
RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                1 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

Rockchip  

RK3 288  
Technical Reference Manual  

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

Revision 1.0  

Jun. 201 5 
 

 

  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                2 

Revision History  

Date  Revision  Description  

2015 -6-26  1.0  Update-Part1 System and System control 

2014 -10 -22  0.7  Modify some chapters  

2014 -09 -23  0.6  Modify some chapters  

2014 -09 -04  0.5  Modify some chapters  

2014 -08 -27  0.4  Modify some chapters  

2014 -03 -18  0.2  Add some chapters  

2014 -02 -25  0.1  Initial Release  

 
 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                3 

Warranty Disclaimer  

Rockchip Electronics Co.,  Ltd make s no warranty, representation or guarantee (expressed, implied, statutory, or otherwise) by or 

with respect to anything in this document, and shall not be liable for any implied warranties of non - infringement, merchantab ility 

or fitness for a particular pur pose or for any indirect, special or consequential damages.  

 
Information furnished is believed to be accurate and reliable. However, Rockchip Electronics Co.,Ltd assumes no responsibilit y for 

the consequenc es of use of such information or for any infringe ment of patents or other rights of third parties that may result from 

its use.  

 

Rockchip Electronics Co.,  Ltdôs products are not designed, intended, or authorized for us ing  as components in systems intended 

for surgical implant into the body, or other app lications intended to support or sustain life, or for any other application in which the 

failure of the Rockchip Electronics Co.,  Ltdôs product could create a situation where personal injury or death may occur, should 

buyer purchase or use Rockchip Electro nics Co.,  Ltdôs products for any such unintended or unauthorized ap plicat ion, buyer s shall 

indemnify and hold Rockchip Electronics Co.,  Ltd and its officers, employees, subsidiaries, affiliates, and distributors harmless 

against all claims, costs, damages,  expenses, and reasonable attorney fees arising out of, either directly or indirectly, any claim 

of personal injury or death that may be associated with such unintended or unauthorized use, even if such claim alleges that 

Rockchip Electronics Co.,  Ltd was negligent regarding the design or manufacture of the part.  
 

Copyright and Patent Right  
Information in this document is provided solely to enable system and software implementers to use Rockchip Electronics Co.,Lt d ôs 

products. The re are no express ed or im plied copyright licenses granted hereunder to design or fabricate any integrated circuits or 

integrated circuits based on the information in this document.  

 

Rockchip Electronics Co.,  Ltd does not convey any license under its patent rights nor the rights 
o f others.  
All copyright and patent rights referenced in this document belong to their respective owners and 

shall be subject to corresponding  copyright and patent licensing requirements.  
 

Trademarks  
Rockchip and Rockchip TM logo and the name of Rockchip E lectronics Co.,  Ltdôs products are trademarks of Rockchip Electronics Co.,  
Ltd. and are exclusively owned by Rockchip Electronics Co.,  Ltd. References to other companies and their products use trademarks 

owned by the respective companies and are for refere nce purpose only.  

 

Confidentiality  
The information contained herein (including any attachments) is confidential. The recipient hereby acknowledges the 

confidentiality of this document, and except for the specific purpose, this document shall not be disclo sed to any third party.  

  

Reverse engineering or disassembly is prohibited.  
 

ROCKCHIP ELECTRONICS CO.,LTD. RESERVES THE RIGHT TO MAKE CHANGES IN ITS PRODUCTS OR PRODUCT 

SPECIFICATIONS WITH THE INTENT TO IMPROVE FUNCTION OR DESIGN AT ANY TIME AND WITHOUT N OTICE AND 

IS NOT REQUIRED TO UNDATE THIS DOCUMENTATION TO REFLECT SUCH CHANGES.  

 

Copyright © 2015 Rockchip Electronics Co., Ltd.  
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by 

any means, electric or mechanical, by photocopying, recording, or otherwise, without the prior written consent of Rockchip 
Electronics Co.,  Ltd.  
 

 

 
 

 

 
 

 

 

 
 

 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                4 

Table of Content  

Table of Content  ................................ ................................ ................................ .......  4 
Figure Index  ................................ ................................ ................................ ............  7 
Table Index  ................................ ................................ ................................ .............  9 
Chapter 1 Introduction  ................................ ................................ .............................  10  

1.1 Overview  ................................ ................................ ................................ .  10  

1.2 Features  ................................ ................................ ................................ ..  10  

1.3 Block Diagram  ................................ ................................ ..........................  24  

Chapter 2 System Overview  ................................ ................................ ......................  26  

2.1 Address Mapping  ................................ ................................ ......................  26  

2.2 System Boot  ................................ ................................ ............................  26  

2.3 System Interrupt connection  ................................ ................................ ......  28  

2.4 System DMA hardware  request connection  ................................ ...................  31  

Chapter 3 Clock & Reset Unit (CRU)  ................................ ................................ ...........  33  

3.1 Overview  ................................ ................................ ................................ .  33  

3.2 Block Diagram  ................................ ................................ ..........................  33  

3.3 System Reset Solution  ................................ ................................ ...............  33  

3.4 Function Description  ................................ ................................ ..................  34  

3.5 PLL Introduction  ................................ ................................ .......................  34  

3.6 Register Description  ................................ ................................ ..................  35  

3.7 Timing Diagram  ................................ ................................ .......................  116  

3.8 Application Notes  ................................ ................................ .....................  117  

Chapter 4 General Register Files (GRF)  ................................ ................................ .....  121  

4.1 Overview  ................................ ................................ ................................  121  

4.2 Function Description  ................................ ................................ .................  121  

4.3 GRF Register Description  ................................ ................................ ..........  121  

Chapter 5 Core Syste m ................................ ................................ ..........................  262  

5.1 Overview  ................................ ................................ ................................  262  

5.2 Block Diagram  ................................ ................................ .........................  262  

Chapter 6 Interconnect  ................................ ................................ ..........................  263  

6.1 Overview  ................................ ................................ ................................  263  

6.2 Block Diagram  ................................ ................................ .........................  263  

6.3 Function Descriptio n(main interconnect)  ................................ .....................  263  

6.4 Register Description(main interconnect)  ................................ ......................  269  

6.5 Function Description(peri interconnect)  ................................ .......................  275  

6.6 Register Description(peri interconnect)  ................................ .......................  275  

6.7 Application Notes  ................................ ................................ .....................  277  

Chapter 7 Dynamic Memory Interface (DMC)  ................................ .............................  279  

7.1 Overview  ................................ ................................ ................................  279  

7.2 Block Diagram  ................................ ................................ .........................  280  

7.3 Function description  ................................ ................................ .................  280  

7.4 DDR PHY  ................................ ................................ ................................  281  

7.5 Register description  ................................ ................................ .................  294  

7.6 Interface description  ................................ ................................ ................  468  

7.7 Application Notes  ................................ ................................ .....................  469  

Chapter 8 Embedded SRAM  ................................ ................................ ....................  485  

8.1 Overview  ................................ ................................ ................................  485  

8.2 Block Diagram  ................................ ................................ .........................  485  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                5 

8.3 Function Description  ................................ ................................ .................  485  

Chapter 9 NandC(Nand Flash Controller)  ................................ ................................ ...  487  

9.1 Overview  ................................ ................................ ................................  487  

9.2 Block Diagram  ................................ ................................ .........................  488  

9.3 Function Description  ................................ ................................ .................  488  

9.4 Register Description  ................................ ................................ .................  489  

9.5 Interface Des cription  ................................ ................................ ................  611  

9.6 Application Notes  ................................ ................................ .....................  613  

Chapter 10 Power Management Unit (PMU)  ................................ ...............................  623  

10.1 Overview  ................................ ................................ ..............................  623  

10.2 Block Diagram  ................................ ................................ .......................  624  

10.3 Power Switch Timing Requirement  ................................ ............................  625  

10.4 Function Description  ................................ ................................ ...............  626  

10.5 Register Description  ................................ ................................ ...............  628  

10.6 Timing Diagram  ................................ ................................ .....................  664  

10.7 Application Notes  ................................ ................................ ...................  664  

Chapter 11 Memory -Management -Unit (MMU)  ................................ ...........................  667  

11.1 Overvie w ................................ ................................ ..............................  667  

11.2 Block Diagram  ................................ ................................ .......................  667  

11.3 Register Description  ................................ ................................ ...............  669  

11.4 MMU  Base address  ................................ ................................ .................  672  

Chapter 12 Timer  ................................ ................................ ................................ ..  674  

12.1 Overview  ................................ ................................ ..............................  674  

12.2 Block  Diagram  ................................ ................................ .......................  674  

12.3 Function description  ................................ ................................ ...............  674  

12.4 Register Description  ................................ ................................ ...............  675  

12.5 Application Notes  ................................ ................................ ...................  677  

Chapter 13 Generic Interrupt Controller (GIC)  ................................ ...........................  679  

13.1 Overview  ................................ ................................ ..............................  679  

13.2 Block Diagram  ................................ ................................ .......................  679  

13.3 Function Description  ................................ ................................ ...............  679  

Chapter 14 DMA Controller for Bus System (D MAC_BUS)  ................................ ............  680  

14.1 Overview  ................................ ................................ ..............................  680  

14.2 Block Diagram  ................................ ................................ .......................  680  

14.3 Function  Description  ................................ ................................ ...............  681  

14.4 Register Description  ................................ ................................ ...............  682  

14.5 Timing Diagram  ................................ ................................ .....................  695  

14.6 Interface Description  ................................ ................................ ..............  696  

14.7 Application Notes  ................................ ................................ ...................  696  

Chapter 15 DMA Controller for Peripheral System (DMAC_PERI)  ................................ ...  703  

15.1 Overview  ................................ ................................ ..............................  703  

15.2 Block Diagram  ................................ ................................ .......................  703  

15.3 Function Description  ................................ ................................ ...............  704  

15.4 Register Description  ................................ ................................ ...............  704  

15.5 Timing Diagram  ................................ ................................ .....................  717  

15.6 Interfac e Description  ................................ ................................ ..............  717  

15.7 Application Notes  ................................ ................................ ...................  718  

Chapter 16 System Security ................................ ................................ ....................  719  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                6 

16.1 Overview  ................................ ................................ ..............................  719  

16.2 Block Diagram  ................................ ................................ .......................  719  

16.3 Function Description  ................................ ................................ ...............  719  

16.4 Register Description  ................................ ................................ ...............  722  

16.5 Application Notes  ................................ ................................ ...................  724  

Chapter 17 Process -Voltage -Temperature Monitor (PVTM) ................................ ............  726  

17.1 Overview  ................................ ................................ ..............................  726  

17.2 Block Diagram  ................................ ................................ .......................  726  

Chapter 18 Temperature -Senso r ADC(TS -ADC)  ................................ ..........................  727  

18.1 Overview  ................................ ................................ ..............................  727  

18.2 Block Diagram  ................................ ................................ .......................  727  

18.3 Fun ction Description  ................................ ................................ ...............  727  

18.4 Register Description  ................................ ................................ ...............  728  

18.5 Application Notes  ................................ ................................ ...................  736  

Chapter 19 eFuse  ................................ ................................ ................................ ..  740  

19.1 Overview  ................................ ................................ ..............................  740  

19.2 Block Diagram  ................................ ................................ .......................  740  

19.3 Function description  ................................ ................................ ...............  740  

19.4 Register Description  ................................ ................................ ...............  741  

19.5 Timing Diagram  ................................ ................................ .....................  741  

19.6 Application Notes  ................................ ................................ ...................  743  

Chapter 20 WatchDog  ................................ ................................ ............................  744  

20.1 Overview  ................................ ................................ ..............................  744  

20.2 Block Diagram  ................................ ................................ .......................  744  

20.3 Function description  ................................ ................................ ...............  744  

20.4 Register Description  ................................ ................................ ...............  745  

20.5 Application Notes  ................................ ................................ ...................  748  

 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                7 

Figure Index  

Fig. 1 -1 RK3288 Block Diagram  ................................ ................................ ..............  25  

Fig. 2 -1 RK3288 Address Mapping  ................................ ................................ ..........  26  
Fig. 2 -2 RK3288 boot procedure flow  ................................ ................................ ......  28  

Fig. 3 -1 CRU Architecture  ................................ ................................ ......................  33  

Fig. 3 -2 Reset Architecture Diagram  ................................ ................................ ........  33  

Fig. 3 -3 PLL Block Diagram  ................................ ................................ ....................  35  
Fig. 3 -4 Chip P ower On Reset Timing Diagram  ................................ ........................  117  

Fig. 3 -5 PLL setting change timing  ................................ ................................ ........  118  

Fig. 5 -1 Block Diagram  ................................ ................................ ........................  262  
Fig. 6 -1 Block Diagram  ................................ ................................ ........................  263  

Fig. 6 -2 DDR interleaved example  ................................ ................................ .........  269  

Fig. 6 -3 Idle request  ................................ ................................ ...........................  278  
Fig. 6 -4 DDR timing example  ................................ ................................ ...............  278  

Fig. 7 -1 Protocol controller architecture  ................................ ................................ .  280  

Fig. 7 -2 PHY controller architecture  ................................ ................................ .......  280  
Fig. 7 -3 Protocol controller architecture  ................................ ................................ .  281  

Fig. 7 -4 DDR PHY architecture  ................................ ................................ ..............  282  

Fig. 7 -5 DDR PHY master DLL architecture diagram  ................................ .................  284  
Fig. 7 -6 DDR PHY master -slave DLL architecture diagram  ................................ .........  287  

Fig. 7 -7 Strobe Gating Requirements During Read Operations  ................................ ...  292  

Fig. 7 -8 DQS gating ï passive windowing mode  ................................ ......................  292  
Fig. 7 -9 DQS gating ï active windowing mode  ................................ ........................  293  

Fig. 7 -10 Protocol controller architecture  ................................ ...............................  471  

Fig. 7 -11 DLL reset requirements  ................................ ................................ ..........  474  

Fig. 7 -12 DLL reset requirements  ................................ ................................ ..........  475  
Fig. 7 -13 Impedance Calibration Circuit  ................................ ................................ .  477  

Fig. 7 -14 I/O cell arrangement with retention  ................................ .........................  479  

Fig. 7 -15 Sequence of Events to Enter and Exit Retention  ................................ ........  479  
Fig. 8 -1 Embedded SRAM block diagram  ................................ ................................  485  

Fig. 9 -1 NandC Block Diagram  ................................ ................................ ..............  488  

Fig. 9 -2 NandC Address Assignment  ................................ ................................ ......  618  
Fig. 9 -3 NandC DataFormat  ................................ ................................ .................  618  

Fig. 9 -4 NandC LLP Data Format  ................................ ................................ ...........  621  

Fig. 10 -1 Power Domain Partition  ................................ ................................ ..........  624  
Fig. 10 -2 PMU Bock Diagram  ................................ ................................ ................  625  

Fig. 10 -3 Each Domain Power Switch Timing  ................................ ..........................  664  

Fig. 10 -4 External Wakeup Source PAD Timing  ................................ .......................  664  
Fig. 11 -1 Power Domain Partition  ................................ ................................ ..........  667  

Fig. 11 -2 Power Domain Partition  ................................ ................................ ..........  667  

Fig. 11 -3 Page directory entry bit assignments  ................................ .......................  668  
Fig. 11 -4 Page directory entry bit assignm ents  ................................ .......................  668  

Fig. 12 -1 Timers Block Diagram  ................................ ................................ ............  674  

Fig. 12 -2 Timer Usage Flow  ................................ ................................ .................  675  

Fig. 12 -3 Timing between timer_en and timer_clk  ................................ ...................  678  
Fig. 13 -1 Block Diagram  ................................ ................................ ......................  679  

Fig. 14 -1 Block diagram of DMAC_BUS  ................................ ................................ ..  681  

Fig. 14 -2 DMAC_BUS operation states  ................................ ................................ ...  682  
Fig. 14 -3 DMAC_BUS request and acknowledge timing  ................................ ............  695  

Fig. 15 -1 Block diagram of DMAC_PERI  ................................ ................................ .  704  

Fig. 16 -1 RK3288 security architecture  ................................ ................................ ..  719  
Fig. 16 -2 TZPC block diagram  ................................ ................................ ..............  720  

Fig. 16 -3 TZMA block diagram  ................................ ................................ ..............  720  

Fig. 16 -4 DMAC_BUS interface  ................................ ................................ .............  720  
Fig. 16 -5 Software Diagram of Secure and Non -secure  ................................ ............  724  

Fig. 16 -6 Embedded SRAM secure memory space setting  ................................ .........  725  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                8 

Fig. 18 -1 TS -ADC Controller Block Diagram  ................................ ............................  727  
Fig. 18 -2 Single -sample conversion  ................................ ................................ .......  736  

Fig. 18 -3 Clock Timing Diagram  ................................ ................................ ............  737  

Fig. 19 -1 RK3288 eFuse block diagram  ................................ ................................ ..  740  
Fig. 19 -2 RK3288 efuse timing diagram in program mode  ................................ ........  742  

Fig. 19 -3 RK3288 efuse timing diagram in read mode  ................................ ..............  742  

Fig. 20 -1 WDT block diagram  ................................ ................................ ...............  744  
Fig. 20 -2 WDT Operation Flow  ................................ ................................ ..............  745  

 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                9 

Table Index  

Table 2 -1 RK3288 Interrupt connection list  ................................ ...............................  29  

Table 2 -2 RK3288 DMAC_BUS Hardware request connection list  ................................ ..  31  
Table 2 -3 RK3288 DMAC_PERI Hardware request connection list  ................................ .  32  

Table 6 -1 Master NIU  ................................ ................................ ..........................  263  

Table 6 -2 slave NIU  ................................ ................................ ............................  264  

Table 6 -3 Clock and Power domain  ................................ ................................ ........  26 5 
Table 6 -4 DDR configuration  ................................ ................................ ................  267  

Table 6 -5 DDR Stride  ................................ ................................ ..........................  267  

Table 6 -6 Service module  ................................ ................................ ....................  269  
Table 6 -7 Service_bus block  ................................ ................................ .................  269  

Table 6 -8 Service_core block  ................................ ................................ ................  270  

Table 6 -9 Service_dmac block  ................................ ................................ ..............  270  
Table 6 -10 Service_gpu block  ................................ ................................ ...............  270  

Table 6 -11 Service_hevc block  ................................ ................................ .............  270  

Table 6 -12 Service_peri block  ................................ ................................ ...............  270  
Table 6 -13 Service_vio block  ................................ ................................ ................  270  

Table 7 -1 DDR PHYtrim and test MDLL control  ................................ ........................  285  

Table 7 -2 charge pump current trim in dll_ctrl  ................................ ........................  285  
Table 7 -3 DLL digital test control in dll_ctrl  ................................ .............................  285  

Table 7 -4 DLL analog t est control in dll_ctrl  ................................ ............................  285  

Table 7 -5 bias generator trim in dll_ctrl  ................................ ................................ .  286  
Table 7 -6 MDLL feedback trim in dll_ctrl  ................................ ................................  286  

Table 7 -7 MDLL bypass mode frequency range in dll_ctrl  ................................ ..........  286  

Table 7 -8 fdtrm control bits in dll_ctrl  ................................ ................................ ....  287  

Table 7 -9 DDR PHYMSDLL control for trim and test  ................................ ..................  288  
Table 7 -10 MSDLL digital test control in dll_ctrl  ................................ .......................  288  

Table 7 -11 MSDLL analog test control in dll_ctrl  ................................ ......................  289  

Table 7 -12 MSDLL lock detector enable in dll_ctrl  ................................ ....................  290  
Table 7 -13 slave aut o_startup bypass in dll_ctrl  ................................ ......................  290  

Table 7 -14 slave DLL phase trim in dll_ctrl  ................................ .............................  290  

Table 7 -15 phase selection for dqs gating  ................................ ..............................  292  
Table 7 -16 dynamic strobe drift indicators  ................................ ..............................  293  

Table 9 -1 NandC Address Mapping  ................................ ................................ ........  489  

Table 9 -2 NandC0 Interface Description  ................................ ................................ .  611  
Table 9 -3 NandC1 Interface Description  ................................ ................................ .  612  

Table 9 -4 NandC Interface Conne ction  ................................ ................................ ...  613  

Table 9 -5 NandC Page/Spare size for flash  ................................ .............................  619  
Table 10 -1 RK3288 Power Domain and Voltage Domain Summary  .............................  624  

Table 10 -2 Power Switch Timing  ................................ ................................ ...........  625  

Table 10 -3 Low Power State  ................................ ................................ .................  627  
Table 10 -4 Wa keup Source  ................................ ................................ ..................  627  

Table 10 -5 Power Domain Status Summary in all Work Mode  ................................ ....  665  

Table 14 -1 DMAC_BUS Request Mapping Table  ................................ ........................  680  

Table 14 -2 DMAC Instruction sets  ................................ ................................ .........  701  
Table 15 -1 DMAC_PERI Request Mapping Table  ................................ .......................  703  

Table 17 -1 bus components security setting  ................................ ...........................  721  

Table 17 -2 RK3288 secure device setting  ................................ ...............................  722  
Table 17 -3 RK3288 device secur e input port setting  ................................ ................  722  

Table 19 -1 Timing parameters  ................................ ................................ ..............  737  

Table 19 -2 Temperature Code Mapping  ................................ ................................ ..  737  
Table 20 -1 RK3288 eFuse timing parameters list  ................................ .....................  742  

 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                10  

Chapter 1  Introduction  

1.1  Overview  

RK3288  is a low power, high performance processor for mobile phones, personal mobile 

internet device and other digital multimedia applications, and integrates quad -core Cortex -A17 

with separately  NEON coprocessor.  

Many embedded powerful hardware engines provide optimized performance for high -end 
application. RK3 288  supports almost full - format;  include  H.265 decoder by 216 0p @60 fps , 

H.264  decoder by 2160 p@24 fps, also support H.264/MVC/VP8 encoder by 1080p@ 30 fps, 

high -quality JPEG encoder/decoder , and special image preprocessor and postprocessor.  

Embedded 3D GPU makes RK3 288  completely compatible with OpenGL ES 1.1/ 2.0 /3.0 , Op enCL 

1.1 and DirectX 11 . Special 2D hardware engine with MMU will maximize display performance  

and provide very smoothly operation . 

RK3288  has high -performance dual channel external memory interface 

(DDR3/DDR3L/LPDDR2/LPDDR3 ) capable of sustaining demandin g memory bandwidth, also 

provides a complete  set of peripheral interface to support very flexible applications . 

1.2  Features  

The features listed below which may or may not be present in actual product, may be subject 

to the third party licensing requirements. Please contact Rockchip for actual product feature 

configurations and licensing requirements.  
 

1.2.1  MicroProcessor  

 ̧ Quad -core ARM Cortex -A17 MPCore processor, a high -performance, low -power and cached 
application processor  

 ̧ Full implementation of the ARM archite cture v7 -A instruction set, ARM Neon Advanced 

SIMD (single instruction, multiple data) support for accelerated media and signal 
processing computation  

 ̧ Superscalar, variable length, out -of-order pipeline with dynamic branch prediction, 8 -stage 

pipeline  
 ̧ Inc lude VFP v3 hardware to support single and double -precision add, subtract, divide, 

multiply and accumulate, and square root operations  

 ̧ SCU ensures memory coherency between the four CPUs  

 ̧ Integrated 32KB L1 instruction cache , 32KB L1 data cache with 4 -way s et associative  
 ̧ 1MB unified L2 Cache  

 ̧ Trustzone technology support  

 ̧ Full coresight debug solution  
Â Debug and trace visibility of whole systems  

Â ETM trace support  

Â Invasive and non - invasive debug  
 ̧ Six separate power domains for every core to support internal power  switch and externally 

turn on/off based on different application scenario  

Â PD_A1 7_0: 1st Cortex -A17 + Neon + FPU + L1 I/D Cache  
Â PD_A1 7_1: 2nd Cortex -A17 + Neon + FPU + L1 I/D Cache  

Â PD_A1 7_2: 3rd Cortex -A17 + Neon + FPU + L1 I/D Cache  

Â PD_A1 7_3: 4th Cortex -A17 + Neon + FPU + L1 I/D Cache  
Â PD_SCU: SCU + L2 Cache controller, and including PD_A1 7_0, PD_A1 7_1, PD_A1 7_2, 

PD_A1 7_3, debug logic  

 ̧ One isolated voltage domain to support DVFS  
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1.2.2  Memory Organization  

 ̧ Internal on -chip memory  

Â BootRom  
Â Internal SRAM for security and non -security access  

 ̧ External off -chip memory
ŵ
 

Â Dual channel DDR3/DDR3L  

Â Dual channel LPDDR2  
Â Dual channel LPDDR3  

Â Dual channel a sync Nand Flash(include LBA Nand)  

Â Single channel a sync Nand Flash(include LBA Nand)  

Â Dual channel s ync ONFI/toggle  Nand Flash  
 

1.2.3  I nternal Memory  

 ̧ Internal Boot Rom  

Â Size : 20KB 

Â Support system boot from the following device :  

É 8bits Async Nand Flash  
É 8bits Toggle Nand Flash  

É SPI interface  

É eMMC interface  
É SDMMC interface  

Â Support system code download by the following interface:  

É USB OTG interf ace 
 ̧ Internal SRAM  

Â Size : 100 KB 

Â Support security and non -security access  
Â Security or non -security space is software programmable  

Â Security space can be  0KB,4KB,8KB,12KB,16KB , é up to 96 KB by 4KB step  

 

1.2.4  External Memory or Storage device  

 ̧ Dynamic Memory I nterfa ce ( DDR3 -1333/DDR3L -1333/LPDDR2 -800/LPDDR3 -1066 )  

Â Compatible with JEDEC standard DDR3/ DDR3L/ LPDDR2/LPDDR3  SDRAM 
Â Support 2 channel, each channel 16 or 32bits data widths  

Â Support up to 2 ranks (chip selects)  for each channel , totally 4 GB(max) address space , 

maximum address space for one rank of channel 0 is also 4GB, which is 
software -configurable.  

Â 16bits/32bits data width is software programmable  

Â Programmable timing parameters  to  support DDR3 /DDR3L /LPDDR2 /LPDDR3  SDRAM 
fr om  various vendor  

Â Advanced command reor dering and scheduling to maximize bus utilization  

Â Low power modes, such as power -down and self - refresh for DDR3/LPDDR2 /LPDDR3  

SDRAM; clock stop and deep power -down for  LPDDR2 SDRAM  
Â Embedded dynamic drift detection in the PHY to get dynamic drift compensati on with 

the controller  

Â Programmable output and ODT impedance with dynamic PVT compensation  
Â Support one low -power work mode: power down DDR PHY and most of DDR IO except 

two cs and  cke output signals , make SDRAM still in self - refresh state to prevent  data 

missing .  
 

 ̧ Nand Flash I nterface  

Â Support dual channel async Nand Flash, each channel 8bits , up to 4 banks  
Â Support dual channel sync DDR Nand Flash, each channel 8bits , up to 4 banks  

Â Support LBA Nand Flash in async or sync mode  

Â Up to 60bits hardware ECC  
Â For Toggle  Nand Flash, support DLL bypass and 1/4 or 1/8 clock adjust, maximum clock 
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rate is 75MHz  
Â For async Nand Flash, support configurable interface timing , maximum data rate is 

16bit/cycle  

Â Embedded special DMA interface  to do data transfer  
Â Also support data transfer together with general PERI_ DMAC in SoC system  

 

 ̧ eMMC I nterface  
Â Compatible with standard iNAND interface  

Â Support MMC4. 5 protocol  

Â Provide eMMC boot sequence to receive boot data from external eMMC device  
Â Support FIFO over - run and under - run preve ntion by stopping card clock automatically  

Â Support CRC generation and error detection  

Â Embedded clock frequency division control to provide programmable baud rate  
Â Support block size from 1 to 65535Bytes  

Â 8bits d ata bus width  

 
 ̧ SD/MMC I nterface  

Â Compatible with  SD3.0, MMC ver4. 5 

Â Support FIFO over - run and under - run prevention by stopping card clock automatically  
Â Support CRC generation and error detection  

Â Embedded clock frequency division control to provide programmable baud rate  

Â Support block size from 1 to 65535  Bytes  

Â Data bus width is 4bits  
 

1.2.5  System Component  

 ̧ CRU (clock & reset unit)  

Â Support clock gating control for individual components inside RK3 288  

Â One oscillator with 24MHz clock  input  and 5 embedded PLLs  

Â Up to 2.2GHz clock output for all PLL s 
Â Support global soft - reset control for whole SOC, also individual soft - reset for every 

components  

 
 ̧ PMU(power management unit)  

Â Multiple  configurable work modes to save power by different frequency or automatical 

clock gating control or power domain on/off control  
Â Lots of w akeup sources in different mode  

Â 4 separate voltage domains  

Â 12  separate power domains, which can be power up/down by software based on 
different application scenes  

 

 ̧ Timer  
Â 8 on -chip 64 bits Timers  in SoC with interrupt -based operation  

Â Provide two operation mo des: free - running and user -defined count  

Â Support timer work state checkable  
Â Fixed 24MHz clock input  

 

 ̧ PWM 

Â Four on -chip PWMs with interrupt -based operation  
Â Programmable pre -scaled operation to bus clock and then further scale d 

Â Embedded 32 -bit timer/counter f acility  

Â Support capture mode  
Â Support continuous mode or one -shot mode  

Â Provides reference mode  and  output various duty -cycle waveform  

 
 ̧ WatchDog  

Â 32 bits watchdog counter width  
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Â Counter clock is from apb bus clock  
Â Counter counts down from a preset value to 0 t o indicate the occurrence of a timeout  

Â WDT can perform two types of operations when timeout occurs:  

É Generate a system reset  
É First generate an interrupt and if this is not cleared by the service routine by the 

time a second timeout occurs then generate a s ystem reset  

Â Programmable reset pulse length  
Â Total ly  16 defined - ranges of main timeout period  

 

 ̧ Interrupt Controller  
Â Support 3 PPI interrupt source and 112  SPI interrupt sources input from different 

components inside RK3 288  

Â Support 16 softwre - triggered inter rupts  
Â Input interrupt level is fixed , only high - level sensitive  

Â Two interrupt output s (nFIQ and nIRQ)  separatelyfor each  Cortex -A17, both are 

low - level sensitive  
Â Support different interrupt priority for each interrupt source, and they are always 

software -programmable  

 
 ̧ DMAC 

Â Micro -code programming based DMA  

Â The specific instruction set provides flexibility for programming DMA transfers  

Â Linked list DMA function is supported to complete scatter -gather transfer  
Â Support internal instruction cache  

Â Embedded DMA m anager thread  

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

Â Signals the occurrence of various DMA events using the interrupt output signals  

Â Mapping relationship between each channel and different interrupt ou tputs is 
software -programmable  

Â Two embedded DMA controller , BUS_DMAC is for bus  system, PERI_DMAC is for 

peri pheral  system  
Â BUS_DMAC features:  

É 6 channels totally  

É 6 hardware request from peripherals  
É 2 interrupt output  

É Dual APB slave interface for register config, designated as secure and non -secure  

É Support trustzone technology and programmable secure state for each DMA 
channel  

Â PERI_DMAC features:  

É 7 channels totally  

É 9 hardware request from peripherals  
É 2 interrupt output  

É Not support trustzone technology  

 
 ̧ Secu rity system  

Â Support trustzone technology for the following components inside RK 3288  

É Cortex -A17, support security and non -security mode, switch by software  
É BUS_DMAC, support some dedicated channels work only in security mode  

É eFuse, only accessed by Cortex -A17 in security mode  

É Internal memory , part of space is addressed only in security mode, detailed size is 
software -programmable together with TZMA(trustzone memory adapter) and 

TZPC(trustzone protection controller)  

Â Embedded e ncryption  and d ecryption  engine  
É Support AES -128/192/256 with ECB, CBC, OFB, CTR, CBC -MAC, CMAC, XCBC -MAC, 

XTS and CCM modes  

É Supports the DES (ECB and CBC modes) and TDES (EDE and DED) algorithms  
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É Supports SHA -1, SHA -256 and SHA -512 modes, as well as HMAC  
É Support all mathematical operation s required to implement the PKA supported 

cryptosystems between 128 bits and 3136 bits in size (in steps of 32 bits)  

É Support random bits generator from the ring oscillator  
É Controll the AIB interface to the OTP memory and providing an interface for the 

CPU to access to the non -confidential trusted data  

É Set the device's security lifecycle state according to the values of various flag 
words in the OTP memory  

É Provide an firmware interface for secure boot, secure debug  

É Provide a security processor sub -system bas ed on an internal 32 -bit CPU  
Â Support security boot  

Â Support security debug  

 

1.2.6  Video CODEC  

 ̧ Shared internal memory and bus interface for video decoder and encoder Ŷ 

 ̧ Embedded  memory management unit(MMU)  

Â Real- time video decoder of MPEG -1, MPEG -2, MPEG -4,  H.263, H. 264, AVS, VC -1, VP8, 
MVC 

Â Error detection and concealment support for all video formats  

Â Output data format is YUV420 semi -planar, and YUV400(monochrome) is also 
supported for H.264  

Â H.264 up to HP level 5.2  : 2160 p@24 fps ( 3840 x2160 )ŷ 

Â MPEG-4 up to ASP level 5  : 1080p@60fps (1920x1088)  

Â MPEG-2 up to MP    : 2160 p@24 fps ( 3840 x2160 )  
Â MPEG-1 up to MP    : 1080p@60fps (1920x1088)  

Â H.263       : 576p@60fps   (720x576)  

Â VC-1 up to AP level 3   : 1080p@30fps (1920x1088)  
Â VP8             : 2160 p@24 fps ( 3840 x2160 )  

Â AVS      : 1080 p@60fps (1920x1088)  

Â MVC      : 2160 p@24 fps ( 3840 x2160 )  
Â For AVS, 4:4:4 sampling not supported  

Â For H.264, image cropping not supported  

Â For MPEG-4,  GMC(global motion compensation)  not supported  

Â For VC -1, upscaling and range mapping are supported in image pos t-processor  
Â For MPEG-4 SP/H.263, using a modified H.264 in - loop filter to implement deblocking 

filter in post -processor unit  

 

1.2.7  Video Encoder  

Â Support video encoder for H.264 (BP@level4.0, MP@level4.0, HP@level4.0), MVC and 

VP8 
Â Only support I and P slices, no t B slices  

Â Support error resilience based on constrained intra prediction and slices  

Â Input data format:  
É YCbCr 4:2:0 planar  

É YCbCr 4:2:0 semi -planar  

É YCbYCr 4:2:2  
É CbYCrY 4:2:2 interleaved  

É RGB444 and BGR444  

É RGB555 and BGR555  
É RGB565 and BGR565  

É RGB888 and BRG888  

É RGB101010 and BRG101010  
Â Image size is from 96x96 to 1920x1088(Full HD)  
Â Maximum frame rate is up to 30fps@1920x1080 ŷ 

Â Bit rate supported is from 10Kbps to 20Mbps  
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1.2.8  HEVC  Decoder  

 ̧ Main/Main10 HEVC/H.265 decoder , max to 4k 10bit 60FPS  
 ̧ Support up to 4096x2304 re solution  

 ̧ Embedded  memory management unit(MMU)  

 ̧ Stream error detector (28 IDs)  

 ̧ Internal 128k cache for bandwidth reduction  
 ̧ Multi -clock domains and auto clock -gating design for power saving  

 

1.2.9  JPEG CODEC  

 ̧ JPEG decoder  

Â Input JPEG file : YCbCr 4:0:0, 4:2:0, 4:2:2,  4:4:0, 4:1:1 and 4:4:4 sampling formats  

Â Output raw image : YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 semi -planar  
Â Decoder size is from 48x48 to 8176x8176(66.8Mpixels)  

Â Support JPEG ROI(region of image) decode  
Â Maximum data rate Ÿ is up to 76million pixels per second  

Â Embedded  memory management unit(MMU)  
 

 ̧ JPEG encoder  

Â Input raw image :  
É YCbCr 4:2:0 planar  

É YCbCr 4:2:0 semi -planar  

É YCbYCr 4:2:2  
É CbYCrY 4:2:2 interleaved  

É RGB444 and BGR444  

É RGB555 and BGR555  
É RGB565 and BGR565  

É RGB888 and BR G888  

É RGB101010 and BRG101010  
Â Output JPEG file : JFIF file format 1.02 or Non -progressive JPEG  

Â Encoder image size up to 8192x8192(64million pixels) from 96x32  
Â Maximum data rate Ÿ up to 90million pixels per second  

Â Embedded memory management unit(MMU)  
 

1.2.10  Image E nhancement  

 ̧ Image pre -processor  
Â Only used together with HD video encoder inside RK3288, not support stand -alone 

mode  

Â Provides RGB to YCbCr 4:2:0 color space conversion, compatible with BT601, BT709 or 
user defined coefficients  

Â Provides YCbCr4:2:2 to YCbCr4: 2:0 color space conversion  

Â Support cropping operation from 8192x8192 to any supported encoding size  
Â Support rotation with 90 or 270 degrees  

 

 ̧ Video stabilization  

Â Work in combined mode with HD video encoder inside RK3288 and stand -alone mode  
Â Adaptive motion compensation filter  

Â Support scene detection from video sequence, encodes key frame when scene change 

noticed  
 

 ̧ Image Post -Processor  (embedded inside video decoder)  

Â Combined with HD video decoder and JPEG decoder, post -processor can read input 
data directly from decoder output to reduce bus bandwidth  

Â Also work as a stand -alone mode, its input data is from  image data stored in external 

memory  
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Â Input data format:  
É Any format generated by video decoder in combined mode  

É YCbCr  4:2:0 semi -planar  

É YCbCr  4:2:0 plana r 
É YCbYCr 4:2:2  

É YCrYCb 4:2:2  

É CbYCrY 4:2:2  
É CrYCbY 4:2:2  

Â Output data format:  

É YCbCr  4:2:0 semi -planar  
É YCbYCr 4:2:2  

É YCrYCb 4:2:2  

É CbYCrY 4:2:2  
É CrYCbY 4:2:2  

É Fully configurable ARGB channel lengths and locations inside 32bits, such as 

ARGB8888,  RGB565,  ARGB4444 e tc.  
Â Input image size:  

É Combined mode: from 48x48 to 8176x8176 (66.8Mpixels)  

É Stand -alone mode: width from 48 to 8176,height from 48 to 8176, and maximum 
size limited to 16.7Mpixels  

É Step size is 16 pixels  

Â Output image size: from 16x16 to 1920x1088 (horizontal  step size 8,vertical step size 

2)  
Â Support image up -scaling:  

É Bicubic polynomial interpolation with a four - tap horizontal kernel and a two - tap 

vertical kernel  
É Arbitrary non - integer scaling ratio separately for both dimensions  

É Maximum output width is 3x inpu t width  

É Maximum output height is 3x input height  
Â Support image down -scaling:  

É Arbitrary non - integer scaling ratio separately for both dimensions  

É Unlimited down -scaling ratio  
Â Support YUV to RGB color conversion, compatible with BT.601 -5, BT.709 and user 

defi nable conversion coefficient  

Â Support dithering (2x2 ordered spatial dithering )  for  4/ 5/ 6bit RGB channel precision  
Â Support programmable alpha channel and alpha blending operation with the following 

overlay input formats:  

É 8bit alpha +  YUV444, big endian chan nel order with AYUV8888  
É 8bit alpha +  24bit RGB, big endian channel order with ARGB8888  

Â Support deinterlacing with conditional spatial deinterlace filtering, only compatible 

with YUV420 input format  

Â Support RGB image contrast/brightness/color saturation adj ustment  
Â Support image cropping & digital zoom only for JPEG or stand -alone mode  

Â Support picture in p icture  

Â Support image rotation (horizontal flip, vertical flip, rotation 90,180 or 270 degrees)  
 

 ̧ Image Enhancement -Processor  (IEP)  

Â Image format  
É Input data: X RGB/RGB565/YUV420/YUV422  

É Output data: ARGB/RGB565/YUV420/YUV422  

É The format ARGB/XRGB/RGB565/YUV support swap  
É Support YUV semi -planar/planar  

É Support BT601_l/BT601_f/BT709_l/BT709_f color space conversion  

É Support RGB dither up/down conversion  
É Support YUV up/ down sampling conversion  

É Max source image resolution: 8192x8192  

É Max scaled image resolution: 4096x4096  
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Â Enhancement  

É Gamma adjustment with programmable mapping table  

É Hue/Saturation/Brightness/Contrast enhancement  

É Color enhancement with programmable coeffici ent  

É Detail enhancement with filter matrix up to 9x9  
É Edge enhancement with filter matrix up to 9x9  

É Programmable difference table for detail enhancement  

É Programmable distance table for detail and edge enhancement  

Â Noise reduction  

É Compression noise reduction w ith filter matrix up to 9x9  

É Programmable difference table for compression noise reduction  

É Programmable distance table for compression noise reduction  
É Spatial sampling noise reduction  

É Temporal sampling noise reduction  

É Optional coefficient for sampling nois e reduction  

Â Scaling  

É Horizontal down -scaling with vertical down -scaling  

É Horizontal down -scaling with vertical up -scaling  

É Horizontal up -scaling with vertical down -scaling  
É Horizontal up -scaling with vertical up -scaling  

É Arbitrary non - integer scaling ratio, fro m 1/16 to 16  

Â Deinterlace  

É Input 4 fields, output 2 frames mode  
É Input 4 fields, output 1 frames mode  

É Input 2 fields, output 1 frames mode  

É Programmable motion detection coefficient  

É Programmable high frequency factor  
É Programmable edge interpolation parameter  

É Source width up to 1920  

Â Interface  

É Programmable direct path to VOP  
Â Embedded memory management unit(MMU)  

 

1.2.11  Graphics Engine  

 ̧ 3D Graphics Engine :  

Â ARM Mali -T764 GPU core  

Â High performance  OpenGL ES1.1 / 2.0 /3.0 , Open CL 1.1 , DirectX 11  
Â Embedded 4 shader cores with sh ared hierarchical tiler  

Â Provide MMU and L2 Cache with 256 KB size  

Â Image quality using double -precision FP64, and anti -aliasing  
 

 ̧ 2D Graphics Engine :  

Â BitBlit  with Stretch Blit , Simple Blit and  Filter Blit  
Â Color fill with gradient fill, and pattern fill  

Â Line drawing  with anti -aliasing and specified width  

Â High -performance stretch and shrink  
Â Monochrome expansion for text rendering  

Â ROP2, ROP3, ROP4 

Â Alpha blending modes including global alpha, per pixel  alpha, porter -duff and fading  
Â 8K x 8K input and 2K x 2K outpu t raster 2D coordinate system  

Â Arbitrary  degrees rotation  with anti -aliasing  on every 2D primitive  

Â Blending, scaling and rotation are supported in one pass for Bitbilt  

Â Source format:  
É ABGR8888 , XBGR888, ARGB8888, XRGB888  

É RGB888, RGB 565  
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É RGBA5551, RGBA4444  
É YUV420 planar, YUV420 semi -planar  

É YUV422 planar, YUV422 semi -planar  

É BPP8, BPP4, BPP2, BPP1  
Â Destination formats:  

É ABGR8888 , XBGR888, ARGB8888, XRGB888  

É RGB888, RGB 565  
É RGBA5551, RGBA4444  

É YUV420 planar, YUV420 semi -planar only in filter and pre -scale mode  

É YUV422 planar, YUV422 semi -planar only in filter and pre -scale mode  
 

1.2.12  Video IN/OUT  

 ̧ Camera I nterface (DVP interface only)  
Â Support up to 5M pixels   

Â 8bits BT656(PAL/NTSC) interface  

Â 16 bits BT601 DDR  interface  
Â 8bits/10bits/12bits raw data interface  

Â YUV422 data input format with adjustable YUV sequence  

Â YUV422,YUV420 output format with separately Y and UV space  
Â Support picture in picture (PIP)   

Â Support simple image effects such as Arbitrary(sepia), Negative, Art freeze, 

Embossing etc.    
Â Support static histogram stat istics and white balance statistics  

Â Support image crop with arbitrary windows  

Â Support scale up/down from 1/8 to 8 with arbitrary non - integer ratio  
 

 ̧ Camera I nterface  and Image Processer(Interface and Image Processing)  

Â Maximum input resolution of 14M( 4416x 3312 )  pixels  

Â Main scaler with pixel -accurate up -  and down -scaling to any resolution between 
4416x3312 and 32x16 pixel in processing mode  

Â Self scaler with pixel -accurate up -  and down -scaling to any resolution between 

1920x1080 and 32x16 pixel in processing mode  
Â support of semiplanar NV21 color storage format  

Â support of independent image cropping on main and self path  

Â ITU -R BT 601/656 compliant video interface supporting YCbCr or RGB Bayer data  
Â 12 bit camera interface  

Â 12 bit resolution per color component int ernally  

Â YCbCr 4:2:2 processing  
Â Hardware JPEG encoder incl. JFIF1.02 stream generator and programmable  

Â quantization and Huffman tables  

Â Windowing and frame synchronization  
Â Frame skip support for video (e.g. MPEG -4) encoding  

