)  

Offset: 0x0090 Register Name: SMHC2_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 384MHz) 

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_PERIPH0(2X) 
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10: PLL_PERIPH1(2X) 

11: /. 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider is from 1 to 16. 

 

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

Offset: 0x0098 Register Name: TS_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating of 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_PERIPH0(1X) 

Others: / 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock pre-divide ratio (n) 

The select clock source is pre-divided by 2^n. The divider is 1/2/4/8. 

15:4 /  /  /  

3:0 R/W 0x0 CLK_DIV_RATIO_M. 

Clock divide ratio (m) 

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

 

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

Offset: 0x009C Register Name: CE_CLK_REG 
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Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 400MHz) 

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_PERIPH0̂2X̃  

10: PLL_PERIPH1̂2X̃  

11: /. 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider is from 1 to 16. 

 

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

Offset: 0x00A0 Register Name: SPI0_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 200MHz) 

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_PERIPH0(1X) 

10: PLL_PERIPH1(1X) 

11: / 

23:18 /  /  /  
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17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider M is from 1 to 16. 

 

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

Offset: 0x00A4 Register Name: SPI1_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 200MHz) 

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_PERIPH0(1X) 

10: PLL_PERIPH1(1X) 

11: / 

23:18 /  /  /  

17:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock Pre 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 pre-divided clock is divided by (m+1). The divider M is from 1 to 16. 
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3.3.5.32. I2S/PCM 0 Clock Register (Default Value: 0x00000000)  

Offset: 0x00B0 Register Name: I2S/PCM 0_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(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. I2S/PCM 1 Clock Register (Default Value: 0x00000000)  

Offset: 0x00B4 Register Name: I2S/PCM 1_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(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 /  /  /  

 

3.3.5.34. I2S/PCM 2 Clock Register (Default Value: 0x00000000)  

Offset: 0x00B8 Register Name: I2S/PCM 2_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 200MHz) 

0: Clock is OFF 

1: Clock is ON. 

30:18 /  /  /  
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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 /  /  /  

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

Offset: 0x00C0 Register Name: OWA_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 200MHz) 

0: Clock is OFF 

1: Clock is ON. 

SCLK= PLL_AUDIO/Divider M. 

30:4 /  /  /  

3:0 R/W 0x0 CLK_DIV_RATIO_M. 

Clock Divide Ratio (m) 

The pre-divided clock is divided by (m+1). The divider M is from 1 to 16. 

 

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

Offset: 0x00CC Register Name: USBPHY_CFG_REG 

Bit R/W Default/Hex Description 

31:24 /  /  /  

23:22 R/W 0x0 OHCI1_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 OHCI0_12M_SRC_SEL. 

OHCI0 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 OHCI(48M and 12M)  

00: Clock is OFF 
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01: OTG-OHCI Clock is ON 

10: Clock is OFF 

11:OTG-OHCI and OHCI0 Clock is ON 

15:12 /  /  /  

11 R/W 0 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 0 SCLK_GATING_HSIC 

Gating Special Clock For HSIC 

0: Clock is OFF 

1: Clock is ON. 

The special clock is from PLL_HSIC. 

9 R/W 0x0 SCLK_GATING_USBPHY1. 

Gating Special Clock For USB PHY1 

0: Clock is OFF 

1: Clock is ON 

8 R/W 0x0 SCLK_GATING_USBPHY0. 

Gating Special Clock For USB PHY0 

0: Clock is OFF 

1: Clock is ON 

7:3 /  /  /  

2 R/W 0x0 USBHSIC_RST. 

USB HSIC Reset Control 

0: Assert 

1: De-assert. 

1 R/W 0x0 USBPHY1_RST. 

USB PHY1 Reset Control 

0: Assert 

1: De-assert 

0 R/W 0x0 USBPHY0_RST. 

USB PHY0 Reset Control 

0: Assert 

1: De-assert 

 

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

Offset: 0x00F4 Register Name: DRAM_CFG_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 DRAM_CTR_RST. 

DRAM Controller Reset For AHB Clock Domain. 

0: Assert 
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1: De-assert. 

30:22 /  /  /  

21:20 R/W 0x0 DDR_SRC_SELECT. 

00: PLL_DDR0 

01: PLL_DDR1 

1X: /. 

19:17 /  /  /  

16 R/W 0x0 SDRCLK_UPD. 

SDRCLK Configuration Update.  

0:Invalid 

1:Valid. 