Â Macro block line, frame end, capt ure error, data loss interrupts and sync. (h_start, 

v_start) interrupts  
Â Luminance/chrominance and chrominance blue/red swapping for YUV input signals  

Â Continuous resize support  

Â Color processing (contrast, saturation, brightness, hue, offset, range)  

Â Display - ready RGB output in self -picture path (RGB888, RGB666 and RGB565)  
Â Rotation unit in self -picture path (90°, 180°, 270° and h/v flipping) for RGB output  

Â Read port provided to read back a picture from system memory  

Â Simultaneous picture read back, resizing an d storing through self path while main  
Â path captures the camera picture  

Â Black level compensation  

Â Four channel Lens shade correction (Vignetting)  
Â Auto focus measurement  

Â White balancing and black level measurement  
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Â Auto exposure support by brightness measure ment in 5x5 sub windows  
Â Defect pixel cluster correction unit (DPCC) supports on the fly and table based pixel 

correction  

Â De-noising pre filter (DPF)  
Â Enhanced color interpolation (RGB Bayer demosaicing)  

Â Chromatic aberration correction  

Â Combined edge sensiti ve Sharpening / Blurring filter (Noise filter)  
Â Color correction matrix (cross talk matrix)  

Â Global Tone Mapping with wide dynamic range unit (WDR)  

Â Image Stabilization support and Video Stabilization Measurement  
Â Flexible Histogram calculation  

Â Digital image e ffects (Emboss, Sketch, Sepia, B/W (Grayscale), Color Selection, 

Negative image, sharpening)  
Â Solarize effect through gamma correction  

 

 ̧ Display I nterface  

Â Embedded two channel display interfaces: VOP_BIG and VOP_LIT.  
Â Parallel Display interface  

É Parallel RGB L CD Interface:  

ü 30 -bit(RGB101010),24 -bit(RGB888),18 -bit(RGB666), 15 -bit(RGB565)  

É Serial RGB LCD Interface(optional):  
ü 2x12 -bit, 3x8 -bit(RGB delta support), 3x8 -bit+dummy  

É MCU LCD interface(optional):  

ü i-8080(up to 24 -bit RGB), Hold/Auto/Bypass modes  
É TV Interf ace: ITU -R BT.656(8 -bit, 480i/576i/1080i)  

É DDR output interface:  

ü parallel RGB and 2x12 -bit serial RGB  
ü Single or dual clock out  

É dither down:  

ü allegro,  FRC 
ü gamma after dither  

É Max output resolution : 3840x2 160  (for VOP_BIG), 2560x1600 (for VOP_LIT)  

É Scaning timin g 8192x4096  

Â Display process  
É Background layer:  

ü programmable 24 -bit color  

É Win0 (Video0) layer:  
ü RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444  

ü Support virtual display  

ü 1/8 to 8 scaling -down and scaling -up engine :  

Õ Scale up using bicubic or bilinear;  
Õ Scale down using bilinear or average;  

Õ 4 Bicubic tables : precise,spline,catrom,mitchell;  

Õ coord 8bit, coe 8bit signed  
ü x-mirror,y -mirror  

É Win1 (Video1) layer:  

ü RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444  
ü Support virtual display  

ü 1/8 to 8 scaling -down and  scaling -up engine  

Õ Scale up using bicubic or bilinear;  
Õ Scale down using bilinear otraverage;  

Õ 4 Bicubic tables : precise,spline,catrom,mitchell;  

Õ coord 8bit, coe 8bit signed  
ü x-mirror,y -mirror  

É Win2 (UI 0) layer:  

ü RGB888, ARGB888, RGB565, 1/2/4/8bpp  
ü Support vir tual display  
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ü 4 display regions  
ü x-mirror,y -mirror   

É Win3 (UI 1) layer:  

ü RGB888, ARGB888, RGB565, 1/2/4/8bpp  
ü Support virtual display  

ü 4 display regions  

ü x-mirror,y -mirror  
É Hardware cursor:  

ü RGB888, ARGB888, RGB565, 1/2/4/8bpp  

ü Support two size: 32x32,64x64,or 128x 128  
É Overlay:  

ü Win0/Win1/Win2/Win3 256 level alpha blending  (support pre -multiplied alpha)  

ü Win0/Win1/Win2/Win3 overlay position exchangeable  
ü Win0/Win1/Win2/Win3 Transparency color key  

ü Win0/Win1/Win2/Win3 global/per -pixel alpha  

ü HWC 256 level alpha blending  
ü HWC global/per -pixel alpha  

Â Others  

É 3 x 256 x 8 bits display LUTs   
É YcbCr2RGB(rec601 -mpeg/rec601 - jpeg/rec709/BT2020)and RGB2YcbCr  

É Support BCSH function  

É Support CABC function  

É QoS request signals  
É Gather transfer (Max 8)  

É Y/UV scheduler  

É Addr alignment  
É Support IEP direct path(win0/1/2/3)  

É Embedded  memory management unit(MMU)  

É Support MIPI flow control  
 

1.2.13  HDMI  

 ̧ Single Physical Layer PHY with support for HDMI 1.4 and 2.0 operation  
 ̧ For HDMI operation, support for the following:  

Â Up to 1080p at 120 Hz and 4k x 2k at 60 Hz HDT V display resolutions and up to QXGA 

graphic display resolutions  
Â 3-D video formats  

Â Up to 10 -bit Deep Color modes  

Â Up to 18 Gbps aggregate bandwidth  
Â 13.5 ï600 MHz input reference clock  

Â HPD input analog comparator  

 ̧ Link controller flexible interface with 30 - , 6 0-  or 120 -bit SDR data access  
 ̧ Support HDCP 1.4  

 

1.2.14  LVDS  (RK3288 - C has not this function)  

 ̧ Comply with the TIA/EIA -644 -A LVDS stand ard  

 ̧ Combine LVTTL IO, support LVDS/LVTTL data output  

 ̧ Support reference clock frequency range from 10Mhz to 148.5Mhz  
 ̧ Support LVDS R GB 30/24/18bits color data transfer  

 ̧ Support VESA/JEIDA LVDS data format transfer  

 ̧ Support LVDS single channel and double channel data transfer, every channel include 5 
data lanes and 1 clock lane  

 

1.2.15  MIPI PHY  

 ̧ Embedded 3 MIPI PHY, MIPI 0 only for TX, MIPI 1 for  TX and RX, MIPI 2 only for RX  

 ̧ Support 4 data lane, providing up to 4Gbps data rate  
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 ̧ Support 1080p @ 60fps output  
 ̧ Lane operation ranging from 80 Mbps to 1 Gbps in forward direction  

 

1.2.16  eDP PHY  

 ̧ Support 4Kx2K @ 30fps  

 ̧ Compliant with eDPTM Specification , version 1.1  

 ̧ Up to 4 physical lanes of 2.7/1.62 Gbps/lane(HBR2/HBR/RBR)  
 ̧ RGB, YCbCr 4:4:4 , YCbCr 4:2:2 and 8/10/12 bit  per component  video format  

 ̧ Support VESA DMT and CVT timing standards  

 ̧ Fully support EIA/CEA -861Dvideo timing and Info Frame structure  
 ̧ Hot plug and u nplug detection and link status monitor  

 ̧ Support DDC/CI and MCCS command transmission when the monitor include s a display 

controller.  
 ̧ Supports Panel Self Refresh(PSR)  

 

1.2.17  Audio Interface  

 ̧ I2S/PCM with 8ch 

Â Up to 8 channels ( 4xTX, 2xRX)  

Â Audio resolution from 16b its to 32bits  
Â Sample rate up to 192KHz  

Â Provides master and slave work mode, software configurable  

Â Support 3 I2S formats (normal, left - justified, right - justified)   
Â Support 4 PCM formats(early, late1, late2, late3)  

Â I2S and PCM mode cannot be used at the  same time  

 
 ̧ SPDIF 

Â Support two 16 -bit audio data store together in one 32 -bit wide location  

Â Support biphase format stereo audio data output  
Â Support 16 to 31 bit audio data left or right justified in 32 -bit wide sample data buffer  

Â Support 16, 20, 24 bits aud io data transfer  in linear PCM mode  

Â Support non - linear PCM transfer   

 

1.2.18  Connectivity  

 ̧ SDIO interface  
Â Embedded 2 SDIO interface  

Â Compatible with SDIO 3.0 protocol  

Â 4bits data bus width  

 
 ̧ High -speed ADC stream interface  

Â Support  single -channel 8bits/10bits interfa ce 

Â DMA-based and interrupt -based operation  
Â Support 8bits TS stream interface  

 

 ̧ TS interface  
Â Supports two TS input channels and one TS output channel.  

Â Supports 4 TS Input Mode: sync/valid mode in the case of serial TS input; nosync/valid 

mode, sync/valid, sy nc/burst mode in the case of parallel TS input.  
Â Supports serial and parallel output mode with PCR adjustment, and lsb -msb or msb - lsb 

bit ordering can be chosen in the serial output mode.  

Â Supports 2 TS sources: demodulators and local memory.  
Â Supports 2 Buil t - in PTIs(Programmable Transport Interface) to process TS 

simultaneously, and Each PTI supports:  

É 64 PID filters.  
É TS descrambling with 16 sets of Control Word under CSA v2.0 standard, up to 

104Mbps   



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                22  

É 16 PES/ES filters with PTS/DTS extraction and ES start co de detection.  
É 4/8 PCR extraction channels  

É 64 Section filters with CRC check, and three interrupt mode: stop per unit, full -stop, 

recycle mode with version number check  
É PID done and error interrupts for each channel  

É PCR/DTS/PTS extraction interrupt for each  channel  

Â Supports 1 PVR(Personal Video Recording) output channel.  
Â 1 built - in multi -channel DMA Controller.    

 

 ̧ PS2 interface  
Â Support PS/2 data communication protocol  

Â Support PS/2 master mode  

Â Software programmable timing requirement to s upport max PS/2 clo ck  frequency to 
33KHZ  

Â Support s tatus to  be queried  for data communication error  

Â Support interrupt mode for data communication finish  
Â Support timeout mechnism for data communication  

Â Support interrupt mode for data communication timeout  

 
 ̧ Smart Card  

Â support c ard  activation  and  deactivation   

Â support  cold/warm  reset   

Â support  Answer  to  Reset  (ATR)  response  reception  
Â support T0 for asynchronous  half -duplex  character  transmission  

Â support T1 for asynchronous  half -duplex  block  transmission   

Â support automatic  operatin g voltage  class  selection    
Â support adjustable  clock  rate  and  bit  (baud)  rate  

Â support configurable  automatic  byte  repetition  

 
 ̧ Host interface  

Â Low Pin Count interface(8 inputs/16 outputs or 16 inputs/8 outputs)  

Â No mandatory Tri -State signals  
Â All signals dr iven using source synchrounous clock.(2 DDR clock signals per direction 

for TX and RX paths)  

Â Low latency throught serialization/deserialization  
Â Transport clocks and bus clock are independent  

Â Support Asymmetric(Host/Peripheral) communication operations  

Â Supp ort multiple outstanding transactions Reads,Writes and interrupts  
Â Support Mirror Mode to enable self tett with identical device  

 

 ̧ GPS Interface  

Â Single chip, integrate GPS bb with cpu  
Â 32 DMA channels for AHB master access  

Â Complete 1 -band, C/A, and NMEA -0183 compatibility  

Â Support reference frequencies 16.368MHz  
Â High sensitivity for indoor fixes  

Â Low power consumption  

Â Low cost with smaller size  
Â Multi modes support both standalone GPS and A_GPS  

 

 ̧ GMAC 10/100 /1000M E thernet Controller  
Â Supports 10/100/1000 -Mbps dat a transfer rates with the RGMII interfaces  

Â Supports 10/100 -Mbps data transfer rates with the RMII interfaces  

Â Supports both full -duplex and half -duplex operation  
É Supports CSMA/CD Protocol for half -duplex operation  

É Supports packet bursting and frame extensio n in 1000 Mbps half -duplex operation  

É Supports IEEE 802.3x flow control for full -duplex operation  
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É Optional forwarding of received pause control frames to the user application in 
full -duplex operation  

É Back-pressure support for half -duplex operation  

É Automatic  transmission of zero -quanta pause frame on deassertion of flow control 
input in full -duplex operation  

Â Preamble and start -of - frame data (SFD) insertion in Transmit, and deletion in Receive 

paths  
Â Automatic CRC and pad generation controllable on a per - frame basis  

Â Options for Automatic Pad/CRC Stripping on receive frames  

Â Programmable InterFrameGap (40 -96 bit times in steps of 8)  
Â Supports a variety of flexible address filtering modes  

Â Separate 32 -bit status returned for transmission and reception packets  

Â Support s IEEE 802.1Q VLAN tag detection for reception frames  
Â Support  detection of LAN wake -up frames and AMD Magic Packet frames  

Â Support  checksum off - load for received IPv4 and TCP packets encapsulated by the 

Ethernet frame  
Â Support  checking IPv4 header checksum a nd TCP, UDP, or ICMP checksum 

encapsulated in IPv4 or IPv6 datagrams  

Â Comprehensive status reporting for normal operation and transfers with errors  
Â Automatic generation of PAUSE frame control or backpressure signal to the GMAC core 

based on Receive FIFO - fil l (threshold configurable) level  

Â Handles automatic retransmission of Collision frames for transmission  

Â Discards frames on late collision, excessive collisions, excessive deferral and underrun 
conditions  

 

 ̧ SPI Controller  
Â 3 on -chip SPI controller inside RK3 28 8 

Â Support serial -master and serial -slave mode, software -configurable  

Â DMA-based or interrupt -based operation  
Â Embedded two 32x16bits FIFO for TX and RX operation respectively  

Â Support 2 chip -selects output in serial -master mode  

 
 ̧ Uart Controller  

Â 5 on -chip uar t controller inside RK3 288  

Â DMA-based or interrupt -based operation  
Â For all UART, two 64Bytes FIFOs are embedded for TX/RX operation respectively  

Â Support 5bit,6bit,7bit,8bit serial data transmit or receive  

Â Standard asynchronous communication bits such as sta rt,stop and parity  
Â Support different input clock for uart operation to get up to 4Mbps or other special baud 

rate  

Â Support non - integer clock divides for baud clock generation  

Â Auto flow control mode is for all UART, except UART_DBG  
 

 ̧ I2C controller  

Â 6 on -chip I2C controller in RK3 288  
Â Multi -master I2C operation  

Â Support 7bits and 10bits address mode  

Â Software programmable clock frequency and transfer rate up to 400Kbit/s in the fast 
mode  

Â Serial 8bit s oriented and bidirectional data transfers can be made at up to 1 00Kbit/s in 

the standard mode  
 

 ̧ GPIO 

Â Totally 160  GPIOs 
Â All of GPIOs can be used to generate interrupt to Cortex -A17  

Â GPIO0 can be used to wakeup system from low -power  mode   

Â The pull direction(pullup or pulldown) for a ll of GPIOs are software -programmable  
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Â All of GPIOs are always in input direction in default after power -on - reset  
Â The drive strength for all of GPIOs is software -programmable  

 

 ̧ USB Host2.0  
Â Embedded 2 USB Host2.0 interfaces  

Â USB host (ECHI controller) only supports USB2.0, does not support USB1.1.  

USB host (DW controller) support USB2.0/USB1.1.  
Â Supports high -speed(480Mbps), full -speed(12Mbps) and low -speed  (1.5Mbps) mode  

Â Provides 16 host mode channels  

Â Support periodic out channel in host mode  
 

 ̧ USB OTG2.0  

Â Compatible with USB OTG2.0 specification  
Â Sup ports high -speed(480Mbps), full -speed(12Mbps) and low -speed  (1.5Mbps) mode  

Â Support up to 9 device mode endpoints in addition to control endpoint 0  

Â Support up to 6 device mode IN endpoints including control endpoint 0  
Â Endpoints 1/3/5/7 can be used only as data IN endpoint  

Â Endpoints 2/4/6 can be used only as data OUT endpoint  

Â Endpoints 8/9 can be used as data OUT and IN endpoint  
Â Provides 9 host mode channels  

 

1.2.19  Others  

 ̧ Temperature Sensor (TS -ADC)  

Â 3 bipolar -based temperature -sensing cell embedded  

Â 3-channel 12 -bit s SAR ADC  
 

 ̧ SAR-ADC(Successive Approximation Register)  

Â 3-channel single -ended 10 -bit SAR analog - to -digital converter  

 
 ̧ eFuse  

Â Two high -density electrical Fuse  is integrated: 256bits (32x8)  / 1024bits (32x32)   

Â Support  standby mode  
 

Notes :
ŵ :  DDR3/LPDDR2/LPDDR3 are not used simultaneously as well as async and sync ddr nand flash  

Ŷ:  In RK3288, Video decoder and encoder are not used simultaneously because of shared internal buffer  
ŷ:  Actual maximum frame rate will depend on the clock frequenc y and system bus performance  
Ÿ: Actual maximum data rate will depend on the clock frequency and JPEG compression rate  

1.3  Block Diagram  

The following diagram shows the basic block diagram for RK3 288.  
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RK3288

1MB L2 Cache

Dual LCD Controller  0

(3840x2160)

12bits CCIR/

Camera I /F

Image Inter face

2D Graphics Engine

1080p Video  encoder

(H.264)

 GPU(Mali-T764)

2160p Video decoder

JPEG Encoder

Image post processor

JPEG Decoder

SDR/DDR/LBA Nand Flash  x2

External Memory Inter face

DDR3/DDR3L

SD3.0/MMC4.41 eMMC I /F

USB OTG 2.0

SDIO 3.0 x2

UARTx5

I2C x6

SPI(M/S) x3

GPIOx160

USB HOST 2.0 x2

GMAC (RMII /RGMII )

I2S/PCM (8ch) 

TS I /F

(IN x2, OUT x1)

Connectivity

DMACx2  (13ch)

Inter rupt Controller

PMU

PWMx4

WatchDog

Timerx8

Clock &  Reset

System register

SAR-ADC

PLL x 5

System Per ipheral

SRAM (100KB)

ROM (20KB)

eFuse 0

(32 x 8bits )

Memory

Multi-Media Processor

32KB I /D Cache

FPU/Neon

Cortex-A12 Quad-Core

32KB I /D Cache

TSADC

CRYPTO

eFuse 1 

(32 x 32bits )

HEVC (H.265)

SMART CARD

PS2

SPDIF (8ch) 

HOST I /F

Dual LCD Controller  1

(2560x1600)

MIPI  CSI  PHY

MIPI  DSI  PHY x2

HDMI 2.0

LVDS I /F

eDP I /F

LPDDR2/LPDDR3

 
Fig. 1-1 RK3288 Block Diagram 
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Chapter 2  Sy stem Overview   

2.1  Address Mapping  

RK3288 support to boot from internal bootrom, which support remap function by software 

programming. Remap is controlled  by  SGRF_SOC_CON0 bit[ 11 ].  

eFuse- 1024bi t s
( 64K)

Secur i t y DMAC_BUS
( 64K)

DMAC_BUS
( 64K)

FFB1_0000

FFD0_0000

USB HOST 0 OHCI
( 128K)

USB OTG
( 256K)

DDR
( 4G- 16M)

I 2C_PMU
( 64K)

I 2S/ PCM( 8ch)
( 64K)

SD/ MMC
( 64K)

SDI O 0
( 64K)

SDI O 1
( 64K)

HSADC
( 256K)

GMAC
( 64K)

I 2C_CAM
( 64K)

SPI 1
( 64K)

DMAC_PERI
( 64K)

SPI 0
( 64K)

I 2C_TP
( 64K)

Reser ved
( 64K)

SAR- ADC
( 64K)

PS2C
( 64K)

FFB0_0000

TZPC
( 64K)

SPDI F( 2ch)
( 64K)

I 2C_AUDI O
( 64K)

DW_PWM 0/ 1/ 2/ 3
( 64K)

Cor e GI C
( 512K)

FF62_0000

FF63_0000

FF00_0000

I 2C_HDMI
( 64K)

TSADC
( 64K)

DDR_PUBL0
( 64K)

FFC0_0000

UART_GPS
( 64K)

FFB2_0000

CRU
( 64K)

GRF
( 64K)

GPI O0
( 64K)

PMU
( 64K)

PMU I nt er nal  Mem 
( 4K)

FF75_0000

FF76_0000

FF77_0000

FF64_0000

FF74_0000

FF65_0000

FF61_0000

FF66_0000

FF67_0000

FF68_0000

TI MER( 6ch)
( 64K)

DDR_PCTL0
( 64K)

DDR_PCTL1
( 64K)

FF89_0000

FF8A_0000

Reser ved
( 64K)

Reser ved
( 256K)

GPU
( 64K)

FF9D_0000

FFA2_0000

Reser ved
( 256K)

FFA8_0000

FF08_0000

Reser ved
( 256K)

UART_BT
( 64K)

UART_BB
( 64K)

FF26_0000

TSP
( 64K)

FF41_0000

FF50_0000

FF58_0000

FF5C_0000

A17_Debug
( 512K)

FFB3_0000

FF73_0000

eMMC
( 64K)

Reser ved
( 832K)

FF54_0000

FF00_0000

0000_0000

FF0C_0000

DDR_PUBL1
( 64K)

FF6B_0000

FF6C_0000

FF40_0000

Reser ved
( 320K)

FF30_0000

FF60_0000

FF0D_0000

FF0F_0000

FF0E_0000

FF10_0000

FF11_0000

FF12_0000

FF13_0000

SPI 2
( 64K)

FF15_0000

FF16_0000

FF17_0000

FF18_0000

FF19_0000

FF1A_0000

FF1B_0000

FF1C_0000

Reser ved
( 448K)

FF25_0000

FF27_0000

FF28_0000

FF2A_0000

NandC 1
( 64K)

FF42_0000

FF43_0000

PERI  AXI  Bus
( 1M)

FF30_0000

Reser ved
( 192K)

FFB8_0000

Reser ved
( 64K)

GPI O1
( 64K)

GPI O2
( 64K)

GPI O3
( 64K)

GPI O4
( 64K)

GPI O5
( 64K)

GPI O6
( 64K)

FF78_0000

FF79_0000

FF7A_0000

FF7B_0000

FF7C_0000

FF7D_0000

FF70_0000

UART_EXP
( 64K)

FF1D_0000

Ser vi ce Cor e
( 64K)

FFA9_0000

Ser vi ce DMA
( 64K)

FFAA_0000

Ser vi ce GPU
( 64K)

FFAB_0000

Ser vi ce PERI
( 64K)

FFAC_0000

Ser vi ce BUS
( 64K)

FFAD_0000

Ser vi ce VI O
( 64K)

FFAE_0000

Ser vi ce VPU
( 64K)

FFAF_0000

Ser vi ce HEVC
( 64K)

I 2C_SENSOR
( 64K)

FF14_0000

USB HOST 1
( 256K)

GPI O7
( 64K)

FF7E_0000

WDT
( 64K)

FF80_0000

CRYPTO
( 64K)

FF8B_0000

Cor e SLV
( 512K)

FFC8_0000

Reser ved
( 64K)

FF29_0000

FF7F_0000

SECURE GRF
( 64K)

HOST
( 64K)

Reser ved
( 320K)

FFA3_0000

FFA4_0000

NandC 0
( 64K)

Ti mer  6~7 
( 64K)

Reser ved
( 384K)

FF88_0000

SCR
( 64K)

FF1E_0000

RK_PWM 0/ 1/ 2/ 3
( 64K)

FF81_0000

GPI O8
( 64K)

FF82_0000

Cor e AXI  Bus
( 1M)

FFE0_0000

GPS
( 512K)

Reser ved
( 64K)

FFB4_0000

CCS
( 64K)

FF69_0000

SPDI F 8CH
( 64K)

FF8C_0000

USB HOST 0 EHCI
( 128K)

FF52_0000

PERI  MMU
( 64K)

FF2B_0000

eFuse- 256bi t s
( 64K)

FFB5_0000

CCP
( 64K)

FF6D_0000

Reser ved
( 64K)

FF6E_0000

FF6F_0000

I EP
( 64K)

I SP MI NI
( 64K)

FF90_0000

FF91_0000

FF92_0000

RGA
( 64K)

FF93_0000

VOP_BI G
( 64K)

FF94_0000

VI DEO
( 64K)

FF9B_0000

VOP_LI T
( 64K)

VI P
( 64K)

FF95_0000

HEVC
( 64K)

Reser ved
( 64K)

DSI  HOST 0
( 16K)

DSI  HOST 1
( 16K)

CSI  HOST 
( 16K)

LVDS
( 16K)

FF96_0000

FF96_4000

FF96_8000

FF96_C000

FF97_4000
eDP

( 16K)

FF97_0000

Reser ved
( 48K)

FF9A_0000
HDMI

( 128K)

FF98_0000

FF9C_0000

UART_DBG
( 64K)

FF6A_0000

FF72_0000 FF96_0000

BOOTROM
( 20K)

Bus I nt  Mem
( 96K)

FFFF_FFFF

FF72_0000

Bef or e Remap

FFFF_0000

FF70_0000

BOOTROM
( 20K)

Bus I nt  Mem
( 96K)

Af t er  Remap

FFFD_0000

FFFE_0000

FFFF_FFFF/ FF72_0000

FFFE_0000/ FF70_0000

 

Fig. 2-1 RK3288 Address Mapping 
 

2.2  System Boot  

RK3288 provides system boot from off -chip devices such as SDMMC card, 8bits async nand 

flash  or toggle nand flash , SPI nor or nand, and e MMC memory. When boot code  is not ready in 

these devices, also provide system code download into them by USB OTG interface. All of the 
boot code will be stored in internal boot rom . The following is the whole boot procedure for boot 
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code, which will be stored in bootrom  in advance.  

The following features are supports.  

Support secure boot mode and non -secure boot mode  

Support system boot from the following device:  
8bits Async Nand Flash  

8bits Toggle Nand Flash  

SPI2_CS0 interface  
eMMC interface  

SDMMC Card  

Support system code download b y USB OTG  
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   Cortex-A17 get first instruction from 
address 0xffff0000, 

romcode start to run

Check ID BLOCK from 
external eMMC device

ID BLOCK correct?

1.Read 2K SDRAM initialization image code to internal SRAM
2.Run image code to do DDR initialization
3.Transfer boot image code to DDR
4.Run boot image code

Yes

Check ID BLOCK from 
external SPI Nor Flash

Check ID BLOCK from 
external SPI Nand Flash

No

1.Wait request for download DDR image code
2.Download DDR image code to internal SRAM
3.Run DDR image code
4.Wait request for download loader image code
5.Download loader image code to DDR
6.Run loader image

Initialize USB port

OS, 
Boot or download end

ID BLOCK correct?
Yes

No

ID BLOCK correct? Yes

No

No

Check ID BLOCK from 
external Nand Flash

ID BLOCK correct?

No

Yes

Check ID BLOCK from 
external SDMMC card

ID BLOCK correct? Yes

 
   

Fig. 2-2 RK3288 boot procedure flow 

2.3  System Interrupt connection  

RK3288 provides an general interrupt controller(GIC) for Cortex -A17 MPCore processor, which 
has 112 SPI  (shared peripheral interrupts )  interrupt sources and 3 PPI( Private peripheral 
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interrupt ) interrupt source and separately generates one nIRQ and one nFIQ to CPU. The 
triggered type for each interrupts is high level sensitive, not programmable. The detailed  

interrupt sources connection is in the following table. For detailed GIC setting, please refer to  

Chapter 1 3. 
Table 2-1 RK3288 Interrupt connection list 

IRQ Type  IRQ ID  Source(spi)  Polarity  

PPI 

26  HYPERVISOR TIMER High level  

27  VIRTUAL TIMER  High level  

29  SECURE PHYSICAL TIMER  High level  

30  NON-SECURE PHY TIMER High level  

SPI 

32  DMAC_BUS (0)  High level  

33  DMAC_BUS (1)  High level  

34  DMAC_PERI (0)  High level  

35  DMAC_PERI (1)  High level  

36  UPCTL 0 High level  

37  UPCTL 1 High level  

38  GPU_IRQJOB High level  

39  GPU_IRQMMU  High level  

40  GPU_IRQGPU High level  

41  VIDEO ENCODER  High level  

42  VIDEO DECODER  High level  

43  VIDEO MMU  High level  

44  HEVC High level  

45  VIP High level  

46  ISP Hig h level  

47  VOP_BIG  High level  

48  VOP_LIT  High level  

49  IEP High level  

50  RGA High level  

51  DSI 0 HOST  High level  

52  DSI 1 HOST  High level  

53  CSI HOST 0  High level  

54  CSI HOST 1  High level  

55  USB OTG High level  

56  USB HOST 0 EHCI  High le vel  

57  USB HOST 1  High level  

58  N/A  High level  

59  GMAC High level  

60  GMAC PMT High level  

61  GPS High level  

62  GPS TIMER High level  

63  HS-ADC/TSI  High level  

64  SD/MMC  High level  

65  SDIO 0  High level  

66  SDIO 1  High level  

67  eMMC High le vel  
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IRQ Type  IRQ ID  Source(spi)  Polarity  

68  SARADC High level  

69  TSADC High level  

70  NANDC 0  High level  

71  PERI MMU High level  

72  NANDC 1  High level  

73  USB HOST 0 OHCI  High level  

74  TPS High level  

75  SCR High level  

76  SPI0  High level  

77  SPI1  High level  

78  SPI2  High level  

79  PS2C High level  

80  CRYPTO High level  

81  HOST PULSE 0  High level  

82  HOST PULSE 1  High level  

83  HOST 0  High level  

84  HOST 1  High level  

85  I2S/PCM (8ch)  High level  

86  SPDIF(8ch)  High level  

87  UART_BT High level  

88  UART_BB High level  

89  UART_DBG  High level  

90  UART_GPS High level  

91  UART_EXP High level  

92  I2C_PMU  High level  

93  I2C_AUDIO  High level  

94  I2C_SENSOR  High level  

95  I2C_CAM  High level  

96  I2C_TP  High level  

97  I2C_HDMI  High level  

98  TIMER 6CH 0  High level  

99  TIMER 6CH 1  High level  

100  TIMER 6CH 2  High level  

101  TIMER 6CH 3  High level  

102  TIMER 6CH 4  High level  

103  TIMER 6CH 5  High level  

104  TIMER 2CH 0  High level  

105  TIMER 2CH 1  High level  

106  PWM0 High level  

107  PWM1 High level  

108  PWM2 High level  

109  PWM3 High level  

110  RK_PWM High level  

111  WDT High level  
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IRQ Type  IRQ ID  Source(spi)  Polarity  

112  PMU High level  

113  GPIO0  High level  

114  GPIO1  High level  

115  GPIO2  High level  

116  GPIO3  High level  

117  GPIO4  High level  

118  GPIO5  High level  

119  GPIO6  High level  

120  GPIO7  High level  

121  GPIO8  High level  

122  AHB ARBITER0 (USB)  High level  

123  AHB ARBITER1 (EMEM)  High level  

124  AHB ARBITER2 (MMC)  High level  

125  USBOTG_ID  High level  

126  USBOTG_BVALID  High level  

127  USBOTG_LINESTATE  High level  

128  USBHOST0_LINESTATE  High level  

129  USBHOST1_LINESTATE  High level  

130  eDP DP High level  

131  SDMMC_DETECT_N  High level  

132  SDIO0_DETECT_N  High level  

133  SDIO1_DETECT_N  High level  

134  HDMI WAKEUP  High level  

135  HDMI  High level  

136  CCP High level  

137  CCS High level  

138  SDMMC DETECT DUAL EDGE  High level  

139  GPIO7_B3 DUAL EDGE  High level  

140  GPIO7_C6_DUAL EDGE  High level  

141  GPIO8_A2_DUAL EDGE  High level  

142  eDP HDMI  High level  

143  HEVC MMU High level  

183  PMUIRQ[0]  High level  

184  PMUIRQ[1]  High level  

185  PMUIRQ[2]  High level  

186  PMUIRQ[3]  High level  

 

2.4  System DMA hardware request connection  

RK3288 provides 2 DMA controllers: DMAC _BUS inside bus  system and DMAC _PERI inside 
peri pheral  system. As for DMAC _BUS, there are 6 hardware requ est ports. Another, 1 5 

hardware request ports are used in DMAC _PERI, the trigger type for each of them is high 

level, not programmable. For detailed descriptions of DMAC _BUS and DMAC _PERI, please 
refer to related section . 

 
Table 2-2 RK3288 DMAC_BUS Hardware request connection list 
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Req Number  Source  Polarity  

0 I2S/PCM( 8CH) TX High level  

1 I2S/PCM( 8CH) RX High level  

2 SPDIF(2CH)  TX High level  

3 SPDIF(8CH)  TX High level  

4 UART_DBG TX High level  

5 UART_DBG RX High level  

 
Table 2-3 RK3288 DMAC_PERI Hardware request connection list 

Req Number  Source  Polarity  

0 HS-ADC/TSI  High level  

1 UART_BT TX  High level  

2 UART_BT RX  High level  

3 UART_BB TX  High level  

4 UART_BB RX High level  

5 N/A  N/A  

6 N/A  N/A  

7 UART_GPS TX  High level  

8 UART_GPS RX High level  

9 UART_EXP TX High level  

10  UART_EXP RX High level  

11  SPI0 TX  High level  

12  SPI0 RX  High level  

13  SPI1 TX  High level  

14  SPI1 RX  High level  

15  SPI2 TX  High lev el 

16  SPI2 RX  High level  
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Chapter 3  Clock & Reset Unit (CRU)  

3.1  Overview  

The CRU  is an APB slave module that is designed for generating all of the system clocks, 

resets of chip. CRU generates system clock from PLL output clock or external clock source, and 

gener ate s system reset from external power -on - reset, watchdog timer reset or software reset.  

CRU supports  the following features:  
 ̧ Compliance to the AMBA APB interface  

 ̧ Embedded five  PLLs 

 ̧ Flexible selection of clock source  
 ̧ Supports the respective  gating of all cl ocks  

 ̧ Supports the respective software reset of all modules  

3.2  Block Diagram  

The CRU comprises with:  
 ̧ PLL 

 ̧ Register configuration unit  

 ̧ Clock generate unit  
 ̧ Reset generate unit  

 

clk_gen(CGU)

APB 

Interface

Clock & 

Reset

Control 

Signal

rst_gen(RGU)

apb_cru(CRU 

Register

Groups)

PLL

 
Fig. 3-1 CRU Architecture 

3.3  System Reset Solution  

The following diagrams show reset architecture in this block.  
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Fig. 3-2 Reset Architecture Diagram 

Reset source of each reset signal includes har dware reset (NPOR), power -off mode wakeup 

reset (pwroff_wakeup_rstn), soc watch dog reset (soc_wdt_rstn), power domain power down 
reset (pd_xx_dwn_rst_n), software reset request (xxx_softrstn_req), global software reset1 

(glb_srstn_1), global software rese t2 (glb_srstn_2) and A9 core watch dog reset 

(core_wdt_rstn).  
The óxxô of pd_xx_dwn_rst_n represents core0, core1, core2, core3, cs, cpu, peri, vio, video or 
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gpu. The óxxxô of resetn_xxx and xxx_softrstn_req is the module name.  
Pwroff_wakeup_rstn is the r eset when wakeup from the power -off mode, it will reset the all 

SOC logic except internal PMU.  

Soc_wdt_rstn is the reset from watch -dog IP in the SoC, but core_wdt_rstn is the reset from A9 
core watch -dog block.  

Glb_srstn_1 and glb_srstn_2 are the global s oftware reset by programming CRU register. 

When writing register CRU_GLB_SRST_FST_VALUE as 0xfdb9, glb_srstn_1 will be asserted, 
and when writing register CRU_GLB_SRST_SND_VALUE as 0xeca8, glb_srstn_2 will be 

asserted. The two software resets will be self -clear by hardware. Glb_srstn_1 will reset the all 

logic except PMU_SYS_REG0~3. And Glb_srstn_2 will reset the all logic except 
PMU_SYS_REG0~3, GRF and all GPIOs.  

3.4  Function Description  

There are five PLLs:  

ARM PLL, DDR PLL, CODEC PLL, GENERAL PLL and NEW PL L in CRU.  
PLLs all can be set to slow mode or deep slow mode, directly output selectable 24MHz or 

32.768kHz. When power on or changing PLL setting, we must force PLL into slow mode to 

ensure output stable clock.  
To maximize the flexibility, some of clocks can select divider source from three PLLs (CODEC 

PLL, GENERAL PLL and NEW PLL).  

To provide some specific frequency, another solution is integrated: fractional divider. In order 
to be sure the performance for divided clock, there is some usage limit, we can  only get low 

frequency and divider factor must be larger than 20.  

All clocks can be software gated and all reset can be software generated.  

3.5  PLL Introduction  

3.5.1  Overview  

This chip uses 5GHz PLL for all four PLLs. The 5GHz PLL is a general purpose, high -perfor mance 

PLL-based clock generator. The VCO operates from 440 MHz to 5000MHz, but the frequency 
range of 440 MHz to 2200MHz is recommended. It has a programmable output frequency, 

which ranges from 27.5 MHz to 5000 MHz configured through a 6 -bit input divider , a 13 -bit 

feedback divider and a 4 -bit output divider. Around 50% duty cycle of output clocks can be 

achieved by enabling the output divider. It can also be used as a clock buffer through a bypass 
mode that bypasses and powers down the PLL. A full power -down mode is also available.  

2.2GHz PLL supports the following features:  

Fully integrated, including loop filter  
Power supply: 1.0V single power supply  

VCO operating range: 440MHz ï 5000MHz(440MHz ï 2200MHz is recommended)  

Output frequency range: 27.5MHz  ï 5000MHz (27.5MHz ï 2200MHz is recommended)  
Input frequency range: 269kHz ï 5000MHz  (269kHz ï 2200MHz is recommended)  

PFD comparison frequency range: 269kHz ï 5000MHz(269kHz ï 2200MHz is 

recommended)  
Low power consumption: 3mA @ 1100MHz during normal op eration  

Contains 6 -bit input, 13 -bit feedback and 4 -bit output dividers  

Input divider value range: 1 ï64  
Feedback divider value range: 1 ï4096  

Output divider value range: 1, 2 -16 (even only)  

Bandwidth adjustment of div. reference: 1 ï4096  
Output duty cycle:  +/ -5% (/1), +/ -2% (/N)  

Period jitter (P -P) (max): +/ -2.5% output cycle  

Reset pulse width (min): 5us  

Lock time (min allowed): 500 div. reference cycles  
Freq. overshot (full -~/half -~) (max): 40%/50%  

Ref. input jitter (long - term, P -P) (max): 2% div. referenc e cycle  

Reference H/L pulse width (min) : 230ps  
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Bypass and Power -down mode  
Lock detector  

 

3.5.2  Block diagram  
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Fig. 3-3 PLL Block Diagram 
 

3.5.3  Operation  mode  

Locked  

The positive edges of the PLL feedback and reference signals are phase aligned in normal 

operation. Because the feedback signal is internal, NO phase relationship is guaranteed 
between RCLK and CLKOUT. The output clock frequency is programmable through the divider 

setting of CLKR[5 :0], CLKF[12:0] and CLKOD[3:0].  

Reset (RESET=1)  
The PLL outputs a fixed free - running frequency in the range of 20MHz to 200MHz for a divide 

by 1 output depending on the specific PLL type.  

Power -down (PWRDN=1)  
All analog circuitry in the PLL is turned off s o as to only dissipate leakage current. The digital 

dividers are not affected.  

Bypass (BYPASS=1)  

The reference input is bypassed directly to the outputs.  
Test (TEST=1)  

The reference input drives all dividers cascaded one after the other for production test ing.  

 

3.5.4  PLL Bandwidth Adjustment  

The loop bandwidth (BW) of the PLL can be adjusted using BWADJ[11:0]. The bandwidth is 

given by: BW = nom_BW*sqrt(NF / 2 / NB), where nom_BW is approximately given by: 
nom_BW = Fref / (NR*20), and Fref is the reference clock frequency. The damping factor (D) 

is approximately given by: D = nom_D*sqrt(NF / 2 / NB), where nom_D is approximately 1. 

Because the damping factor changes with bandwidth settings, the bandwidth is practically 
limited to: nom_BW/sqrt(2) < BW < nom_BW*sqrt (2), in order to limit the damping factor 

range to 0.7 -  1.4. The -3dB bandwidth (Fbw_3dB) is approximately given by: Fbw_3dB = 2.4 

* nom_BW * (NF / 2 / NB). The recommended setting for NB is NF / 2, which will yield the 
nominal bandwidth. Note that nom_BW  and nom_D are chosen to result in optimal PLL loop 

dynamics.  

3.6  Register Description  

This section describes the control/status registers of the design.  
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3.6.1  CRU R egisters Summary  

Name  Offset  Size  Reset Value  Description  

CRU_APLL_CON0  0x0000  W 0x00000b01  ARM PLL configuration register0  

CRU_APLL_CON1  0x0004  W 0x000003e7  ARM PLL configuration register1  

CRU_APLL_CON2  0x0008  W 0x000001f3  ARM PLL configuration register2  

CRU_APLL_CON3  0x000c  W 0x00000008  ARM PLL configuration register3  

CRU_DPLL_CON0  0x0010  W 0x 00000b03  DDR PLL configuration register0  

CRU_DPLL_CON1  0x0014  W 0x0000031f  DDR PLL configuration register1  

CRU_DPLL_CON2  0x0018  W 0x0000018f  DDR PLL configuration register2  

CRU_DPLL_CON3  0x001c  W 0x00000008  DDR PLL configuration register3  

CRU_CPLL_CON0 0x0020  W 0x00000b03  CODEC PLL configuration register0  

CRU_CPLL_CON1 0x0024  W 0x000002ff  CODEC PLL configuration register1  

CRU_CPLL_CON2 0x0028  W 0x0000017f  CODEC PLL configuration register2  

CRU_CPLL_CON3 0x002c  W 0x00000008  CODEC PLL configuration regi ster3  

CRU_GPLL_CON0  0x0030  W 0x00000b01  
GENERAL PLL configuration 

register0  

CRU_GPLL_CON1  0x0034  W 0x00000251  
GENERAL PLL configuration 

register1  

CRU_GPLL_CON2  0x0038  W 0x00000128  
GENERAL PLL configuration 

register2  

CRU_GPLL_CON3  0x003c  W 0x00000008  
GENERAL PLL configuration 

register3  

CRU_NPLL_CON0  0x0040  W 0x00000b03  NEW PLL configuration register0  

CRU_NPLL_CON1  0x0044  W 0x000003e7  NEW PLL configuration register1  

CRU_NPLL_CON2  0x0048  W 0x000001f3  NEW PLL configuration register2  

CRU_NPLL_CON3  0x004c  W 0x00000008  NEW PLL configuration register3  

CRU_MODE_CON  0x0050  W 0x00000000  System work mode control register  

CRU_CLKSEL0_CON  0x0060  W 0x00000031  
Internal clock select and divide 

register0  

CRU_CLKSEL1_CON  0x0064  W 0x0000b109  
Internal clock select and  divide 

register1  

CRU_CLKSEL2_CON  0x0068  W 0x00000020  
Internal clock select and divide 

register2  

CRU_CLKSEL3_CON  0x006c  W 0x00000200  
Internal clock select and divide 

register3  

CRU_CLKSEL4_CON  0x0070  W 0x00000300  
Internal clock select and divide 

register 4 

CRU_CLKSEL5_CON  0x0074  W 0x00000200  
Internal clock select and divide 

register5  

CRU_CLKSEL6_CON  0x0078  W 0x00000101  
Internal clock select and divide 

register6  

CRU_CLKSEL7_CON  0x007c  W 0x0bb8ea60  
Internal clock select and divide 

register7  

CRU_CLKSEL8_C ON 0x0080  W 0x0bb8ea60  
Internal clock select and divide 

register8  
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Name  Offset  Size  Reset Value  Description  

CRU_CLKSEL9_CON  0x0084  W 0x0bb8ea60  
Internal clock select and divide 

register9  

CRU_CLKSEL10_CON  0x0088  W 0x0000a101  
Internal clock select and divide 

register10  

CRU_CLKSEL11_CON  0x008c  W 0x00002780  
Internal clock select and divide 

register11  

CRU_CLKSEL12_CON  0x0090  W 0x00008080  
Internal clock select and divide 

register12  

CRU_CLKSEL13_CON  0x0094  W 0x00000200  
Internal clock select and divide 

register13  

CRU_CLKSEL14_CON  0x0098  W 0x00000200  
Internal clock select and divide 

register14  

CRU_CLKSEL15_CON  0x009c  W 0x00000200  
Internal clock select and divide 

register15  

CRU_CLKSEL16_CON  0x00a0  W 0x00000200  
Internal clock select and divide 

register16  

CRU_CLKSEL17_CON  0x00a4  W 0x0bb8ea60  
Internal c lock select and divide 

register17  

CRU_CLKSEL18_CON  0x00a8  W 0x0bb8ea60  
Internal clock select and divide 

register18  

CRU_CLKSEL19_CON  0x00ac  W 0x0bb8ea60  
Internal clock select and divide 

register19  

CRU_CLKSEL20_CON  0x00b0  W 0x0bb8ea60  
Internal clock selec t and divide 

register20  

CRU_CLKSEL21_CON  0x00b4  W 0x00000b00  
Internal clock select and divide 

register21  

CRU_CLKSEL22_CON  0x00b8  W 0x00000900  
Internal clock select and divide 

register22  

CRU_CLKSEL23_CON  0x00bc  W 0x001f05dc  
Internal clock select and divi de 

register23  

CRU_CLKSEL24_CON  0x00c0  W 0x00001700  
Internal clock select and divide 

register24  

CRU_CLKSEL25_CON  0x00c4  W 0x00000707  
Internal clock select and divide 

register25  

CRU_CLKSEL26_CON  0x00c8  W 0x00000ec0  
Internal clock select and divide 

registe r26  

CRU_CLKSEL27_CON  0x00cc  W 0x00000700  
Internal clock select and divide 

register27  

CRU_CLKSEL28_CON  0x00d0  W 0x00000f03  
Internal clock select and divide 

register28  

CRU_CLKSEL29_CON  0x00d4  W 0x00000742  
Internal clock select and divide 

register29  

CRU_CLKSEL30_CON  0x00d8  W 0x00000000  
Internal clock select and divide 

register30  
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Name  Offset  Size  Reset Value  Description  

CRU_CLKSEL31_CON  0x00dc  W 0x00000000  
Internal clock select and divide 

register31  

CRU_CLKSEL32_CON  0x00e0  W 0x00000101  
Internal clock select and divide 

register32  

CRU_CLKSEL33_CO N 0x00e4  W 0x00000303  
Internal clock select and divide 

register33  

CRU_CLKSEL34_CON  0x00e8  W 0x00008000  
Internal clock select and divide 

register34  

CRU_CLKSEL35_CON  0x00ec  W 0x00000303  
Internal clock select and divide 

register35  

CRU_CLKSEL36_CON  0x00f0  W 0x00000000  
Internal clock select and divide 

register36  

CRU_CLKSEL37_CON  0x00f4  W 0x00001ef3  
Internal clock select and divide 

register37  

CRU_CLKSEL38_CON  0x00f8  W 0x00000303  
Internal clock select and divide 

register38  

CRU_CLKSEL39_CON  0x00fc  W 0x0000000 7 
Internal clock select and divide 

register39  

CRU_CLKSEL40_CON  0x0100  W 0x00000200  
Internal clock select and divide 

register40  

CRU_CLKSEL41_CON  0x0104  W 0x0bb8ea60  
Internal clock select and divide 

register41  

CRU_CLKSEL42_CON  0x0108  W 0x00000000  
Internal  clock select and divide 

register42  

CRU_CLKGATE0_CON  0x0160  W 0x00000000  
Internal clock gating control 

register0  

CRU_CLKGATE1_CON  0x0164  W 0x00000000  
Internal clock gating control 

register1  

CRU_CLKGATE2_CON  0x0168  W 0x00000000  
Internal clock gating cont rol 

register2  

CRU_CLKGATE3_CON  0x016c  W 0x00000000  
Internal clock gating control 

register3  

CRU_CLKGATE4_CON  0x0170  W 0x00000000  
Internal clock gating control 

register4  

CRU_CLKGATE5_CON  0x0174  W 0x00000000  
Internal clock gating control 

register5  

CRU_CLKGATE6_CON  0x0178  W 0x00000000  
Internal clock gating control 

register6  

CRU_CLKGATE7_CON  0x017c  W 0x00000000  
Internal clock gating control 

register7  

CRU_CLKGATE8_CON  0x0180  W 0x00000000  
Internal clock gating control 

register8  

CRU_CLKGATE9_CON  0x0184  W 0x0 0000000  
Internal clock gating control 

register9  
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Name  Offset  Size  Reset Value  Description  

CRU_CLKGATE10_CON  0x0188  W 0x00000000  
Internal clock gating control 

register10  

CRU_CLKGATE11_CON  0x018c  W 0x00000000  
Internal clock gating control 

register11  

CRU_CLKGATE12_CON  0x0190  W 0x00000000  
Internal clock gating control 

register12  

CRU_CLKGATE13_CON  0x0194  W 0x00000000  
Internal clock gating control 

register13  

CRU_CLKGATE14_CON  0x0198  W 0x00000000  
Internal clock gating control 

register14  

CRU_CLKGATE15_CON  0x019c  W 0x00000000  
Internal clock gating con trol 

register15  

CRU_CLKGATE16_CON  0x01a0  W 0x00000000  
Internal clock gating control 

register16  

CRU_CLKGATE17_CON  0x01a4  W 0x00000000  
Internal clock gating control 

register17  

CRU_CLKGATE18_CON  0x01a8  W 0x00000000  
Internal clock gating control 

register18  

CRU_GLB_SRST_FST_VAL

UE 
0x01b0  W 0x00000000  

The first global software reset 

config value  

CRU_GLB_SRST_SND_VA

LUE 
0x01b4  W 0x00000000  

The second global software reset 

config value  

CRU_SOFTRST0_CON  0x01b8  W 0x00000000  
Internal software reset control 

registe r0  

CRU_SOFTRST1_CON  0x01bc  W 0x00000000  
Internal software reset control 

register1  

CRU_SOFTRST2_CON  0x01c0  W 0x00000000  
Internal software reset control 

register2  

CRU_SOFTRST3_CON  0x01c4  W 0x00000000  
Internal software reset control 

register3  

CRU_SOFTRST4_CON 0x01c8  W 0x00000000  
Internal software reset control 

register4  

CRU_SOFTRST5_CON  0x01cc  W 0x00000000  
Internal software reset control 

register5  

CRU_SOFTRST6_CON  0x01d0  W 0x00000000  
Internal software reset control 

register6  

CRU_SOFTRST7_CON  0x01d4  W 0x 00000000  
Internal software reset control 

register7  

CRU_SOFTRST8_CON  0x01d8  W 0x00000000  
Internal software reset control 

register8  

CRU_SOFTRST9_CON  0x01dc  W 0x00000000  
Internal software reset control 

register9  

CRU_SOFTRST10_CON  0x01e0  W 0x00000000  
Intern al software reset control 

register10  
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Name  Offset  Size  Reset Value  Description  

CRU_SOFTRST11_CON  0x01e4  W 0x00000000  
Internal software reset control 

register11  

CRU_MISC_CON  0x01e8  W 0x00000000  SCU control register  

CRU_GLB_CNT_TH  0x01ec  W 0x00000064  global reset wait counter threshold  

CRU_GLB_RST_CON 0x01f0  W 0x00000000  global reset trigger select  

CRU_GLB_RST_ST  0x01f8  W 0x00000000  global reset status  

CRU_SDMMC_CON0  0x0200  W 0x00000002  sdmmc control0  

CRU_SDMMC_CON1  0x0204  W 0x00000000  sdmmc control1  

CRU_SDIO0_CON0  0x0208  W 0x00000002  sdio0 c ontrol0  

CRU_SDIO0_CON1  0x020c  W 0x00000000  sdio0 control1  

CRU_SDIO1_CON0  0x0210  W 0x00000002  sdio1 control0  

CRU_SDIO1_CON1  0x0214  W 0x00000000  sdio1 control1  

CRU_EMMC_CON0  0x0218  W 0x00000002  emmc control0  

CRU_EMMC_CON1  0x021c  W 0x00000000  emmc contro l1  

 

Notes:  Size  :  B  -  Byte (8 bits) access,  HW  -  Half WORD (16 bits) access,  W  -WORD (32 bits) 
access  

 

3.6.2   Detail  Register Description   

CRU_APLL_CON0  

Address: Operational Base + offset (0x0000)  

ARM PLL configuration register0  

Bit  Attr  Reset Value  Des cription  

31:30  RO 0x0  reserved  

29:24  WO 0x00  

clkr_mask  

CLKR value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

23:20  RO 0x0  reserved  

19:16  WO 0x0  

clkod_mask  

Clock OD  value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:8  RW 0x0b  

clkr  

PLL CLKR factor control  

NR = CLK R + 1  

NR: 1 -64  

7:4  RO 0x0  reserved  

3:0  RW 0x1  

clkod  

PLL CLKOD factor control  

NO = CLKOD + 1  

NO: 1, 2 -16 (even only)  

 

 

CRU_APLL_CON1  
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Address: Operational Base + offset (0x0004)  
ARM PLL configuration register1  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

lock  

PLL lock status  

1'b0: unlock  

1'b1: lock  

30:13  RO 0x0  reserved  

12:0  RW 0x03e7  

clkf  

PLL CLKF factor control  

NF = CLKF + 1  

NF: 1 -4096  

 

 

CRU_APLL_CON2  
Address: Operational Base + offset (0x0008)  

ARM PLL configuration register2  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11: 0 RW 0x1f3  

bwadj  

PLL loop bandwidth adjust  

NB = BWADJ + 1  

 
 

CRU_APLL_CON3  

Address: Operational Base + offset (0x000c)  
ARM PLL configuration register3  

Bit  Attr  Reset Value  Description  

31:22  RO 0x0  reserved  

21  WO 0x0  

reset_mask  

Reset configuration wr ite mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

20  WO 0x0  

test_mask  

Test configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

19  WO 0x0  

ensat_mask  

Ensat configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

18  WO 0x0  

fasten_mask  

Fasten configuration write mask.  

When HIGH, enable the writing corresponding  bit  

When LOW, don't care the writing corresponding bit  
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Bit  Attr  Reset Value  Description  

17  WO 0x0  

power_down_mask  

Power down configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

16  WO 0x0  

bypass_mask  

Bypass configu ration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

15:6  RO 0x0  reserved  

5 RW 0x0  

reset  

PLL reset control  

1'b0: normal  

1'b1: reset  

4 RW 0x0  

test  

PLL test control  

1'b0: normal  

1'b1: test m ode  

3 RW 0x1  

ensat  

PLL saturation behavior enable  

1'b0: disable  

1'b1: enable  

2 RW 0x0  

fasten  

PLL enable fast locking circuit  

1'b0: disable  

1'b1: enable  

1 RW 0x0  

power_down  

PLL power down control  

1'b0: no power down  

1'b1: power down  

0 RW 0x0  

bypass  

PLL bypass mode control  

1'b0: no bypass  

1'b1: bypass  

 

 
CRU_DPLL_CON0  

Address: Operational Base + offset (0x0010)  

DDR PLL configuration register0  

Bit  Attr  
Reset 

Value  
Description  

31:30  RO 0x0  reserved  

29:24  WO 0x00  

clkr_mask  

CLKR value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

23:20  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

19:16  WO 0x0  

clkod_mask  

Clock OD value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When ever y bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:8  RW 0x0b  

clkr  

PLL CLKR factor control  

NR = CLK R + 1  

NR: 1 -64  

7:4  RO 0x0  reserved  

3:0  RW 0x3  

clkod  

PLL CLKOD factor control  

NO = CLKOD + 1  

NO: 1, 2 -16 (even only)  

 

 
CRU_DPLL_ CON1  

Address: Operational Base + offset (0x0014)  

DDR PLL configuration register1  

Bit  Attr  
Reset 

Value  
Description  

31  RW 0x0  

lock  

PLL lock status  

1'b0: unlock  

1'b1: lock  

30:13  RO 0x0  reserved  

12:0  RW 0x031f  

clkf  

PLL CLKF factor control  

NF = CLKF + 1  

NF: 1 -4096  

 

 
CRU_DPLL_CON2  

Address: Operational Base + offset (0x0018)  

DDR PLL configuration register2  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x18f  

bwadj  

PLL loop bandwidth adjust  

NB = BWADJ + 1  

 

 

CRU_DPLL_CON3  
Address: Op erational Base + offset (0x001c)  

DDR PLL configuration register3  
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Bit  Attr  
Reset 

Value  
Description  

31:22  RO 0x0  reserved  

21  WO 0x0  

reset_mask  

Reset configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the wri ting corresponding bit  

20  WO 0x0  

test_mask  

Test configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

19  WO 0x0  

ensat_mask  

Ensat configuration write mask.  

When HIGH, enable the writin g corresponding bit  

When LOW, don't care the writing corresponding bit  

18  WO 0x0  

fasten_mask  

Fasten configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

17  WO 0x0  

power_down_mask  

Power down configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

16  WO 0x0  

bypass_mask  

Bypass configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't car e the writing corresponding bit  

15:6  RO 0x0  reserved  

5 RW 0x0  

reset  

PLL reset control  

1'b0: normal  

1'b1: reset  

4 RW 0x0  

test  

PLL test control  

1'b0: normal  

1'b1: test mode  

3 RW 0x1  

ensat  

PLL saturation behavior enable  

1'b0: disable  

1'b1: enable  

2 RW 0x 0 

fasten  

PLL enable fast locking circuit  

1'b0: disable  

1'b1: enable  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

power_down  

PLL power down control  

1'b0: no power down  

1'b1: power down  

0 RW 0x0  

bypass  

PLL bypass mode control  

1'b0: no bypass  

1'b1: bypass  

 

 

CRU_CPLL_CON0  

Address: Operational  Base + offset (0x0020)  
CODEC PLL configuration register0  

Bit  Attr  
Reset 

Value  
Description  

31:30  RO 0x0  reserved  

29:24  WO 0x00  

clkr_mask  

CLKR value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

23:20  RO 0x0  reserved  

19:16  WO 0x0  

clkod_mask  

Clock OD value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:8  RW 0x0b  

clkr  

PLL CLKR factor control  

NR = CLK R + 1  

NR: 1 -64  

7:4  RO 0x0  reserved  

3:0  RW 0x3  

clkod  

PLL CLKOD factor control  

NO = CLKOD + 1  

NO: 1, 2 -16 (even only)  

 

 
CRU_CPLL_CON1  

Address: Operational Base + offset (0x0024)  

CODEC PLL configuration register1  

Bit  Attr  
Reset 

Value  
Description  

31  RW 0x0  

lock  

PLL lock status  

1'b0: unlock  

1'b1: lock  
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Bit  Attr  
Reset 

Value  
Description  

30:13  RO 0x0  reserved  

12:0  RW 0x02ff  

clkf  

PLL CLKF factor control  

NF = CLKF + 1  

NF: 1 -4096  

 

 

CRU_CPLL_CON2  

Address: Operational Base + offset (0x0028)  
CODEC PLL configuration register2  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x17f  

bwadj  

PLL loop bandwidth adjust  

NB = BWADJ + 1  

 

 
CRU_CPLL_CON3  

Address: Operational Base + offset (0x002c)  

CODEC PLL configuration register3  

Bit  Attr  
Reset 

Value  
Description  

31:22  RO 0x0  reserved  

21  WO 0x0  

reset_mask  

Reset configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

20  WO 0x0  

test_mask  

Test configuration write mask.  

Whe n HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

19  WO 0x0  

ensat_mask  

Ensat configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

18  WO 0x0  

fasten_mask  

Fasten configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

17  WO 0x0  

power_down_mask  

Power down configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  
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Bit  Attr  
Reset 

Value  
Description  

16  WO 0x0  

bypass_mask  

Bypass configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

15:6  RO 0x0  reserved  

5 RW 0x0  

reset  

PLL rese t control  

1'b0: normal  

1'b1: reset  

4 RW 0x0  

test  

PLL test control  

1'b0: normal  

1'b1: test mode  

3 RW 0x1  

ensat  

PLL saturation behavior enable  

1'b0: disable  

1'b1: enable  

2 RW 0x0  

fasten  

PLL enable fast locking circuit  

1'b0: disable  

1'b1: enable  

1 RW 0x0  

power_down  

PLL power down control  

1'b0: no power down  

1'b1: power down  

0 RW 0x0  

bypass  

PLL bypass mode control  

1'b0: no bypass  

1'b1: bypass  

 

 

CRU_GPLL_CON0  
Address: Operational Base + offset (0x0030)  

GENERAL PLL configuration register0  

Bit  Attr  
Reset 

Value  
Description  

31:30  RO 0x0  reserved  

29:24  WO 0x00  

clkr_mask  

CLKR value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

23:20  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

19:16  WO 0x0  

clkod_mas k 

Clock OD value write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:8  RW 0x0b  

clkr  

PLL CLKR factor control  

NR = CLK R + 1  

NR: 1 -64  

7:4  RO 0x0  reserve d 

3:0  RW 0x1  

clkod  

PLL CLKOD factor control  

NO = CLKOD + 1  

NO: 1, 2 -16 (even only)  

 

 
CRU_GPLL_CON1  

Address: Operational Base + offset (0x0034)  

GENERAL PLL configuration register1  

Bit  Attr  
Reset 

Value  
Description  

31  RW 0x0  

lock  

PLL lock status  

1'b0:  unlock  

1'b1: lock  

30:13  RO 0x0  reserved  

12:0  RW 0x0251  

clkf  

PLL CLKF factor control  

NF = CLKF + 1  

NF: 1 -4096  

 

 
CRU_GPLL_CON2  

Address: Operational Base + offset (0x0038)  

GENERAL PLL configuration register2  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x128  

bwadj  

PLL loop bandwidth adjust  

NB = BWADJ + 1  

 

 

CRU_GPLL_CON3  
Address: Operational Base + offset (0x003c)  

GENERAL PLL configuration register3  
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Bit  Attr  
Reset 

Value  
Description  

31:22  RO 0x0  reserved  

21  WO 0x0  

reset_mask  

Reset configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

20  WO 0x0  

test_mask  

Test configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

19  WO 0x0  

ensat_mask  

Ensat configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

18  WO 0x0  

fasten_mask  

Fasten configuration write mask.  

When HIGH, enable the  writing corresponding bit  

When LOW, don't care the writing corresponding bit  

17  WO 0x0  

power_down_mask  

Power down configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

16  WO 0x0  

bypa ss_mask  

Bypass configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

15:6  RO 0x0  reserved  

5 RW 0x0  

reset  

PLL reset control  

1'b0: normal  

1'b1: reset  

4 RW 0x0  

test  

PLL test control  

1'b 0: normal  

1'b1: test mode  

3 RW 0x1  

ensat  

PLL saturation behavior enable  

1'b0: disable  

1'b1: enable  

2 RW 0x0  

fasten  

PLL enable fast locking circuit  

1'b0: disable  

1'b1: enable  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

power_down  

PLL power down control  

1'b0: no power down  

1'b1: power down  

0 RW 0x0  

bypass  

PLL bypass mode control  

1'b0: no bypass  

1'b1: bypass  

 

 

CRU_NPLL_CON0  

Address: Operational Base + offset (0x0040)  
NEW PLL configuration register0  

Bit  Attr  
Reset 

Value  
Description  

31:30  RO 0x0  reserved  

29:24  WO 0x00  

clkr_mask  

CLKR v alue write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

23:20  RO 0x0  reserved  

19:16  WO 0x0  

clkod_mask  

Clock OD value write mask.  

When every bit HIGH, enable the writing corre sponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:8  RW 0x0b  

clkr  

PLL CLKR factor control  

NR = CLK R + 1  

NR: 1 -64  

7:4  RO 0x0  reserved  

3:0  RW 0x3  

clkod  

PLL CLKOD factor control  

NO = CLKOD + 1  

NO: 1, 2 -16 (e ven only)  

 

 
CRU_NPLL_CON1  

Address: Operational Base + offset (0x0044)  

NEW PLL configuration register1  

Bit  Attr  
Reset 

Value  
Description  

31  RW 0x0  

lock  

PLL lock status  

1'b0: unlock  

1'b1: lock  
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Bit  Attr  
Reset 

Value  
Description  

30:13  RO 0x0  reserved  

12:0  RW 0x03e7  

clkf  

PLL CLKF factor  control  

NF = CLKF + 1  

NF: 1 -4096  

 

 

CRU_NPLL_CON2  

Address: Operational Base + offset (0x0048)  
NEW PLL configuration register2  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x1f3  

bwadj  

PLL loop bandwidth adjust  

NB = BWADJ + 1  

 

 
CRU _NPLL_CON3  

Address: Operational Base + offset (0x004c)  

NEW PLL configuration register3  

Bit  Attr  
Reset 

Value  
Description  

31:22  RO 0x0  reserved  

21  WO 0x0  

reset_mask  

Reset configuration write mask.  

When HIGH, enable the writing corresponding bit  

When L OW, don't care the writing corresponding bit  

20  WO 0x0  

test_mask  

Test configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

19  WO 0x0  

ensat_mask  

Ensat configuration write mask.  

When H IGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

18  WO 0x0  

fasten_mask  

Fasten configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

17  WO 0x0  

power_down_mask  

Power down configuration write mask.  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  
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Bit  Attr  
Reset 

Value  
Description  

16  WO 0x0  

bypass_mask  

Bypass configuration write mask.  

When HIGH, enable the writing corresponding b it  

When LOW, don't care the writing corresponding bit  

15:6  RO 0x0  reserved  

5 RW 0x0  

reset  

PLL reset control  

1'b0: normal  

1'b1: reset  

4 RW 0x0  

test  

PLL test control  

1'b0: normal  

1'b1: test mode  

3 RW 0x1  

ensat  

PLL saturation behavior enable  

1'b0: disable  

1'b1: enable  

2 RW 0x0  

fasten  

PLL enable fast locking circuit  

1'b0: disable  

1'b1: enable  

1 RW 0x0  

power_down  

PLL power down control  

1'b0: no power down  

1'b1: power down  

0 RW 0x0  

bypass  

PLL bypass mode control  

1'b0: no bypass  

1'b1: bypass  

 

 

CRU_MODE_CON  
Address: Operational Base + offset (0x0050)  

System work mode control register  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writin g corresponding bit  

15:14  RW 0x0  

npll_work_mode  

NEW PLL work mode select  

2'b00: Slow mode, clock from external 24MHz OSC (default)  

2'b01: Normal mode, clock from PLL output  

2'b10: Deep slow mode, clock from external 32.768kHz  
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Bit  Attr  
Reset 

Value  
Description  

13:12  RW 0x0  

gpll_work_mode  

GENERAL PLL work mode select  

2'b00: Slow mode, clock from external 24MHz OSC (default)  

2'b01: Normal mode, clock from PLL output  

2'b10: Deep slow mode, clock from external 32.768kHz  

11:10  RO 0x0  reserved  

9:8  RW 0x0  

cpll_work_mode  

CODEC PLL work mode sele ct  

2'b00: Slow mode, clock from external 24MHz OSC (default)  

2'b01: Normal mode, clock from PLL output  

2'b10: Deep slow mode, clock from external 32.768kHz  

7:6  RO 0x0  reserved  

5:4  RW 0x0  

dpll_work_mode  

DDR PLL work mode select  

2'b00: Slow mode, clock fro m external 24MHz OSC (default)  

2'b01: Normal mode, clock from PLL output  

2'b10: Deep slow mode, clock from external 32.768kHz  

3:2  RO 0x0  reserved  

1:0  RW 0x0  

apll_work_mode  

ARM PLL work mode select  

2'b00: Slow mode, clock from external 24MHz OSC (default)  

2'b01: Normal mode, clock from PLL output  

2'b10: Deep slow mode, clock from external 32.768kHz  

 

 
CRU_CLKSEL0_CON  

Address: Operational Base + offset (0x0060)  

Internal clock select and divide register0  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

core_clk_pll_sel  

CORE clock pll source selection  

  1'b0: select ARM PLL  

  1'b1: select GENERAL PLL  

14 :13  RO 0x0  reserved  

12:8  RW 0x00  

a17_core_div_con  

Control A1 7 core clock divider frequency  

 clk_core=clk_src/(div_con+1)  

7:4  RW 0x3  

aclk_core_mp_div_con  

Control core MP AXI clock divider frequency  

 clk=clk_src/(div_con+1)  
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Bit  Attr  
Reset 

Value  
Description  

3:0  RW 0x1  

aclk_core_m0_div_con  

Control core M0 AXI clock divider frequency  

 clk=clk_src/(div_con+1)  

 

 
CRU_CLKSEL1_CON  

Address: Operational Base + offset (0x0064)  

Internal clock select and divide register1  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x1  

bus_aclk_pll_sel  

pd_bus axi clock pll source selection  

  1'b0: select CODEC PLL  

  1'b1: select GENERAL PLL  

14:12  RW 0x3  

pd_bus_ pclk_div_con  

Control pd_bus APB clock divider frequency  

  clk=clk_src/(div_con+1)  

11:10  RO 0x0  reserved  

9:8  RW 0x1  

pd_bus_hclk_div_con  

Control pd_bus AHB clock divider frequency  

  2'b00: aclk_bus:hclk_bus = 1:1  

  2'b01: aclk_bus:hclk_bus = 2:1  

  2'b11: a clk_bus:hclk_bus = 4:1  

7:3  RW 0x01  

pd_bus_aclk_div_con  

Control pd_bus aclk divider frequency  

  clk=clk_src/(div_con+1)  

2:0  RW 0x1  

pd_bus_clk_div_con1  

Control pd_bus AXI clock divider1 frequency  

  clk=clk_src/(div_con+1)  

 

 
CRU_CLKSEL2_CON  

Address: Operat ional Base + offset (0x0068)  

Internal clock select and divide register2  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corre sponding bit  

15:13  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

12:8  RW 0x00  

testout_div_con  

test out clk divider frequency  

  clk_testout=testout_clk_src/(testout_div_con+1)  

7:6  RO 0x0  reserved  

5:0  RW 0x20  

tsadc_div_con  

Control tsadc divider frequency  

  clk_tsadc=tsadc_clk_src/(ts adc_div_con+1)  

 

 
CRU_CLKSEL3_CON  

Address: Operational Base + offset (0x006c)  

Internal clock select and divide register3  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:10  RO 0x0  reserved  

9:8  RW 0x2  

uart4_clk_sel  

Control UART4 clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 24MHz from osc inpu  

7 RO 0x0  reserved  

6:0  RW 0x00  

uart4_div_con  

Control UART4 divider frequency  

  clk_uart0=uart_clk_src/(uart0_div_con+1)  

 

 
CRU_CLKSEL4_CON  

Address: Operational Base + offset (0x0070)  

Internal clock select and divide re gister4  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

i2s_pll_sel  

Control I2S PLL source select ion  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

14:13  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

12  RW 0x0  

i2s0_outclk_sel  

Control I2S clock  work frequency selection  

  1'b0: select clk_i2s  

  1'b1: select 12MHz  

11:10  RO 0x0  reserved  

9:8  RW 0x3  

i2s0_clk_sel  

Control I2S clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select clock from IO input  

  2'b11: select 12MHz from osc input  

7 RO 0x0  reserved  

6:0  RW 0x00  

i2s0_pll_d iv_con  

Control I2S PLL output divider freuency  

  i2s1_div_clk=i2s1_div_src/(i2s1_pll_div_con+1)  

 

 
CRU_CLKSEL5_CON  

Address: Operational Base + offset (0x0074)  

Internal clock select and divide register5  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

spdif_pll_sel  

Control SPDIF PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general  pll clock  

14:10  RO 0x0  reserved  

9:8  RW 0x2  

spdif_clk_sel  

Control SPDIF clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 12MHz from osc inpu  

7 RO 0x0  reser ved  

6:0  RW 0x00  

spdif_pll_div_con  

Control SPDIF PLL output divider freuency  

  spdif_div_clk=spdif_div_src/(spdif_pll_div_con+1)  

 

 

CRU_CLKSEL6_CON  
Address: Operational Base + offset (0x0078)  

Internal clock select and divide register6  
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Bit  Attr  
Reset 

Val ue  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

isp_j peg _pll_sel  

Control ISP j peg  PLL source selection  

  2'b00: se lect codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

13:8  RW 0x01  

isp_j peg _div_con  

Control isp j peg  divider freuency  

  jpeg _div_clk= jpeg _div_src/(isp_j peg _div_con+1)  

7:6  RW 0x0  

isp_pll_sel  

Control ISP PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

5:0  RW 0x01  

isp_div_con  

Control isp divider freuency  

isp_div_clk=i sp_div_src/( isp_pll_div_con+1)  

 

 
CRU_CLKSEL7_CON  

Address: Operational Base + offset (0x007c )  

Internal clock select and divide register7  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8e

a60  

uart4_frac_factor  

Control uart4 fraction divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 

 
CRU_CLKSEL8_CON  

Address: Operation al Base + offset (0x0080)  

Internal clock select and divide register8  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8e

a60  

i2s0_frac_factor  

Control I2S fraction divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 
 

CRU_CLKSEL9_C ON  

Address: Operational Base + offset (0x0084)  
Internal clock select and divide register9  
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Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8

ea60  

spdif_frac_factor  

Control SPDIF fraction divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for deno minator  

 

 
CRU_CLKSEL10_CON  

Address: Operational Base + offset (0x0088)  

Internal clock select and divide register10  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When  every bit LOW, don't care the writing corresponding bit  

15  RW 0x1  

peri_pll_sel  

Control peripheral clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

14  RO 0x0  reserved  

13:12  RW 0x2  

peri_pclk_div_con  

Control the d ivider ratio between aclk_periph and pclk_periph  

  2'b00: aclk_periph:pclk_periph = 1:1  

  2'b01: aclk_periph:pclk_periph = 2:1  

  2'b10: aclk_periph:pclk_periph = 4:1  

  2'b11: aclk_periph:pclk_periph = 8:1  

11:10  RO 0x0  reserved  

9:8  RW 0x1  

peri_hclk_div_co n 

Control the divider ratio between aclk_periph and hclk_periph  

  2'b00: aclk_periph:hclk_periph = 1:1  

  2'b01: aclk_periph:hclk_periph = 2:1  

  2'b10: aclk_periph:hclk_periph = 4:1  

7:5  RO 0x0  reserved  

4:0  RW 0x01  

peri_aclk_div_con  

Control periphral clock  divider frequency  

  aclk_periph=periph_clk_src/(peri_aclk_div_con+1)  

 

 

CRU_CLKSEL11_CON  
Address: Operational Base + offset (0x008c)  

Internal clock select and divide register11  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:8  RW 0x27  reserved  

7:6  RW 0x2  

mmc0_pll_sel  

Control mmc0 clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select 24MHz  

5:0  RW 0x00  

mmc0_div_con  

Control SDMMC0 divider frequency  

  clk_sdmmc0=general_pll_clk/(mmc0_div_con+1)  

 

 
CRU_CLKSEL12_CON  

Address: Operational Base + offset (0x0090)  

Internal clock select an d divide register12  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x2  

emmc_pll_sel  

Control emmc clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select 24MHz  

13:8  RW 0x00  

emmc_div_con  

Control EMMC divider frequency  

  clk_emmc=general_pll_clk/(emmc_div_con+1)  

7:6  RW 0x2  

sdio0_pll_sel  

Control sdio0  clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select 24MHz  

5:0  RW 0x00  

sdio0_div_con  

Control SDIO0 divider frequency  

  clk_sdio=general_pll_clk/(sdio_div_con+1)  

 

 
CRU_CLKSEL13_CON  

Address: Operatio nal Base + offset (0x0094)  

Internal clock select and divide register13  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corres ponding bit  

15  RW 0x0  

uart_pll_sel  

Control UART1~4 clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

14:13  RW 0x0  

uart0_src_sel  

UART0 clock source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select 480M USBPHY clock  

  2'b11: select new pll clock  

12:11  RW 0x0  

usbphy_480m_sel  

USBPHY 480M clock source selection  

  2'b00: select HOST0  USB pll clock  

  2'b01: select HOST1  USB pll clock  

  2'b10: select OTG USB pll clock  

10  RO 0x0  reserved  

9:8  RW 0x2  

uart0_clk_sel  

Control UART0 clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 24MHz from osc inpu  

7 RO 0x0  reserved  

6:0  RW 0x00  

uart0_di v_con  

Control UART0 divider frequency  

  clk_uart0=uart_clk_src/(uart0_div_con+1)  

 

 

CRU_CLKSEL14_CON  
Address: Operational Base + offset (0x0098)  

Internal clock select and divide register14  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:10  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

9:8  RW 0x2  

uart1_clk_sel  

Control UART1 clock  work frequency selection  

  2'b00: select divider ouput f rom pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 24MHz from osc inpu  

7 RO 0x0  reserved  

6:0  RW 0x00  

uart1_div_con  

Control UART1 divider frequency  

  clk_uart1=uart_clk_src/(uart1_div_con+1)  

 

 
CRU_CLKSEL15_CON  

Address: Op erational Base + offset (0x009c)  

Internal clock select and divide register15  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:10  RO 0x0  reserved  

9:8  RW 0x2  

uart2_clk_sel  

Control UART2 clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 24MHz from osc inpu  

7 RO 0x 0 reserved  

6:0  RW 0x00  

uart2_div_con  

Control UART2 divider frequency  

  clk_uart2=uart_clk_src/(uart2_div_con+1)  

 

 
CRU_CLKSEL16_CON  

Address: Operational Base + offset (0x00a0)  

Internal clock select and divide register16  

Bit  Attr  
Reset 

Value  
Descriptio n  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:10  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Descriptio n  

9:8  RW 0x2  

uart3_clk_sel  

Control UART3 clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 24MHz from osc inpu  

7 RO 0x0  reserved  

6:0  RW 0x00  

uart3_div_con  

Control UART3 divider frequency  

  clk_uart3=uart_clk_src/(uart3_div_con+1)  

 

 
CRU_CLKSEL17_CON  

Address: Operational Base + offset (0x00a4)  

Internal clock select and divide register17  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8

ea60  

uart0_frac_factor  

Control UART0 fraction divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 

 
CRU_CLKSEL18_CON  

Address: Operational Base + offset (0x00a8)  

Internal clock select and divide register18  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8

ea60  

uart1_frac_factor  

Control UART1 fraction divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 
 

CRU_CLKSEL19_CON  

Address: Operational Base + offset (0x00ac)  

Internal clock select and divide register19  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8

ea60  

uart2_frac_factor  

Control UART2 fract ion divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 
 

CRU_CLKSEL20_CON  

Address: Operational Base + offset (0x00b0)  
Internal clock select and divide register20  
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Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8e

a60  

uart3_frac_ factor  

Control UART3 fraction divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 

 
CRU_CLKSEL21_CON  

Address: Operational Base + offset (0x00b4)  

Internal clock select and divide register21  

Bit  Attr  
Reset 

Value  
Description  

31:1 6 WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:13  RO 0x0  reserved  

12:8  RW 0x0b  

mac_div_con  

Control EMAC divider frequency  

  clk_mac_ref=mac_clk_ src/(mac_div_con+1)  

7:5  RO 0x0  reserved  

4 RW 0x0  

rmii_extclk_sel  

Control RMII external clock selection  

  1'b0: select internal divider clock  

  1'b1: select external input clock  

3:2  RO 0x0  reserved  

1:0  RW 0x0  

mac_pll_sel  

Control EMAC clock PLL source se lection  

  2'b00: select new pll clock  

  2'b01: select codec pll clock  

  2'b10: select general pll clock  

 

 
CRU_CLKSEL22_CON  

Address: Operational Base + offset (0x00b8)  

Internal clock select and divide register22  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:8  RW 0x09  

hsadc_div_con  

Control HSADC divider frequency  

  clk_hsadc=hsadc_clk_src/(hsadc_div_con+1)  
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Bit  Attr  
Reset 

Value  
Description  

7 RW 0x0  

hsadc_inv_sel  

Control HSADC inverter clock  

  1'b0: select buffer output  

  1'b1: select inverter output  

6:5  RO 0x0  reserved  

4 RW 0x0  

hsadc_clk_sel  

Control HSADC clock  work frequency selection  

  1'b0: select divider ouput from pll divider  

  1' b1: select external input clock  

3:2  RO 0x0  reserved  

1 RW 0x0  

wifi_pll_sel  

Control wifi clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

0 RW 0x0  

hsadc_pll_sel  

Control HSADC clock PLL source selection  

  1'b0: sel ect codec pll clock  

  1'b1: select general pll clock  

 

 

CRU_CLKSEL23_CON  

Address: Operational Base + offset (0x00bc)  
Internal clock select and divide register23  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 0x001f05dc  

wifi_frac_factor  

Control wifi fractio n divider frequency  

  High 16 -bit for numerator  

  Low 16 -bit for denominator  

 

 

CRU_CLKSEL24_CON  
Address: Operational Base + offset (0x00c0)  

Internal clock select and divide register24  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write  mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:8  RW 0x17  

saradc_div_con  

Control SARADC clock divider frequency  

  clk_saradc=24MHz/(saradc_div_con+1)  

7:0  RO 0x0  reserved  

 

 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                65  

CRU_CLKSEL25_CON  
Address: Operational Base + offset (0x00c4)  

Internal clock select and divide register25  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

spi1_pll_sel  

Control spi1 clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

14:8  RW 0x07  

spi1_div_con  

Control SPI1 clock divider frequency  

  clk_spi1=general _pll_clk/(spi1_div_con+1)  

7 RW 0x0  

spi0_pll_sel  

Control spi0 clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

6:0  RW 0x07  

spi0_div_con  

Control SPI0 clock divider frequency  

  clk_spi0=general_pll_clk/(spi0_div_con +1)  

 

 
CRU_CLKSEL26_CON  

Address: Operational Base + offset (0x00c8)  

Internal clock select and divide register26  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When eve ry bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

cif_clk_out_sel  

CIF clock output selection  

  1'b0: select PLL divout  

  1'b1: select 24MHz  

14  RO 0x0  reserved  

13:9  RW 0x07  

cif_clk_div_con  

cif clock divider frequency  

  clk=clk_src/(div_con+1 )  

8 RW 0x0  

cif_clk_pll_sel  

CIF clock pll source selection  

  1'b0: select codec PLL  

  1'b1: select general PLL  
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Bit  Attr  
Reset 

Value  
Description  

7:6  RW 0x3  

crypto_div_con  

crypto clock divider frequency  

  clk=clk_src/(div_con+1)  

5:3  RO 0x0  reserved  

2 RW 0x0  

ddr_clk_pll_sel  

DDR clock pll source selection  

  1'b0: select DDR PLL  

  1'b1: select GENERAL PLL  

1:0  RW 0x0  

ddr_div_con  

Control DDR divider frequency  

  2'b00: clk_ddr_src:clk_ddrphy = 1:1  

  2'b01: clk_ddr_src:clk_ddrphy = 2:1  

  2'b11: clk_ddr_src:clk_ddrphy = 4:1  

 

 

CRU_CLKSEL27_CON  

Address: Operational Base + offset (0x00cc)  
Internal clock select and divide register27  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care th e writing corresponding bit  

15:8  RW 0x07  

lcdc0_div_con  

Control LCDC0 clock divider frequency  

  clk_lcdc0=lcdc0_clk_src/(lcdc0_div_con+1)  

7:2  RO 0x0  reserved  

1:0  RW 0x0  

lcdc0_pll_sel  

Control LCDC0 clock PLL source selection  

  2'b00: select codec pll cloc k 

  2'b01: select general pll clock  

  2'b10: select new pll clock  

 

 
CRU_CLKSEL28_CON  

Address: Operational Base + offset (0x00d0)  

Internal clock select and divide register28  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  
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Bit  Attr  
Reset 

Value  
Description  

15  RW 0x0  

edp_24m_sel  

eDP 24M clock source selection  

  1'b00: select 27M clock  

  1'b01: select 24M clock  

14:13  RO 0x0  reserved  

12:8  RW 0x0f  

hclk_vio_div_con  

VIO AHB clock divider frequency  

  clk=clk_src/(div_con+1)  

7:6  RW 0x0  

edp_pll_sel  

eDP clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

5:0  RW 0x03  

edp_div_con  

eDP clock divider frequency  

  clk=clk_src/(div_con+1)  

 

 
CRU_CLKSEL29_CON  

Address: Operational Base + offset (0x00d4)  

Internal clock select and divide register29  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH,  enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:8  RW 0x07  

lcdc1_div_con  

Control LCDC1 clock divider frequency  

  clk_lcdc1=lcdc1_clk_src/(lcdc1_div_con+1)  

7:6  RW 0x1  

lcdc1_pll_sel  

Control LCDC1 clock P LL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

5 RO 0x0  reserved  

4 RW 0x0  

cif_clkin_inv_sel  

CIF clkin invert selection  

  1'b0: normal  

  1'b1: invert  

3 RW 0x0  

isp_clkin_inv_sel  

ISP clki n invert selection  

  1'b0: normal  

  1'b1: invert  

2 RW 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

1:0  RW 0x2  reserved  

 

 
CRU_CLKSEL30_CON  

Address: Operational Base + offset (0x00d8)  

Internal clock select and divide register30  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

writ e_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

rga_core_clk_pll_sel  

rga func clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select  general pll clock  

  2'b10: select usbphy pll 480M clock  

13  RO 0x0  reserved  

12:8  RW 0x00  

rga_core_clk_div_con  

rga func clock divider frequency  

  clk_rga_func = clk_rga_func_src/(rga_core_clk_div_con+1)  

7:6  RW 0x0  

rga_aclk_pll_sel  

Control rga AXI clock P LL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select usbphy pll 480M clock  

5 RO 0x0  reserved  

4:0  RW 0x00  

rga_aclk_div_con  

Control rga AXI clock divider frequency  

  aclk_lcdc1=lcdc1_aclk_src/(rga_aclk_div_c on+1)  

 

 
CRU_CLKSEL31_CON  

Address: Operational Base + offset (0x00dc)  

Internal clock select and divide register31  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When e very bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

vio1_aclk_pll_sel  

Control VIO1 AXI clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select usbphy pll 480M clock  
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Bit  Attr  
Reset 

Value  
Description  

13  RO 0x0  reserved  

12:8  RW 0x00  

vio1_aclk_div_con  

Control VIO1 AXI clock divider frequency  

  aclk_vio1=vio1_aclk_src/(vio1_aclk_div_con+1)  

7:6  RW 0x0  

vio0_aclk_pll_sel  

Control VIO0 AXI clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll cl ock  

  2'b10: select usbphy pll 480M clock  

5 RO 0x0  reserved  

4:0  RW 0x00  

vio0_aclk_div_con  

Control VIO0 AXI clock divider frequency  

  aclk_vio0=vio0_aclk_src/(vio0_aclk_div_con+1)  

 

 
CRU_CLKSEL32_CON  

Address: Operational Base + offset (0x00e0)  

Internal c lock select and divide register32  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

vdpu_aclk_pl l_sel  

Control VDPU AXI clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select usbphy pll 480M clock  

13  RO 0x0  reserved  

12:8  RW 0x01  

vdpu_aclk_div_con  

Control VDPU AXI clock divider frequency  

  aclk_vd pu=vdpu_aclk_src/(vdpu_aclk_div_con+1)  

7:6  RW 0x0  

vepu_aclk_pll_sel  

Control VEPU AXI clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select usbphy pll 480M clock  

5 RO 0x0  reserved  

4:0  RW 0x01  

vepu_ac lk_div_con  

Control VEPU AXI clock divider frequency  

  aclk_vepu=vepu_aclk_src/(vepu_aclk_div_con+1)  

 

 

CRU_CLKSEL33_CON  
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Address: Operational Base + offset (0x00e4)  
Internal clock select and divide register33  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask  

When HIGH, enable the writing corresponding bit  

When LOW, don't care the writing corresponding bit  

15:13  RO 0x0  reserved  

12:8  RW 0x03  

alive_pclk_div_con  

alive apb clock divider frequency  

alive_pclk =alive_pclk_src/(alive_pclk _div_con+1)  

7:5  RO 0x0  reserved  

4:0  RW 0x03  

pmu_pclk_div_con  

pmu apb clock divider frequency  

pmu_pclk =pmu_pclk_src/(pmu_pclk_div_con+1)  

 

 

CRU_CLKSEL34_CON  
Address: Operational Base + offset (0x00e8)  

Internal clock select and divide register34  

Bit  Att r  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x2  

sdio1_pll_sel  

Control sdio1 clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select 24MHz  

13:8  RW 0x00  

sdio1_div_con  

Control SDIO1 divider frequency  

  clk_sdio=general_pll_clk/(sdio_div_con+1)  

7:6  RW 0x0  

gpu_aclk_pll_sel  

Control GPU AXI clock PLL source s election  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select usbphy pll 480M clock  

  2'b11: select new pll clock  

5 RO 0x0  reserved  

4:0  RW 0x00  

gpu_aclk_div_con  

Control GPU AXI clock divider frequency  

  aclk_gpu=gpu_aclk_src/ (gpu_aclk_div_con+1)  

 
 

CRU_CLKSEL35_CON  
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Address: Operational Base + offset (0x00ec)  
Internal clock select and divide register35  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing correspon ding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

tspout_clk_pll_sel  

Control tspout clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

  2'b11: select  27MHz IO input  

13  RO 0x0  reserved  

12:8  RW 0x03  

tspout_clk_div_con  

Control tspout clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

7:6  RW 0x0  

tsp_clk_pll_sel  

Control tsp clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select gen eral pll clock  

  2'b10: select new pll clock  

5 RO 0x0  reserved  

4:0  RW 0x03  

tsp_clk_div_con  

Control tsp clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

 

 

CRU_CLKSEL36_CON  
Address: Operational Base + offset (0x00f0)  

Internal clock select and divide  register36  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RO 0x0  reserved  

14:12  RW 0x0  

clk_core3_div_ con  

Control clk_core3 clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

11  RO 0x0  reserved  

10:8  RW 0x0  

clk_core2_div_con  

Control clk_core2 clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

7 RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

6:4  RW 0x0  

clk_core1_div_con  

Control clk_core1 clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

3 RO 0x0  reserved  

2:0  RW 0x0  

clk_core0_div_con  

Control clk_core0 clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

 

 
CRU_CLKSEL37_CON  

Address: Operational Base + offset (0x00f4)  

Intern al clock select and divide register37  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13:9  RW 0x0f  

pclk_core_dbg_div_con  

Control core debg APB bus clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

8:4  RW 0x0f  

atclk_core_div_con  

Control core ATB BUS clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

3 RO 0x0  reserved  

2:0  RW 0x3  

clk_l2ram_div_con  

Control clk_l2ram clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

 

 

CRU_CLKSEL38_CON  
Address: Operational Base + offset (0x00f8)  

Internal clock select and divide register38  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

writ e_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

nandc1_clk_pll_sel  

Control nandc1 clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

14:13  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

12:8  RW 0x03  

nandc1_clk_div_con  

Control nandc1 clock divider frequency  

  clk_nandc=nandc_clk_src/(nandc_clk_div_con+1)  

7 RW 0x0  

nandc0_clk_pll_sel  

Control nandc0 clock PLL source selection  

  1'b0: select codec pll  clock  

  1'b1: select general pll clock  

6:5  RO 0x0  reserved  

4:0  RW 0x03  

nandc0_clk_div_con  

Control nandc0 clock divider frequency  

  clk_nandc=nandc_clk_src/(nandc_clk_div_con+1)  

 

 

CRU_CLKSEL39_CON  

Address: Operational Base + offset (0x00fc)  
Internal cl ock select and divide register39  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

aclk_hevc_pll _sel  

HEVC AXI clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

13  RO 0x0  reserved  

12:8  RW 0x00  

aclk_hevc_div_con  

HEVC AXI clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

7 RW 0x0  

spi2_pll_sel  

Control spi2 clock PLL source selection  

  1'b0: select codec pll clock  

  1'b1: select general pll clock  

6:0  RW 0x07  

spi2_div_con  

Control SPI2 clock divider frequency  

  clk=clk_src/(div_con+1)  

 

 
CRU_CLKSEL40_CON  

Address: Operational Bas e + offset (0x0100)  

Internal clock select and divide register40  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding  bit  

15:14  RO 0x0  reserved  

13:12  RW 0x0  

hclk_hevc_div_con  

HEVC AHB clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

11:10  RO 0x0  reserved  

9:8  RW 0x2  

spdif_8ch_clk_sel  

Control SPDIF 8ch clock  work frequency selection  

  2'b00: select divider ouput from pll divider  

  2'b01: select divider ouput from fraction divider  

  2'b10: select 12MHz from osc inpu  

7 RO 0x0  reserved  

6:0  RW 0x00  

spdif_8ch_pll_div_con  

Control SPDIF 8ch PLL output divider freuency  

  spdif_div_clk=spdif_div_src/(spdif_pll_div_con+1)  

 
 

CRU_CLKSEL41_CON  

Address: Operational Base + offset (0x0104)  
Internal clock select and divide register41  

Bit  Attr  
Reset 

Value  
Description  

31:0  RW 
0x0bb8

ea60  

spdif_8ch_frac_factor  

Control SPDIF 8ch fraction divider frequency  

  High 16 -bit for nume rator  

  Low 16 -bit for denominator  

 
 

CRU_CLKSEL42_CON  

Address: Operational Base + offset (0x0108)  
Internal clock select and divide register42  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the wri ting corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RW 0x0  

clk_hevc_core_pll_sel  

HEVC CORE clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

13  RO 0x0  reserved  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                75  

Bit  Attr  
Reset 

Value  
Description  

12:8  RW 0x00  

clk_hevc_core_div_con  

HEVC CORE clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

7:6  RW 0x0  

clk_hevc_cabac_pll_sel  

HEVC CABAC clock PLL source selection  

  2'b00: select codec pll clock  

  2'b01: select general pll clock  

  2'b10: select new pll clock  

5 RO 0x0  reserved  

4:0  RW 0x00  

clk_hevc_cabac_div_con  

HEVC CABAC clock divider frequency  

  clk=clk_src/(clk_div_con+1)  

 

 

CRU_CLKGATE0_CON  

Address: Operational Base + offset (0x0160)  
Internal clock gating control register0  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:13  RO 0x0  reserved  

12  RW 0x0  

clk_acc_efuse_gate_en  

acc e fuse clock disable.  