Note: Set this bit will validate Configuration . It will be auto cleared after 

the Configuration is valid. 

The DRAMCLK Source is from PLL_DDR. 

15:2 /  /  /  

1:0 R/W 0x0 DRAM_DIV_M. 

DRAMCLK Divider of Configuration. 

The clock is divided by (m+1). The divider M should be from 1 to 4. 

 

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

Offset: 0x00F8 Register Name: PLL_DDR_CFG_REG 

Bit R/W Default/Hex Description 

31:16 R/W 0xCCCA PLL_SSC 

The amplitude of SSC must be the integer times of (2^Step). 

Spread Frequency Amplitude =(SSC Amplitude +2^Step)*24/(2^17),unit is 

Mhz 

15:13 /  /  /  

12 R/W 0x0 PLL_DDR1_MODE. 

0: Normal Mode 

1: Continuously Frequency Scale. 

11:7 /  /  /  

6:4 R/W  0x0 PLL_DDR1_PHASE_COMPENSATE. 

The value of bit[6:4] is based on 24M clock, then the default PLL_DDR 

phase compensate is (3/24000000) s. 

3:0 R/W 0x0 PLL_DDR1_STEP. 

0000: 0.00439MHz/us (576/2^17) 

0001: 0.00879MHz/us (576/2^16) 

0010: 0.01758MHz/us (576/2^15) 

0011: 0.03516MHz/us (576/2^14) 

0100: 0.07031MHz/us (576/2^13) 

0101: 0.14062MHz/us (576/2^12) 
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0110: 0.28125MHz/us (576/2^11) 

0111: 0.56250MHz/us (576/2^10) 

1000: 1.12500MHz/us (576/2^9) 

1001: 2.25000MHz/us (576/2^8) 

1010: 4.50000Mhz/us (576/2 7̂) 

1011: 9.00000Mhz/us (576/2 6̂) 

Others: 0.00439MHz/us (576/2^17). 

 

3.3.5.39. MBUS Reset Register (Default Value: 0x80000000)  

Offset: 0x00FC Register Name: MBUS_RST_REG 

Bit R/W Default/Hex Description 

31 R/W  0x1 MBUS_RESET. 

0: Assert 

1: De-assert. 

30:0 /  /  /  

 

3.3.5.40. DRAM Clock Gating Register (Default Value: 0x00000000)  

Offset: 0x0100 Register Name: DRAM_CLK_GATING_REG 

Bit R/W Default/Hex Description 

31:4 /  /  /  

3 R/W 0x0 TS_DCLK_GATING. 

Gating DRAM Clock For TS 

0: Mask 

1: Pass 

2 R/W 0x0 DEINTERLACE_DCLK_GATING. 

Gating DRAM SCLK(1X) For 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 Name: DE_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_PERIPH0(2X) 

001: PLL_DE 

Others: /  

23:4 /  /  /  

3:0 R/W 0x0 CLK_DIV_RATIO_M. 

Clock Divide Ratio (m) 

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

 

3.3.5.42. TCON0 Clock Register (Default Value: 0x00000000)  

Offset: 0x0118 Register Name: TCON0_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. 

30:27 /  /  /  

26:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

000: PLL_MIPI 

001: / 

010: PLL_VIDEO0(2X) 

011~111: /. 

23:0 /  /  /  

 

3.3.5.43. TCON1 Clock Register (Default Value: 0x00000000)  

Offset: 0x011C Register Name: TCON1_CLK_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_VIDEO0(1X) 

01: / 

10: PLL_VIDEO1(1X) 

11: /. 

23:4 /  /  /  

3:0 R/W 0x0 CLK_DIV_RATIO_M. 

Clock divide ratio (m) 

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

 

3.3.5.44. DEINTERLACE Clock Register (Default Value: 0x00000000)  

Offset: 0x0124 Register Name: DEINTERLACE_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 

30:27 /  /  /  

26:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

000: PLL_PERIPH0(1X) 

001: PLL_PERIPH1(1X) 

Others: / 

23:4 /  /  /  

3:0 R/W 0x0 CLK_DIV_RATIO_M. 

Clock Divide Ratio (m) 

The pre-divided 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 Name: CSI_MISC_CLK_REG 

Bit R/W Default/Hex Description 
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31 R/W 0x0 CSI_MISC_SCLK_GATING. 

Gating Special Clock 

0: Clock is OFF 

1: Clock is ON 

SCLK = OSC24M. 