When HIGH, disable clock  

11  RW 0x0  

pd_bus_cpll_clk_gate_en  

pd_bus clock CPLL path clock disable.  

When HIGH, disable clock  

10  RW 0x0  

pd_bus_gpll_clk_gate_en  

pd_bus clock GPLL path clock disable.  

When HIGH, disable clock  

9 RW 0x0  

ddr_g pll_clk_gate_en  

DDR clock GPLL path clock disable.  

When HIGH, disable clock  

8 RW 0x0  

ddr_dpll_clk_gate_en  

DDR clock DPLL path clock disable.  

When HIGH, disable clock  

7 RW 0x0  

aclk_bus_2pmu_gate_en  

pd_bus AXI clock to pd_pmu clock disable.  

When HIGH, disa ble clock  

6 RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

5 RW 0x0  

pclk_bus_gate_en  

pd_bus APB clock(pclk_cpu_pre) disable.  

When HIGH, disable clock  

4 RW 0x0  

hclk_bus_gate_en  

pd_bus AHB clock disable.  

When HIGH, disable clock  

3 RW 0x0  

aclk_bus_gate_en  

pd_bus AXI clock disable.  

When  HIGH, disable clock  

2 RW 0x0  

core_gpll_clk_gate_en  

CORE clock GPLL path clock disable.  

When HIGH, disable clock  

1 RW 0x0  

core_apll_clk_gate_en  

CORE clock APLL path clock disable.  

When HIGH, disable clock  

0 RO 0x0  reserved  

 

 

CRU_CLKGATE1_CON  

Address: O perational Base + offset (0x0164)  
Internal clock gating control register1  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing cor responding bit  

15  RW 0x0  

clk_uart3_frac_src_gate_en  

UART3 fraction divider source clock disable.  

When HIGH, disable clock  

14  RW 0x0  

clk_uart3_src_gate_en  

UART3 source clock disable.  

When HIGH, disable clock  

13  RW 0x0  

clk_uart2_frac_src_gate_en  

UART2 fra ction divider source clock disable.  

When HIGH, disable clock  

12  RW 0x0  

clk_uart2_src_gate_en  

UART2 source clock disable.  

When HIGH, disable clock  

11  RW 0x0  

clk_uart1_frac_src_gate_en  

UART1 fraction divider source clock disable.  

When HIGH, disable clock  

10  RW 0x0  

clk_uart1_src_gate_en  

UART1 source clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

9 RW 0x0  

clk_uart0_frac_src_gate_en  

UART0 fraction divider source clock disable.  

When HIGH, disable clock  

8 RW 0x0  

clk_uart0_src_gate_en  

UART0 source clock disable.  

When  HIGH, disable clock  

7:6  RO 0x0  reserved  

5 RW 0x0  

clk_timer5_gate_en  

Timer5 clock(clk_timer5) disable.  

When HIGH, disable clock  

4 RW 0x0  

clk_timer4_gate_en  

Timer4 clock(clk_timer4) disable.  

When HIGH, disable clock  

3 RW 0x0  

clk_timer3_gate_en  

Timer3 cl ock(clk_timer3) disable.  

When HIGH, disable clock  

2 RW 0x0  

clk_timer2_gate_en  

Timer2 clock(clk_timer2) disable.  

When HIGH, disable clock  

1 RW 0x0  

clk_timer1_gate_en  

Timer1 clock(clk_timer1) disable.  

When HIGH, disable clock  

0 RW 0x0  

clk_timer0_gate_en  

Timer0 clock(clk_timer0) disable.  

When HIGH, disable clock  

 

 
CRU_CLKGATE2_CON  

Address: Operational Base + offset (0x0168)  

Internal clock gating control register2  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit H IGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:14  RO 0x0  reserved  

13  RW 0x0  

clk_uart4_frac_src_gate_en  

UART4 fraction divider source clock disable.  

When HIGH, disable clock  

12  RW 0x0  

clk_uar4_sr c_gate_en  

UART4 source clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

11  RW 0x0  

clk_spi2_src_gate_en  

SPI2 source clock disable.  

When HIGH, disable clock  

10  RW 0x0  

clk_spi1_src_gate_en  

SPI1 source clock disable.  

When HIGH, disable clock  

9 RW 0x0  

clk_spi0_src_ga te_en  

SPI0 source clock disable.  

When HIGH, disable clock  

8 RW 0x0  

clk_saradc_src_gate_en  

SARADC source clock disable.  

When HIGH, disable clock  

7 RW 0x0  

clk_tsadc_src_gate_en  

TSADC source clock disable.  

When HIGH, disable clock  

6 RW 0x0  

clk_hsadc_src_ga te_en  

Field0000 Abstract  

When HIGH, disable clock  

5 RW 0x0  

clk_mac_src_gate_en  

MAC source clock disable.  

When HIGH, disable clock  

4 RO 0x0  reserved  

3 RW 0x0  

pclk_periph_gate_en  

PERIPH system APB clock(pclk_periph) disable.  

When HIGH, disable clock  

2 RW 0x0  

hclk_periph_gate_en  

PERIPH system AHB clock(hclk_periph) disable.  

When HIGH, disable clock  

1 RW 0x0  

aclk_periph_gate_en  

PERIPH system AXI clock(aclk_periph) disable.  

When HIGH, disable clock  

0 RW 0x0  

clk_periph_src_gate_en  

PERIPH system source clock  disable.  

When HIGH, disable clock  

 

 

CRU_CLKGATE3_CON  
Address: Operational Base + offset (0x016c)  

Internal clock gating control register3  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing  corresponding bit  

When every bit LOW, don't care the writing corresponding bit  
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Bit  Attr  
Reset 

Value  
Description  

15  RW 0x0  

clk_isp_jpeg_gate_en  

ISP jpeg source clock disable.  

When HIGH, disable clock  

14  RW 0x0  

clk_isp_gate_en  

ISP clock clock disable.  

When HIGH, disable clock  

13  RW 0x0  

clk_edp_gate_en  

eDP clock clock disable.  

When HIGH, disable clock  

12  RW 0x0  

clk_edp_24m_gate_en  

eDP 24M ref clock clock disable.  

When HIGH, disable clock  

11  RW 0x0  

aclk_vdpu_src_gate_en  

VDPU AXI source clock disable.  

When HIGH, disable clock  

10  RW 0x0  

hclk_vpu_gate_en  

VPU AHB source clock disable.  

When HIGH, disable clock  

9 RW 0x0  

aclk_vepu_src_gate_en  

VEPU AXI source clock disable.  

When HIGH, disable clock  

8 RO 0x0  reserved  

7 RW 0x0  

clk_cif_out_gate_en  

CIF output clock disable.  

When HIGH, disable clo ck  

6 RW 0x0  reserved  

5 RW 0x0  

aclk_rga_src_gate_en  

RGA AXI souce clock disable.  

When HIGH, disable clock  

4 RW 0x0  

clk_rga_core_src_gate_en  

RGA func souce clock disable.  

When HIGH, disable clock  

3 RW 0x0  

dclk_lcdc1_src_gate_en  

LCDC1 DCLK source clock di sable.  

When HIGH, disable clock  

2 RW 0x0  

aclk_lcdc1_src_gate_en  

LCDC1 AXI source clock disable.  

When HIGH, disable clock  

1 RW 0x0  

dclk_lcdc0_src_gate_en  

LCDC0 DCLK source clock disable.  

When HIGH, disable clock  

0 RW 0x0  

aclk_lcdc0_src_gate_en  

LCDC0 AXI source clock disable.  

When HIGH, disable clock  
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CRU_CLKGATE4_CON  

Address: Operational Base + offset (0x0170)  
Internal clock gating control register4  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable  the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

testclk_gate_en  

Test output clock disable  

When HIGH, disable clock  

14  RW 0x0  

clk_jtag_gate_en  

JTAG clock disable.  

When HIGH, disable clock  

13  RW 0x0  

clk_ddrphy1_gate_en  

DDRPHY1 clock disable.  

When HIGH, disable clock  

12  RW 0x0  

clk_ddrphy0_gate_en  

DDRPHY0 clock disable.  

When HIGH, disable clock  

11  RW 0x0  

clk_tspout_gate_en  

TSP output clock disable.  

When HIGH, disable clock  

10  RW 0x0  

clk_tsp_gate_en  

TSP clock disable.  

When HIGH, disable clock  

9 RW 0x0  

clk_spdif_8ch_gate_en  

SPDIF 8ch clock disable.  

When HIGH, disable clock  

8 RW 0x0  

clk_spdif_8ch_frac_src_gate_en  

SPDIF 8ch fraction divider source clock disable.  

When HIGH, disable clock  

7 RW 0x0  

clk_spdi f_8ch_src_gate_en  

SPDIF 8ch source clock disable.  

When HIGH, disable clock  

6 RW 0x0  

clk_spdif_gate_en  

SPDIF clock disable.  

When HIGH, disable clock  

5 RW 0x0  

clk_spdif_frac_src_gate_en  

SPDIF fraction divider source clock disable.  

When HIGH, disable clock  

4 RW 0x0  

clk_spdif_src_gate_en  

SPDIF source clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

3 RW 0x0  

clk_i2s0_gate_en  

I2S clock disable.  

When HIGH, disable clock  

2 RW 0x0  

clk_i2s0_frac_src_gate_en  

I2S fraction divider source clock disable.  

When HIGH, disable cl ock  

1 RW 0x0  

clk_i2s0_src_gate_en  

I2S source clock disable.  

When HIGH, disable clock  

0 RW 0x0  

clk_i2s0_out_gate_en  

I2S output clock disable.  

When HIGH, disable clock  

 

 

CRU_CLKGATE5_CON  

Address: Operational Base + offset (0x0174)  
Internal clock gating c ontrol register5  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

clk_mipidsi_24m_gate_en  

mipi dsi  24M clock disable.  

When HIGH, disable clock  

14  RW 0x0  

clk_usbphy480m_gate_en  

usbphy480M clock disable.  

When HIGH, disable clock  

13  RW 0x0  

ps2c_clk_gate_en  

PS2 controlor clock disable.  

When HIGH, disable clock  

12  RW 0x0  

hdmi_hdcp_clk_gate_en  

HDMI HDCP c lock disable.  

When HIGH, disable clock  

11  RW 0x0  

hdmi_cec_clk_gate_en  

HDMI CEC clock disable.  

When HIGH, disable clock  

10  RW 0x0  

clk_pvtm_gpu_gate_en  

pd_gpu PVTM clock disable.  

When HIGH, disable clock  

9 RW 0x0  

clk_pvtm_core_gate_en  

pd_core PVTM clock d isable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

8 RW 0x0  

pclk_pmu_gate_en  

pd_pmu APB bus clock disable.  

When HIGH, disable clock  

7 RW 0x0  

clk_gpu_gate_en  

gpu clock disable.  

When HIGH, disable clock  

6 RW 0x0  

clk_nandc1_gate_en  

nandc1 clock disable.  

When HIGH, disable c lock  

5 RW 0x0  

clk_nandc0_gate_en  

nandc0 clock disable.  

When HIGH, disable clock  

4 RW 0x0  

clk_crypto_gate_en  

crypto clock disable.  

When HIGH, disable clock  

3 RW 0x0  

clk_mac_refout_gate_en  

MAC ref output clock clock disable.  

When HIGH, disable clock  

2 RW 0x0  

clk_mac_ref_gate_en  

MAC ref clock clock disable.  

When HIGH, disable clock  

1 RW 0x0  

clk_mac_tx_gate_en  

MAC tx clock clock disable.  

When HIGH, disable clock  

0 RW 0x0  

clk_mac_rx_gate_en  

MAC rx clock clock disable.  

When HIGH, disable clock  

 

 
CRU_CLKGAT E6_CON  

Address: Operational Base + offset (0x0178)  

Internal clock gating control register6  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't car e the writing corresponding bit  

15  RW 0x0  

pclk_i2c4_gate_en  

I2C4 APB clock disable.  

When HIGH, disable clock  

14  RW 0x0  

pclk_i2c3_gate_en  

I2C3 APB clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

13  RW 0x0  

pclk_i2c 1_gate_en  

I2C 1 APB clock disable.  

When HIGH, disa ble clock  

12  RW 0x0  

pclk_uart_exp_gate_en  

UART_exp APB clock disable.  

When HIGH, disable clock  

11  RW 0x0  

pclk_uart_gps_gate_en  

UART_gps APB clock disable.  

When HIGH, disable clock  

10  RO 0x0  reserved  

9 RW 0x0  

pclk_uart_bb_gate_en  

UART_bb APB clock disab le.  

When HIGH, disable clock  

8 RW 0x0  

pclk_uart_bt_gate_en  

UART_bt APB clock disable.  

When HIGH, disable clock  

7 RW 0x0  

pclk_ps2c0_gate_en  

PS2C0 APB clock disable.  

When HIGH, disable clock  

6 RW 0x0  

pclk_spi2_gate_en  

SPI2 APB clock disable.  

When HIGH, di sable clock  

5 RW 0x0  

pclk_spi1_gate_en  

SPI1 APB clock disable.  

When HIGH, disable clock  

4 RW 0x0  

pclk_spi0_gate_en  

SPI0 APB clock disable.  

When HIGH, disable clock  

3 RW 0x0  

aclk_dmac_peri_gate_en  

DMAC peri AXI clock disable.  

When HIGH, disable clock  

2 RW 0x0  

aclk_peri_axi_matrix_gate_en  

Peripheral matrix axi clock disable.  

When HIGH, disable clock  

1 RW 0x0  

pclk_peri_axi_matrix_gate_en  

Peripheral matrix apb clock disable.  

When HIGH, disable clock  

0 RW 0x0  

hclk_peri_matrix_gate_en  

Peripheral matrix ahb clock disable.  

When HIGH, disable clock  

 

 
CRU_CLKGATE7_CON  

Address: Operational Base + offset (0x017c)  

Internal clock gating control register7  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the wr iting corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

hclk_nand1_gate_en  

NAND1 AHB clock disable.  

When HIGH, disable clock  

14  RW 0x0  

hclk_nand0_gate_en  

NAND0 AHB clock disable.  

When HIGH, disable clock  

13  RW 0x0  

hclk_mmc_peri_gate_en  

arbiter in peri_ahb_mmc module AHB clock disable.  

When HIGH, disable clock  

12  RW 0x0  

hclk_emem_peri_gate_en  

arbiter in peri_ahb_emem module AHB clock disable.  

When HIGH, disable clock  

11  RW 0x0  

aclk_peri_niu_gate_en  

NIU in periphera l power domain AXI clock disable.  

When HIGH, disable clock  

10  RW 0x0  

hclk_peri_ahb_arbi_gate_en  

AHB arbiter in peripheral power domain AHB clock disable.  

When HIGH, disable clock  

9 RW 0x0  

hclk_usb_peri_gate_en  

USB arbiter AHB clock disable.  

When HIGH, di sable clock  

8 RW 0x0  reserved  

7 RW 0x0  

hclk_host1_gate_en  

HOST1  AHB clock disable.  

Field0000 Description  

6 RW 0x0  

hclk_host0_gate_en  

HOST0  AHB clock disable.  

Field0000 Description  

5 RW 0x0  

pmu_hclk_otg0_gate_en  

USB OTG PMU AHB clock disable.  

When HIG H, disable clock  

4 RW 0x0  

hclk_otg0_gate_en  

USB OTG  AHB clock disable.  

When HIGH, disable clock  

3 RW 0x0  

pclk_sim_gate_en  

SIM APB clock disable.  

When HIGH, disable clock  

2 RW 0x0  

pclk_tsadc_gate_en  

TSADC APB clock disable.  

When HIGH, disable clock  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                85  

Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

pclk_saradc_gate_en  

SARADC APB clock disable.  

When HIGH, disable clock  

0 RW 0x0  

pclk_i2c5_gate_en  

I2C5 APB clock disable.  

When HIGH, disable clock  

 

 

CRU_CLKGATE8_CON  

Address: Operational Base + offset (0x0180)  
Internal clock gating control registe r8  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:13  RO 0x0  reserved  

12  RW 0x0  

aclk_peri_mmu_gate_en  

PERI_MMU aclk clock disable.  

When HIGH, disable clock  

11  RW 0x0  

clk_27m_tsp_gate_en  

27M_TSP clock disable.  

When HIGH, disable clock  

10  RW 0x0  

clk_hsadc_1_tsp_gate_en  

HSADC_1_TSP clock disable.  

When HIGH, disable clock  

9 RW 0x0  

clk_hsadc_0_tsp_gate_en  

HSADC_0_TSP clock disable.  

When HIGH, disable clock  

8 RW 0x0  

hclk_tsp_gate_en  

TSP AHB clock disable.  

When HIGH, disable clock  

7 RW 0x0  

hclk_hsadc_gate_en  

HSADC AHB clock disable.  

When HIGH, disable clock  

6 RW 0x0  

hclk_emmc_gate_en  

EMMC AHB clock disable.  

When HIGH, disable clock  

5 RW 0x0  

hclk_sdio1_gate_en  

SDIO1 AHB clock disable.  

When HIGH, disable clock  

4 RW 0x0  

hclk_sdio0_gate_en  

SDIO0 AHB clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

3 RW 0x0  

hclk_sdmmc_gate_en  

SDMMC AHB clock disable.  

When HIGH, disable c lock  

2 RW 0x0  

hclk_gps_gate_en  

GPS hclk clock disable.  

When HIGH, disable clock  

1 RW 0x0  

pclk_gmac_gate_en  

GMAC pclk clock disable.  

When HIGH, disable clock  

0 RW 0x0  

aclk_gmac_gate_en  

GMAC aclk clock disable.  

When HIGH, disable clock  

 

 

CRU_CLKGATE9_CON  

Address: Operational Base + offset (0x0184)  
Internal clock gating control register9  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:2  RO 0x0  reserved  

1 RW 0x0  

hclk_video_clock_en  

VIDEO AHB clock disable.  

When HIGH, disable clock  

0 RW 0x0  

aclk_video_gate_en  

VIDEO AXI clock disable.  

When HIGH, disable clock  

 

 
CRU_CLKGATE10_CON  

Address: Operational Base + offset (0x0188)  

Internal clock gating control register10  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15 RW 0x0  

pclk_publ0_gate_en  

DDR0 PUBL apb clock disable  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

14  RW 0x0  

pclk_ddrupctl0_gate_en  

DDRUPCTL0 apb clock disable  

When HIGH, disable clock  

13  RW 0x0  

aclk_strc_sys_gate_en  

aclk_strc_sys (CPU Structure system)  clock disable.  

When HIGH, disable clock  

12  RW 0x0  

aclk_dmac_bus_gate_en  

DMAC_BUS aclk clock disable.  

When HIGH, disable clock  

11  RW 0x0  

hclk_spdif_8ch_gate_en  

hclk_spdif_8ch clock disable.  

When HIGH, disable clock  

10  RW 0x0  

hclk_spdif_gate_en  

hclk_spdif clock disable.  

When HIGH, disable clock  

9 RW 0x0  

hclk_rom_gate_en  

hclk_rom clock disable.  

When HIGH, disable clock  

8 RW 0x0  

hclk_i2s_8ch_gate_en  

hclk_i2s_8ch AHB clock disable.  

When HIGH, disable clock  

7 RW 0x0  

clk_intmem2_gate_en  

intmem2 clock disable.  

When HIGH, disa ble clock  

6 RW 0x0  

clk_intmem1_gate_en  

intmem1 clock disable.  

When HIGH, disable clock  

5 RW 0x0  

clk_intmem0_gate_en  

intmem0 clock disable.  

When HIGH, disable clock  

4 RW 0x0  

aclk_intmem_gate_en  

intmem axi clock disable.  

When HIGH, disable clock  

3 RW 0x0  

pclk_i2c 2_gate_en  

pclk_i2c 2 disable.  

When HIGH, disable clock  

2 RW 0x0  

pclk_i2c0_gate_en  

pclk_i2c0 disable.  

When HIGH, disable clock  

1 RW 0x0  

pclk_timer_gate_en  

pclk_timer disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

0 RW 0x0  

pclk_pwm_gate_en  

pclk_pwm disable.  

When HIGH, disable clock  

 

 
CRU_CLKGATE11_CON  

Address: Operational Base + offset (0x018c)  

Internal clock gating control register11  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing correspon ding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  

11  RW 0x0  

pclk_rkpwm_gate_en  

pclk_rkpwm disable.  

When HIGH, disable clock  

10  RW 0x0  

pclk_efuse_256_gate_en  

EFUSE256 APB clock disable.  

When HIGH, disable clock  

9 RW 0x0  

pclk_uart_dbg_gate_en  

UART_DBG APB clock disable.  

When HIGH, disable clock  

8 RW 0x0  

aclk_ccp_gate_en  

CCP aclk clock disable.  

When HIGH, disable clock  

7 RW 0x0  

hclk_crypto_gate_en  

CRYPTO sclk clock disable.  

When HIGH, disable clock  

6 RW 0x0  

aclk _crypto_gate_en  

CRYPTO mclk clock disable.  

When HIGH, disable clock  

5 RW 0x0  

nclk_ddrupctl1_gate_en  

DDR Controller PHY clock disable.  

When HIGH, disable clock  

4 RW 0x0  

nclk_ddrupctl0_gate_en  

DDR Controller PHY clock disable.  

When HIGH, disable clock  

3 RW 0x0  

pclk_tzpc_gate_en  

TZPC APB clock disable.  

When HIGH, disable clock  

2 RW 0x0  

pclk_efuse_1024_gate_en  

EFUSE1024 APB clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

pclk_publ1_gate_en  

DDR1 PUBL apb clock disable  

When HIGH, disable clock  

0 RW 0x0  

pcl k_ddrupctl1_gate_en  

DDRUPCTL1 apb clock disable  

When HIGH, disable clock  

 

 

CRU_CLKGATE12_CON  

Address: Operational Base + offset (0x0190)  
Internal clock gating control register12  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  

11  RW 0x0  

pclk_core_niu_gate_en  

core NIU APB bus clock disable.  

When HIGH, disable clock  

10  RW 0x0  

cs_dbg_clk_g ate_en  

coresight debug clock disable.  

When HIGH, disable clock  

9 RW 0x0  

dbg_core_clk_gate_en  

core debug clock disable.  

When HIGH, disable clock  

8 RW 0x0  

dbg_src_clk_gate_en  

Debug source clock disable.  

When HIGH, disable clock  

7 RW 0x0  

atclk_core_gate_en  

core ATB bus clock disable.  

When HIGH, disable clock  

6 RW 0x0  

aclk_mp_gate_en  

core MP AXI bus clock disable.  

When HIGH, disable clock  

5 RW 0x0  

aclk_core_m0_gate_en  

CORE m0 AXI bus clock disable.  

When HIGH, disable clock  

4 RW 0x0  

l2_ram_clk_gate_en  

L2 RAM clock disable.  

When HIGH, disable clock  

3 RW 0x0  

core3_clk_gate_en  

core3 clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

2 RW 0x0  

core2_clk_gate_en  

core2 clock disable.  

When HIGH, disable clock  

1 RW 0x0  

coer1_clk_gate_en  

core1 clock disable.  

When HIGH, disab le clock  

0 RW 0x0  

core0_clk_gate_en  

core0 clock disable.  

When HIGH, disable clock  

 

 
CRU_CLKGATE13_CON  

Address: Operational Base + offset (0x0194)  

Internal clock gating control register13  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

clk_hevc_core_gate_en  

HEVC CORE clock disable.  

When HIGH, disable clock  

14  RW 0x0  

clk_hevc_cabac_gate_en  

HEVC caba c clock disable.  

When HIGH, disable clock  

13  RW 0x0  

aclk_hevc_gate_en  

HEVC AXI clock disable.  

When HIGH, disable clock  

12  RW 0x0  

clk_wifi_gate_en  

wifi/gps/bt 3in1 16.384M clock disable.  

When HIGH, disable clock  

11  RW 0x0  

clk_lcdc_pwm1_gate_en  

lcdc_pwm1 clock disable.  

When HIGH, disable clock  

10  RW 0x0  

clk_lcdc_pwm0_gate_en  

lcdc_pwm0 clock disable.  

When HIGH, disable clock  

9 RW 0x0  reserved  

8 RW 0x0  

clk_c2c_host_gate_en  

C2C HOST clock disable.  

When HIGH, disable clock  

7 RW 0x0  

clk_otg_adp_gate_en  

OTG adp clock disable.  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

6 RW 0x0  

clk_otgphy2_gate_en  

OTGPHY2 clock(clk_otgphy2) disable.  

When HIGH, disable clock  

5 RW 0x0  

clk_otgphy1_gate_en  

OTGPHY1 clock(clk_otgphy1) disable.  

When HIGH, disable clock  

4 RW 0x0  

clk_otgphy0_gate_en  

OTGPHY0 clock(clk_otgphy0) disable.  

When HIGH, disable clock  

3 RW 0x0  

clk_emmc_src_gate_en  

EMMC source clock disable.  

When HIGH, disable clock  

2 RW 0x0  

clk_sdio1_src_gate_en  

SDIO1 source clock disable.  

When HIGH, disable clock  

1 RW 0x0  

clk_sdio0_src_gat e_en  

SDIO0 source clock disable.  

When HIGH, disable clock  

0 RW 0x0  

clk_mmc0_src_gate_en  

SDMMC0 source clock disable.  

When HIGH, disable clock  

 

 
CRU_CLKGATE14_CON  

Address: Operational Base + offset (0x0198)  

Internal clock gating control register14  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:13  RO 0x0  reserved  

12  RW 0x0  

pclk_alive_niu_gate_en  

ALIVE_NIU  pclk disable  

When HIGH, disable clock  

11  RW 0x0  

pclk_grf_gate_en  

GRF pclk disable  

When HIGH, disable clock  

10:9  RO 0x0  reserved  

8 RW 0x0  

pclk_gpio8_gate_en  

GPIO8 pclk disable  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

7 RW 0x0  

pclk_gpio7_gate_en  

GPIO7 pclk disable  

When  HIGH, disable clock  

6 RW 0x0  

pclk_gpio6_gate_en  

GPIO6 pclk disable  

When HIGH, disable clock  

5 RW 0x0  

pclk_gpio5_gate_en  

GPIO5 pclk disable  

When HIGH, disable clock  

4 RW 0x0  

pclk_gpio4_gate_en  

GPIO4 pclk disable  

When HIGH, disable clock  

3 RW 0x0  

pclk_g pio3_gate_en  

GPIO3 pclk disable  

When HIGH, disable clock  

2 RW 0x0  

pclk_gpio2_gate_en  

GPIO2 pclk disable  

When HIGH, disable clock  

1 RW 0x0  

pclk_gpio1_gate_en  

GPIO1 pclk disable  

When HIGH, disable clock  

0 RO 0x0  reserved  

 

 

CRU_CLKGATE15_CON  
Address: Oper ational Base + offset (0x019c)  

Internal clock gating control register15  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corre sponding bit  

15  RW 0x0  

hclk_vip_gate_en  

VIP hclk disable  

When HIGH, disable clock  

14  RW 0x0  

aclk_vip_gate_en  

VIP aclk disable  

When HIGH, disable clock  

13  RW 0x0  

aclk_vio2_noc_gate_en  

VIO2_NOC aclk disable  

When HIGH, disable clock  

12  RW 0x0  

aclk_vio1_no c_gate_en  

VIO1_NOC aclk disable  

When HIGH, disable clock  
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Bit  Attr  
Reset 

Value  
Description  

11  RW 0x0  

aclk_vio0_noc_gate_en  

VIO0_NOC aclk disable  

When HIGH, disable clock  

10  RW 0x0  

hclk_vio_noc_gate_en  

VIO_NOC hclk disable  

When HIGH, disable clock  

9 RW 0x0  

hclk_vio_ahb_arbi_gate_en  

VIO_A HB_ARBI hclk disable  

When HIGH, disable clock  

8 RW 0x0  

hclk_lcdc1_gate_en  

LCDC1 hclk disable  

When HIGH, disable clock  

7 RW 0x0  

aclk_lcdc1_gate_en  

LCDC1 aclk disable  

When HIGH, disable clock  

6 RW 0x0  

hclk_lcdc0_gate_en  

LCDC0 hclk disable  

When HIGH, disab le clock  

5 RW 0x0  

aclk_lcdc0_gate_en  

LCDC0 aclk disable  

When HIGH, disable clock  

4 RW 0x0  

aclk_lcdc_iep_gate_en  

LCDC_IEP aclk disable  

When HIGH, disable clock  

3 RW 0x0  

hclk_iep_gate_en  

IEP hclk disable  

When HIGH, disable clock  

2 RW 0x0  

aclk_iep_gate_en  

IEP aclk disable  

When HIGH, disable clock  

1 RW 0x0  

hclk_rga_gate_en  

RGA hclk disable  

When HIGH, disable clock  

0 RW 0x0  

aclk_rga_gate_en  

RGA aclk disable  

When HIGH, disable clock  

 

 

CRU_CLKGATE16_CON  
Address: Operational Base + offset (0x01a0)  

Internal clock gating control register16  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  

11  RW 0x0  

pclk_vio2_h2p_gate_en  

VIO2_H2P pclk disable  

When HIGH, disable clock  

10  RW 0x0  

hclk_vio2_h2p_gate_en  

VIO2_H2P hclk disable  

When HIGH, disable clock  

9 RW 0x0  

pclk_hdmi_ctrl_gate_en  

HDMI_CTRL pclk disable  

When HIGH, disable clock  

8 RW 0x0  

pclk_edp_c trl_gate_en  

EDP_CTRL pclk disable  

When HIGH, disable clock  

7 RW 0x0  

pclk_lvds_phy_gate_en  

LVDS_PHY pclk disable  

When HIGH, disable clock  

6 RW 0x0  

pclk_mipi_csi_gate_en  

MIPI_CSI pclk disable  

When HIGH, disable clock  

5 RW 0x0  

pclk_mipi_dsi1_gate_en  

MIPI_D SI1 pclk disable  

When HIGH, disable clock  

4 RW 0x0  

pclk_mipi_dsi0_gate_en  

MIPI_DSI0 pclk disable  

When HIGH, disable clock  

3 RW 0x0  

pclkin_isp_gate_en  

ISP pclkin disable  

When HIGH, disable clock  

2 RW 0x0  

aclk_isp_gate_en  

ISP aclk disable  

When HIGH, disab le clock  

1 RW 0x0  

hclk_isp_gate_en  

ISP hclk disable  

When HIGH, disable clock  

0 RW 0x0  

pclkin_vip_gate_en  

VIP pclkin disable  

When HIGH, disable clock  

 

 

CRU_CLKGATE17_CON  
Address: Operational Base + offset (0x01a4)  
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Internal clock gating control register1 7 

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:5  RO 0x0  reserved  

4 RW 0x0  

pclk_gpio0_gate_en  

GPIO0 p clk disable  

When HIGH, disable clock  

3 RO 0x0  Reserved  

2 RW 0x0  

pclk_pmu_noc_gate_en  

PMU_NOC pclk disable  

When HIGH, disable clock  

1 RW 0x0  

pclk_intmem1_gate_en  

INTMEM1 pclk disable  

When HIGH, disable clock  

0 RW 0x0  

pclk_pmu_gate_en  

PMU pclk disable  

When HIGH, disable clock  

 
 

CRU_CLKGATE18_CON  

Address: Operational Base + offset (0x01a8)  
Internal clock gating control register18  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing correspon ding bit  

When every bit LOW, don't care the writing corresponding bit  

15:1  RO 0x0  reserved  

0 RW 0x0  

aclk_gpu_gate_en  

GPU aclk disable  

When HIGH, disable clock  

 
 

CRU_GLB_SRST_FST_VALUE  

Address: Operational Base + offset (0x01b0)  
The first global softwar e reset config value  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0  reserved  

15:0  RW 0x0000  

glb_srst_fst_value  

The first global software reset config value  

  If config 0xfdb9, it will generate first global software reset.  
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CRU_GLB_SRST_SND_VALUE  

Add ress: Operational Base + offset (0x01b4)  

The second global software reset config value  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0  reserved  

15:0  RW 0x0000  

glb_srst_snd_value  

The second global software reset config value  

  If config 0xeca8, it will  generate second global software reset.  

 

 

CRU_SOFTRST0_CON  
Address: Operational Base + offset (0x01b8)  

Internal software reset control register0  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

core3_dbg_srstn_req  

Core3 CPU debug software reset request.  

When HIGH, reset relative logic  

14  RW 0x0  

core2_dbg_srstn_req  

Core2 CPU debug software reset requ est.  

When HIGH, reset relative logic  

13  RW 0x0  

core1_dbg_srstn_req  

Core1 CPU debug software reset request.  

When HIGH, reset relative logic  

12  RW 0x0  

core0_dbg_srstn_req  

Core0 CPU debug software reset request.  

When HIGH, reset relative logic  

11  RW 0x0  

to pdbg_srstn_req  

CPU top debug software reset request.  

When HIGH, reset relative logic  

10  RW 0x0  

l2c_srstn_req  

L2 controller software reset request.  

When HIGH, reset relative logic  

9 RW 0x0  

pd_bus_str_sys_asrstn_req  

PD BUS NOC AXI software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

pd_core_str_sys_asrstn_req  

PD CORE NOC AXI software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

7 RW 0x0  

core3_po_srstn_req  

Core3 CPU PO software reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

core2_po _srstn_req  

Core2 CPU PO software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

core1_po_srstn_req  

Core1 CPU PO software reset request.  

When HIGH, reset relative logic  

4 R/WSC  0x0  

core0_po_srstn_req  

Core0 CPU PO software reset request.  

When HIGH , reset relative logic  

3 RW 0x0  

core3_srstn_req  

Core3 CPU software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

core2_srstn_req  

Core2 CPU software reset request.  

When HIGH, reset relative logic  

1 RW 0x0  

core1_srstn_req  

Core1 CPU software rese t request.  

When HIGH, reset relative logic  

0 R/WSC  0x0  

core0_srstn_req  

Core0 CPU software reset request.  

When HIGH, reset relative logic  

 

 

CRU_SOFTRST1_CON  
Address: Operational Base + offset (0x01bc)  

Internal software reset control register1  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

efuse_psrstn_req  

EFUSE APB software reset request.  

When HIGH , reset relative logic  

14  RW 0x0  

timer5_srstn_req  

Timer5 software reset request.  

When HIGH, reset relative logic  

13  RW 0x0  

timer4_srstn_req  

Timer4 software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

12  RW 0x0  

timer3_srstn_req  

Timer3 software reset r equest.  

When HIGH, reset relative logic  

11  RW 0x0  

timer2_srstn_req  

Timer2 software reset request.  

When HIGH, reset relative logic  

10  RW 0x0  

timer1_srstn_req  

Timer1 software reset request.  

When HIGH, reset relative logic  

9 RW 0x0  

timer0_srstn_req  

Timer0 software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

spdif_srstn_req  

SPDIF software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

i2s_srstn_req  

I2S software reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

timer_psrstn_req  

Timer APB software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

spdif_8ch_srstn_req  

SPDIF 8ch software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

rom_srstn_req  

ROM software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

intmem_srstn_req  

Internal memory software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

dma1_srstn_req  

DMA1 software reset request.  

When HIGH, reset relative logic  

1 RW 0x0  

efuse_256bit_psrstn_req  

256bit EFUSE APB software reset request.  

When HI GH, reset relative logic  

0 RW 0x0  

pd_bus_ahb_arbitor_srstn_req  

pd_bus ahb arbitor software reset request.  

pd_cpu AHB arbitor reset control  

When HIGH, reset relative logic  

 

 
CRU_SOFTRST2_CON  

Address: Operational Base + offset (0x01c0)  

Internal software r eset control register2  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

i2c5_srstn_req  

I2C5 softwa re reset request.  

When HIGH, reset relative logic  

14  RW 0x0  

i2c4_srstn_req  

I2C4 software reset request.  

When HIGH, reset relative logic  

13  RW 0x0  

i2c3_srstn_req  

I2C3 software reset request.  

When HIGH, reset relative logic  

12  RW 0x0  

i2c2_srstn_req  

I2C2 s oftware reset request.  

When HIGH, reset relative logic  

11  RW 0x0  

i2c1_srstn_req  

I2C1 software reset request.  

When HIGH, reset relative logic  

10  RW 0x0  

i2c0_srstn_req  

I2C0 software reset request.  

When HIGH, reset relative logic  

9 RO 0x0  reserved  

8 RW 0x 0 

gpio8_srstn_req  

GPIO8 software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

gpio7_srstn_req  

GPIO7 software reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

gpio6_srstn_req  

GPIO6 software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

gpio5_srstn_req  

GPIO5 software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

gpio4_srstn_req  

GPIO4 software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

gpio3_srstn_req  

GPIO3 software reset request.  

When HIGH, reset relativ e logic  

2 RW 0x0  

gpio2_srstn_req  

GPIO2 software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

gpio1_srstn_req  

GPIO1 software reset request.  

When HIGH, reset relative logic  

0 RW 0x0  

gpio0_srstn_req  

GPIO0 software reset request.  

When HIGH, reset  relative logic  

 

 

CRU_SOFTRST3_CON  

Address: Operational Base + offset (0x01c4)  
Internal software reset control register3  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bi t  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

usb_peri_srstn_req  

USB PERIPH software reset request.  

When HIGH, reset relative logic  

14  RW 0x0  

emem_peri_srstn_req  

EMEM ahb bus software reset request.  

When HIGH, reset relative lo gic  

13  RW 0x0  reserved  

12  RW 0x0  

periph_niu_srstn_req  

PERIPH NIU software reset request.  

When HIGH, reset relative logic  

11  RW 0x0  

periphsys_psrstn_req  

PERIPH APB software reset request.  

pd_peri bus matrix apb softreset  

When HIGH, reset relative logic  

10  RW 0x0  

periphsys_hsrstn_req  

PERIPH AHB software reset request.  

pd_peri bus matrix ahb softreset  

When HIGH, reset relative logic  

9 RW 0x0  

periphsys_asrstn_req  

PERIPH AXI software reset request.  

pd_peri bus matrix axi softreset  

When HIGH, reset relative logic  

8 RW 0x0  

pmu_srstn_req  

PMU software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

grf_srstn_req  

GRF software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

6 RW 0x0  

pmu_psrstn_req  

PMU APB bus software reset request.  

When HIGH, reset rela tive logic  

5 RW 0x0  

tpiu_atsrstn_req  

TPIU ATB software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

dap_sys_srstn_req  

DAP system software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

dap_srstn_req  

DAP software reset request.  

When H IGH, reset relative logic  

2 RW 0x0  

periph_mmu_srstn_req  

PERIPH MMU software reset request.  

When HIGH, reset relative logic  

1 RW 0x0  

mmc_peri_srstn_req  

pd_peri mmc AHB bus software reset request.  

emmc, sdio, sdmmc AHB arbitor reset control  

When HIGH, rese t relative logic  

0 RW 0x0  

pwm_srstn_req  

PWM software reset request.  

When HIGH, reset relative logic  

 

 
CRU_SOFTRST4_CON  

Address: Operational Base + offset (0x01c8)  

Internal software reset control register4  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RO 0x0  reserved  

14  RW 0x0  

nandc1_srstn_req  

NANDC1 software reset request.  

When HIGH, reset relative log ic 

13  RW 0x0  

nandc0_srstn_req  

NANDC0 software reset request.  

When HIGH, reset relative logic  

12  RW 0x0  

hsadc_srstn_req  

HSADC software reset request.  

When HIGH, reset relative logic  

11 :9  RW 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

8 RW 0x0  

usb_host0_srstn_req  

USB HOST0 AHB softwar e reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

ccp_srstn_req  

CCP software reset request.  

When HIGH, reset relative logic  

6 RO 0x0  reserved  

5 RW 0x0  

rk_pwm_srstn_req  

RK_PWM software reset request.  

When HIGH, reset relative logic  

4 RO 0x0  rese rved  

3 RW 0x0  

gps_srstn_req  

GPS software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

mac_srstn_req  

MAC software reset request.  

When HIGH, reset relative logic  

1 RO 0x0  reserved  

0 RW 0x0  

dma2_srstn_req  

DMA2 software reset request.  

When HIGH,  reset relative logic  

 

 
CRU_SOFTRST5_CON  

Address: Operational Base + offset (0x01cc)  

Internal software reset control register5  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing correspond ing bit  

When every bit LOW, don't care the writing corresponding bit  

15:1 1 RO 0x0  reserved  

10  RW 0x0  

pd_pmu_niu_psrstn_req  

pd_pmu niu APB software reset request.  

When HIGH, reset relative logic  

9 RW 0x0  

pd_pmu_intmem_psrstn_req  

pd_pmu internal memory ap b software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

pd_alive_niu_psrstn_req  

pd_alive niu APB software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

saradc_srstn_req  

SARADC software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

6 RO 0x0  reserved  

5 RW 0x0  

spi2_srstn_req  

SPI2 software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

spi1_srstn_req  

SPI1 software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

spi0_srstn_req  

SPI0 software reset request.  

When HIGH, r eset relative logic  

2:1  RO 0x0  reserved  

0 RW 0x0  

tzpc_srstn_req  

TZPC software reset request.  

When HIGH, reset relative logic  

 

 

CRU_SOFTRST6_CON  

Address: Operational Base + offset (0x01d0)  
Internal software reset control register6  

Bit  Attr  
Reset 

Value   
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

edp_srstn_req  

eDP software reset request.  

When HIGH, reset relative log ic 

14  RW 0x0  

isp_srstn_req  

ISP software reset request.  

When HIGH, reset relative logic  

13  RW 0x0  

rga_hsrstn_req  

RGA AHB software reset request.  

When HIGH, reset relative logic  

12  RW 0x0  

rga_asrstn_req  

RGA AXI software reset request.  

When HIGH, reset rel ative logic  

11  RW 0x0  

iep_hsrstn_req  

IEP AHB software reset request.  

When HIGH, reset relative logic  

10  RW 0x0  

iep_asrstn_req  

IEP AXI software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value   
Description  

9 RW 0x0  

rga_core_srstn_req  

RGA func software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

vip_srstn_req  

VIP software reset request.  

IEP ISP VOP's NIU software reset.  

When HIGH, reset relative logic  

7 RW 0x0  

vio1_niu_asrstn_req  

VIO1 NIU AXI software reset request.  

IEP ISP VOP's NIU software reset.  

When HI GH, reset relative logic  

6 RW 0x0  

lcdc0_dsrstn_req  

LCDC0 DCLK software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

lcdc0_hsrstn_req  

LCDC0 AHB software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

lcdc0_asrstn_req  

LCDC0 AXI softwar e reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

vio_niu_hsrstn_req  

VIO NIU AHB software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

vio0_niu_asrstn_req  

VIO0 NIU AXI software reset request.  

IEP ISP VOP's NIU software reset.  

When HIGH , reset relative logic  

1 RW 0x0  

rga_niu_asrstn_req  

RGA NIU AXI software reset request.  

IEP ISP VOP's NIU software reset.  

When HIGH, reset relative logic  

0 RW 0x0  

vio_arbi_hsrstn_req  

VIO arbitor AHB software reset request.  

When HIGH, reset relative logic  

 

 

CRU_SOFTRST7_CON  
Address: Operational Base + offset (0x01d4)  

Internal software reset control register7  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit  LOW, don't care the writing corresponding bit  
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Bit  Attr  
Reset 

Value  
Description  

15:14  RO 0x0  reserved  

13  RW 0x0  

gpu_pvtm_srstn_req  

gpu pvtm software reset request.  

When HIGH, reset relative logic  

12  RW 0x0  

core_pvtm_srstn_req  

core pvtm software reset request.  

When HIGH, reset relative logic  

11:10  RO 0x0  reserved  

9 RW 0x0  

hdmi_srstn_req  

HDMI software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

gpu_srstn_req  

GPU core software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

lvds_con_srstn_req  

LVDS controller softwar e reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

lvds_phy_psrstn_req  

LVDS PHY APB software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

mipicsi_psrstn_req  

MIPi CSI APB software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

mipidsi1_psrstn_req  

MIPi DSI1 APB software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

mipidsi0_psrstn_req  

MIPi DSI0 APB software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

vio_h2p_hsrstn_req  

VIO ahb to apb bridge AHB software re set request.  

When HIGH, reset relative logic  

1 RW 0x0  

vcodec_hsrstn_req  

VCODEC AHB software reset request.  

When HIGH, reset relative logic  

0 RW 0x0  

vcodec_asrstn_req  

VCODEC AXI software reset request.  

When HIGH, reset relative logic  

 

 

CRU_SOFTRST8_CON  
Address: Operational Base + offset (0x01d8)  

Internal software reset control register8  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RO 0x0  reserved  

14  RW 0x0  

acc_efuse_srstn_req  

acc efuse software reset request.  

When HIGH, reset relative logic  

13  RW 0x0  

usb_adp_srstn_req  

OTG adp clock software reset request.  

When HIGH, reset relative logic  

12  RW 0x0  

usb host1c_srstn_req  

USBHOST1 controller software reset request.  

When HIGH, reset relative logic  

11  RW 0x0  

usbhost1phy_srstn_req  

USBHOST1 PHY software reset request.  

When HIGH, reset relative logic  

10  RW 0x0  

usbhost1_hsrstn_req  

USBHOST1 AHB BUS software rese t request.  

When HIGH, reset relative logic  

9 RW 0x0  

usbhost0c_srstn_req  

USBHOST0 controller software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

usbhost0phy_srstn_req  

USBHOST0 PHY software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

usbhost0_hsrstn_req  

USBHOST0 AHB BUS software reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

usbotgc_srstn_req  

USBOTG controller software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

usbotgphy_srstn_req  

USBOTG PHY software reset r equest.  

When HIGH, reset relative logic  

4 RW 0x0  

usbotg_hsrstn_req  

USBOTG AHB BUS software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

emmc_srstn_req  

EMMC software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

sdio1_srstn_req  

SDIO1  software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

sdio0_srstn_req  

SDIO0 software reset request.  

When HIGH, reset relative logic  

0 RW 0x0  

mmc0_srstn_req  

SDMMC0 software reset request.  

When HIGH, reset relative logic  

 

 

CRU_SOFTRST9_CON  

Add ress: Operational Base + offset (0x01dc)  
Internal software reset control register9  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the wr iting corresponding bit  

15  RW 0x0  

tsadc_psrstn_req  

TSADC APB software reset request.  

When HIGH, reset relative logic  

14:11  RO 0x0  reserved  

10  RW 0x0  

hevc_srstn_req  

HEVC software reset request.  

When HIGH, reset relative logic  

9 RW 0x0  

rga_h2p_brg_srstn_ req  

RGA AHB to APB bridge software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

vio1_h2p_brg_srstn_req  

VIO1 AHB to APB bridge software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

vio0_h2p_brg_srstn_req  

VIO0 AHB to APB bridge softwa re reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

lcdcpwm1_srstn_req  

lcdc_pwm1 software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

lcdcpwm0_srstn_req  

lcdc_pwm0 software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

gic_sr stn_req  

GIC software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

pd_core_mp_axi_srstn_req  

pd_croe periph axi software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

2 RW 0x0  

pd_core_apb_noc_srstn_req  

pd_core APB software reset request.  

When H IGH, reset relative logic  

1 RW 0x0  

pd_core_ahb_noc_srstn_req  

PD_CORE AHB software reset request.  

When HIGH, reset relative logic  

0 RW 0x0  

coresight_srstn_req  

coresight software reset request.  

When HIGH, reset relative logic  

 

 
CRU_SOFTRST10_CON  

Address: Operational Base + offset (0x01e0)  

Internal software reset control register10  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing  corresponding bit  

15  RW 0x0  

c2c_host_srstn_req  

c2c host clk domain software reset request.  

When HIGH, reset relative logic  

14  RW 0x0  

crypto_srstn_req  

crypto working clk domain software reset request.  

When HIGH, reset relative logic  

13:12  RO 0x0  reserve d 

11  RW 0x0  

ddrmsch1_srstn_req  

DDR1 memory scheduler software reset request.  

When HIGH, reset relative logic  

10  RW 0x0  

ddrmsch0_srstn_req  

DDR0 memory scheduler software reset request.  

When HIGH, reset relative logic  

9 RW 0x0  

ddrphy1_ctl_srstn_req  

DDR1 P UB software reset request.  

When HIGH, reset relative logic  

8 RW 0x0  

ddrctrl1_psrstn_req  

DDR controller1 APB software reset request.  

When HIGH, reset relative logic  

7 RW 0x0  

ddrctrl1_srstn_req  

DDR controller1 software reset request.  

When HIGH, reset relat ive logic  

6 RW 0x0  

ddrphy1_psrstn_req  

DDR PHY1 APB software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

5 RW 0x0  

ddrphy1_srstn_req  

DDR PHY1 software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

ddrphy0_ctl_srstn_req  

DDR0 PUB software reset  request.  

When HIGH, reset relative logic  

3 RW 0x0  

ddrctrl0_psrstn_req  

DDR controller0 APB software reset request.  

When HIGH, reset relative logic  

2 RW 0x0  

ddrctrl0_srstn_req  

DDR controller0 software reset request.  

When HIGH, reset relative logic  

1 RW 0x0  

ddrphy0_psrstn_req  

DDR PHY0 APB software reset request.  

When HIGH, reset relative logic  

0 RW 0x0  

ddrphy0_srstn_req  

DDR PHY0 software reset request.  

When HIGH, reset relative logic  

 

 

CRU_SOFTRST11_CON  

Address: Operational Base + offset (0x01e4)  
Intern al software reset control register11  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15  RW 0x0  

tsp_27m_srst n_req  

TSP 27M lock domain software reset request.  

When HIGH, reset relative logic  

14  RW 0x0  

tsp_clkin1_srstn_req  

TSP clockin1 software reset request.  

When HIGH, reset relative logic  

13  RW 0x0  

tsp_clkin0_srstn_req  

TSP clockin 0 software reset request.  

Whe n HIGH, reset relative logic  

12  RW 0x0  

tsp_srstn_req  

tsp software reset request.  

When HIGH, reset relative logic  

11  RW 0x0  

ps2c_srstn_req  

ps2 controlor software reset request.  

When HIGH, reset relative logic  
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Bit  Attr  
Reset 

Value  
Description  

10  RW 0x0  

simc_srstn_req  

cim card controlor s oftware reset request.  

When HIGH, reset relative logic  

9:8  RO 0x0  reserved  

7 RW 0x0  

uart4_srstn_req  

UART4 software reset request.  

When HIGH, reset relative logic  

6 RW 0x0  

uart3_srstn_req  

UART3 software reset request.  

When HIGH, reset relative logic  

5 RW 0x0  

uart2_srstn_req  

UART2 software reset request.  

When HIGH, reset relative logic  

4 RW 0x0  

uart1_srstn_req  

UART1 software reset request.  

When HIGH, reset relative logic  

3 RW 0x0  

uart0_srstn_req  

UART0 software reset request.  

When HIGH, reset relative lo gic  

2 RW 0x0  

lcdc1_dsrstn_req  

LCDC1 DCLK software reset request.  

When HIGH, reset relative logic  

1 RW 0x0  

lcdc1_hsrstn_req  

LCDC1 AHB software reset request.  

When HIGH, reset relative logic  

0 RW 0x0  

lcdc1_asrstn_req  

LCDC1 AXI software reset request.  

When  HIGH, reset relative logic  

 

 

CRU_MISC_CON  
Address: Operational Base + offset (0x01e8)  

SCU control register  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

11:8  RW 0x0  

testclk_sel  

Output clock selection for test  

4'b0000: aclk_periph  

4'b0001: clk_core  

4'b0010: aclk_vio0  

4'b0011: clk_ddrphy  

4'b0100: aclk_vcodec  

4'b0101: aclk_gpu  

4'b0110: clk_rga_core  

4'b0111: aclk_cpu  

4'b1000: 24MHz  

4'b1001: 27MHz  

4'b1010: 32KHz  

4'b1011: clk_wifi(16.368MHz)  

4'b1100: dclk_lcdc0  

4'b1101: dclk_lcdc1  

4'b1110: clk_isp_jpeg  

4'b1111: clk_isp  

7:0  RO 0x0  reserved  

 

 

CRU_GLB_CNT_TH  
Address: Operational Base + offse t (0x01ec)  

global reset wait counter threshold  

Bit  Attr  
Reset 

Value  
Description  

31:10  RO 0x0  reserved  

9:0  RW 0x064  
glb_rst_cnt_th  

Global soft reset counter threshold  

 

 
CRU_GLB_RST_CON  

Address: Operational Base + offset (0x01f0)  

global reset trigge r select  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:2  RW 0x0  

pmu_glb_srst_ctrl  

pmu reset by global soft reset select  

2'b00: pmu reset by first global soft reset  

2'b01: pmu reset by second global soft reset  

2'b10: pmu not reset by any glo bal soft reset  

1 RW 0x0  

wdt_glb_srst_ctrl  

watch_dog trigger global soft reset select  

1'b0: watch_dog trigger second global reset  

1'b1: watch_dog trigger first global reset  
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Bit  Attr  
Reset 

Value  
Description  

0 RW 0x0  

tsadc_glb_srst_ctrl  

TSADC trigger global soft reset select  

1'b0:  tsadc t rigger second global reset  

1'b1:  tsadc trigger first global reset  

 

 
CRU_GLB_RST_ST  

Address: Operational Base + offset (0x01f8)  

global reset status  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  

5 W1C 0x0  

snd_glb_wdt_rst_st  

second global wat ch_dog triggered reset flag  

1'b0: last hot reset is not second global watch_dog triggered 

reset  

1'b1: last hot reset is second global watch_dog triggered reset  

4 W1C 0x0  

fst_glb_wdt_rst_st  

first global watch_dog triggered reset flag  

1'b0: last hot reset i s not first global watch_dog triggered reset  

1'b1: last hot reset is first global watch_dog triggered reset  

3 W1C 0x0  

snd_glb_tsadc_rst_st  

second global TSADC triggered reset flag  

1'b0: last hot reset is not second global TSADC triggered reset  

1'b1: last hot reset is second global TSADC triggered reset  

2 W1C 0x0  

fst_glb_tsadc_rst_st  

first global TSADC triggered reset flag  

1'b0: last hot reset is not first global TSADC triggered reset  

1'b1: last hot reset is first global TSADC triggered reset  

1 W1C 0x0  

snd_glb_rst_st  

second global rst flag  

1'b0: last hot reset is not second global rst  

1'b1: last hot reset is second global rst  

0 W1C 0x0  

fst_glb_rst_st  

first global rst flag  

1'b0: last hot reset is not first global rst  

1'b1: last hot reset is first global rs t  

 

 
CRU_SDMMC_CON0*  

Address: Operational Base + offset (0x0200)  

sdmmc control0  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writi ng corresponding bit  

15:12  RO 0x0  reserved  

11  WO 0x0  

sdmmc_drv_sel  

sdmmc drive select  

sdmmc drive select  

10:3  WO 0x00  

sdmmc_drv_delaynum  

sdmmc drive delay number  

sdmmc drive delay number  

2:1  WO 0x1  

sdmmc_drv_degree  

sdmmc drive degree  

sdmmc drive degree  

0 WO 0x0  

sdmmc_init_state  

sdmmc initial state  

sdmmc initial state  

 

 

CRU_SDMMC_CON1*  

Address: Operational Base + offset (0x0204)  
sdmmc control1  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:11  RO 0x0  reserved  

10  WO 0x0  

sdmmc_sample_sel  

sdmmc sample select  

sdmmc sample select  

9:2  WO 0x00  

sdmmc_sample_delaynum  

sdmmc sample delay number  

sdmmc sample dela y number  

1:0  WO 0x0  

sdmmc_sample_degree  

sdmmc sample degree  

sdmmc sample degree  

 

 

CRU_SDIO0_CON0*  
Address: Operational Base + offset (0x0208)  

sdio0 control0  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH , enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  

11  WO 0x0  

sdio0_drv_sel  

sdio0 drive select  

sdio0 drive select  

10:3  WO 0x00  

sdio0_drv_delaynum  

sdio0 drive delay number  

sdio0 drive delay number  

2:1  WO 0x1  

sdio0_drv_degree  

sdio0 drive degree  

sdio0 drive degree  

0 WO 0x0  

sdio0_init_state  

sdio0 initial state  

sdio0 initial state  

 

 

CRU_SDIO0_CON1*  

Address: Operational Base + offset (0x020c)  
sdio0 control1  

Bit  Attr  
Reset 

Value  
Descri ption  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:11  RO 0x0  reserved  

10  WO 0x0  

sdio0_sample_sel  

sdio0 sample select  

sdio0 sample select  

9:2  WO 0x00  

sdio0_sample_delaynum  

sdio0 sample delay number  

sdio0 sample delay number  

1:0  WO 0x0  

sdio0_sample_degree  

sdio0 sample degree  

sdio0 sample degree  

 

 

CRU_SDIO1_CON0*  
Address: Operational Base + offset (0x0210)  

sdio1 control0  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  

11  WO 0x0  

sdio1_drv_sel  

sdio1 drive select  

sdio1 driv e select  

10:3  WO 0x00  

sdio1_drv_delaynum  

sdio1 drive delay number  

sdio1 drive delay number  

2:1  WO 0x1  

sdio1_drv_degree  

sdio1 drive degree  

sdio1 drive degree  

0 WO 0x0  

sdio1_init_state  

sdio1 initial state  

sdio1 initial state  

 

 

CRU_SDIO1_CON1 *  

Address: Op erational Base + offset (0x0214)  
sdio1 control1  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:11  RO 0x0  reserved  

10  WO 0x0  

sdio1_sample_sel  

sdio1 sample select  

sdio1 sample select  

9:2  WO 0x00  

sdio1_sample_delaynum  

sdio1 sample delay number  

sdio1 sample delay number  

1:0  WO 0x0  

sdio1_sample_degree  

sdio1 sample degree  

sdio1 sample degree  

 

 

CRU_EMMC_CON0 *  
Address: Operational Base + offset (0x0218)  

emmc control0  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15:12  RO 0x0  reserved  

11  WO 0x0  

emmc_drv_sel  

emmc drive select  

emmc drive select  

10:3  WO 0x00  

emmc_drv_delaynum  

emmc drive delay number  

emmc drive delay number  

2:1  WO 0x1  

emmc_drv_degree  

emmc drive degree  

emmc drive degree  

0 WO 0x0  

emmc_init_state  

emm c initial state  

emmc initial state  

 

 
CRU_EMMC_CON1 *  

Address: Operational Base + offset (0x021c)  

emmc control1  

Bit  Attr  
Reset 

Value  
Description  

31:16  WO 0x0000  

write_mask  

write mask.  

When every bit HIGH, enable the writing corresponding bit  

When ever y bit LOW, don't care the writing corresponding bit  

15:11  RO 0x0  reserved  

10  WO 0x0  

emmc_sample_sel  

emmc sample select  

emmc sample select  

9:2  WO 0x00  

emmc_sample_delaynum  

emmc sample delay number  

emmc sample delay number  

1:0  WO 0x0  

emmc_sample_degree  

emmc sample degree  

emmc sample degree  

 
*Notes:  CRU_SDMMC_CON0/1, CRU_SDIO1_CON0/1, CRU_SDIO0_CON0/1, CRU_EMMC_CON0/1, detail 

description please refer to chapter 1 of part3  Mobile Storage Host Controller  1.6.10.  

3.7  Timing Diagram  

Power on r eset timing is shown as follow:  
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npor

sysrstn

1.3us
pllpd

pllrstn
10.6us

chiprstn
1.33ms

rstn_pre
(IP reset)

10.6us

 

Fig. 3-4 Chip Power On Reset Timing Diagram 
Npor  is hardware reset signal from out -chip  and power -off mode wakeup reset from PMU, 

which is filtered glitch to obtain signa l sysrstn. To make PLLs work normally, the power down 

signal (pllpd) must be high when reset, and maintains high for more then 1us when sysrstn 
de-active. Then PLL reset signals (pllrstn) are asserted for about 10.6us, and PLLs start to lock 

when pllrstn d e-assert, and consume about 1330us to lock. So the system will wait about 

1330us, then de -active reset signal chiprstn. The signal chiprstn is used to generate output 
clocks in CRU. After CRU start output clocks, the system waits again for 256  cycles (10.7 us) to 

de-active signal rstn_pre, which is used to generate power on reset of all IP.  

3.8  Application Notes  

3.8.1  PLL usage  

PLL output frequency configuration  

The output frequency Fout is related to the input frequency Fin by:  

           Fout = ((Fin /NR) * NF )/ NO  
Fout is clock output of PLL, and Fin is clock input of PLL from external oscillators (24MHz). 

Another, other factors such as NF, NR, NO can be configured by programming CRU_APLL_CONi, 

CRU_DPLL_CONi, CRU_CPLL_CONi  and CRU_GPLL_CONi registers (i=0,1 ,2 ), and  their value 

will affect Fout as follows.  
(1)  CLKR: A 6 -bit bus that selects the values 1 -64 for the reference divider (NR)  

     NR = CLKR[5:0] + 1  

     Example:  
          /1   pgm 000000  

          /4   pgm 000011  

          /8   pgm 000111  
(2)  CLKF: A 13 -bit bus t hat selects the values 1 -4096 for the PLL multiplication factor (NF)  

     NF = CLKF[12:0] + 1  

     Example:  
          X1  pgm 0000000000000  

          X2 pgm 0000000000001  

          X4096  pgm 0111111111111  
(3)  CLKOD: A 4 -bit bus that selects the value1 ,2 -16(ev en only)  for the PLL post VCO divider 

(NO)  

     NO = CLKOD[3:0] + 1  
     Example:  

          /1    pgm 0000  

          /2    pgm 0001  
          /4    pgm 0011  

          /8    pgm 0111  

BWADJ: A 12 -bit bus that selects the values 1 -4096 for the bandwidth divid er (NB)  

     NB = BWADJ[11:0] + 1  
     Example:  

          /1    pgm 000000000000  
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          /4    pgm 000000000011  
          /8    pgm 000000000111  

The recommended setting of NB: NB = NF / 2.  

 
PLL frequency range requirement  

If different CLKR, CLKF and CLKO D configuration value cause internal out of range, unpredicted 

result will be caused.  
Fin value range requirement:                         269kHz ï 50 00MHz  

Fref = Fin/NR value range requirement:              269kHz ï 50 00MHz  

Fvco = (Fin/NR)*NF value range requirement:        440MHz ï 50 00MHz  
Fout = ((Fin/NR)*NF)/NO value range requirement:  27.5MHz ï 50 00MHz  

 

PLL setting consideration  
Optimization of the PLL settings for jitter < +/ -  2.5% of the output period/sq rt(NO) require 

running the VCO at maximum fre quency and dividing down using the NO divider to get the 

required Fout, i.e. maximum NO.  
Optimization for minimum power (Fvco/ 110 0MHz * 3.3 m A) requires setting the VCO 

frequency at the minimum frequency and  using the lowest NO setting .  

These two values,  minimum jitter or minimum power will determine your choice of settings . 
A larger value of input divider NR gives a longer lock time, and higher long term as well as 

period jitter. It is better to use a lower value of NR where possible.  

 

3.8.2  PLL frequency cha nge method  

When the PLL settings are changed, it has to reset PLL by programming registers 

CRU_APLL_CON3, CRU_DPLL_CON3, CRU_CPLL_CON3, CRU_GPLL_CON3, CRU_ NPLL_CON3, 
and reserve at least 5 us after valid settings, referring to the following figure.  

CLKR,CLKF,CLKOD,BWADJ

RESET

> 5us

Valid Setting

 
Fig. 3-5 PLL setting change timing 

Before set some factors such as NR/NF/NO/BS to change PLL output frequency, you must 

change chip from normal to slow mode by programming CRU_MODE_CON. The n until PLL is 
lock state by checking GRF_SOC_STATUS0[ 8: 5] register, or after delay about (NR * 500) / Fin, 

you can change PLL into normal mode.  

 

3.8.3  Fractional divider usage  

To get specific frequency, clocks of I2S, SPDIF, UART, HSADC can be generated by frac tional 

divider. Generally you must set that denominator is 20 times larger than numerator to generate 
precise clock frequency. So the fractional divider applies only to generate low frequency clock 

like I2S, UART and HSADC.  

All the fractional divider has a uto -gating control. When fractional divi der is not selected, the 
divider clock is gated. So fractional divider must be selected before changing configuration.  

 

3.8.4  Global software reset  

Two global software resets are designed in this chip, you can program 

CRU_GLB_SRST_FST_VALUE[15:0] as 0xfdb9 to assert the first global software reset 

glb_srstn_1 and program CRU_GLB_SRST_SND_VALUE[15:0] as 0xeca8 to assert the second 
global software reset glb_srstn_2. These two software resets are self -deasserted by hardware.  

TSADC, WDT and PMU also can trigger glb_srstn_1 or glb_srstn_2.  

CRU_GLB_RST_CON controls which global soft - reset will be triggered.  
After global reset, the reset trigger source can be check in CRU_GLB_RST_ST.  
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glb_srstn_1 resets almost all chip logic except  PMU_SYS_REG0~3, which can be used to store 
something when reset.  

glb_srstn_2 resets almost all chip logic except PMU_SYS_REG0~3, GRF and GPIOs.  

 

3.8.5  Pre - shift for test  

Pre-shift registers is designed in this chip for flexible test.  

The key configuration regi sters can be shifted with a initial value in testmode. The pre -shift 
registers including 191 bit pre_shift_test_reg.  

The following table describes the pre -shift registers of the design.  

Name  Bit number  
Default 

value  
Description  

armpll_clkr  pre_shift_test_ reg[5:0]     6'd0  armpll_clkr control  

armpll_clkf  pre_shift_test_reg[18:6]    13'd199  armpll_clkf control  

armpll_bwadj  pre_shift_test_reg[30:19]   12'd 49 armpll_bwadj control  

armpll_clkod  pre_shift_test_reg[35:31]   5'd1  armpll_clkod control  

ddrpll_clk r pre_shift_test_reg[41:36]  6'd 1 ddrpll_clkr control  

ddrpll_clkf  pre_shift_test_reg[54:42]  13'd 99 ddrpll_clkf control  

ddrpll_bwadj  pre_shift_test_reg[66:55]  12'd 49 ddrpll_bwadj control  

ddrpll_clkod  pre_shift_test_reg[71:67]  5'd 5 ddrpll_clkod control  

codecpll_clkr  pre_shift_test_reg[77:72]  6'd 1 codecpll_clkr control  

codecpll_clkf  pre_shift_test_reg[90:78]  13'd99  codecpll_clkf control  

codecpll_bwadj  pre_shift_test_reg[102:91]  12'd 49 codecpll_bwadj control  

codecpll_clkod  pre_shift_test_reg[107:10 3]  5'd 5 codecpll_clkod control  

generalpll_clkr  pre_shift_test_reg[113:108]  6'd 1 generalpll_clkr control  

generalpll_clkf  pre_shift_test_reg[126:114]  13'd 99 generalpll_clkf control  

generalpll_bwadj  pre_shift_test_reg[138:127]  12'd 49 generalpll_bwadj 

con trol  

generalpll_clkod  pre_shift_test_reg[143:139]  5'd 5 generalpll_clkod 
control  

newpll_clkr  pre_shift_test_reg[1 49 :1 44 ]  6'd 1 newpll_clkr control  

newpll_clkf  pre_shift_test_reg[1 62 :1 50 ]  13'd 99 newpll_clkf control  

newpll_bwadj  pre_shift_test_reg[1 74 :1 63 ]  12'd 49 newpll_bwadj control  

newpll_clkod  pre_shift_test_reg[1 79 :1 75 ]  5'd 5 newpll_clkod control  

testclk_sel  pre_shift_test_reg[1 82 :1 80 ]  3'd0  testclk_out select in 

testmode  

aclk_core _m _div_con  pre_shift_test_reg[1 85 :1 83 ]  3'd1  Aclk_ m divider 

configurati on in 
testmode  

I o_sr  pre_shift_test_reg[1 86 ]  1ôd1 IO slew rate  

io_drive  pre_shift_test_reg[1 88 :1 87 ]  2ôb10  IO drive configuration  

I o_vsel  pre_shift_test_reg[1 89 ]  1ôd0 IO voltage select  

I o_smt  pre_shift_test_reg[1 90 ]  1ôd0 IO smt control  

 

Pre-shift relat ive controls IO are as follow.  

Name  IO  Description  

Pre_shift_datain  IO_UART3GPSsout_GPSsig_HS

ADCT1data1_GPIO30gpio7b0  

Pre-shift data in  

Pre_shift_en  IO_UART3GPSctsn_GPSrfclk_G

PST1clk_GPIO30gpio7b1  

Pre-shift enable  

Pre_shift_clk  IO_UART3GPSrtsn_USBdrvvbu
s0_GPIO30gpio7b2  

Pre-shift clock  

Pre-shift _default

_select  

IO_USBdrvvbus1_EDPhotplug_

GPIO30gpio7b3  

1ôb0: pre_shift use default value; 

1ôb1: pre_shift use shift in value; 

Pre-shift _select  IO_ISPshutteren_SPI1clk_GPI

O30gpio7b4  

1ôb0: disable, testmode do not use 

pre -shift config value;  use internal 6 
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configs.  

1ôb1: enable, testmode use pre-shift 
config value;  
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Chapter 4  General Register Files (GRF)  

4.1  Overview  

The general register file will be used to do static set by software, which is composed of many 

registers f or system control. The GRF is divided into two sections, one is GRF for non -secure 

system, the other is SGRF for secure system.  

4.2  Function Description  

The function of general register file is ̔ 

IOMUX control  

Control the state of GPIO in power -down mode  

GPIO PAD pull down and pull up control  

Used for common system control  
Used to record the system state  

4.3  GRF Register Description  

4.3.1  Register Summary   

Name  Offset  Size  Reset Value  Description  

GRF_GPIO1D_IOMUX  0x000c  W 0x00000000  GPIO1D iomux control  

GRF_GPIO2A_IOMUX  0x0010  W 0x00000000  GPIO2A iomux control  

GRF_GPIO2B_IOMUX  0x0014  W 0x00000000  GPIO2B iomux control  

GRF_GPIO2C_IOMUX  0x0018  W 0x00000000  GPIO2C iomux control  

GRF_GPIO3A_IOMUX  0x0020  W 0x00000000  GPIO3A iomux control  

GRF_GPIO3B_IOMUX  0x0024  W 0x00000000  GPIO3B iomux control  

GRF_GPIO3C_IOMUX  0x0028  W 0x00000000  GPIO3C iomux control  

GRF_GPIO3DL_IOMUX  0x002c  W 0x00000000  GPIO3D iomux control  

GRF_GPIO3DH_IOMUX  0x0030  W 0x00000000  GPIO3D iomux control  

GRF_GPIO4AL_IOMUX  0x0034  W 0x00000000  GPIO4A iomux control  

GRF_GPIO4AH_IOMUX  0x0038  W 0x00000000  GPIO4A iomux control  

GRF_GPIO4BL_IOMUX  0x003c  W 0x00000000  GPIO4B iomux control  

GRF_GPIO4C_IOMUX  0x0044  W 0x00000000  GPIO4C iomux control  

GRF_GPIO4D_IOMUX  0x0048  W 0x00000000  GPIO4D iomux control  

GRF_GPIO5B_IOMUX  0x0050  W 0x00000000  GPIO5B iomux control  

GRF_GPIO5C_IOMUX  0x0054  W 0x00000000  GPIO5C iomux control  

GRF_GPIO6A_IOMUX  0x005c  W 0x00000000  GPIO6A iomux control  

GRF_GPIO6B_IOMUX  0x0060  W 0x00000000  GPIO6B iomux control  

GRF_GPIO6C_IOMUX  0x 0064  W 0x00001555  GPIO6C iomux control  

GRF_GPIO7A_IOMUX  0x006c  W 0x00000000  GPIO7A iomux control  

GRF_GPIO7B_IOMUX  0x0070  W 0x00000000  GPIO7B iomux control  

GRF_GPIO7CL_IOMUX  0x0074  W 0x00000000  GPIO7CL iomux control  

GRF_GPIO7CH_IOMUX  0x0078  W 0x00000000  GPIO7CH iomux control  

GRF_GPIO8A_IOMUX  0x0080  W 0x00000000  GPIO8A iomux control  
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GRF_GPIO8B_IOMUX  0x0084  W 0x00000000  GPIO8B iomux control  

GRF_GPIO1H_SR  0x0104  W 0x00000f00  GPIO1C/D SR control  

GRF_GPIO2L_SR  0x0108  W 0x00000000  GPIO2A/B SR control  

GRF_GPIO2H_SR  0x010c  W 0x00000000  GPIO2C/D SR control  

GRF_GPIO3L_SR  0x0110  W 0x000020ff  GPIO3A/B SR control  

GRF_GPIO3H_SR  0x0114  W 0x0000ff04  GPIO3C/D SR control  

GRF_GPIO4L_SR  0x0118  W 0x00000120  GPIO4A/B SR control  

GRF_GPIO4H_SR  0x011c  W 0x00000000  GPIO4C /D SR control  

GRF_GPIO5L_SR  0x0120  W 0x00000000  GPIO5A/B SR control  

GRF_GPIO5H_SR  0x0124  W 0x00000000  GPIO5C/D SR control  

GRF_GPIO6L_SR  0x0128  W 0x00000100  GPIO6A/B SR control  

GRF_GPIO6H_SR  0x012c  W 0x00000010  GPIO6C/D SR control  

GRF_GPIO7L_SR  0x0130  W 0x00000000  GPIO7A/B SR control  

GRF_GPIO7H_SR  0x0134  W 0x00000000  GPIO7C/D SR control  

GRF_GPIO8L_SR  0x0138  W 0x00000000  GPIO8A/B SR control  

GRF_GPIO1D_P  0x014c  W 0x0000aaaa  GPIO1D PU/PD control  

GRF_GPIO2A_P  0x0150  W 0x0000aaaa  GPIO2A PU/PD control  

GRF_GPIO2B_P  0x0154  W 0x0000aaaa  GPIO2B PU/PD control  

GRF_GPIO2C_P  0x0158  W 0x0000aaa5  GPIO2C PU/PD control  

GRF_GPIO3A_P  0x0160  W 0x00005555  GPIO3A PU/PD control  

GRF_GPIO3B_P  0x0164  W 0x00005699  GPIO3B PU/PD control  

GRF_GPIO3C_P  0x0168  W 0x0000aaa5  GPIO3 C PU/PD control  

GRF_GPIO3D_P  0x016c  W 0x00005555  GPIO3D PU/PD control  

GRF_GPIO4A_P  0x0170  W 0x00005555  GPIO4A PU/PD control  

GRF_GPIO4B_P  0x0174  W 0x0000aaa5  GPIO4B PU/PD control  

GRF_GPIO4C_P  0x0178  W 0x00005559  GPIO4C PU/PD control  

GRF_GPIO4D_P  0x017c  W 0x00005a99  GPIO4D PU/PD control  

GRF_GPIO5B_P  0x0184  W 0x00006559  GPIO5B PU/PD control  

GRF_GPIO5C_P  0x0188  W 0x0000aaa9  GPIO5C PU/PD control  

GRF_GPIO6A_P  0x0190  W 0x0000aaaa  GPIO6A PU/PD control  

GRF_GPIO6B_P  0x0194  W 0x0000aa96  GPIO6B PU/PD control  

GRF_GPIO6C_P  0x0198  W 0x00005655  GPIO6C PU/PD control  

GRF_GPIO7A_P  0x01a0  W 0x000059aa  GPIO7A PU/PD control  

GRF_GPIO7B_P  0x01a4  W 0x0000a696  GPIO7B PU/PD control  

GRF_GPIO7C_P  0x01a8  W 0x00005955  GPIO7C PU/PD control  

GRF_GPIO8A_P  0x01b0  W 0x00006555  GPIO8A PU/PD control  

GRF_GPIO8B_P  0x01b4  W 0x0000aaaa  GPIO8B PU/PD control  

GRF_GPIO1D_E  0x01cc  W 0x000055aa  GPIO1D drive strength control  

GRF_GPIO2A_E  0x01d0  W 0x0000aaaa  GPIO2A drive strength control  

GRF_GPIO2B_E  0x01d4  W 0x0000aaaa  GPIO2B drive strength  control  

GRF_GPIO2C_E  0x01d8  W 0x00005555  GPIO2C drive strength control  

GRF_GPIO3A_E  0x01e0  W 0x0000aaaa  GPIO3A drive strength control  

GRF_GPIO3B_E  0x01e4  W 0x00005955  GPIO3B drive strength control  
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GRF_GPIO3C_E  0x01e8  W 0x00005565  GPIO3C drive strength  control  

GRF_GPIO3D_E  0x01ec  W 0x0000aaaa  GPIO3D drive strength control  

GRF_GPIO4A_E  0x01f0  W 0x00005955  GPIO4A drive strength control  

GRF_GPIO4B_E  0x01f4  W 0x00005556  GPIO4B drive strength control  

GRF_GPIO4C_E  0x01f8  W 0x00005555  GPIO4C drive strength  control  

GRF_GPIO4D_E  0x01fc  W 0x00005555  GPIO4D drive strength control  

GRF_GPIO5B_E  0x0204  W 0x00005555  GPIO5B drive strength control  

GRF_GPIO5C_E  0x0208  W 0x00005555  GPIO5C drive strength control  

GRF_GPIO6A_E  0x0210  W 0x00005555  GPIO6A drive strength  control  

GRF_GPIO6B_E  0x0214  W 0x00005555  GPIO6B drive strength control  

GRF_GPIO6C_E  0x0218  W 0x00005555  GPIO6C drive strength control  

GRF_GPIO7A_E  0x0220  W 0x00005555  GPIO7A drive strength control  

GRF_GPIO7B_E  0x0224  W 0x00005555  GPIO7B drive strength  control  

GRF_GPIO7C_E  0x0228  W 0x00005555  GPIO7C drive strength control  

GRF_GPIO8A_E  0x0230  W 0x00005555  GPIO8A drive strength control  

GRF_GPIO8B_E  0x0234  W 0x00005555  GPIO8B drive strength control  

GRF_GPIO_SMT  0x0240  W 0x00000fff  GPIO smitter control register  

GRF_SOC_CON0  0x0244  W 0x00001c18  SoC control register 0  

GRF_SOC_CON1  0x0248  W 0x00004040  SoC control register 1  

GRF_SOC_CON2  0x024c  W 0x00000002  SoC control register 2  

GRF_SOC_CON3  0x0250  W 0x00000810  SoC control register 3  

GRF_SOC_CON4  0x025 4 W 0x00000607  SoC control register 4  

GRF_SOC_CON5  0x0258  W 0x00008c87  SoC control register 5  

GRF_SOC_CON6  0x025c  W 0x00008000  SoC control register 6  

GRF_SOC_CON7  0x0260  W 0x00000000  SoC control register 7  

GRF_SOC_CON8  0x0264  W 0x0000000e  SoC control r egister 8  

GRF_SOC_CON9  0x0268  W 0x0000000e  SoC control register 9  

GRF_SOC_CON10  0x026c  W 0x0000000f  SoC control register 10  

GRF_SOC_CON11  0x0270  W 0x00000000  SoC control register 11  

GRF_SOC_CON12  0x0274  W 0x00000013  SoC control register 12  

GRF_SOC_CON13  0x0278  W 0x00000000  SoC control register 13  

GRF_SOC_CON14  0x027c  W 0x00000000  SoC control register 14  

GRF_SOC_STATUS0  0x0280  W 0x00000000  SoC status register 0  

GRF_SOC_STATUS1  0x0284  W 0x00000000  SoC status register 1  

GRF_SOC_STATUS2  0x0288  W 0x0000 0000  SoC status register 2  

GRF_SOC_STATUS3  0x028c  W 0x00000000  SoC status register 3  

GRF_SOC_STATUS4  0x0290  W 0x00000000  SoC status register 4  

GRF_SOC_STATUS5  0x0294  W 0x00000000  SoC status register 5  

GRF_SOC_STATUS6  0x0298  W 0x00000000  SoC status regi ster 6  

GRF_SOC_STATUS7  0x029c  W 0x00000000  SoC status register 7  

GRF_SOC_STATUS8  0x02a0  W 0x00000000  SoC status register 8  

GRF_SOC_STATUS9  0x02a4  W 0x00000000  SoC status register 9  

GRF_SOC_STATUS10  0x02a8  W 0x00000000  SoC status register 10  
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GRF_SOC_STATUS11  0x02ac  W 0x00000000  SoC status register 11  

GRF_SOC_STATUS12  0x02b0  W 0x00000000  SoC status register 12  

GRF_SOC_STATUS13  0x02b4  W 0x00000000  SoC status register 13  

GRF_SOC_STATUS14  0x02b8  W 0x00000000  SoC status register 14  

GRF_SOC_STATUS15  0x02b c W 0x00000000  SoC status register 15  

GRF_SOC_STATUS16  0x02c0  W 0x00000000  SoC status register 16  

GRF_SOC_STATUS17  0x02c4  W 0x00000000  SoC status register 17  

GRF_SOC_STATUS18  0x02c8  W 0x00000000  SoC status register 18  

GRF_SOC_STATUS19  0x02cc  W 0x000000 00  SoC status register 19  

GRF_SOC_STATUS20  0x02d0  W 0x00000000  SoC status register 20  

GRF_SOC_STATUS21  0x02d4  W 0x00000000  SoC status register 21  

GRF_PERIDMAC_CON0  0x02e0  W 0x000000fa  PERI DMAC control register 0  

GRF_PERIDMAC_CON1  0x02e4  W 0x00000000  PERI DMAC control register 1  

GRF_PERIDMAC_CON2  0x02e8  W 0x0000ffff  PERI DMAC control register 2  

GRF_PERIDMAC_CON3  0x02ec  W 0x0000ffff  PERI DMAC control register 3  

GRF_DDRC0_CON0  0x02f0  W 0x00000000  DDRC0 control register 0  

GRF_DDRC1_CON0  0x02f4  W 0x0000 0000  DDRC1 control register 0  

GRF_CPU_CON0 0x02f8  W 0x00008220  CPU control register 0  

GRF_CPU_CON1 0x02fc  W 0x00000ff0  CPU control register 1  

GRF_CPU_CON2 0x0300  W 0x00000fff  CPU control register 2  

GRF_CPU_CON3 0x0304  W 0x00000000  CPU control register 3 

GRF_CPU_CON4 0x0308  W 0x00002400  CPU control register 4  

GRF_CPU_STATUS0  0x0318  W 0x00000000  CPU status register 0  

GRF_UOC0_CON0  0x0320  W 0x00000089  UOC0 control register 0  

GRF_UOC0_CON1  0x0324  W 0x00007333  UOC0 control register 1  

GRF_UOC0_CON2  0x032 8 W 0x00000d08  UOC0 control register 2  

GRF_UOC0_CON3  0x032c  W 0x00000001  UOC0 control register 3  

GRF_UOC0_CON4  0x0330  W 0x00000003  UOC0 control register 4  

GRF_UOC1_CON0  0x0334  W 0x00000b89  UOC1 control register 0  

GRF_UOC1_CON1  0x0338  W 0x00007333  UOC1 control register 1  

GRF_UOC1_CON2  0x033c  W 0x00000d08  UOC1 control register 2  

GRF_UOC1_CON3  0x0340  W 0x00001c41  UOC1 control register 3  

GRF_UOC1_CON4  0x0344  W 0x0000c820  UOC1 control register 4  

GRF_UOC2_CON0  0x0348  W 0x00000089  UOC2 control register 0  

GRF_UOC2_CON1  0x034c  W 0x00007333  UOC2 control register 1  

GRF_UOC2_CON2  0x0350  W 0x00000d08  UOC2 control register 2  

GRF_UOC2_CON3  0x0354  W 0x00001c01  UOC2 control register 3  

GRF_UOC3_CON0  0x0358  W 0x000030eb  UOC3 control register 0  

GRF_UOC3_CON1  0x035c  W 0x00000003  UOC3 control register 1  

GRF_UOC4_CON0  0x0360  W 0x00001080  UOC4 control register 0  

GRF_UOC4_CON1  0x0364  W 0x00000820  UOC4 control register 1  

GRF_PVTM_CON0  0x0368  W 0x00000000  PVT monitor control register 0  

GRF_PVTM_CON1  0x036c  W 0x016e3600  PVT monitor control register 1  
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GRF_PVTM_CON2  0x0370  W 0x016e3600  PVT monitor control register 2  

GRF_PVTM_STATUS0  0x0374  W 0x00000000  PVT monitor status register 0  

GRF_PVTM_STATUS1  0x0378  W 0x00000000  PVT monitor status register 1  

GRF_PVTM_STATUS2  0x03 7c W 0x00000000  PVT monitor status register 2  

GRF_IO_VSEL  0x0380  W 0x00000004  IO voltage select  

GRF_SARADC_TESTBIT  0x0384  W 0x00000000  SARADC Test bit register  

GRF_TSADC_TESTBIT_L  0x0388  W 0x00000000  TSADC Test bit low register  

GRF_TSADC_TESTBIT_H  0x03 8c W 0x00000000  TSADC Test bit high register  

GRF_OS_REG0  0x0390  W 0x00000000  OS register 0  

GRF_OS_REG1  0x0394  W 0x00000000  OS register 1  

GRF_OS_REG2  0x0398  W 0x00000000  OS register 2  

GRF_OS_REG3  0x039c  W 0x00000000  OS register 3  

GRF_SOC_CON15  0x03a4  W 0x00000000  SoC control register 15  

GRF_SOC_CON16  0x03a8  W 0x00000000  SoC control register 16  

Notes:  Size  :  B  -  Byte (8 bits) access,  HW  -  Half WORD (16 bits) access,  W  -WORD (32 bits) 

access  

4.3.2  Detail Register Description    

GRF_GPIO1D_IOMUX  

Address: Ope rational Base + offset (0x000c)  
GPIO1D iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding  bit  