30:0 /  /  /  

 

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

Offset: 0x0134 Register Name: CSI_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 CSI_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: PLL_PERIPH0(1X) 

001: PLL_PERIPH1(1X) 

Others: / 

23:20 /  /  /  

19:16 R/W 0x0 CSI_SCLK_DIV_M. 

CSI Clock Divide Ratio (m) 

The pre-divided clock is divided by (m+1). The divider M is from 1 to 16. 

15 R/W 0x0 CSI_MCLK_GATING. 

Gating Master Clock 

0: Clock is OFF 

1: Clock is ON 

This clock =Master Clock Source/ CSI_MCLK_DIV_M. 

14:11 /  /  /  

10:8 R/W 0x0 MCLK_SRC_SEL. 

Master Clock Source Select 

000: OSC24M 

001: PLL_VIDEO1(1X) 

010: PLL_PERIPH1 

Others: / 

7:5 /  /  /  

4:0 R/W 0x0 CSI_MCLK_DIV_M. 

CSI Master Clock Divide Ratio (m) 

The pre-divided clock is divided by (m+1). The divider is from 1 to 32. 
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3.3.5.47. VE Clock Register (Default Value: 0x00000000)  

Offset: 0x013C Register Name: VE_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. 

Clock Pre Divide Ratio (N) 

The select clock source is pre-divided by n+1. The divider N is from 1 to 8. 

15:0 /  /  /  

 

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

Offset: 0x0140 Register Name: AC_DIG_CLK_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 Clock Output. 

30 R/W 0x0 SCLK_4X_GATING. 

Gating Special Clock 

0: Clock is OFF 

1: Clock is ON. 

SCLK=4X Clock Output. 

29:0 /  /  /  

 

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

Offset: 0x0144 Register Name: AVS_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 Name: HDMI_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_VIDEO0(1X) 

01:PLL_VIDEO1(1X) 

Others: /  

23:4 /  /  /  

3:0 R/W 0x0 CLK_DIV_RATIO_M. 

Clock Divide Ratio (m) 

The pre-divided clock is divided by (m+1). The divider M is from 1 to 16. 

 

3.3.5.51. HDMI Slow Clock Register (Default Value: 0x00000000)  

Offset: 0x0154 Register Name: HDMI_SLOW_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 HDMI_DDC_CLK_GATING. 

0: Clock is OFF 

1: Clock is ON. 

SCLK = OSC24M. 

30:0 /  /  /  

 

3.3.5.52. MBUS Clock Register (Default Value: 0x00000000)  

Offset: 0x015C Register Name: MBUS_CLK_REG 

Bit R/W Default/Hex Description 

31 R/W 0x0 

MBUS_SCLK_GATING. 

Gating Clock for MBUS 

0: Clock is OFF 

1: Clock is ON. 

MBUS_CLOCK = Clock Source/Divider M 
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30:26 /  /  /  

25:24 R/W 0x0 

MBUS_SCLK_SRC 

Clock Source Select 

00: OSC24M 

01: PLL_PERIPH0(2X) 

10: PLL_DDR0 

11: PLL_DDR1. 

23:3 /  /  /  

2:0 R/W 0x0 

MBUS_SCLK_RATIO_M 

Clock Divide Ratio (m) 

The pre-divided clock is divided by (m+1). The divider M is from 1 to 8. 

Note: If the clock has been changed ,it must wait for at least 16 cycles.  

 

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

Offset: 0x0168 Register Name: MIPI_DSI_CLK_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_VIDEO0(1X) 

01: / 

10: PLL_PERIPH0(1X) 

11: /. 

7:4 /  /  /. 

3:0 R/W 0x0 DPHY_CLK_DIV_M. 

DSI DPHY Clock divide ratio (m) 

The pre-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 Name: GPU_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. 

Clock Pre Divide Ratio (N) 

The select clock source is pre-divided by( n+1). The divider N is from 1 to 

8. 

 

3.3.5.55. PLL Stable Time Register0 (Default Value: 0x000000FF)  

Offset: 0x0200 Register Name: PLL_STABLE_TIME_REG0 

Bit R/W Default/Hex Description 

31:16 /  /  /  

15:0 R/W 0x00FF PLL_LOCK_TIME 

PLL Lock Time (Unit: us). 

Note: When any PLL (except PLL_CPU) is enabled or changed, the 

corresponding PLL lock bit will be set after the PLL STABLE Time. 