15:7  RO 0x0  reserved  

6 RW 0x0  

gpio1d3_sel  

GPIO1D[3] iomux select  

1'b0: gpio  

1'b1: lcdc0_dclk  

5 RO 0x0  reserved  

4 RW 0x0  

gpio1d2_sel  

GPIO1D[2] iomux select  

1'b0: gpio  

1'b1: lcdc0_den  

3 RO 0x0  reserved  

2 RW 0x0  

gpio1d1_sel  

GPIO1D[1] iomux select   

1'b0: gpio  

1'b1: lcdc0_vsync  

1 RO 0x0  reserved  
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0 RW 0x0  

gpio1d0_sel  

GPIO1D[0] iomux select  

1'b0: gpio  

1'b1: lcdc0_hsync  

 

 
GRF_GPIO2A_IOMUX  

Address: Operational Base + offset (0x0010)  

GPIO2A iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:14  RW 0x0  

gpio2a7_sel  

GPIO2A[7] iomux select  

2'b00: gpio  

2'b01: cif_data9  

2'b10: host_din 5 

2'b11: hsadc_data7  

13:12  RW 0x0  

gpio2a6_sel  

GPIO2A[6] iomux select  

2'b00: gpio  

2'b01: cif_data8  

2'b10: host_din4  

2'b11: hsadc_data6  

11:10  RW 0x0  

gpio2a5_sel  

GPIO2A[5] iomux select  

2'b00: gpio  

2'b01: cif_data7  

2'b10: host_ckinn  

2'b11: hsadc_data5  

9:8  RW 0x0  

gpio2a4_sel  

GPIO2A[4] iomux select  

2'b00: gpio  

2'b01: cif_data6  

2'b10: host_ckinp  

2'b11: hsadc_data4  

7:6  RW 0x0  

gpio2a3_sel  

GPIO2A[3] iomux select  

2'b00: gpio  

2'b01: cif_data5  

2'b10: host_din3  

2'b11: hsadc_data3  
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5:4  RW 0x0  

gpio2a2_sel  

GPIO2A[2]  iomux select  

2'b00: gpio  

2'b01: cif_data4  

2'b10: host_din2  

2'b11: hsadc_data2  

3:2  RW 0x0  

gpio2a1_sel  

GPIO2A[1] iomux select  

2'b00: gpio  

2'b01: cif_data3  

2'b10: host_din1  

2'b11: hsadc_data1  

1:0  RW 0x0  

gpio2a0_sel  

GPIO2A[0] iomux select  

2'b00: gpio  

2'b 01: cif_data2  

2'b10: host_din0  

2'b11: hsadc_data0  

 

 
GRF_GPIO2B_IOMUX  

Address: Operational Base + offset (0x0014)  

GPIO2B iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be wri tten by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RO 0x0  reserved  

14  RW 0x0  

gpio2b7_sel  

GPIO2B[7] iomux select  

1'b0: gpio  

1'b1: cif_data11  

13  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

12  RW 0x0  

gpio2b6_sel  

GPIO2B[6] iomux select  

1'b0: gpio  

1'b1: cif_data10  

11  RO 0x0  reserved  

10  RW 0x0  

gpio2b5_sel  

GPIO2B[5] iomux select  

1'b0: gpio  

1'b1: cif_data1  

9 RO 0x0  reserved  

8 RW 0x0  

gpio2b4_sel  

GPIO2B[4] iomux select  

1'b0: gpio  

1'b1: cif_data0  

7:6  RW 0x0  

gpio2b3_sel  

GPIO2B[3] iomux select  

2'b00: gpio  

2'b01: cif_clkout  

2'b10: host_wkreq  

2'b11 : hsadcts_fail  

5:4  RW 0x0  

gpio2b2_sel  

GPIO2B[2] iomux select  

2'b00: gpio  

2'b01: cif_clkin  

2'b10: host_wkack  

2'b11: gps_clk (when hsadc_clkout_en==0)  

           hsadc_clkout (when 

hsadc_clkout_en==1)  

3:2  RW 0x0  

gpio2b1_sel  

GPIO2B[1] iomux select  

2'b00: gpio  

2'b01: cif_href  

2'b10: host_din7  

2'b11: hsadcts_valid  

1:0  RW 0x0  

gpio2b0_sel  

GPIO2B[0] iomux select  

2'b00: gpio  

2'b01: cif_vsync  

2'b10: host_din6  

2'b11: hsadcts_sync  

 

GRF_GPIO2C_IOMUX  
Address: Operational Base + offset (0x0018)  

GPIO2C iomux contro l 

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:3  RO 0x0  reserved  

2 RW 0x0  

gpio2c1_sel  

GPIO2C[1] iomux select  

1'b0: gpio  

1'b1: i2c3cam_sda  

1 RO 0x0  reserved  

0 RW 0x0  

gpio2c0_sel  

GPIO2C[0] iomux select  

1'b0: gpio  

1'b1: i2c3cam_scl  

 

 
GRF_GPIO3A_IOMUX  

Address: Operational Base + offset (0x0020)  

GPIO3A iomux control  

Bit  Attr  Reset Value  De scription  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:14  RW 0x0  

gpio3a7_sel  

GPIO3A[7] iomux select  

2'b00: gpio  

2'b01: flash0 _data7  

2'b10: emmc_data7  

2'b11: reserved  

13:12  RW 0x0  

gpio3a6_sel  

GPIO3A[6] iomux select  

2'b00: gpio  

2'b01: flash0_data6  

2'b10: emmc_data6  

2'b11: reserved  

11:10  RW 0x0  

gpio3a5_sel  

GPIO3A[5] iomux select  

2'b00: gpio  

2'b01: flash0_data5  

2'b10: emmc_data5  

2'b11: reserved  
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Bit  Attr  Reset Value  De scription  

9:8  RW 0x0  

gpio3a4_sel  

GPIO3A[4] iomux select  

2'b00: gpio  

2'b01: flash0_data4  

2'b10: emmc_data4  

2'b11: reserved  

7:6  RW 0x0  

gpio3a3_sel  

GPIO3A[3] iomux select  

2'b00: gpio  

2'b01: flash0_data3  

2'b10: emmc_data3  

2'b11: reserved  

5:4  RW 0x0  

gpio3a2_sel  

GPIO3A[2] iomux select  

2'b00: gpio  

2'b01: flash0_data2  

2'b10: emmc_data2  

2'b11: reserved  

3:2  RW 0x0  

gpio3a1_sel  

GPIO3A[1] iomux select  

2'b00: gpio  

2'b01: flash0_data1  

2'b10: emmc_data1  

2'b11: reserved  

1:0  RW 0x0  

gpio3a0_sel  

GPIO3A[0] iomux  select  

2'b00: gpio  

2'b01: flash0_data0  

2'b10: emmc_data0  

2'b11: reserved  

 

 
GRF_GPIO3B_IOMUX  

Address: Operational Base + offset (0x0024)  

GPIO3B iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When ev ery bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

14  RW 0x0  

gpio3b7_sel  

GPIO3B[7] iomux select  

1'b0: gpio  

1'b1: flash0_csn1  

13  RO 0x0  reserved  

12  RW 0x0  

gpio3b6_sel  

GPIO3 B[6] iomux select  

1'b0: gpio  

1'b1: flash0_csn0  

11  RO 0x0  reserved  

10  RW 0x0  

gpio3b5_sel  

GPIO3B[5] iomux select  

1'b0: gpio  

1'b1: flash0_wrn  

9 RO 0x0  reserved  

8 RW 0x0  

gpio3b4_sel  

GPIO3B[4] iomux select  

1'b0: gpio  

1'b1: flash0_cle  

7 RO 0x0  reserved  

6 RW 0x0  

gpio3b3_sel  

GPIO3B[3] iomux select  

1'b0: gpio  

1'b1: flash0_ale  

5 RO 0x0  reserved  

4 RW 0x0  

gpio3b2_sel  

GPIO3B[2] iomux select  

1'b0: gpio  

1'b1: flash0_rdn  

3:2  RW 0x0  

gpio3b1_sel  

GPIO3B[1] iomux select  

2'b00: gpio  

2'b01: flash0_wp  

2'b10: emmc_p wren  

2'b11: reserved  

1 RO 0x0  reserved  

0 RW 0x0  

gpio3b0_sel  

GPIO3B[0] iomux select  

1'b0: gpio  

1'b1: flash0_rdy  

 

 

GRF_GPIO3C_IOMUX  
Address: Operational Base + offset (0x0028)  

GPIO3C iomux control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

wr ite_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:6  RO 0x0  reserved  

5:4  RW 0x0  

gpio3c2_sel  

GPIO3C[2] iomux select  

2'b00: gpio  

2'b01: flash0_dqs  

2'b10 : emmc_clkout  

2'b11: reserved  

3:2  RW 0x0  

gpio3c1_sel  

GPIO3C[1] iomux select  

2'b00: gpio  

2'b01: flash0_csn3  

2'b10: emmc_rstnout  

2'b11: reserved  

1:0  RW 0x0  

gpio3c0_sel  

GPIO3C[0] iomux select  

2'b00: gpio  

2'b01: flash0_csn2  

2'b10: emmc_cmd  

2'b11: reserved  

 

 
GRF_GPIO3DL_IOMUX  

Address: Operational Base + offset (0x002c)  

GPIO3D iomux control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don 't care the writing 

corresponding bit  

15  RO 0x0  reserved  

14:12  RW 0x0  

gpio3d3_sel  

GPIO3D[3] iomux select  

3'b000: gpio  

3'b001: flash1_data3  

3'b010: host_dout3  

3'b011: mac_rxd3  

3'b100: sdio1_data3  

other: reserved  
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Bit  Attr  Reset Value  Description  

11  RO 0x0  reserved  

10:8  RW 0x0  

gpio3d2_s el 

GPIO3D[2] iomux select  

3'b000: gpio  

3'b001: flash1_data2  

3'b010: host_dout2  

3'b011: mac_rxd2  

3'b100: sdio1_data2  

other: reserved  

7 RO 0x0  reserved  

6:4  RW 0x0  

gpio3d1_sel  

GPIO3D[1] iomux select  

3'b000: gpio  

3'b001: flash1_data1  

3'b010: host_dout1  

3'b 011: mac_txd3  

3'b100: sdio1_data1  

other: reserved  

3 RO 0x0  reserved  

2:0  RW 0x0  

gpio3d0_sel  

GPIO3D[0] iomux select  

3'b000: gpio  

3'b001: flash1_data0  

3'b010: host_dout0  

3'b011: mac_txd2  

3'b100: sdio1_data0  

other: reserved  

 

 

GRF_GPIO3DH_IOMUX  
Address: Ope rational Base + offset (0x0030)  

GPIO3D iomux control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding  bit  

15  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

14:12  RW 0x0  

gpio3d7_sel  

GPIO3D[7] iomux select  

3'b000: gpio  

3'b001: flash1_data7  

3'b010: host_dout7  

3'b011: mac_rxd1  

3'b100: sdio1_intn  

other: reserved  

11  RO 0x0  reserved  

10:8  RW 0x0  

gpio3d6_sel  

GPIO3D[6] iomux select  

3'b000:  gpio  

3'b001: flash1_data6  

3'b010: host_dout6  

3'b011: mac_rxd0  

3'b100: sdio1_bkpwr  

other: reserved  

7 RO 0x0  reserved  

6:4  RW 0x0  

gpio3d5_sel  

GPIO3D[5] iomux select  

3'b000: gpio  

3'b001: flash1_data5  

3'b010: host_dout5  

3'b011: mac_txd1  

3'b100: sdio1_wrprt  

other: reserved  

3 RO 0x0  reserved  

2:0  RW 0x0  

gpio3d4_sel  

GPIO3D[4] iomux select  

3'b000: gpio  

3'b001: flash1_data4  

3'b010: host_dout4  

3'b011: mac_txd0  

3'b100: sdio1_detectn  

other: reserved  

 

 
GRF_GPIO4AL_IOMUX  

Address: Operational Base + offset (0x0034)  

GPIO4A iomux control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15  RO 0x0  reserved  

14:12  RW 0x0  

gpio4a3_sel  

GPIO4A[3] iomux select  

3'b001: flash1_ale  

3'b010: host_dout9  

3'b011: mac_clk  

3'b100: flash0_csn6  

other: reserved  

11  RO 0x0  reserved  

10:8  RW 0x0  

gpio4a2_sel  

GPIO4A[2] iomux select  

3'b000: gpio  

3'b001: flash1_rdn  

3'b010: host_dout8  

3'b 011: mac_rxer  

3'b100: flash0_csn5  

other: reserved  

7 RO 0x0  reserved  

6:4  RW 0x0  

gpio4a1_sel  

GPIO4A[1] iomux select  

3'b000: gpio  

3'b001: flash1_wp  

3'b010: host_ckoutn  

3'b011: mac_rxdv  

3'b100: flash0_csn4  

other: reserved  

3:2  RO 0x0  reserved  

1:0  RW 0x0  

gp io4a0_sel  

GPIO4A[0] iomux select  

2'b00: gpio  

2'b01: flash1_rdy  

2'b10: host_ckoutp  

2'b11: mac_mdc  

 

 
GRF_GPIO4AH_IOMUX  

Address: Operational Base + offset (0x0038)  

GPIO4A iomux control  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bi t0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15  RO 0x0  reserved  

14:12  RW 0x0  

gpio4a7_sel  

GPIO4A[7] iomux select  

3'b000: gpio  

3'b001: flash1_csn1  

3'b010: host_do ut13  

3'b011: mac_crs  

3'b100: sdio1_clkout  

other: reserved  

11  RO 0x0  reserved  

10:8  RW 0x0  

gpio4a6_sel  

GPIO4A[6] iomux select  

3'b000: gpio  

3'b001: flash1_csn0  

3'b010: host_dout12  

3'b011: mac_rxclk  

3'b100: sdio1_cmd  

other: reserved  

7:6  RO 0x0  reserved  

5: 4 RW 0x0  

gpio4a5_sel  

GPIO4A[5] iomux select  

2'b00: gpio  

2'b01: flash1_wrn  

2'b10: host_dout11  

2'b11: mac_mdio  

3 RO 0x0  reserved  

2:0  RW 0x0  

gpio4a4_sel  

GPIO4A[4] iomux select  

3'b000: gpio  

3'b001: flash1_cle  

3'b010: host_dout10  

3'b011: mac_txen  

3'b100: fl ash0_csn7  

other: reserved  

 
 

GRF_GPIO4BL_IOMUX  

Address: Operational Base + offset (0x003c)  
GPIO4B iomux control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding b it  

When every bit LOW, don't care the writing 

corresponding bit  

15:7  RO 0x0  reserved  

6:4  RW 0x0  

gpio4b1_sel  

GPIO4B[1] iomux select  

3'b000: gpio  

3'b001: flash1_csn2  

3'b010: host_dout15  

3'b011: mac_txclk  

3'b100: sdio1_pwren  

other: reserved  

3 RO 0x0  reser ved  

2:0  RW 0x0  

gpio4b0_sel  

GPIO4B[0] iomux select  

3'b000: gpio  

3'b001: flash1_dqs  

3'b010: host_dout14  

3'b011: mac_col  

3'b100: flash1_csn3  

other: reserved  

 

 
GRF_GPIO4C_IOMUX  

Address: Operational Base + offset (0x0044)  

GPIO4C iomux control  

Bit  Attr  Res et Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15  RO 0x0  reserved  

14  RW 0x0  

gpio4c7_sel  

GPIO4C[7] iomux sele ct  

1'b0: gpio  

1'b1: sdio0_data3  

13  RO 0x0  reserved  

12  RW 0x0  

gpio4c6_sel  

GPIO4C[6] iomux select  

1'b0: gpio  

1'b1: sdio0_data2  
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Bit  Attr  Res et Value  Description  

11  RO 0x0  reserved  

10  RW 0x0  

gpio4c5_sel  

GPIO4C[5] iomux select  

1'b0: gpio  

1'b1: sdio0_data1  

9 RO 0x0  reserved  

8 RW 0x0  

gp io4c4_sel  

GPIO4C[4] iomux select  

1'b0: gpio  

1'b1: sdio0_data0  

7 RO 0x0  reserved  

6 RW 0x0  

gpio4c3_sel  

GPIO4C[3] iomux select  

1'b0: gpio  

1'b1: uart0bt_rtsn  

5 RO 0x0  reserved  

4 RW 0x0  

gpio4c2_sel  

GPIO4C[2] iomux select  

1'b0: gpio  

1'b1: uart0bt_ctsn  

3 RO 0x0  reserved  

2 RW 0x0  

gpio4c1_sel  

GPIO4C[1] iomux select  

1'b0: gpio  

1'b1: uart0bt_sout  

1 RO 0x0  reserved  

0 RW 0x0  

gpio4c0_sel  

GPIO4C[0] iomux select  

1'b0: gpio  

1'b1: uart0bt_sin  

 

 

GRF_GPIO4D_IOMUX  
Address: Operational Base + offset (0x0048)  

GPIO4 D iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:13  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

12  RW 0x0  

gpio4d6_sel  

GPIO4D[6] iomux select  

1'b0: gpio  

1'b1: sdio0_intn  

11  RO 0x0  reserved  

10  RW 0x0  

gpio4d5_sel  

GPIO4D[5] iomux select  

1'b0: gpio  

1'b1: sdio0_bkpwr  

9 RO 0x0  reserved  

8 RW 0x0  

gpio4d4_sel  

GPIO4D[4] iomux select  

1'b0: gpio  

1'b1: sdio0_pwren  

7 RO 0x0  reserved  

6 RW 0x0  

gpio4d3_sel  

GPIO4D[3] iomux select  

1'b0: gpio  

1'b1: sdio0_wrprt  

5 RO 0x0  reserved  

4 RW 0x0  

gpio4d2_sel  

GPIO4D[2] iomux select  

1'b0: gpio  

1'b1: sdio0_detectn  

3 RO 0x0  reserved  

2 RW 0x0  

gpio4d1_sel  

GPIO4D[1] iomux select  

1' b0: gpio  

1'b1: sdio0_clkout  

1 RO 0x0  reserved  

0 RW 0x0  

gpio4d0_sel  

GPIO4D[0] iomux select  

1'b0: gpio  

1'b1: sdio0_cmd  

 

 
GRF_GPIO5B_IOMUX  

Address: Operational Base + offset (0x0050)  

GPIO5B iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0 000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  
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Bit  Attr  Reset Value  Description  

15:14  RW 0x0  

gpio5b7_sel  

GPIO5B[7] iomux select  

2'b00: gpio  

2'b01: spi0_rxd  

2'b10: ts0_data7  

2'b1 1: uart4exp_sin  

13:12  RW 0x0  

gpio5b6_sel  

GPIO5B[6] iomux select  

2'b00: gpio  

2'b01: spi0_txd  

2'b10: ts0_data6  

2'b11: uart4exp_sout  

11:10  RW 0x0  

gpio5b5_sel  

GPIO5B[5] iomux select  

2'b00: gpio  

2'b01: spi0_csn0  

2'b10: ts0_data5  

2'b11: uart4exp_rtsn  

9:8  RW 0x0  

gpio5b4_sel  

GPIO5B[4] iomux select  

2'b00: gpio  

2'b01: spi0_clk  

2'b10: ts0_data4  

2'b11: uart4exp_ctsn  

7:6  RW 0x0  

gpio5b3_sel  

GPIO5B[3] iomux select  

2'b00: gpio  

2'b01: uart1bb_rtsn  

2'b10: ts0_data3  

2'b11: reserved  

5:4  RW 0x0  

gpio5b2_sel  

GPIO5B[2] io mux select  

2'b00: gpio  

2'b01: uart1bb_ctsn  

2'b10: ts0_data2  

2'b11: reserved  

3:2  RW 0x0  

gpio5b1_sel  

GPIO5B[1] iomux select  

2'b00: gpio  

2'b01: uart1bb_sout  

2'b10: ts0_data1  

2'b11: reserved  
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Bit  Attr  Reset Value  Description  

1:0  RW 0x0  

gpio5b0_sel  

GPIO5B[0] iomux select  

2'b00: gpio  

2'b01:  uart1bb_sin  

2'b10: ts0_data0  

2'b11: reserved  

 

 
GRF_GPIO5C_IOMUX  

Address: Operational Base + offset (0x0054)  

GPIO5C iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writ ing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:7  RO 0x0  reserved  

6 RW 0x0  

gpio5c3_sel  

GPIO5C[3] iomux select  

1'b0: gpio  

1'b1: ts0_err  

5 RO 0x0  reserved  

4 RW 0x0  

gpio5c2_sel  

GPIO5C[2] iomux select  

1'b0: gpio  

1'b1 : ts0_clk  

3 RO 0x0  reserved  

2 RW 0x0  

gpio5c1_sel  

GPIO5C[1] iomux select  

1'b0: gpio  

1'b1: ts0_valid  

1:0  RW 0x0  

gpio5c0_sel  

GPIO5C[0] iomux select  

2'b00: gpio  

2'b01: spi0_csn1  

2'b10: ts0_sync  

2'b11: reserved  

 

 

GRF_GPIO6A_IOMUX  
Address: Operational Base  + offset (0x005c)  

GPIO6A iomux control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15  RO 0x0  reserved  

14  RW 0x0  

gpio6a7_sel  

GPIO6A[7] iomux select  

1'b0: gpio  

1'b1: i2s_sdo3  

13  RO 0x0  reserved  

12  RW 0x0  

gpio6a6_sel  

GPIO6A[6] iomux select  

1'b0: gpio  

1'b1: i2s_sdo2  

11  RO 0x0  reserved  

10  RW 0x0  

gpio6a5_sel  

GPIO6A[5] iomux select  

1'b0: gpio  

1'b1: i2s_sdo1  

9 RO 0x0  reserved  

8 RW 0x0  

gpio6a4_sel  

GPIO6A[4] iomux select  

1'b0: gpio  

1'b1: i2s_sdo0  

7 RO 0x0  reserved  

6 RW 0x0  

gpio6a3_sel  

GPIO6A[3] iomux select  

1'b0: gpio  

1'b1: i2s_sdi  

5 RO 0x0  reserved  

4 RW 0x0  

gpio6a2_sel  

GPIO6A[2] iomux sel ect  

1'b0: gpio  

1'b1: i2s_lrcktx  

3 RO 0x0  reserved  

2 RW 0x0  

gpio6a1_sel  

GPIO6A[1] iomux select  

1'b0: gpio  

1'b1: i2s_lrckrx  

1 RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

0 RW 0x0  

gpio6a0_sel  

GPIO6A[0] iomux select  

1'b0: gpio  

1'b1: i2s_sclk  

 

 
GRF_GPIO6B_IOMUX  

Address: Operationa l Base + offset (0x0060)  

GPIO6B iomux control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:7  RO 0x0  reserved  

6 RW 0x0  

gpio6b3_sel  

GPIO6B[3] iomux select  

1'b0: gpio  

1'b1: spdif_tx  

5 RO 0x0  reserved  

4 RW 0x0  

gpio6b2_sel  

GPIO6B[2] iomux select  

1'b0: gpio  

1'b1: i2c 1audio_scl  

3 RO 0x0  reserved  

2 RW 0x0  

gpio6b1_sel  

GPIO6B[1] iomux select  

1'b 0: gpio  

1'b1: i2c 1audio_sda  

1 RO 0x0  reserved  

0 RW 0x0  

gpio6b0_sel  

GPIO6B[0] iomux select  

1'b0: gpio  

1'b1: i2s_clk  

 
 

GRF_GPIO6C_IOMUX  

Address: Operational Base + offset (0x0064)  
GPIO6C iomux control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x000 0 

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:13  RO 0x0  reserved  

12  RW 0x1  

gpio6c6_sel  

GPIO6C[6] iomux select  

1'b0: gpio  

1'b1: sdmmc0_dectn  

11  RO 0x0  reserved  

10  RW 0x1  

gpio6c5_sel  

GPIO6C[5] iomux select  

1'b0: gpio  

1'b1: sdmmc0_cmd  

9:8  RW 0x1  

gpio6c4_sel  

GPIO6C[4] iomux select  

2'b00: gpio  

2'b01: sdmmc0_clkout  

2'b10: jtag_tdo  

2'b11: reserved  

7:6  RW 0x1  

gpio6c3_sel  

GPIO6C[3] iomux select  

2'b00: gpio  

2'b01: sdmmc0_data3  

2'b10: jtag_tck  

2'b11: reserved  

5:4  RW 0x1  

gpio6c2_sel  

GPIO6C[2] iomux select  

2'b00: gpio  

2'b01: sdmmc0_data2  

2'b10: jtag_tdi  

2'b11: reserved  

3:2  RW 0x1  

gpio6c1_sel  

GPIO6C[1] iomux select  

2'b00: gpio  

2'b01: sdmmc0_data1  

2'b10: jtag_trstn  

2'b11: reserved  
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Bit  Attr  Reset Value  Description  

1:0  RW 0x1  

gpio6c0_sel  

GPIO6C[0] iomux select  

2'b00: gpio  

2'b01: sdmmc0_data0  

2'b10: jtag_tms  

2'b11: reserved  

 

 
GRF_GPIO7A_IOMUX  

Address: Operational Base + offset (0x006c)  

GPIO7A iomux control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:14  RW 0x0  

gpio7a7_sel  

GPIO7A[7] iomux select  

2'b00: gpio  

2'b01: uart3 gps_sin  

2'b10: gps_mag  

2'b11: hsadct1_data0  

13:3  RO 0x0  reserved  

2 RW 0x0  

gpio7a1_sel  

GPIO7A[1] iomux select  

1'b0: gpio  

1'b1: pwm_1  

1:0  RW 0x0  

gpio7a0_sel  

GPIO7A[0] iomux select  

2'b00: gpio  

2'b01: pwm_0  

2'b10: vop0_pwm  

2'b11: vop1_pwm  

 

 
GRF_GPIO7B_IO MUX  

Address: Operational Base + offset (0x0070)  

GPIO7B iomux control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writi ng 

corresponding bit  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                146  

Bit  Attr  Reset Value  Description  

15:14  RW 0x0  

gpio7b7_sel  

GPIO7B[7] iomux select  

2'b00: gpio  

2'b01: isp_shuttertrig  

2'b10: spi1_txd  

2'b11: reserved  

13:12  RW 0x0  

gpio7b6_sel  

GPIO7B[6] iomux select  

2'b00: gpio  

2'b01: isp_prelighttrig  

2'b10: spi1_rxd  

2'b11: reserved  

11:10  RW 0x0  

gpio7b5_sel  

GPIO7B[5] iomux select  

2'b00: gpio  

2'b01: isp_flashtrigout  

2'b10: spi1_csn0  

2'b11: reserved  

9:8  RW 0x0  

gpio7b4_sel  

GPIO7B[4] iomux select  

2'b00: gpio  

2'b01: isp_shutteren  

2'b10: spi1_clk  

2'b11: reserved  

7:6  RW 0x0  

gpio7b3_sel  

GPIO7B[3] iomux select  

2'b00: gpio  

2'b01: usb_drvvbus1  

2'b10: edp_hotplug  

2'b11: reserved  

5:4  RW 0x0  

gpio7b2_sel  

GPIO7B[2] iomux select  

2'b00: gpio  

2'b01: uart3gps_rtsn  

2'b10: usb_drvvbus0  

2'b11: reserved  

3:2  RW 0x0  

gpio7b1_sel  

GPIO7B[1] iomux select  

2'b00: gpio  

2'b01: uart3gps_ctsn  

2'b10: gps_rfclk  

2'b11: gpst1_clk  
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Bit  Attr  Reset Value  Description  

1:0  RW 0x0  

gpio7b0_sel  

GPIO7B[0] iomux select  

2'b00: gpio  

2'b01: uart3gps_sout  

2'b10: gps_sig  

2'b11: hsadct1_data1  

 

 
GRF_GPIO7CL_IOMUX  

Address: Operational Base + offset (0x0074)  

GPIO7C L iomux control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:14  RO 0x0  reserved  

13:12  RW 0x0  

gpio7c3_sel  

GPIO7C[3] iomux select  

2'b00: gpio  

2'b01: i2c5hdmi_sda  

2'b10: edphdmii2c_sda  

2'b11: reserved  

11:9  RO 0x0  reserved  

8 RW 0x0  

gpio7c2_sel  

GPIO7C[2] iomux select  

1'b0: gpio  

1'b1: i2c4tp_scl  

7:5  RO 0x0  reserved  

4 RW 0x0  

gpio7c1_sel  

GPIO7C[ 1] iomux select  

1'b0: gpio  

1'b1: i2c4tp_sda  

3:2  RO 0x0  reserved  

1:0  RW 0x0  

gpio7c0_sel  

GPIO7C[0] iomux select  

2'b00: gpio  

2'b01: isp_flashtrigin  

2'b10: edphdmi_cecinoutt1  

2'b11: reserved  

 

 
GRF_GPIO7CH_IOMUX  

Address: Operational Base + offset (0x0078)  

GPIO7CH iomux control  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15  RO 0x0  reserved  

14:12  RW 0x0  

gpio7c7_sel  

GPIO7C[7] iomux select  

3'b000: gpio  

3'b001: uart2dbg_sout  

3'b010: uart2dbg_sirout  

3'b011: pwm_3  

3'b100: edphdmi_cecinout  

other: reserved  

11:10  RO 0x0  reserved  

9:8  RW 0x0  

gpio7c6_sel  

GPIO7C[6] iomux select  

2'b00: gpio  

2'b01: uart2dbg _sin  

2'b10: uart2dbg_sirin  

2'b11: pwm_2  

7:2  RO 0x0  reserved  

1:0  RW 0x0  

gpio7c4_sel  

GPIO7C[4] iomux select  

2'b00: gpio  

2'b01: i2c5hdmi_scl  

2'b10: edphdmii2c_scl  

2'b11: reserved  

 

 
GRF_GPIO8A_IOMUX  

Address: Operational Base + offset (0x0080)  

GPIO8A iomux  control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  
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Bit  Attr  Reset Value  Description  

15:14  RW 0x0  

gpio8a7_sel  

GPIO8A[7] iomu x select  

2'b00: gpio  

2'b01: spi2_csn0  

2'b10: sc_detect  

2'b11: reserve  

13:12  RW 0x0  

gpio8a6_sel  

GPIO8A[6] iomux select  

2'b00: gpio  

2'b01: spi2_clk  

2'b10: sc_io  

2'b11: reserve  

11:10  RW 0x0  

gpio8a5_sel  

GPIO8A[5] iomux select  

2'b00: gpio  

2'b01: i2c 2sensor _scl  

2'b10: sc_clk  

2'b11: reserved  

9:8  RW 0x0  

gpio8a4_sel  

GPIO8A[4] iomux select  

2'b00: gpio  

2'b01: i2c 2sensor_sda  

2'b10: sc_rst  

2'b11: reserved  

7:6  RW 0x0  

gpio8a3_sel  

GPIO8A[3] iomux select  

2'b00: gpio  

2'b01: spi2_csn1  

2'b10: sc_iot1  

2'b11: reserved  

5 RO 0x0  reserved  

4 RW 0x0  

gpio8a2_sel  

GPIO8A[2] iomux select  

1'b0: gpio  

1'b1: sc_detectt1  

3:2  RW 0x0  

gpio8a1_sel  

GPIO8A[1] iomux select  

2'b00: gpio  

2'b01: ps2_data  

2'b10: sc_vcc33v  

2'b11: reserved  
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Bit  Attr  Reset Value  Description  

1:0  RW 0x0  

gpio8a0_sel  

GPIO8A[0] iomux select  

2'b00:  gpio  

2'b01: ps2_clk  

2'b10: sc_vcc18v  

2'b11: reserved  

 

 
GRF_GPIO8B_IOMUX  

Address: Operational Base + offset (0x0084)  

GPIO8B iomux control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When every bit HIGH, enable the writing 

corresponding bit  

When every bit LOW, don't care the writing 

corresponding bit  

15:4  RO 0x0  reserved  

3:2  RW 0x0  

gpio8b1_sel  

GPIO8B[1] iomux select  

2'b00: gpio  

2'b01: spi2_txd  

2'b10: sc_clk  

2'b11: reserve  

1:0  RW 0x0  

gpio8b0_sel  

GPIO8B[0] iomu x select  

2'b00: gpio  

2'b01: spi2_rxd  

2'b10: sc_rst  

2'b11: reserve  

 

 

GRF_GPIO1H_SR  
Address: Operational Base + offset (0x0104)  

GPIO1C/D SR control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When b it 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x0f  

gpio1d_sr  

GPIO1D slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RO 0x0  reserved  

 

 
GRF_GPIO2L_SR  

Address: Operational Base + offset (0x0108)  

GPIO2A/B SR control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x00  

gpio2b_sr  

GPIO2B slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x00  

gpio2a_sr  

GPIO2A slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO2H_SR  

Address: Operational Base + offset (0x010c)  

GPIO2C/D SR control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 wri te enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RO 0x0  reserved  

7:0  RW 0x00  

gpio2c_sr  

GPIO2C slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO3L_SR  

Address: Operational Base + offset (0x01 10)  

GPIO3A/B SR control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written b y 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x20  

gpio3b_sr  

GPIO3B slew rate control for each bit  

1'b0: slow (ha lf frequency)  

1'b1: fast  

7:0  RW 0xff  

gpio3a_sr  

GPIO3A slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO3H_SR  

Address: Operational Base + offset (0x0114)  

GPIO3C/D SR control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x 0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:8  RW 0xff  

gpio3d_sr  

GPIO3D slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RW 0x04  

gpio3c_sr  

GPIO3C slew rate control f or each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 

GRF_GPIO4L_SR  

Address: Operational Base + offset (0x0118)  
GPIO4A/B SR control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be writte n by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x01  

gpio4b_sr  

GPIO4B slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RW 0x20  

gpio4a_sr  

GPIO4A slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 

GRF_GPIO4H_SR  
Addres s: Operational Base + offset (0x011c)  

GPIO4C/D SR control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When  bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x00  

gpio4d_sr  

GPIO4D slew rate c ontrol for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RW 0x00  

gpio4c_sr  

GPIO4C slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO5L_SR  

Address: Operational Base + offset (0x0120)  

GPIO5A/B SR control  

Bit  Attr  Rese t Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 canno t be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit s 15  cannot be written by 

software;  
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Bit  Attr  Rese t Value  Description  

15:8  RW 0x00  

gpio5b_sr  

GPIO5B slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RO 0x0  reserved  

 

 

GRF_GPIO5H_SR  

Address: Operational Base + offset (0x0124)  
GPIO5C/D SR control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  canno t be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RO 0x0  reserved  

7:0  RW 0x00  

gpio5c_sr  

GPIO5C slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 

GRF_GPIO6L_SR  
Address: Operational Base + offset (0x0128)  

GPIO6A/B SR control  

 
 

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_en able  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1,  bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x01  

gpio6b_sr  

GPIO6B slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RW 0x00  

gpio6a_sr  

GPIO6A slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO6H_SR  

Address: Operational Base + offset (0x012c)  

GPIO6C/D SR control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software  .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be wr itten by 

software;  

15:8  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x10  

gpio6c_sr  

GPIO6C slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO7L_SR  

Address: Operational Base + offset (0x0130)  

GPIO7A/B SR control  

Bit  Attr  Reset Value  Descripti on  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x00  

gpio7b_sr  

GPIO7B slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

7:0  RW 0x00  

gpio7a_sr  

GPIO7A sle w rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO7H_SR  

Address: Operational Base + offset (0x0134)  

GPIO7C/D SR control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When b it 31=0, bit 15  cannot be written by 

software;  

15:8  RO 0x0  reserved  

7:0  RW 0x00  

gpio7c_sr  

GPIO7C slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO8L_SR  

Address: Operational Base + offset (0x0138)  

GPIO8A/B SR control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RW 0x00  

gpio8b_sr  

GPIO8B slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x00  

gpio8a_sr  

GPIO8A slew rate control for each bit  

1'b0: slow (half frequency)  

1'b1: fast  

 

 
GRF_GPIO1D_P  

Address: Operational Base + offset (0x014c)  

GPIO1D PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 wri te enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0xaaaa  

gpio1d_p  

GPIO1D PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down );    

2'b11: Repeater(Bus keeper)    

 

 

GRF_GPIO2A_P  
Address: Operational Base + offset (0x0150)  

GPIO2A PU/PD control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be wri tten by 

software;  

15:0  RW 0xaaaa  

gpio2a_p  

GPIO2A PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO2B_P  
Address: Operational Base + offset (0x0154)  

GPIO2B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When b it 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0xaaaa  

gpio2b_p  

GPIO2B PU/PD progra mmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 
GRF_GPIO2C_P  

Address: Operational Base + offset (0x0158)  

GPIO2C PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, b it 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0xaaa5  

gpio2c_p  

GPIO2C PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO3A_P  
Address: Operational Base + offset (0x0160)  

GPIO3A PU/PD control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio3a_p  

GPIO3A PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO3B_P  
Address: Operational Base + offset (0x0164)  

GPIO3B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  canno t be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x5699  

gpio3b_p  

GPIO3B PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 
GRF_GPIO3C_P  

Address: Operational Base + offset (0x0168)  

GPIO3C PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software ;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0xaaa5  

gpio3c_p  

GPIO3C PU/P D programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO3D_P  
Address: Operational Base + offset (0x016c)  

GPIO3D PU/PD contr ol  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit  17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio3d_p  

GPIO3D PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO4A_P  
Address: Operational Base + offset (0x0170)  

GPIO4A PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write _enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31 =1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x5555  

gpio4a_p  

GPIO4A PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b1 0: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 
GRF_GPIO4B_P  

Address: Operational Base + offset (0x0174)  

GPIO4B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be writ ten by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 1 5  cannot be written by 

software;  

15:0  RW 0xaaa5  

gpio4b_p  

GPIO4B PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GP IO4C_P  
Address: Operational Base + offset (0x0178)  

GPIO4C PU/PD control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5559  

gpio4c_p  

GPIO4C PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO4D_P  
Address: Operational Base + offset (0x017c)  

GPIO4D PU/ PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x5a99  

gpio4d_p  

GPIO4D PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 
GRF_GPIO5B_P  

Address: Operational Base + offset (0x0184)  

GPIO5B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x00 00  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

Whe n bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x6559  

gpio5b_p  

GPIO5B PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);     

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO5C_P  
Address: Operational Base + offset (0x0188)  

GPIO5C PU/PD control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can  be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31= 0, bit 15  cannot be written by 

software;  

15:0  RW 0xaaa9  

gpio5c_p  

GPIO5C PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO6A_P  
Address: Operational Base + offset (0x0190)  

GPIO6A PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be wri tten by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                170  

Bit  Attr  Reset Value  Description  

15:0  RW 0xaaaa  

gpio 6a_p  

GPIO6A PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 
GRF_GPIO6B_P  

Address: Operational Base + offset (0x0194)  

GPIO6B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

soft ware .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0xaa96  

gpio6b_p  

GPIO6B PU/PD programmation section, every 

GPIO bit corres ponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO6C_P  
Address: Operational Base + offset (0x0198)  

GPIO6C PU/PD control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

.. ....  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5655  

gpio6c_p  

GPIO6C PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(p ull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO7A_P  
Address: Operational Base + offset (0x01a0)  

GPIO7A PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bi t 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When  bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x59aa  

gpio7a_p  

GPIO7A PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus k eeper)  

 

 
GRF_GPIO7B_P  

Address: Operational Base + offset (0x01a4)  

GPIO7B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  canno t be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0xa 696  

gpio7b_p  

GPIO7B PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO7C_P  
Address: Operational Base + offset (0x0 1a8)  

GPIO7C PU/PD control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written  by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5955  

gpio7c_p  

GPIO7C PU/PD programmation section, every 

GPIO bi t corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 

GRF_GPIO8A_P  
Address: Operational Base + offset (0x01b0)  

GPIO8A PU/PD control  

Bit  Attr  Reset Value  Description   

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

soft ware;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description   

15:0  RW 0x6555  

gpio8a_p  

GPIO8A PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeater(Bus keeper)  

 

 
GRF_GPIO8B_P  

Address: Operational Base + offset (0x01b4)  

GPIO8B PU/PD control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software  .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0xaaaa  

gpio8b_p  

GPIO8B PU/PD programmation section, every 

GPIO bit corresponding to 2bits  

2'b00: Z(Noraml operaton);    

2'b01: weak 1(pull -up);    

2'b10: weak 0(pull -down);    

2'b11: Repeat er(Bus keeper)  

 

 

GRF_GPIO1D_E  
Address: Operational Base + offset (0x01cc)  

GPIO1D drive strength control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 1 6=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

softw are;  

15:0  RW 0x55aa  

gpio1d_e  

GPIO1D drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO2A_E  
Address: Operational Base + offset (0x01d0)  

GPIO2A drive strength control  

Bit  Attr  Reset Valu e  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be w ritten by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Valu e  Description  

15:0  RW 0xaaaa  

gpio2a_e  

GPIO2A drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10:  8mA  

2'b11: 12mA  

 

 
GRF_GPIO2B_E  

Address: Operational Base + offset (0x01d4)  

GPIO2B drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit  16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

sof tware;  

15:0  RW 0xaaaa  

gpio2b_e  

GPIO2B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO2C_E  
Address: Operational Base + offset (0x01d8)  

GPIO2C drive strength control  

Bit  Attr  Reset Va lue  Description  
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Bit  Attr  Reset Va lue  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be  written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio2c_e  

GPIO2C drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b1 0: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO3A_E  
Address: Operational Base + offset (0x01e0)  

GPIO3A drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When b it 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0xaaaa  

gpio3a_e  

GPIO3A drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 
GRF_GPIO3B_E  

Address: Operational Base + offset (0x01e4)  

GPIO3B drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5955  

gpio3b_e  

GPIO3B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2' b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO3C_E  
Address: Operational Base + offset (0x01e8)  

GPIO3C drive strength control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When  bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by  

software;  

15:0  RW 0x5565  

gpio3c_e  

GPIO3C drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO3D_E  
Address: Operational Base + offset (0x01ec)  

GPIO3D drive strength control  

Bit  Attr  Rese t Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 canno t be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Rese t Value  Description  

15:0  RW 0xaaaa  

gpio3d_e  

GPIO3D drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 
GRF_GPIO4A_E  

Address: Operational Base + offset (0x01f0)  

GPIO4A drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5955  

gpio4a_e  

GPIO4A drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO4B_E  
Address: Operational Base + offset (0x01f4)  

GPIO4B drive strength control  

Bit  Attr  Re set Value  Description  
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Bit  Attr  Re set Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 can not be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5556  

gpio4b_e  

GPIO4B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4m A 

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO4C_E  
Address: Operational Base + offset (0x01f8)  

GPIO4C drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be writte n by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x5555  

gpio4c_e  

GPIO4C drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 
GRF_GPIO4D_E  

Address: Operational Base + offset (0x01fc)  

GPIO4D drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 c annot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio4d_e  

GPIO4D drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO5B_E  
Address: Operational Base + offset (0x0204)  

GPIO5B drive strength control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .   

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be writ ten by 

software;  

15:0  RW 0x5555  

gpio5b_e  

GPIO5B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO5C_E  
Address: Operational Base + offset (0x0208)  

GPIO5C drive strength control  

Bit  Attr   Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1  cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                184  

Bit  Attr   Reset Value  Description  

15:0  RW 0x5555  

gpio5c_e  

GPIO5C drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01 : 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 
GRF_GPIO6A_E  

Address: Operational Base + offset (0x0210)  

GPIO6A drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software  .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be wr itten by 

software;  

15:0  RW 0x5555  

gpio6a_e  

GPIO6A drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO6B_E  
Address: Operational Base + offset (0x0214)  

GPIO6B drive strength control  

Bit  At tr  Reset Value  Description  
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Bit  At tr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit  1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio6b_e  

GPIO6B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b 01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO6C_E  
Address: Operational Base + offset (0x0218)  

GPIO6C drive strength control  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

softwa re .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x5555  

gpio6c_e  

GPIO6C drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 
GRF_GPIO7A_E  

Address: Operational Base + offset (0x0220)  

GPIO7A drive strength control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, b it 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio7a_e  

GPIO7A drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO7B_E  
Address: Operational Base + offset (0x0224)  

GPIO7B drive strength control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

soft ware .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot b e written by 

software;  

15:0  RW 0x5555  

gpio7b_e  

GPIO7B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO7C_E  
Address: Operational Base + offset (0x0228)  

GPIO7C drive strength control  

Bit   Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0,  bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit   Attr  Reset Value  Description  

15:0  RW 0x5555  

gpio7c_e  

GPIO7C drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 
GRF_GPIO8A_E  

Address: Operational Base + offset (0x0230)  

GPIO8A drive strength control  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot  be written by 

software;  

15:0  RW 0x5555  

gpio8a_e  

GPIO8A drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO8B_E  
Address: Operational Base + offset (0x0234)  

GPIO8B drive strength control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17= 0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x5555  

gpio8b_e  

GPIO8B drive strength control, every GPIO bit 

corresponding to 2bits  

2'b00: 2 mA  

2'b01: 4mA  

2'b10: 8mA  

2'b11: 12mA  

 

 

GRF_GPIO_SMT  
Address: Operational Base + offset (0x0240)  

GPIO smitter control register  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cann ot be written by 

software;  

15:12  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

11  RW 0x1  

gpio8a1_smt  

GPIO8A_1 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

10  RW 0x1  

gpio8a0_smt  

GPIO8A_0 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

9 RW 0x1  

gpio7c4_ smt  

GPIO7C_4 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

8 RW 0x1  

gpio7c3_smt  

GPIO7C_3 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

7 RW 0x1  

gpio7c2_smt  

GPIO7C_2 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger ena bled  

6 RW 0x1  

gpio7c1_smt  

GPIO7C_1 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

5 RW 0x1  

gpio2c1_smt  

GPIO2C_1 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

4 RW 0x1  

gpio2c0_smt  

GPIO2C_0 SMT control  

1'b0: No hysteresis  

1' b1: Schmitt trigger enabled  

3 RW 0x1  

gpio6b2_smt  

GPIO6B_2 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

2 RW 0x1  

gpio6b1_smt  

GPIO6B_1 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

1 RW 0x1  

gpio8a5_smt  

GPIO8A_5 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  
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Bit  Attr  Reset Value  Description  

0 RW 0x1  

gpio8a4_smt  

GPIO8A_4 SMT control  

1'b0: No hysteresis  

1'b1: Schmitt trigger enabled  

 

 
GRF_SOC_CON0  

Address: Operational Base + offset (0x0244)  

SoC control register 0  

Bit  Attr  Reset Value  Desc ription  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  
pause_mmc_peri  

PERI MMC AHB bus arbiter pause control  

14  RW 0x0  
pause_emem_peri  

PERI EMEM AHB bus arbiter pause cont rol  

13  RW 0x0  
pause_usb_peri   

PERI USB AHB bus arbiter pause control  

12  RW 0x1  
grf_force_jtag  

Force select jtag function from sdmmc0 IO  

11  RW 0x1  
grf_core_idle_req_mode_sel1  

core idle request mode selection 1  

10  RW 0x1  
grf_core_idle_req_mode_sel0  

core idle request mode selection 0  

9 RW 0x0  
ddr1_16bit_en  

DDR Channel 1 interface 16bit enable  

8 RW 0x0  
ddr0_16bit_en  

DDR Channel 0 interface 16bit enable   

7 RW 0x0  

vcodec_sel  

vdpu vepu clock select  

1'b0: select vepu aclk as vcodec main clock      

1'b1 : select vdpu aclk as vcodec main clock    
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Bit  Attr  Reset Value  Desc ription  

6 RW 0x0  

upctl1_c_active_in  

Channel 1 DDR clock active in  

External signal from system that flags if a 

hardware low power request can be accepted 

or should always be denied.    

1'b0: may be accepted    

1'b1: will be denied    

5 RW 0x0  

upctl0_c_active_in  

Channel 0 DDR clock active in  

External signal from system that flags if a 

hardware low power request can be accepted 

or should always be denied.    

1'b0: may be accepted    

1'b1: will be denied    

4 RW 0x1  

msch1_m ainddr3  

Channel 1 DDR3 mode control  

1'b1: DDR3 mode  

3 RW 0x1  

msch0_mainddr3  

Channel 0 DDR3 mode control  

1'b1: DDR3 mode  

2 RW 0x0  
msch1_mainpartialpop  

msch1_mainpartialpop bit control  

1 RW 0x0  
msch0_mainpartialpop  

msch0_mainpartialpop bit control  

0 RO 0x0  reserved  

 

 
GRF_SOC_CON1  

Address: Operational Base + offset (0x0248)  

SoC control register 1  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0   cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15  RO 0x0  reserved  

14  RW 0x1  

rmii_mode  

RMII mode selection  

1'b1: RMII mode  

13:12  RW 0x0  

gmac_clk_sel  

RGMII clock selection  

2'b00: 125MHz  

2'b11: 25MHz  

2'b10: 2.5MHz  

11  RW 0x0  

rmii_clk_sel  

RMII clock selection  

1'b1: 25MHz  

1'b0: 2.5MHz  

10  RW 0x0  

gmac_speed  

MAC speed  

1'b1: 100 -Mbps  

1'b0: 10 -Mbps  

9 RW 0x0  

gmac_flowctrl  

GMAC transmit flow control  

When set high, instructs the GMAC to transmit 

PAUSE Control frames in  

Full -duplex mode. In Half -duplex mode, the 

GMAC enables the Back -pressure  

function until this si gnal is made low again  

8:6  RW 0x1  

gmac_phy_intf_sel  

PHY interface select  

3'b001: RGMII  

3'b100: RMII  

All others: Reserved  

5 RW 0x0  
host_remap  

Host interface remap control  

4:0  RO 0x0  reserved  

 

 
GRF_SOC_CON2  

Address: Operational Base + offset (0x024c)  

SoC control register 2  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:14  RO 0x0  reserved  

13  RW 0x0  

upctl1_lpddr3_odt_en  

Channel 1 DDR odt enable in LPDDR3 mode  

1'b1: ODT enable  

1'b0: ODT disable  

12  RW 0x0  

upctl1_bst_diable  

Channel 1 DDR controller burst termination 

disable control  

1'b1: disable  

1'b0: enable  

11  RW 0x0  

lpddr3_en1  

Channel 1 LPDDR3 mode control  

1'b1: LPDDR3 mode  

10  RW 0x0  

upctl0_lpd dr3_odt_en  

Channel 0 DDR odt enable in LPDDR3 mode  

1'b1: ODT enable  

1'b0: ODT disable  

9 RW 0x0  

upctl0_bst_diable  

Channel 0 DDR controller burst termination 

disable control  

1'b1: disable  

1'b0: enable  

8 RW 0x0  

lpddr3_en0  

Channel 0 LPDDR3 mode control  

1'b1:  LPDDR3 mode  
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Bit  Attr  Reset Value  Description  

7 RW 0x0  

grf_poc_flash0_ctrl  

Flash0 IO domain 1.8V selection source  

1'b0: GPIO3C_3 to decide the flash0 IO 

domain voltage, when GPIO3C_3 high, the 

voltage is 1.8V  

1'b1: grf_io_vsel[2] to decide the flash0 IO 

domain voltage, when grf_io_vsel[2 ] high, the 

voltage is 1.8V  

6 RW 0x0  

simcard_mux_sel  

sim card iomux solution selection  

1'b1: use GPIO8A[5:2]  

1'b0: use GPIO8A[7:6] and GPIO8B[1:0]  

5:2  RO 0x0  reserved  

1 RW 0x1  

grf_spdif_2ch_en  

SPDIF solution selection  

1'b0: 8CH SPDIF  

1'b1: 2CH SPDIF  

0 RW 0x0  

pwm_sel  

PWM solution selection  

1'b1: RK PWM 

1'b0: PWM (old)  

 

 
GRF_SOC_CON3  

Address: Operational Base + offset (0x0250)  

SoC control register 3  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit  0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

rxclk_dly_ena_gmac  

RGMII RX clock delayline enable  

1'b1: enable  

1'b0: disable  
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Bit  Attr  Reset Value  Description  

14  RW 0x0  

txclk_dly_ena_gmac  

RGMII TX clock delayline enable  

1'b1: enable  

1'b0: disable  

13:7  RW 0x10  
clk_rx_dl_cfg_g mac  

RGMII RX clock delayline value  

6:0  RW 0x10  
clk_tx_dl_cfg_gmac  

RGMII TX clock delayline value  

 

 
GRF_SOC_CON4  

Address: Operational Base + offset (0x0254)  

SoC control register 4  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15  write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can  be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

dfi_eff_stat_en1  

Channel 1 DFI monitor efficiency statistics 

enable  

14  RW 0x0  

dfi_eff_stat_en0  

Channel 0 DFI monitor efficiency statistics 

enable  

13  RW 0x0  

mobile _ddr_sel  

Mobile DDR selection in DFI monitor  

1'b1: mobile DDR(LPDDR2/LPDDR3)  

1'b0: DDR3  

12:10  RW 0x1  
host_l3_ocp_sconnect_grf  

Host interface l3_ocp_sconnect signal control  

9:8  RW 0x2  
host_txport_rst_val_grf  

Host interface txport_rst_val signal control  

7:6  RW 0x0  
host_rxport_rst_val_grf  

Host interface rxport_rst_val signal control  
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Bit  Attr  Reset Value  Description  

5 RW 0x0  
host_wakereq_grf  

Host interface wakereq signal control  

4:3  RW 0x0  
host_eoi_in_grf  

Host interface eoi_in signal control  

2 RW 0x1  
host_mstandy_in_grf  

Host interface ms tandy_in signal control  

1 RW 0x1  
host_mwait_grf  

Host interface mwait signal control  

0 RW 0x1  
host_sidle_req_grf  

Host interface sidle_req signal control  

 

 
GRF_SOC_CON5  

Address: Operational Base + offset (0x0258)  

SoC control register 5  

Bit  Attr  Reset V alue  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot b e written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x1  

host_mux_sel  

Host interface mux selection  

1'b1: 8bits input, 16bits output  

1'b0: 8bits output, 16bits input  

14  RW 0x0  

tsp0_inout_sel  

TSP0 input/output selection  

1'b1: output  

1'b0: input  

13  RW 0x0  

hsadc_clkout_en  

hsadc clkout enable  

1'b1: hsadc_clkout  

1'b0: gps_clk  

12:3  RW 0x190  
host_fclk_freq_rst_val_grf  

Host interface fclk_freq_rst_val signal control  
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Bit  Attr  Reset V alue  Description  

2:1  RW 0x3  

host_l3_iocp_mconnect_grf  

Host interface l3_iocp_mconnect signal 

control  

0 RW 0x1  

host_l3_ocp_mdiscbehave_grf  

Host interface l3_ocp_mdiscbehave signal 

control  

 

 

GRF_SOC_CON6  

Address: Operational Base + offset (0x025c)  
SoC control register 6  

Bit  At tr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit  1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x1  

grf_hdmi_edp_sel  

HDMI source selection  

1'b1: from HDMI controller  

1'b0: from eDP controller  

14  RW 0x0  

dsi_csi_testbus_sel  

MIPI PHY TX1RX1 test bus source selection  

1'b1: CSI host  

1'b0: DSI host1  

13  RW 0x0  

hsadc_extclk_mux_sel  

HSADC external clock source selection  

1'b1: GPIO7B[1]  

1'b0: GPIO2B[2]  

12  RW 0x0  

clk_27m_mux_sel  

27M clock input source selec tion  

1'b1: GPIO0C[1]  

1'b0: GPIO0B[5]  

11  RW 0x0  
grf_con_dsi1_dpicolorm  

DSI host1 dpicolorm bit control  
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Bit  At tr  Reset Value  Description  

10  RW 0x0  
grf_con_dsi1_dpishutdn  

DSI host1 dpishutdn bit control  

9 RW 0x0  

grf_con_dsi1_lcdc_sel  

DSI host1 data from VOP selection  

1'b1: VOP LIT output to DSI host1  

1'b0: VOP BIG output to DSI host1  

8 RW 0x0  
grf_con_dsi0_dpicolorm  

DSI host0 dpicolorm bit control  

7 RW 0x0  
grf_con_dsi0_dpishutdn  

DSI host0 dpishutdn bit control  

6 RW 0x0  

grf_con_dsi0_lcdc_sel  

DSI host0 data from VOP selection  

1'b1: VOP LIT  output to DSI host0  

1'b0: VOP BIG output to DSI host0  

5 RW 0x0  

grf_con_edp_lcdc_sel  

eDP data from VOP selection  

1'b1: VOP LIT output to eDP  

1'b0: VOP BIG output to eDP  

4 RW 0x0  

grf_con_hdmi_lcdc_sel  

HDMI data from VOP selection  

1'b1: VOP LIT output to H DMI  

1'b0: VOP BIG output to HDMI  

3 RW 0x0  

grf_con_lvds_lcdc_sel  

LVDS data from VOP selection  

1'b1: VOP LIT output to LVDS  

1'b0: VOP BIG output to LVDS  

2 RW 0x0  

grf_con_iep_vop_sel  

IEP connect to VOP selection  

1'b1: IEP connect to VOP LIT  

1'b0: IEP connec t to VOP BIG  

1 RW 0x0  

grf_con_isp_dphy_sel  

ISP connect to MIPI PHY selection  

1'b1: MIPI PHY TX1RX1  

1'b0: MIPI PHY RX0  

0 RW 0x0  
grf_con_disable_isp  

Disable ISP control  

 

 
GRF_SOC_CON7  

Address: Operational Base + offset (0x0260)  

SoC control register 7  

Bit   Attr  Reset Value  Description  
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Bit   Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0,  bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

grf_lvds_pwrdwn  

LVDS PHY power down control  

1'b1: power down  

1'b0: power up  

14  RO 0x0  reserv ed 

13  RW 0x0  

grf_lvds_lcdc_trace_sel  

LVDS IO used as trace bus enable  

1'b1: used as trace bus  

1'b0: used as LVDS IO or LCDC RGB output 

port  

12  RW 0x0  
grf_lvds_con_enable_2  

LVDS controller enable_2 signal control  

11  RW 0x0  
grf_lvds_con_enable_1  

LVDS cont roller enable_1 signal control  

10  RW 0x0  
grf_lvds_con_den_polarity  

LVDS controller den_polarity signal control  

9 RW 0x0  
grf_lvds_con_hs_polarity  

LVDS controller hs_polarity signal control  

8 RW 0x0  
grf_lvds_con_clkinv  

LVDS controller clkinv signal contro l 

7 RW 0x0  
grf_lvds_con_startphase  

LVDS controller startphase signal control  

6 RW 0x0  
grf_lvds_con_ttl_en  

LVDS controller ttl_en signal control  

5 RW 0x0  
grf_lvds_con_startsel  

LVDS controller startsel signal control  

4 RW 0x0  
grf_lvds_con_chasel  

LVDS con troller chasel signal control  

3 RW 0x0  
grf_lvds_con_msbsel  

LVDS controller msbsel signal control  
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Bit   Attr  Reset Value  Description  

2:0  RW 0x0  
grf_lvds_con_select  

LVDS controller select signal control  

 

 
GRF_SOC_CON8  

Address: Operational Base + offset (0x0264)  

SoC control register 8  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

grf_edp_hdcp_protect  

eDP HDCP function protection  

1'b1: protect  

1'b0: not protect  

14  RW 0x0  

grf_edp_bist_en  

eDP PHY BIST function enabled  

1'b1: enable  

1'b0: disable  

13  RW 0x0  

grf_edp_mem_ctrl_sel  

eDP memory control selection  

1'b1: controlled by eDP controller internal 

logic  

1'b0: controlled by APB BUS  

12  RW 0x0  

grf_hdmi_cec_mux_sel  

HDMI cec sour ce selection  

1'b1: from GPIO7C[0]  

1'b0: from GPIO7C[7]  

11:8  RW 0x0  

grf_dphy_tx0_forcetxstopmode  

MIPI DPHY TX0 force lane into transmit mode 

and generate stop sate.  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is fo r lane0.  
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Bit  Attr  Reset Value  Description  

7:4  RW 0x0  

grf_dphy_tx0_forcerxmode  

MIPI DPHY TX0 force lane into receive 

mode/wait for stop stat.  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

3:0  RW 0xe  

grf_dphy_tx0_turndisable  

MIPI DPHY TX0 disable turn around control  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

 

 

GRF_SOC_CON9  

Address: Operational Base + offset (0x0268)  
SoC control register 9  

Bit  Attr  Reset Value  Description  

31 :16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:12  RW 0x0  

grf_dphy_tx1rx1_enable  

MIPI DPHY TX1RX1 enable lane N 

module(N=0~3).  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lan e2, bit1 is for lane1, bit0 is for lane0.  

11:8  RW 0x0  

grf_dphy_tx1rx1_forcetxstopmode  

MIPI DPHY TX1RX1 force lane into transmit 

mode and generate stop sate.  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0 . 

7:4  RW 0x0  

grf_dphy_tx1rx1_forcerxmode  

MIPI DPHY TX1RX1 force lane into receive 

mode/wait for stop stat.  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  
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Bit  Attr  Reset Value  Description  

3:0  RW 0xe  

grf_dphy_tx1rx1_turndisable  

MIPI DPH Y TX1RX1 disable turn around 

control  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

 

 
GRF_SOC_CON10  

Address: Operational Base + offset (0x026c)  

SoC control register 10  

Bit  Attr  Reset Value  Descripti on  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:12  RW 0x0  

grf_dphy_rx0_enable  

MIPI DPHY RX0 enable lane N 

module(N=0~3).  

Every bit for one lane, bit3 is for lane3, bit2 is 

for la ne2, bit1 is for lane1, bit0 is for lane0.  

11:8  RW 0x0  

grf_dphy_rx0_forcetxstopmode  

MIPI DPHY RX0 force lane into transmit mode 

and generate stop sate.  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

7: 4 RW 0x0  

grf_dphy_rx0_forcerxmode  

MIPI DPHY RX0 force lane into receive 

mode/wait for stop stat.  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

3:0  RW 0xf  

grf_dphy_rx0_turndisable  

MIPI DPHY RX0 disable turn around control  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  
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GRF_SOC_CON11  

Address: Operational Base + offset (0x0270)  

SoC control register 11  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0 000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

gpio8_a2_fall_edge_irq_pd  

GIIO8A[2] fall edge interrupt pending status  

1'b1: enable  

1'b0: disable  

14  RW 0x0  

gpio8_a2_fall_edge_irq_en  

GIIO8 A[2] fall edge interrupt enable  

1'b1: enable  

1'b0: disable  

13  RW 0x0  

gpio8_a2_rise_edge_irq_pd  

GIIO8A[2] rise edge interrupt pending status  

1'b1: enable  

1'b0: disable  

12  RW 0x0  

gpio8_a2_rise_edge_irq_en  

GIIO8A[2] rise edge interrupt enable  

1'b1: enable  

1'b0: disable  

11  RW 0x0  

gpio7_c6_fall_edge_irq_pd  

GIIO7C[6] fall edge interrupt pending status  

1'b1: enable  

1'b0: disable  

10  RW 0x0  

gpio7_c6_fall_edge_irq_en  

GIIO7C[6] fall edge interrupt enable  

1'b1: enable  

1'b0: disable  
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Bit  Attr  Reset Value  Description  

9 RW 0x0  

gpio7_c6_rise_edge_irq_ pd  

GIIO7C[6] rise edge interrupt pending status  

1'b1: enable  

1'b0: disable  

8 RW 0x0  

gpio7_c6_rise_edge_irq_en  

GIIO7C[6] rise edge interrupt enable  

1'b1: enable  

1'b0: disable  

7 RW 0x0  

gpio7_b3_fall_edge_irq_pd  

GIIO7B[3] fall edge interrupt pending status  

1'b1: enable  

1'b0: disable  

6 RW 0x0  

gpio7_b3_fall_edge_irq_en  

GIIO7B[3] fall edge interrupt enable  

1'b1: enable  

1'b0: disable  

5 RW 0x0  

gpio7_b3_rise_edge_irq_pd  

GIIO7B[3] rise edge interrupt pending status  

1'b1: enable  

1'b0: disable  

4 RW 0x0  

gpio7_b3_ri se_edge_irq_en  

GIIO7B[3] rise edge interrupt enable  

1'b1: enable  

1'b0: disable  

3 RW 0x0  

sd_detectn_fall_edge_irq_pd  

sdmmc detect_n fall edge interrupt pending 

status  

1'b1: enable  

1'b0: disable  

2 RW 0x0  

sd_detectn_fall_edge_irq_en  

sdmmc0 detect_n signal f all edge interrupt 

enable  

1'b1: enable  

1'b0: disable  

1 RW 0x0  

sd_detectn_rise_edge_irq_pd  

sdmmc detect_n rise edge interrupt pending 

status  

1'b1: enable  

1'b0: disable  

0 RW 0x0  

sd_detectn_rise_edge_irq_en  

sdmmc0 detect_n signal rise edge interrupt 

enable  

1'b1: enable  

1'b0: disable  
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GRF_SOC_CON12  

Address: Operational Base + offset (0x0274)  

SoC control register 12  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

Whe n bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written b y 

software;  

15:7  RW 0x000  

grf_edp_frq_vid_ck_in  

eDP PHY frequency information of vid_ck_in  

frq_vid_ck_in<8:0>/8 = freq(vid_ck_in)/10  

6 RW 0x0  

grf_edp_vid_lock  

eDP PHY input video PLL stable indicator  

1'b1: stable  

1'b0: unstable  

5 RW 0x0  

grf_edp_iddq_en  

eDP PHY IDDQ enable  

1'b0: disable  

1'b1: enable, all circuits are power down, all 

IO are high -z 

4 RW 0x1  

grf_edp_ref_clk_sel  

eDP PHY reference clock source selection  

1'b0: from PAD(IO_EDP_OSC_CLK_24M)  

1'b1: from internal 24MHz or 27MHz clock  

3 RW 0x0  
grf _edp_dc_tp_i  

eDP PHY analog DC test point input  

2 RO 0x0  reserved  

1:0  RW 0x3  

grf_filter_cnt_sel  

the counter select for sd card detect filter  

2'b00: 5ms  

2'b01: 15ms  

2'b10: 35ms  

2'b11: 50ms  
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GRF_SOC_CON13  
Address: Operational Base + offset (0x0278)  

SoC control register 13  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

sof tware .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:12  RW 0x0  

grf_edp_tx_bscan_data  

eDP TX boundary data  

bit0: boundary data to c h0  

bit1: boundary data to ch1  

bit2: boundary data to ch2  

bit3: boundary data to ch3  

11  RW 0x0  

grf_edp_tx_bscan_en  

eDP TX boundary enable  

1'b0: disable  

1'b1: enable  

10  RO 0x0  reserved  

9:5  RW 0x00  

grf_uart_rts_sel  

UART polarity selection for rts port  

Ever y bit for one UART, bit4 is for UART_EXP, 

bit3 is for UART_GPS, bit2 is for UART_DBG, 

bit1 is for UART_BB, bit0 is for UART_BT.  

1'b1: high asserted  

1'b0: low asserted  

4:0  RW 0x00  

grf_uart_cts_sel  

UART polarity selection for cts port  

Every bit for one UART , bit4 is for UART_EXP, 

bit3 is for UART_GPS, bit2 is for UART_DBG, 

bit1 is for UART_BB, bit0 is for UART_BT.  

1'b1: high asserted  

1'b0: low asserted  

 

 

GRF_SOC_CON14  
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Address: Operational Base + offset (0x027c)  
SoC control register 14  

Bit  Attr  Reset Valu e  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be w ritten by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  
grf_dphy_tx1rx1_basedir  

MIPI DPHY TX1RX1 base direction control  

14  RW 0x0  
grf_dphy_tx1rx1_masterslavez  

MIPI DP HY TX1RX1 master/slave control  

13  RW 0x0  

dphy_rx1_src_sel  

MIPI DPHY RX1 source selection  

1'b1: isp  

1'b0: csi host  

12  RW 0x0  
dphy_tx1rx1_enableclk  

MIPI DPHY TX1RX1 enable clock Lane module  

11  RO 0x0  reserved  

10:3  RW 0x00  
dphy_rx0_testdin  

MIPI DPHY RX0 t est bus input data  

2 RW 0x0  
dphy_rx0_testen  

MIPI DPHY RX0 test bus enable  

1 RW 0x0  
dphy_rx0_testclk  

MIPI DPHY RX0 test bus clock  

0 RW 0x0  
dphy_rx0_testclr  

MIPI DPHY RX0 test bus clear control  

 
 

GRF_SOC_STATUS0  

Address: Operational Base + offset (0x0280 )  

SoC status register 0  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

ddrupctl1_bbflags  

DDR channel 1 NIF output vector which 

provides combined information about the 

status of each memory bank. The 

de-assertion is based on when precharge, 

activate s, reads/writes.  

Bit0 indication Bank0 busy, bit1 indication  

Bank1 busy, and so on.    

15:0  RW 0x0000  

ddrupctl0_bbflags  

DDR channel 0 NIF output vector which 

provides combined information about the 

status of each memory bank. The 

de-assertion is based on  when precharge, 

activates, reads/writes.  

Bit0 indication Bank0 busy, bit1 indication  

Bank1 busy, and so on.    

 

 

GRF_SOC_STATUS1  

Address: Operational Base + offset (0x0284)  
SoC status register 1  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

gmac_port select  

MAC Port Select  

A high indicates an MII interface, and a low a 

GMII interface.  

30:26  RO 0x0  reserved  

25:22  RW 0x0  reserved  

21:16  RW 0x00  reserved  

15:13  RW 0x0  

ddrupctl1_stat  

3'b000: Init_mem    

3'b001: Config    

3'b010: Config_req    

3'b011: Acc ess    

3'b100: Access_req    

3'b101: Low_power    

3'b110: Low_power_entry_req  

3'b111: Low_power_exit_req    
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Bit  Attr  Reset Value  Description  

12:10  RW 0x0  

ddrupctl0_stat  

3'b000: Init_mem    

3'b001: Config    

3'b010: Config_req    

3'b011: Access    

3'b100: Access_req    

3'b101: Low_power    

3'b110: Low_power_entry_req  

3'b111: Low_power_exit_req    

9 RW 0x0  
newpll_lock  

NEW PLL lock status  

8 RW 0x0  
generalpll_lock  

GENERAL PLL lock status  

7 RW 0x0  
codecpll_lock  

CODEC PLL lock status  

6 RW 0x0  
armpll_lock  

ARM PLL lock status  

5 RW 0x0  
ddrp ll_lock  

DDR PLL lock status  

4 RW 0x0  
newpll_clk  

NEW PLL clock output  

3 RW 0x0  
generalpll_clk  

GENERAL PLL clock output  

2 RW 0x0  
codecpll_clk  

CODEC PLL clock output  

1 RW 0x0  
armpll_clk  

ARM PLL clock output  

0 RW 0x0  
ddrpll_clk  

DDR PLL clock output  

 

 
GRF_SOC_STATUS2  

Address: Operational Base + offset (0x0288)  

SoC status register 2  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30  RW 0x0  
usbhost0_stat_ohci_bufacc  

USB HOST0 ohci_bufacc signal status  

29  RW 0x0  
usbhost0_stat_ohci_rmtwkp  

USB HOST0  ohci_rmtwkp signal status  

28:27  RW 0x0  
usbhost0_utmi_linestate  

USB HOST0 utmi_linestate signal status  

26  RW 0x0  
usbhost0_stat_ohci_drwe  

USB HOST0 ohci_drwe signal status  
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Bit  Attr  Reset Value  Description  

25  RW 0x0  
usbhost0_stat_ohci_rwe  

USB HOST0 ohci_rwe signal status  

24  RW 0x0  
usbho st0_stat_ohci_ccs  

USB HOST0 ohci_ccs signal status  

23  RW 0x0  
usbhost1_utmiotg_iddig  

USB HOST1 utmiotg_iddig signal status  

22:21  RW 0x0  
usbhost1_utmi_linestate  

USB HOST1 utmi_linestate signal status  

20  RW 0x0  
usbhost1_utmisrp_bvalid  

USB HOST1 utmisrp_bva lid signal status  

19  RW 0x0  
usbhost1_utmiotg_vbusvalid  

USB HOST1 utmiotg_vbusvalid signal status  

18  RW 0x0  
usbhost1_chirp_on  

USB HOST1 chirp_on signal status  

17  RW 0x0  
usbotg_utmiotg_iddiq  

USB OTG utmiotg_iddig signal status  

16:15  RW 0x0  
usbotg_utmi_li nestate  

USB OTG utmi_linestate signal status  

14  RW 0x0  
usbotg_utmisrp_bvalid  

USB OTG utmisrp_bvalid  

13  RW 0x0  
usbotg_utmiotg_vbusvalid  

USB OTG utmiotg_vbusvalid signal status  

12  RO 0x0  reserved  

11  RW 0x0  reserved  

10:0  RW 0x000  reserved  

 

 

GRF_SOC_STAT US3  
Address: Operational Base + offset (0x028c)  

SoC status register 3  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif0_fifo0  

DDR channel0 NIF interface FIFO0 status  

 

 

GRF_SOC_STATUS4  
Address: Operational Base + offset (0x0290)  

SoC status re gister 4  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif0_fifo1  

DDR channel0 NIF interface FIFO1 status  

 

 

GRF_SOC_STATUS5  
Address: Operational Base + offset (0x0294)  

SoC status register 5  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000 000  
nif0_fifo2  

DDR channel0 NIF interface FIFO2 status  

 

 
GRF_SOC_STATUS6  

Address: Operational Base + offset (0x0298)  

SoC status register 6  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif0_fifo3  

DDR channel0 NIF interface FIFO3 status  

 

 
GRF_ SOC_STATUS7  

Address: Operational Base + offset (0x029c)  

SoC status register 7  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif1_fifo0  

DDR channel1 NIF interface FIFO0 status  

 
 

GRF_SOC_STATUS8  

Address: Operational Base + offset (0x02a0)  

SoC s tatus register 8  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif1_fifo1  

DDR channel1 NIF interface FIFO1 status  

 
 

GRF_SOC_STATUS9  

Address: Operational Base + offset (0x02a4)  
SoC status register 9  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif1_fifo2  

DDR channel1 NIF interface FIFO2 status  

 
 

GRF_SOC_STATUS10  

Address: Operational Base + offset (0x02a8)  
SoC status register 10  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
nif1_fifo3  

DDR channel1 NIF interface FIFO3 stat us 

 
 

GRF_SOC_STATUS11  

Address: Operational Base + offset (0x02ac)  
SoC status register 11  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi0_eff_wr_num  

DDR channel0 DFI interface write command 

number  

 

 
GRF_SOC_STATUS12  

Address: Operational Bas e + offset (0x02b0)  

SoC status register 12  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi0_eff_rd_num  

DDR channel0 DFI interface read command 

number  

 

 
GRF_SOC_STATUS13  

Address: Operational Base + offset (0x02b4)  

SoC status register 13  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi0_eff_act_num  

DDR channel0 DFI interface active command 

number  

 
 

GRF_SOC_STATUS14  

Address: Operational Base + offset (0x02b8)  

SoC status register 14  

Bit  Attr  Reset Value  Description  

31:0  RW 0x0 0000000  

dfi0_timer_val  

DDR channel0 DFI interface statistics timer 

value  

 
 

GRF_SOC_STATUS15  

Address: Operational Base + offset (0x02bc)  
SoC status register 15  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi1_eff_wr_num  

DDR channel1 DFI inter face write command 

number  

 
 

GRF_SOC_STATUS16  

Address: Operational Base + offset (0x02c0)  
SoC status register 16  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi1_eff_rd_num  

DDR channel1 DFI interface read command 

number  
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GRF_SOC_STATUS17  
Address: Operational Base + offset (0x02c4)  

SoC status register 17  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi1_eff_act_num  

DDR channel1 DFI interface active command 

number  

 

 
GRF_SOC_STATUS18  

Address: Operational Base + offset (0x02c8)  

SoC status register 18  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi1_timer_val  

DDR channel1 DFI interface statistics timer 

value  

 

 
GRF_SOC_STATUS19  

Address: Operational Base + offset (0x02cc)  

SoC status register 19  

Bit  Attr  Reset Value  Description  

31  RW 0x0  
usbhost1_fsvminus  

USB HOST1 PHY fsvminus bit status  

30  RW 0x0  
usbhost1_fsvplus  

USB HOST1 PHY fsvplus bit status  

29  RW 0x0  
usbhost1_chgdet  

USB HOST1 PHY charge detect status  

28  RW 0x0  
usbhost0_fsvminus  

USB HOST0 PHY fsvminus bit st atus  

27  RW 0x0  
usbhost0_fsvplus  

USB HOST0 PHY fsvplus bit status  

26  RW 0x0  
usbhost0_chgdet  

USB HOST0 PHY charge detect status  

25  RW 0x0  
usbotg_fsvminus  

USB OTG PHY fsvminus bit status  

24  RW 0x0  
usbotg_fsvplus  

USB OTG PHY fsvplus bit status  

23  RW 0x0  
usbotg_chgdet  

USB OTG PHY charge detect status  

22:14  RO 0x0  reserved  

13:11  RW 0x0  
host_l3_ocp_sconnect  

Host interface L3 OCP sconnect status  

10  RW 0x0  
host_l3_ocp_tactive  

Host interface L3 OCP tactive status  

9:8  RW 0x0  
host_l3_ocp_mconnect  

Host interfac e L3 OCP mconnect status  
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Bit  Attr  Reset Value  Description  

7 RW 0x0  
host_wakeack  

Host interface wakeack status  

6:5  RW 0x0  
host_eoi_out  

Host interface eoi_out status  

4 RW 0x0  
host_mwait_out  

Host interface mwait_out status  

3 RW 0x0  
host_mwakeup  

Host interface mwakeup status  

2 RW 0x0  
hos t_mstandby  

Host interface mstandby status  

1:0  RW 0x0  
host_sidle_ack  

Host interface sidle ack  

 

 

GRF_SOC_STATUS20  

Address: Operational Base + offset (0x02d0)  
SoC status register 20  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

host_geno  

Host in terface geno bit stauts  

The GENI GENO is a mechanism that allows 

the 2 chip to exchange flags (interupts), up to 

32 independent flags are available.  

 

 

GRF_SOC_STATUS21  
Address: Operational Base + offset (0x02d4)  

SoC status register 21  

Bit  Attr  Reset Va lue  Description  

31:26  RW 0x00  
usbhost0_stat_ehci_usbsts  

USB host0 ehci_usbsts bit status  

25:15  RW 0x000  
usbhost0_stat_ehci_xfer_cnt  

USB host0 ehci_xfer counter status  

14  RW 0x0  
usbhost0_stat_ehci_xfer_prdc  

USB host0 ehci_xfer_prdc bit status  

13:10  RW 0x0  
usbhost0_stat_ehci_lpsmc_state  

USB host0 ehci_lpsmc_state bit status  

9 RW 0x0  
usbhost0_stat_ehci_bufacc  

USB host0 ehci_bufacc bit status  

8 RW 0x0  
usbhost0_stat_ohci_globalsuspend  

USB host0 ohci_globalsuspend bit status  

7:0  RW 0x00  
dphy_rx0_testdout  

MIPI DPHY RX0 test bus data output  

 

 

GRF_PERIDMAC_CON0  
Address: Operational Base + offset (0x02e0)  
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PERI DMAC control register 0  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

wirte_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  c annot be written by 

software;  

15:8  RW 0x00  

peridmac_boot_addr  

peridmac_boot_addr[19:12]  

PERI DMAC boot_addr[19:12] input control  

Configures the address location that contains 

the first instruction the DMAC executes, when 

it exits from reset.  

7:4  RW 0xf  

peridmac_boot_periph_ns  

peridmac_boot_periph_ns[19:16]  

PERI DMAC boot_peri_ns  input control  

Controls the security state of  a peripheral 

request interface, when the PERI DMAC exits 

from reset.  

Note: PERI DMAC don't support secure 

feature, these bits don't need to be configured  

3 RW 0x1  

peridmac_boot_manager_ns  

PERI DMAC boot_manager_ns input control  

When the DMAC exits from reset , this signal 

controls the security state of the DMA 

manager thread:  

1'b0: assigns DMA manager to the secure 

state  

1'b1: assigns  DMA manager to the Non -secure 

state  
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Bit  Attr  Reset Value  Description  

2:1  RW 0x1  

grf_drtype_peridmac  

PERI DMAC type of acknowledgement or 

request for peripheral signals:  

2'b00: single level request  

2'b01: burst level request  

2'b10: acknowledging a flush request  

2'b11: reserved  

0 RW 0x0  

peridmac_boot_from_pc  

PERI DMAC boot_from_pc input control  

Controls the location in which the DMAC0 

executes its initial instruction, after it exits 

from reset :  

1'b0: DMAC waits for an instruction from APB 

interface  

1'b1: DMAC manager thread executes the 

instruction that is located at the address that 

boot_addr[31:0] provided.  

 

 

GRF_PERIDMAC_CON1  

Address: Operational Base + offset (0x02e4)  
PERI DMAC control register 1  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

wirte_enable  

bit0~15 write enabl e 

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:12  RO 0x0  reserved  

11:0  RW 0x000  

peridmac_boot_addr  

peridmac_boot_addr[31:20]  

PERI DMAC boot_addr[31:20] input control  

Configures the address location that contains 

the first instruc tion the DMAC executes, when 

it exits from reset.  
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GRF_PERIDMAC_CON2  

Address: Operational Base + offset (0x02e8)  

PERI DMAC control register 2  

Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

wirte_enable  

bit0~15 write enable  

When bit 16=1, bit 0  c an be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 3 1=0, bit 15  cannot be written by 

software;  

15:0  RW 0xffff  

peridmac_boot_irq_ns  

PERI DMAC boot_irq_ns input control  

Controls the security state of an 

event - interrupt resource , when the PERI 

DMAC exits from reset.  

Note : PERI DMAC don't support secure 

feature, these bits don't need to be 

configured.  

 

 

GRF_PERIDMAC_CON3  
Address: Operational Base + offset (0x02ec)  

PERI DMAC control register 3  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  WO 0x0000  

wirte_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0 , bit 15  cannot be written by 

software;  

15:0  RW 0xffff  

peridmac_boot_periph_ns  

PERI DMAC boot_peri_ns input control  

Controls the security state of  a peripheral 

request interface, when the DMAC exits from 

reset.  

Note: PERI DMAC don't support secure 

featu re, these bits don't need to be 

configured.  

 

 

GRF_DDRC0_CON0  
Address: Operational Base + offset (0x02f0)  

DDRC0 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written  by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:13  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

12:11  RW 0x0  
ddr0_dto_lb  

DDR0 DTO I/O internal loopback enable  

10:9  RW 0x0  
ddr0_dto_te  

DDR0 DTO I/O on -die termination enable    

8:7  RW 0x0  
ddr0_dto_pdr  

DDR0 DTO I/O receiver power down    

6:5  RW 0x0  
ddr0_dto_pdd  

DDR0 DTO I/O driver power down  

4:3  RW 0x0  
ddr0_dto_iom  

DDR0 DTO I/O mode select  

2:1  RW 0x0  
ddr0_dto_oe  

DDR0 DTO I/O output enable  

0 RW 0x0  

ddr0_ato_ae  

Enables, if set, the analog test output I/O.  

Connects to the AE pin of the analog te st 

output I/O    

 

 
GRF_DDRC1_CON0  

Address: Operational Base + offset (0x02f4)  

DDRC1 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16 =0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

softwa re;  

15:13  RO 0x0  reserved  

12:11  RW 0x0  
ddr1_dto_lb  

DDR1 DTO I/O internal loopback enable  

10:9  RW 0x0  
ddr1_dto_te  

DDR1 DTO I/O on -die termination enable    

8:7  RW 0x0  
ddr1_dto_pdr  

DDR1 DTO I/O receiver power down    

6:5  RW 0x0  
ddr1_dto_pdd  

DDR1 DTO I/ O driver power down  
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Bit  Attr  Reset Value  Description  

4:3  RW 0x0  
ddr1_dto_iom  

DDR1 DTO I/O mode select  

2:1  RW 0x0  
ddr1_dto_oe  

DDR1 DTO I/O output enable  

0 RW 0x0  

ddr1_ato_ae  

Enables, if set, the analog test output I/O.  

Connects to the AE pin of the analog test 

output I/O    

 

 
GRF_CPU _CON0  

Address: Operational Base + offset (0x02f8)  

CPU control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by  

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x1  
cfgaddrfilt_en_g rf  

A17 cfgaddrfilt_en bit control  

14  RO 0x0  reserved  

13:10  RW 0x0  

cfgend_a1 7 

A17 cfgend bit control  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for core1, bit0 is for core0.  

9 RW 0x1  
tpiu_ctl_grf  

tpiu_ctl bit control  

8:5  RW 0x 1 
cs_instid_grf  

Coresight cs_instid bit control  

4 RW 0x0  
l2rstdisable_grf  

A17 l2rstdisable bit control  

3:0  RW 0x0  

l1rstdisable_grf  

A17 l1rstdisable bit control  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for core1, bit0 is for c ore0.  
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GRF_CPU_CON1  

Address: Operational Base + offset (0x02fc)  
CPU control register 1  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cann ot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x 0ff0  
cfgaddrfilt_start_grf  

A17 non secure filter start address[15:0]  

 

 
GRF_CPU_CON2  

Address: Operational Base + offset (0x0300)  

CPU control register 2  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x0fff  
cfgaddrfilt_end_grf  

A17 non secure filter end address[15:0]  

 

 

GRF_CPU_CON3  
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Address: Operational Base + offset (0x0304)  
CPU control register 3  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

... ...  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:12  RO 0x0  reserved  

11:8  RW 0x0  

cfgnmfi_a1 7 

A17 cfgnmfi bit control  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for  core1, bit0 is for core0.  

7:4  RW 0x0  
cfgaddrfilt_end_grf  

A17 non secure filter end address[19:16]  

3:0  RW 0x0  
cfgaddrfilt_start_grf  

A17 non secure filter start address[19:16]  

 

 

GRF_CPU_CON4  
Address: Operational Base + offset (0x0308)  

CPU control regist er 4  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When b it 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:13  RW 0x1  
l2_mem_ema_grf  

L2 memory EMA control  

12:10  RW 0x1  
owl_mem_ema_grf  

A17 memory EMA control  

9 RW 0x0  
evento_clear  

A17 evento clear bit control  

8 RW 0x0  
eventi_a1 7 

A17 eventi bit control  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

teinit_a1 7 

A17 teinit bit control  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for core1, bit0  is for core0.  

 

 
GRF_CPU_STATUS0  

Address: Operational Base + offset (0x0318)  

CPU status register 0  

Bit  Attr  Reset Value  Description  

31:15  RO 0x0  reserved  

14  RW 0x0  
evento_rising_edge  

evento signal rising edge  

13:10  RW 0x0  

owl_pmupl1_grf  

A17 PMU Privilege level 1 event  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for core1, bit0 is for core0.  

9:6  RW 0x0  

owl_pmupl2_grf  

A17 PMU Privilege level 2 event  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for c ore1, bit0 is for core0.  
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Bit  Attr  Reset Value  Description  

5:2  RW 0x0  

owl_pmusecure_grf  

A17 pmu secure event  

Every bit for one core, bit3 is for core3, bit2 is 

for core2, bit1 is for core1, bit0 is for core0.  

1 RW 0x0  
jtagnsw_st_grf  

JTAG nsw status  

0 RW 0x0  
jtagtop_st_grf  

JTAG top statu s 

 

 
GRF_UOC0_CON0  

Address: Operational Base + offset (0x0320)  

UOC0 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot  be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  
usbotg_linestate_irq_pd  

USB OTG linestate interrupt pending bit  

14  RW 0x0  
usbotg_linestate_irq_en  

USB OTG line state interrupt enable  

13  RW 0x0  

usbotg_siddq  

USB OTG IDDQ test enable  

This test signal enables you to perform IDDQ 

testing by powering down all analog blocks.  

1'b1: The analog blocks are powered down.  

1'b0: The analog blocks are powered up.  
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Bit  Attr  Reset Value  Description  

12  RW 0x0  

usbotg_port_reset  

USB OTG per -port reset  

When asserted, this customer -specific signal 

resets the corresponding  

port transmit and receive logic witho ut 

disabling the clocks within the PHY.  

1'b1: The transmit and receive finite state 

machines (FSMs) are reset, and the line_state 

logic combinatorially reflects the state of the 

single -ended receivers.  

1'b0: The transmit and receive FSMs are 

operational, a nd the line_state logic becomes 

sequential after 11 PHYCLOCK cycles.  

11:10  RO 0x0  reserved  

9:8  RW 0x0  
usbotg_scaledown_mode  

USB OTG scale down mode control  

7:5  RW 0x4  

usbotg_tune  

USB OTG VBUS valid threshold adjustment  

This bus adjusts the voltage level  for the VBUS 

Valid threshold.  