 

3.3.5.56. PLL Stable Time Register1 (Default Value: 0x000000FF)  

Offset: 0x0204 Register Name: PLL_STABLE_TIME_REG1 

Bit R/W Default/Hex Description 

31:16 /  /  /  

15:0 R/W 0x00FF PLL_CPU_LOCK_TIME 

PLL_CPU Lock Time (Unit: us). 

Note: When PLL_CPU is enabled or changed, the PLL_CPU lock bit will be 

set after the PLL_CPU STABLE Time. 

 

3.3.5.57. PLL_PERIPH1 Bias Register (Default Value: 0x10100010)  

Offset: 0x021C Register Name: PLL_PERIPH1_BIAS_REG 

Bit R/W Default/Hex Description 

31:29 /  /  /  

28:24 R/W 0x10 PLL_VCO_BIAS_CTRL. 

PLL VCO Bias Control[4:0]. 

23:21 /  /  /  

20:16 R/W 0x10 PLL_CUR_BIAS_CTRL. 

PLL Current Bias Control[4:0]. 

15:5 /  /  /  

4 R/W 0x1 PLL_BANDW_CTRL. 
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PLL Band Width Control. 

0: Narrow 

1: Wide. 

3:2 /  /  /  

1:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL. 

PLL Damping Factor Control[1:0]. 

 

3.3.5.58. PLL_CPUX Bias Register (Default Value: 0x08100200)  

Offset: 0x0220 Register Name: PLL_CPUX_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. 

Exchange Mode. 

Note: CPU PLL source will select PLL_PERIPH0 instead of PLL_CPU 

27:24 R/W 0x8 PLL_VCO_BIAS_CTRL. 

PLL VCO Bias Control[3:0]. 

23:21 /  /  /  

20:16 R/W 0x10 PLL_CUR_BIAS_CTRL. 

PLL Current Bias Control[4:0]. 

15:11 /  /  /  

10:8 R/W 0x2 PLL_LOCK_CTRL. 

PLL Lock Time Control[2:0]. 

7:4 /  /  /  

3:0 R/W 0x0 PLL_DAMP_FACT_CTRL. 

PLL Damping Factor Control[3:0]. 

 

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

Offset: 0x0224 Register Name: PLL_AUDIO_BIAS_REG 

Bit R/W Default/Hex Description 

31:29 /  /  /  

28:24 R/W 0x10 PLL_VCO_BIAS. 

PLL VCO Bias Current[4:0]. 

23:21 /  /  /  

20:16 R/W 0x10 PLL_CUR_BIAS_CTRL. 

PLL Current Bias Control[4:0]. 

15:0 /  /  /  
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3.3.5.60. PLL_VIDEO0 Bias Register (Default Value: 0x10100000)  

Offset: 0x0228 Register Name: PLL_VIDEO0_BIAS_REG 

Bit R/W Default/Hex Description 

31:29 /  /  /  

28:24 R/W 0x10 PLL_VCO_BIAS_CTRL. 

PLL VCO Bias Control[4:0]. 

23:21 /  /  /  

20:16 R/W 0x10 PLL_CUR_BIAS_CTRL. 

PLL Current Bias Control[4:0]. 

15:3 /  /  /  

2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL. 

PLL Damping Factor Control[2:0]. 

 

3.3.5.61. PLL_VE Bias Register (Default Value: 0x10100000)  

Offset: 0x022C Register Name: PLL_VE_BIAS_REG 

Bit R/W Default/Hex Description 

31:29 /  /  /  

28:24 R/W 0x10 PLL_VCO_BIAS_CTRL. 

PLL VCO Bias Control[4:0]. 

23:21 /  /  /  

20:16 R/W 0x10 PLL_CUR_BIAS_CTRL. 

PLL Current Bias Control[4:0]. 

15:3 /  /  /  

2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL. 

PLL Damping Factor Control[2:0]. 

 

3.3.5.62. PLL_DDR0 Bias Register (Default Value: 0x81104000)  

Offset: 0x0230 Register Name: PLL_DDR0_BIAS_REG 

Bit R/W Default/Hex Description 

31:28 R/W 0x8 PLL_VCO_BIAS. 

PLL VCO Bias Control[3:0]. 

27:26 /  /  / . 

25 R/W 0x0 PLL_VCO_GAIN_CTRL_EN. 

PLL VCO Gain Control Enable. 

0: Disable 

1: Enable. 

24 R/W 0x1 PLL_BANDW_CTRL. 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