3'b111: +9%  

3'b110: +6%  

3'b101: +3%  

3'b100: Design default  

3'b011: -3%  

3'b010: -6%  

3'b001: -9%  

3'b000: -12%  

4 RW 0x0  

usbotg_disable  

USB OTG block disable  

1'b1: the USB OTG block is power down  

1'b0: the USB OTG block is power  up  

3:1  RW 0x4  

usbotg_compdistune  

Disconnect Threshold Adjustment  

This bus adjusts the voltage level for the 

threshold used to detect  

a disconnect event at the host.  

3'b111: +4.5%  

3'b110: +3%  

3'b101: +1.5%  

3'b100: Design default  

3'b011: -1.5%  

3'b010: -3%  

3'b001: -4.5%  

3'b000: -6%  
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Bit  Attr  Reset Value  Description  

0 RW 0x1  

usbotg_common_on_n  

USB OTG common block power -down control  

This signal controls the power -down signals in 

the XO, Bias, and PLL blocks when the USB 2.0 

PHY is in Suspend or Sleep mode.  

1'b1: In Suspend mode, the XO, Bias , and PLL 

blocks are powered down. In Sleep mode, the 

Bias and PLL blocks are powered down.  

1'b0: In Suspend mode, the XO, Bias, and PLL 

blocks remain powered in Suspend mode. In 

Sleep mode, if the reference clock is a crystal, 

the XO block remains powered . 

 

 
GRF_UOC0_CON1  

Address: Operational Base + offset (0x0324)  

UOC0 control register 1  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot  be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:14  RW 0x1  

usbotg_txrisetune  

USB OTG HS transmitter rise/fall time 

adjustment  

This bus adjusts the rise/fall times of the 

high -speed waveform.  

2'b11: -20%  

2'b10: -15%  

2'b01: design default  

2'b00: +10%  
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Bit  Attr  Reset Value  Description  

13:12  RW 0x3  

usbotg_txhsxvtune  

USB OTG transmitter high -speed cr ossover 

adjustment  

This bus adjusts the voltage at which the DP 

and DM signals cross while transmitting in HS 

mode.  

2'b11: Default setting  

2'b10: +15 mV  

2'b01: -15 mV  

2'b00: Reserved  

11:8  RW 0x3  

usbotg_txvreftune  

USB OTG HS DC voltage level adjustment  

Thi s bus adjusts the high -speed DC level 

voltage.  

4'b1111: +8.75%  

4'b1110: +7.5%  

4'b1101: +6.25%  

4'b1100: +5%  

4'b1011: +3.75%  

4'b1010: +2.5%  

4'b1001: +1.25%  

4'b1000: Design default  

4'b0111: -1.25%  

4'b0110: -2.5%  

4'b0101: -3.75%  

4'b0100: -5%  

4'b0011: -6.25%  

4' b0010: -7.5%  

4'b0001: -8.75%  

4'b0000: -10%  

7:4  RW 0x3  

usbotg_txfslstune  

USB OTG FS/LS source impedance 

adjustment  

This bus adjusts the low -  and full -speed 

single -ended source  

impedance while driving high. The following 

adjustment values are based on nomin al 

process, voltage, and temperature.  

4'b1111: -5%  

4'b0111: -2.5%  

4'b0011: Design default  

4'b0001: +2.5%  

4'b0000: +5%  
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Bit  Attr  Reset Value  Description  

3 RW 0x0  

usbotg_txpreemppulsetune  

USB OTG HS transmitter pre -emphasis 

duration control  

This signal controls the duration for which the 

HS pre -emphasis current is sourced onto DP0 

or DM0. transition in HS mode.  

1'b1: 1X, short pre -emphasis current duration  

1'b0: (desian default) 2X, long pre -emphasis 

currrent duration  

2:0  RW 0x3  

usbotg_sqrxtune  

USB OTG squelch threshold adjustment  

This bus adjusts the voltage level for the 

threshold used to detect valid high -speed 

data.  

3'b111: -20%  

3'b110: -15%  

3'b101: -10%  

3'b100: -5%  

3'b011: Design default  

3'b010: +5%  

3'b001: +10%  

3'b000: +15%  

 

 

GRF_UOC0_CON2  
Address: Operational Base + offset (0x0328)  

UOC0 control register 2  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by  

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  
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Bit  Attr  Reset Value  Description  

15  RW 0x0  

usbotg_acaenb  

USB OTG ACA ID_OTG pin resistance 

detection enable  

1'b1: enable detection on resistance on the 

ID_OTG pin of an ACA  

1'b0: disable  detection on resistance on the 

ID_OTG pin of an ACA  

14  RW 0x0  

usbotg_dcdenb  

USB OTG data contact detection enable  

1'b1: IDP_SRC current is sourced onto DP, 

pull -down resistance  on DMA is enabled  

1'b0: IDP_SRC current is disable, pull -down 

resistance on DM is disabled  

13  RO 0x0  reserved  

12:11  RW 0x1  

usbotg_txrestune  

USB OTG source impedance adjustment  

2'b11: source impedance is desreased by 

4ohm  

2'b10: source impedance is desre ased by 

2ohm  

2'b01: design default  

2'b00: source impedance is desreased by 

1.5ohm  

10  RW 0x1  

usbotg_sleepm  

USB OTG sleep mode enable  

Asserting this signal place the USB PHY in 

sleep mode.  

1'b0: sleep mode enable  

1'b1: normal mode  

9 RO 0x0  reserved  

8 RW 0x1  

usbotg_retenable_n  

USB OTG retention mode enable  

0: retention mode enable  

1: retention mode disable  

7 RW 0x0  

usbotg_vdatsrcenb  

USB OTG battery charging sourcing select  

1'b1: data source voltage is enable  

1'b0: data source voltage is disable  

6 RW 0x0  

usbotg_vdatdetenb  

USB OTG battery charging attach/connect 

detection enable  

1'b1: enable  

1'b0: disable  
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Bit  Attr  Reset Value  Description  

5 RW 0x0  

usbotg_chrgsel  

USB OTG battery charging source select  

1'b1: data source voltage is sourced onto DM 

and sunk from DP  

1'b0: data source voltage is sourced onto DP 

and sunk from DM  

4:3  RW 0x1  

usbotg_txpreempamptune  

2'b11: 3X pre -emphasis current  

2'b10: 2X pre -emphasis current  

2'b01: 1X pre -emphasis current  

2'b00: HS Transmitter Pre -Emphasis is 

disabled  

2 RW 0x0  

usbotg_soft_con_sel  

1'b0: software co ntrol usb otg disable  

1'b1: software control usb otg enable  

1 RW 0x0  

usbotg_vbusvldextsel  

USB OTG external VBUS valid select  

This signal selects the VBUSVLDEXT input or 

the internal Session Valid comparator to 

indicate when the VBUS signal on the USB 

cabl e is valid.  

1'b1: The VBUSVLDEXT input is used.  

1'b0: The internal Session Valid comparator is 

used.  

0 RW 0x0  

usbotg_vbusvldext  

USB OTG external VBUS valid indicator  

This signal is valid in Device mode and only 

when the VBUSVLDEXTSEL signal is set to 1. 

VBUSVLDEXT indicates whether the VBUS 

signal on the USB cable is valid. In addition, 

BUSVLDEXT enables the pullup resistor on the 

D+ line.  

1'b1: The VBUS signal is valid, and the pull -up 

resistor on D+ is enabled.  

1'b0: The VBUS signal is not valid, and the  

pull -up resistor on D+ is disabled.  

 

 
GRF_UOC0_CON3  

Address: Operational Base + offset (0x032c)  

UOC0 control register 3  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

softw are .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be  written by 

software;  

15  RW 0x0  
usbotg_dbnce_fltr_bypass  

USB OTG debounce filter bypass enable  

14  RO 0x0  reserved  

13  RW 0x0  

usbotg_iddiq_sel  

USB OTG iddig soft control enable  

1'b1: software control  

1'b0: hardware control  

12  RW 0x0  
usbotg_iddiq  

USB OTG iddig software control bit  

11:8  RO 0x0  reserved  

7 RW 0x0  

usbotg_bypasssel  

transmitter digital bypass select  

1'b1: transmitter digital bypass mode is 

enabled  

1'b0: transmitte digital bypass mode is 

disabled  

6 RW 0x0  

usbotg_bypassdmen  

DM0 transmitter digi tal bypass enable  

1'b1: DM0 FS/LS driver is enabled and driven 

with the BYPASSDPDATA0 signals  

1'b0: DM0 FS/LS driver is disabled in 

transmitter digital byapss mode  

5 RW 0x0  

usbotg_utmi_termselect  

USB OTG utmi termination select  

1'b1: full speed terminatio ns are enabled  

1'b0: high speed terminations are enabled  
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Bit  Attr  Reset Value  Description  

4:3  RW 0x0  

usbotg_utmi_xcvrselect  

USB OTG utmi transceiver select  

2'b11: sends an LS packet on an FS bus or 

receives an LS packet  

2'b10: LS transceiver  

2'b01: FS transceiver  

2'b00: HS transceiver  

2:1  RW 0x0  

usbotg_utmi_opmode  

USB OTG utmi operation mode  

This controller bus selects the UTMI+ 

operation mode  

2'b11: normal operation without SYNC or EOP 

generation  

2'b10: disable bit stuffing and NRZI encoding  

2'b01: no -driving  

2'b00: normal  

0 RW 0x1  

usb otg_utmi_suspend_n  

USB OTG suspend mode enable  

1'b1: normal operation mode  

1'b0: suspend mode  

 

 
GRF_UOC0_CON4  

Address: Operational Base + offset (0x0330)  

UOC0 control register 4  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 w rite enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can b e written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RO 0x0  reserved  

7 RW 0x0  

usbotg_id_fall_edge_irq_pd  

USB OTG id fall edge interrupt pending bit, 

write 1 to this bit , it will be cleared.  
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Bit  Attr  Reset Value  Description  

6 RW 0x0  
usbotg_id_fall_edge_ir q_en  

USB OTG id fall edge interrupt enable  

5 RW 0x0  

usbotg_id_rise_edge_irq_pd  

USB OTG id rise edge interrupt pending bit, 

write 1 to this bit , it will be cleared.  

 

4 RW 0x0  
usbotg_id_rise_edge_irq_en  

USB OTG id rise edge interrupt enable  

3 RW 0x0  

usbo tg_bvalid_irq_pd  

USB OTG bvalid interrupt pending bit, write 1 

to this bit, it will be cleared.  

2 RW 0x0  
usbotg_bvalid_irq_en  

USB OTG bvalid interrupt enable  

1:0  RW 0x3  

linestate_cnt_sel  

linestate signal filter time select  

2'b00: 100us  

2'b01: 500us  

2'b10 : 2.5ms  

2'b11: 15ms  

 

 

GRF_UOC1_CON0  

Address: Operational Base + offset (0x0334)  
UOC1 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 1 6=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

softw are;  

15  RW 0x0  
usbhost0_linestate_irq_pd  

USB HOST0 linestate interrupt pending bit  

14  RW 0x0  
usbhost0_linestate_irq_en  

USB HOST0 line state interrupt enable  
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Bit  Attr  Reset Value  Description  

13  RW 0x0  

usbhost0_siddq  

USB HOST0 IDDQ test enable  

This test signal enables you to perform IDDQ  

testing by powering down all analog blocks.  

1'b1: The analog blocks are powered down.  

1'b0: The analog blocks are powered up.  

12  RW 0x0  

usbhost0_port_reset  

USB HOST0 per -port reset  

When asserted, this customer -specific signal 

resets the corresponding  

por t transmit and receive logic without 

disabling the clocks within the PHY.  

1'b1: The transmit and receive finite state 

machines (FSMs) are reset, and the line_state 

logic combinatorially reflects the state of the 

single -ended receivers.  

1'b0: The transmit a nd receive FSMs are 

operational, and the line_state logic becomes 

sequential after 11 PHYCLOCK cycles.  

11  RW 0x1  
usbhost0_word_if  

USB HOST0 word_if bit control  

10  RW 0x0  
usbhost0_sim_mode  

USB HOST0 sim_mode bit control  

9 RW 0x1  
usbhost0_incrx_en  

USB HOS T0 incrx_en bit control  

8 RW 0x1  
usbhost0_incr8_en  

USB HOST0 incr8_en bit control  

7:5  RW 0x4  

usbhost0_tune  

USB HOST0 VBUS valid threshold adjustment  

This bus adjusts the voltage level for the VBUS 

Valid threshold.  

3'b111: +9%  

3'b110: +6%  

3'b101: +3%  

3'b1 00: Design default  

3'b011: -3%  

3'b010: -6%  

3'b001: -9%  

3'b000: -12%  

4 RW 0x0  

usbhost0_disable  

USB HOST0 block disable  

1'b1: the USB HOST0 block is power down  

1'b0: the USB HOST0 block is power up  
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Bit  Attr  Reset Value  Description  

3:1  RW 0x4  

usbhost0_compdistune  

USB HOST0 disconnect thres hold adjustment  

This bus adjusts the voltage level for the 

threshold used to detect  

a disconnect event at the host.  

3'b111: +4.5%  

3'b110: +3%  

3'b101: +1.5%  

3'b100: Design default  

3'b011: -1.5%  

3'b010: -3%  

3'b001: -4.5%  

3'b000: -6%  

0 RW 0x1  

usbhost0_common _on_n  

USB HOST0 common block power -down 

control  

This signal controls the power -down signals in 

the XO, Bias, and PLL blocks when the USB 2.0 

PHY is in Suspend or Sleep mode.  

1'b1: In Suspend mode, the XO, Bias, and PLL 

blocks are powered down. In Sleep mod e, the 

Bias and PLL blocks are powered down.  

1'b0: In Suspend mode, the XO, Bias, and PLL 

blocks remain powered in Suspend mode. In 

Sleep mode, if the reference clock is a crystal, 

the XO block remains powered.  

 

 

GRF_UOC1_CON1  
Address: Operational Base + offset (0x0338)  

UOC1 control register 1  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:14  RW 0x1  

usbhost0_txrisetune  

USB HOST0 HS transmitter r ise/fall time 

adjustment  

This bus adjusts the rise/fall times of the 

high -speed waveform.  

2'b11: -20%  

2'b10: -15%  

2'b01: design default  

2'b00: +10%  

13:12  RW 0x3  

usbhost0_txhsxvtune  

USB HOST0 transmitter high -speed crossover 

adjustment  

This bus adjusts the  voltage at which the DP 

and DM signals cross while transmitting in HS 

mode.  

2'b11: Default setting  

2'b10: +15 mV  

2'b01: -15 mV  

2'b00: Reserved  
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Bit  Attr  Reset Value  Description  

11:8  RW 0x3  

usbhost0_txvreftune  

USB HOST0 HS DC voltage level adjustment  

This bus adjusts the high -speed DC lev el 

voltage.  

4'b1111: +8.75%  

4'b1110: +7.5%  

4'b1101: +6.25%  

4'b1100: +5%  

4'b1011: +3.75%  

4'b1010: +2.5%  

4'b1001: +1.25%  

4'b1000: Design default  

4'b0111: -1.25%  

4'b0110: -2.5%  

4'b0101: -3.75%  

4'b0100: -5%  

4'b0011: -6.25%  

4'b0010: -7.5%  

4'b0001: -8.75%  

4'b000 0: -10%  

7:4  RW 0x3  

usbhost0_txfslstune  

USB HOST0 FS/LS source impedance 

adjustment  

This bus adjusts the low -  and full -speed 

single -ended source  

impedance while driving high. The following 

adjustment values are based on nominal 

process, voltage, and temper ature.  

4'b1111: -5%  

4'b0111: -2.5%  

4'b0011: Design default  

4'b0001: +2.5%  

4'b0000: +5%  

3 RW 0x0  

usbhost0_txpreemppulsetune  

USB HOST0 HS transmitter pre -emphasis 

duration control  

This signal controls the duration for which the 

HS pre -emphasis current is so urced onto DP0 

or DM0. transition in HS mode.  

1'b1: 1X, short pre -emphasis current duration  

1'b0: (desian default) 2X, long pre -emphasis 

currrent duration  
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Bit  Attr  Reset Value  Description  

2:0  RW 0x3  

usbhost0_sqrxtune  

USB HOST0 squelch threshold adjustment  

This bus adjusts the voltage lev el for the 

threshold used to detect valid high -speed 

data.  

3'b111: -20%  

3'b110: -15%  

3'b101: -10%  

3'b100: -5%  

3'b011: Design default  

3'b010: +5%  

3'b001: +10%  

3'b000: +15%  

 

 
GRF_UOC1_CON2  

Address: Operational Base + offset (0x033c)  

UOC1 control register 2  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 1 7=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

usbhost0_acaenb  

USB HOST0 ACA ID_OTG pin resistance 

detection enable  

1'b1: enable detecti on on resistance on the 

ID_OTG pin of an ACA  

1'b0: disable  detection on resistance on the 

ID_OTG pin of an ACA  
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Bit  Attr  Reset Value  Description  

14  RW 0x0  

usbhost0_dcdenb  

USB HOST0 data contact detection enable  

1'b1: IDP_SRC current is sourced onto DP, 

pull -down resistance on DMA is enab led  

1'b0: IDP_SRC current is disable, pull -down 

resistance on DM is disabled  

13  RW 0x0  
usbhost0_app_prt_ovrcur  

USB HOST0 app_prt_ovrcur bit control  

12:11  RW 0x1  

usbhost0_txrestune  

USB HOST0 source impedance adjustment  

2'b11: source impedance is desreased  by 

4ohm  

2'b10: source impedance is desreased by 

2ohm  

2'b01: design default  

2'b00: source impedance is desreased by 

1.5ohm  

10  RW 0x1  

usbhost0_sleepm  

USB HOST0 sleep mode enable  

Asserting this signal place the USB PHY in 

sleep mode.  

1'b0: sleep mode enable  

1'b1: normal mode  

9 RW 0x0  
usbhost0_autoppd_on_overcur  

USB HOST0 autoppd_on_overcur bit control  

8 RW 0x1  

usbhost0_retenable_n  

USB HOST0 retention mode enable  

0: retention mode enable  

1: retention mode disable  

7 RW 0x0  

usbhost0_vdatsrcenb  

USB HOST0 batt ery charging sourcing select  

1'b1: data source voltage is enable  

1'b0: data source voltage is disable  

6 RW 0x0  

usbhost0_vdatdetenb  

USB HOST0 battery charging attach/connect 

detection enable  

1'b1: enable  

1'b0: disable  

5 RW 0x0  

usbhost0_chrgsel  

USB HOST0 b attery charging source select  

1'b1: data source voltage is sourced onto DM 

and sunk from DP  

1'b0: data source voltage is sourced onto DP 

and sunk from DM  
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Bit  Attr  Reset Value  Description  

4:3  RW 0x1  

usbhost0_txpreempamptune  

2'b11: 3X pre -emphasis current  

2'b10: 2X pre -emphasis current  

2'b 01: 1X pre -emphasis current  

2'b00: HS Transmitter Pre -Emphasis is 

disabled  

2 RW 0x0  

usbhost0_soft_con_sel  

1'b0: software control usb host0 disable  

1'b1: software control usb host0 enable  

1 RW 0x0  

usbhost0_vbusvldextsel  

USB HOST0 external VBUS valid sele ct  

This signal selects the VBUSVLDEXT input or 

the internal Session Valid comparator to 

indicate when the VBUS signal on the USB 

cable is valid.  

1'b1: The VBUSVLDEXT input is used.  

1'b0: The internal Session Valid comparator is 

used.  

0 RW 0x0  

usbhost0_vbu svldext  

USB HOST0 external VBUS valid indicator  

This signal is valid in Device mode and only 

when the VBUSVLDEXTSEL signal is set to 1. 

VBUSVLDEXT indicates whether the VBUS 

signal on the USB cable is valid. In addition, 

BUSVLDEXT enables the pullup resist or on the 

D+ line.  

1'b1: The VBUS signal is valid, and the pull -up 

resistor on D+ is enabled.  

1'b0: The VBUS signal is not valid, and the 

pull -up resistor on D+ is disabled.  

 

 

GRF_UOC1_CON3  
Address: Operational Base + offset (0x0340)  

UOC1 control registe r 3  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bi t 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  
usbhost0_ohci_susp_lgcy  

USB HOST0 ohci_susp_lgcy bit control  

14  RW 0x0  
usbhost0_ohci_ cntsel  

USB HOST0 ohci_cntsel bit control  

13  RW 0x0  
usbhost0_utmiotg_idpullup  

USB HOST0 idpullup bit control  

12  RW 0x1  
usbhost0_utmiotg_dppulldown  

USB HOST0 dppulldown bit control  

11  RW 0x1  
usbhost0_utmiotg_dmpulldown  

USB HOST0 dmpulldown bit control  

10  RW 0x1  
usbhost0_utmiotg_drvvbus  

USB HOST0 drvvbus bit contrl  

9:7  RO 0x0  reserved  

6 RW 0x1  
usbhost0_ohci_clkcktrst  

USB HOST0 ohci_clkcktrst bit conrol  

5 RW 0x0  

usbhost0_utmi_termselect  

USB HOST0 utmi termination select  

1'b1: full speed terminations are enabled  

1'b0: high speed terminations are enabled  

4:3  RW 0x0  

usbhost0_utmi_xcvrselect  

USB HOST0 utmi transceiver select  

2'b11: sends an LS packet on an FS bus or 

receives an LS packet  

2'b10: LS transceiver  

2'b01: FS transceiver  

2'b00: HS transceiver  
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Bit  Attr  Reset Value  Description  

2:1  RW 0x0  

usbhost0_utmi_opmode  

USB HOST0 utmi operation mode  

This controller bus selects the UTMI+ 

operation mode  

2'b11: normal operation without SYNC or EOP 

generation  

2'b10: disable bit stuffing and NRZI encoding  

2'b01: no -driving  

2'b00: normal  

0 RW 0x1  

usbhost0_utmi_suspend_n  

USB HOST0 suspend mode enable  

1'b1: normal operation mode  

1'b0: suspend mode  

 

 

GRF_UOC1_CON4  

Address: Operational Base + offset (0x0344)  
UOC1 control register 4  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0 ~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x1  
usbhost0_incr4_en  

USB HOST0 incr4_en bit control  

14  RW 0x1  
usbhost0_incr16_en  

USB HOST0 incr16_en bit control  

13  RW 0x0  
usbhost0_hubsetup_min  

USB HOST0 hubsetu p_min bit control  

12  RW 0x0  
usbhost0_app_start_clk  

USB HOST0 app_start_clk bit control  

11:6  RW 0x20  
usbhost0_fladj_val_common  

USB HOST0 fladj_val_common bit control  

5:0  RW 0x20  
usbhost0_fladj  

USB HOST0 fladj bit control  
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GRF_UOC2_CON0  

Address: Operat ional Base + offset (0x0348)  
UOC2 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  
usbhost1_linestate_irq_pd  

USB HOST1 linestate interrupt pending bit  

14  RW 0x0  
usbhost1_linestate_irq_en  

USB HOST1 line state interrupt enable  

13  RW 0x0  

usbhost1_siddq  

USB HOST1 IDDQ test enable  

This test signal enables you to perform IDDQ 

testing by powering down all analog blocks.  

1'b1: T he analog blocks are powered down.  

1'b0: The analog blocks are powered up.  

12  RW 0x0  

usbhost1_port_reset  

USB HOST1 per -port reset  

When asserted, this customer -specific signal 

resets the corresponding  

port transmit and receive logic without 

disabling the c locks within the PHY.  

1'b1: The transmit and receive finite state 

machines (FSMs) are reset, and the line_state 

logic combinatorially reflects the state of the 

single -ended receivers.  

1'b0: The transmit and receive FSMs are 

operational, and the line_state logic becomes 

sequential after 11 PHYCLOCK cycles.  

11:8  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

7:5  RW 0x4  

usbhost1_tune  

USB HOST1 VBUS valid threshold adjustment  

This bus adjusts the voltage level for the VBUS 

Valid threshold.  

3'b111: +9%  

3'b110: +6%  

3'b101: +3%  

3'b100: Design  default  

3'b011: -3%  

3'b010: -6%  

3'b001: -9%  

3'b000: -12%  

4 RW 0x0  

usbhost1_disable  

USB HOST1 block disable  

1'b1: the USB HOST1 block is power down  

1'b0: the USB HOST1 block is power up  

3:1  RW 0x4  

usbhost1_compdistune  

USB HOST1 disconnect threshold adjus tment  

This bus adjusts the voltage level for the 

threshold used to detect  

a disconnect event at the host.  

3'b111: +4.5%  

3'b110: +3%  

3'b101: +1.5%  

3'b100: Design default  

3'b011: -1.5%  

3'b010: -3%  

3'b001: -4.5%  

3'b000: -6%  

0 RW 0x1  

usbhost1_common_on_n  

USB HOST1 common block power -down 

control  

This signal controls the power -down signals in 

the XO, Bias, and PLL blocks when the USB 2.0 

PHY is in Suspend or Sleep mode.  

1'b1: In Suspend mode, the XO, Bias, and PLL 

blocks are powered down. In Sleep mode, the 

Bias and PLL blocks are powered down.  

1'b0: In Suspend mode, the XO, Bias, and PLL 

blocks remain powered in Suspend mode. In 

Sleep mode, if the reference clock is a crystal, 

the XO block remains powered.  

 

 

GRF_UOC2_CON1  
Address: Operational Base + offset (0x 034c)  
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UOC2 control register 1  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be wri tten by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:14  RW 0x1  

usbhost1_txrisetune  

USB HOST1 HS transmitter rise/fall t ime 

adjustment  

This bus adjusts the rise/fall times of the 

high -speed waveform.  

2'b11: -20%  

2'b10: -15%  

2'b01: design default  

2'b00: +10%  

13:12  RW 0x3  

usbhost1_txhsxvtune  

USB HOST1 transmitter high -speed crossover 

adjustment  

This bus adjusts the voltage a t which the DP 

and DM signals cross while transmitting in HS 

mode.  

2'b11: Default setting  

2'b10: +15 mV  

2'b01: -15 mV  

2'b00: Reserved  
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Bit  Attr  Reset Value  Description  

11:8  RW 0x3  

usbhost1_txvreftune  

USB HOST1 HS DC voltage level adjustment  

This bus adjusts the high -speed DC level 

voltage . 

4'b1111: +8.75%  

4'b1110: +7.5%  

4'b1101: +6.25%  

4'b1100: +5%  

4'b1011: +3.75%  

4'b1010: +2.5%  

4'b1001: +1.25%  

4'b1000: Design default  

4'b0111: -1.25%  

4'b0110: -2.5%  

4'b0101: -3.75%  

4'b0100: -5%  

4'b0011: -6.25%  

4'b0010: -7.5%  

4'b0001: -8.75%  

4'b0000: -10%  

7:4  RW 0x3  

usbhost1_txfslstune  

USB HOST1 FS/LS source impedance 

adjustment  

This bus adjusts the low -  and full -speed 

single -ended source  

impedance while driving high. The following 

adjustment values are based on nominal 

process, voltage, and temperature.  

4'b 1111: -5%  

4'b0111: -2.5%  

4'b0011: Design default  

4'b0001: +2.5%  

4'b0000: +5%  

3 RW 0x0  

usbhost1_txpreemppulsetune  

USB HOST1 HS transmitter pre -emphasis 

duration control  

This signal controls the duration for which the 

HS pre -emphasis current is sourced onto  DP0 

or DM0. transition in HS mode.  

1'b1: 1X, short pre -emphasis current duration  

1'b0: (desian default) 2X, long pre -emphasis 

currrent duration  
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Bit  Attr  Reset Value  Description  

2:0  RW 0x3  

usbhost1_sqrxtune  

USB HOST1 squelch threshold adjustment  

This bus adjusts the voltage level for the  

threshold used to detect valid high -speed 

data.  

3'b111: -20%  

3'b110: -15%  

3'b101: -10%  

3'b100: -5%  

3'b011: Design default  

3'b010: +5%  

3'b001: +10%  

3'b000: +15%  

 

 
GRF_UOC2_CON2  

Address: Operational Base + offset (0x0350)  

UOC2 control register 2  

Bit  Attr   Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1  cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

usbhost1_acaenb  

USB HOST1 ACA ID_OTG pin resistance 

detection enable  

1'b1: enable detection on resi stance on the 

ID_OTG pin of an ACA  

1'b0: disable  detection on resistance on the 

ID_OTG pin of an ACA  
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Bit  Attr   Reset Value  Description  

14  RW 0x0  

usbhost1_dcdenb  

USB HOST1 data contact detection enable  

1'b1: IDP_SRC current is sourced onto DP, 

pull -down resistance on DMA is enabled  

1'b0: IDP_SRC current is disable, pull -down 

resistance on DM is disabled  

13  RO 0x0  reserved  

12:11  RW 0x1  

usbhost1_txrestune  

USB HOST1 source impedance adjustment  

2'b11: source impedance is desreased by 

4ohm  

2'b10: source impedance is desreased by 

2ohm  

2'b01: d esign default  

2'b00: source impedance is desreased by 

1.5ohm  

10  RW 0x1  

usbhost1_sleepm  

USB HOST1 sleep mode enable  

Asserting this signal place the USB PHY in 

sleep mode.  

1'b0: sleep mode enable  

1'b1: normal mode  

9 RO 0x0  reserved  

8 RW 0x1  

usbhost1_reten able_n  

USB HOST1 retention mode enable  

0: retention mode enable  

1: retention mode disable  

7 RW 0x0  

usbhost1_vdatsrcenb  

USB HOST1 battery charging sourcing select  

1'b1: data source voltage is enable  

1'b0: data source voltage is disable  

6 RW 0x0  

usbhost1_v datdetenb  

USB HOST1 battery charging attach/connect 

detection enable  

1'b1: enable  

1'b0: disable  

5 RW 0x0  

usbhost1_chrgsel  

USB HOST1 battery charging source select  

1'b1: data source voltage is sourced onto DM 

and sunk from DP  

1'b0: data source voltage is s ourced onto DP 

and sunk from DM  
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Bit  Attr   Reset Value  Description  

4:3  RW 0x1  

usbhost1_txpreempamptune  

2'b11: 3X pre -emphasis current  

2'b10: 2X pre -emphasis current  

2'b01: 1X pre -emphasis current  

2'b00: HS Transmitter Pre -Emphasis is 

disabled  

2 RW 0x0  

usbhost1_soft_con_sel  

1'b0: software  control usb host1 disable  

1'b1: software control usb host1 enable  

1 RW 0x0  

usbhost1_vbusvldextsel  

USB HOST1 external VBUS valid select  

This signal selects the VBUSVLDEXT input or 

the internal Session Valid comparator to 

indicate when the VBUS signal on t he USB 

cable is valid.  

1'b1: The VBUSVLDEXT input is used.  

1'b0: The internal Session Valid comparator is 

used.  

0 RW 0x0  

usbhost1_vbusvldext  

USB HOST1 external VBUS valid indicator  

This signal is valid in Device mode and only 

when the VBUSVLDEXTSEL signal  is set to 1. 

VBUSVLDEXT indicates whether the VBUS 

signal on the USB cable is valid. In addition, 

BUSVLDEXT enables the pullup resistor on the 

D+ line.  

1'b1: The VBUS signal is valid, and the pull -up 

resistor on D+ is enabled.  

1'b0: The VBUS signal is not  valid, and the 

pull -up resistor on D+ is disabled.  

 

 

GRF_UOC2_CON3  
Address: Operational Base + offset (0x0354)  

UOC2 control register 3  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be w ritten by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bi t 15  cannot be written by 

software;  

15:14  RW 0x0  
usbhost1_scaledown_mode  

USB HOST1 scale down mode control  

13  RW 0x0  
usbhost1_utmiotg_idpullup  

USB HOST1 idpullup bit control  

12  RW 0x1  
usbhost1_utmiotg_dppulldown  

USB HOST1 dppulldown bit control  

11  RW 0x1  
usbhost1_utmiotg_dmpulldown  

USB HOST1 dmpulldown bit control  

10  RW 0x1  
usbhost1_utmiotg_drvvbus  

USB HOST1 drvvbus bit contrl  

9:6  RO 0x0  reserved  

5 RW 0x0  

usbhost1_utmi_termselect  

USB HOST1 utmi termination select  

1'b1: full speed terminations are en abled  

1'b0: high speed terminations are enabled  

4:3  RW 0x0  

usbhost1_utmi_xcvrselect  

USB HOST1 utmi transceiver select  

2'b11: sends an LS packet on an FS bus or 

receives an LS packet  

2'b10: LS transceiver  

2'b01: FS transceiver  

2'b00: HS transceiver  
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Bit  Attr  Reset Value  Description  

2:1  RW 0x0  

usbhost1_utmi_opmode  

USB HOST1 utmi operation mode  

This controller bus selects the UTMI+ 

operation mode  

2'b11: normal operation without SYNC or EOP 

generation  

2'b10: disable bit stuffing and NRZI encoding  

2'b01: no -driving  

2'b00: normal  

0 RW 0x1  

usbh ost1_utmi_suspend_n  

USB HOST1 suspend mode enable  

1'b1: normal operation mode  

1'b0: suspend mode  

 

 

GRF_UOC3_CON0  

Address: Operational Base + offset (0x0358)  
UOC3 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~1 5 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  ca n be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RO 0x0  reserved  

14 :0  RW 0x0  reserved  

 

 

GRF_UOC3_CON1  
Address: Operational Base + offset (0x035c)  

UOC3 control register 1  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

..... . 

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15: 0 RO 0x0  reserved  

 

 

GRF_UOC4_CON0  

Address: Operational Base + offset (0x0360)  
UOC4 control register 0  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software ;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:14  RW 0x0  

drvvbus_out_sel0  

USB PHY drv vbus output select 0  

2'b00: USB OTG drv vbus  

2'b01: USB HOST0 drv vbus  

2'b1x: USB HOST1 drv vbus  
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Bit  Attr  Reset Value  Description  

13:12  RW 0x1  

drvvbus_out_sel1  

USB PHY drv vbus output select 1  

2'b00: USB OTG drv vbus  

2'b01: USB HOST0 drv vbus  

2'b1x: USB HOST1 drv vbus  

11:  0 RO 0x0  reserved  

 

 

GRF_UOC4_CON1  

Address: Operational Base + offset (0x0364)  
UOC4 control register 1  

Bit  At tr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit  1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15: 0 RO 0x0  reserved  

 

 
GRF_PVTM_CON0  

Address: Operational Base + offset (0x0368)  

PVT monitor control regi ster 0  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When  bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:10  RO 0x0  reserved  

9 RW 0x0  

pvtm_gpu_osc_en  

pd_gpu PVT monitor oscilator enable  

1'b1: ena ble  

1'b0: disable  

8 RW 0x0  
pvtm_gpu_start  

pd_gpu PVT monitor start control  

7:2  RO 0x0  reserved  

1 RW 0x0  

pvtm_core_osc_en  

pd_core PVT monitor oscilator enable  

1'b1: enable  

1'b0: disable  

0 RW 0x0  
pvtm_core_start  

pd_core PVT monitor start control  

 

 
GRF_P VTM_CON1  

Address: Operational Base + offset (0x036c)  

PVT monitor control register 1  

Bit  Attr  Reset Value  Description  

31:0  RW 0x016e3600  
pvtm_core_cal_cnt  

pd_core pvtm calculator counter  

 

 
GRF_PVTM_CON2  

Address: Operational Base + offset (0x0370)  

PVT monitor control register 2  

Bit  Attr  Reset Value  Description  

31:0  RW 0x016e3600  
pvtm_gpu_cal_cnt  

pd_gpu pvtm calculator counter  

 
 



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                256  

GRF_PVTM_STATUS0  
Address: Operational Base + offset (0x0374)  

PVT monitor status register 0  

Bit  Attr  Reset Value  Des cription  

31:2  RO 0x0  reserved  

1 RW 0x0  
pvtm_core_freq_done  

pd_core pvtm frequency calculate done stutus  

0 RW 0x0  
pvtm_gpu_freq_done  

pd_gpu pvtm frequency calculate done stutus  

 

 
GRF_PVTM_STATUS1  

Address: Operational Base + offset (0x0378)  

PVT monitor  status register 1  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
pvtm_core_freq_cnt  

pd_core pvtm frequency count  

 

 
GRF_PVTM_STATUS2  

Address: Operational Base + offset (0x037c)  

PVT monitor status register 2  

Bit  Attr  Reset Value  Description  

31:1  RO 0x0  reserved  

0 RW 0x0  
pvtm_gpu_freq_cnt  

pd_gpu pvtm frequency count  

 

 

GRF_IO_VSEL  
Address: Operational Base + offset (0x0380)  

IO voltage select  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16= 1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:10  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

9 RW 0x0  

gpio1830_v18sel  

GPIO1830 IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

8 RW 0x0  

gpio30_v18sel  

GPIO30 IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

7 RW 0x0  

sdcard_v18sel  

SDCARD IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

6 RW 0x0  

audio_v18sel  

AUDIO IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

5 RW 0x0  

bb_v18sel  

BB IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

4 RW 0x0  

wifi_v18sel  

WIFI IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

3 RW 0x0  

flash1_v18sel  

FLASH1 IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

2 RW 0x1  

flash0_v18sel  

FLASH0 IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

1 RW 0x0  

dv p_v18sel  

DVP IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

0 RW 0x0  

lcdc_v18sel  

LCDC IO domain 1.8V voltage selection  

1'b0: 3.3V  

1'b1: 1.8V  

 

 

GRF_SARADC_TESTBIT  
Address: Operational Base + offset (0x0384)  

SARADC Test bit register  

Bit  Attr  Res et Value  Description  
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Bit  Attr  Res et Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cann ot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:8  RO 0x0  reserved  

7:0  RW 0x00  
saradc_testbit  

SARADC test bit  

 

 
GRF_TSADC_TESTBIT_L  

Address: Operational Base + offset (0x0388)  

TSADC Test bit low register  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, b it 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:0  RW 0x0000  
tsadc_testbit_l  

Low 16bits of TSADC te st bit  

 

 

GRF_TSADC_TESTBIT_H  
Address: Operational Base + offset (0x038c)  

TSADC Test bit high register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16= 0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

softwar e;  

15:0  RW 0x0000  
tsadc_testbit_h  

High 16bits of TSADC test bit  

 

 

GRF_OS_REG0  

Address: Operational Base + offset (0x0390)  
OS register 0  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
os_reg0  

OS register 0  

 

 

GRF_OS_REG1  
Address: Operational Ba se + offset (0x0394)  

OS register 1  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
os_reg1  

OS register 1  

 

 

GRF_OS_REG2  
Address: Operational Base + offset (0x0398)  

OS register 2  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
os_reg2  

OS register 2  

 

 

GRF_OS_REG3  
Address: Operational Base + offset (0x039c)  

OS register 3  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
os_reg3  

OS register 3  

 

 
GRF_SOC_CON15  

Address: Operational Base + offset (0x03a4)  

SoC control register 15  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, b it 1 cannot be written by 

software;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15  RW 0x0  

grf_dclk1_lvds_inv_sel  

Invertion of VOP_LIT dclk for LVDS selection  

1'b1: invert  

1'b0: not inve rt  

14  RW 0x0  

grf_dclk1_lvds_div2_sel  

2 divide frequency of VOP_LIT dclk for LVDS 

selection  

1'b1: 2 divide frequency  

1'b0: no divide frequency  

13  RW 0x0  

grf_dclk0_lvds_inv_sel  

Invertion of VOP_BIG dclk for LVDS selection  

1'b1: invert  

1'b0: not invert  

12  RW 0x0  

grf_dclk0_lvds_div2_sel  

2 divide frequency of VOP_BIG dclk for LVDS 

selection  

1'b1: 2 divide frequency  

1'b0: no divide frequency  

11  RO 0x0  reserved  

10:8  RW 0x0  

dphy_tx0_turnrequest  

MIPI DPHY TX0 turn around request  

Every bit for one lane, bit2 is for lane3, bit2 is 

for lane2, bit0 is for lane1.  
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Bit  Attr  Reset Value  Description  

7:4  RW 0x0  

dphy_tx1rx1_turnrequest  

MIPI DPHY TX1RX1 turn around request  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

3:0  RW 0x0  

dphy_rx0_turnrequest  

MIPI DPHY RX0 turn around request  

Every bit for one lane, bit3 is for lane3, bit2 is 

for lane2, bit1 is for lane1, bit0 is for lane0.  

 

 

GRF_SOC_CON16  

Address: Operational Base + offset (0x03a8)  
SoC control register 16  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

write_enable  

bit0~15 write enable  

When bit 16=1, bit 0  can be written by 

software .  

When bit 16=0, bit 0  cannot be written by 

software;  

When bit 17=1, bit 1  can be written by 

software .  

When bit 17=0, bit 1 cannot be written by 

softwa re;  

......  

When bit 31=1, bit 15  can be written by 

software .  

When bit 31=0, bit 15  cannot be written by 

software;  

15:2  RO 0x0  reserved  

1 RW 0x0  
grf_con_dsi1_dpiupdatecfg  

DSI host1 dpiupdatecfg bit control  

0 RW 0x0  
grf_con_dsi0_dpiupdatecfg  

DSI host0  dpiupdatecfg bit control  
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Chapter 5  Core System  

5.1  Overview  

The Core system of the device is based on the symmetric multiprocessor (SMP) architecture, 

contain quad Cortex -A17.The Cortex -A17 implements 32KB L1 instruction cache, 32KB L1 data 

cache, 1MB L2 cache.It delivers higher performance and optimal power management, debug 

and emulation capabilities.  

The core system also contain a  bus interconnect, which connect the A1 7ôs peripheral port and 

the generic interrupt controller (GIC400).  

The core system co ntain the ARMôs coresight cell , which helps to do debug and trace . 

The interrupt controller is also included in this system, for detail description , please reference 

to chapter 12.  

The Core system supports following features:  

ARM Coretex -A17 based quad MPU subsystem with SMP architecture  

Cortex -A17 core revision r0p1  

Full implements the ARMv7 -A architecture profile that includes SIMDv2 and VFPv4 -D32 
extensions  

32KB L1 I -cache and 32KB L1 D -cache with 64 -byte line size and 4 -way set associative per 

CPU 
A 32 -entry,fully associative, instruction micro TLB.  

A 32 -entry,fully associative, data micro TLB.  

A 1024 -entry, 4 -way, unified main TLB with hit -under -miss capabilities.  
Memory management unit (MMU)  

Automatic cache coherency between L1 data caches within th e cluster.  

Interrupt controller with 128 hardware interrupt inputs.  

1MB L2 cache with 64 -byte line size, and 16 -way set associative.  
standard CoreSightÊ components to support SMP debug and emulation 

Program trace macrocell (PTM)  

Emulation logic (cross - trig gers)  
TPIU for trace.  

5.2  Block Diagram  

The Core system comprises with:  

 

Cortex-A17

coresight

m bist

buspvtm

GI C400 aximaxip

 
Fig. 5-1 Block Diagram 
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Chapter 6  Interconnect  

6.1  Overview  

The chip - level interconnect consists of main  interconnect and peri  interconnects. It enables 

communication among the modules and subsystems in the device.  

The main interconnect supports the following features:  

Cross -bar exchange network  
A special internal slave for accessing the configuration register  

Little -endian platf orm  

Embedded memory scheduler for ddr transaction generation  
QoS management for optimizing the transaction flow  

Transaction statistics for analyzing the transaction flow  

Security protection mechanism to compatible with the TrustZone technology  
The peri int erconnect belong to peripheral system which is responsible for peripheral 

devices control such as usb device, flash device, uart, spi etc.  

6.2  Block Diagram  

The interconnect  comprises with:  

main interconnect

cpu gpu video hevc vop0 iep vip vop1 isp rga

dmac_bus crypto ccs/ccp host bus_peri peri alive pmuddrctl0 ddrctl1

peri interconnectddr0 ddr1

 

 

Fig. 6-1 Block Diagram 

6.3  Function Description (main interconnect)  

6.3.1  Master & Slave  

The main interconnect is connected with all the related IPs of the system, the interface 
between the IP and the interconnect is called as NIU(native interface unit). All th e connected 

NIU are list as bellowing:  
Table 6-1 Master NIU 

Master NIU  Description  

cpu p Cortex -A17 AXI P port, access to any peripheral 

device  

cpum  Cortex -A17 AXI M port , access to main memory  

dbg  Jtag Debug master , access to any peripheral  

bus_dmac  DMAC in pd_bus power domain  

crypto  Crypto , used in trustzone technolgy  
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Table 6-2 slave NIU 

ccs CCS, used in trustzone technolgy  

ccp CCP, used in trustzone technolgy  

gpu  Mali -T760 of pd_gpu power domain  

hevc  HEVC of pd_hevc power domain  

video  Video codec of pd_video power domain  

vop_big  Lcdc full function of pd_vio power domain  

iep  IEP of pd_vio power domain  

vip  VIP of pd_vio power domain  

vop_lit  Lcdc lite of pd_vio power domain  

isp  ISP of pd_vio power domain  

rga  RGA of pd_vio power domain  

peri  Peri -bus  of pd_peri power domain  

Slave NIU  Description  

msch0  Memory scheduler channel -0 in pd_bus 

power domain  

msch1  Memory scheduler channel -1 in pd_bus 

pow er domain  

bus _ahb  Ahb slave in pd_bus power domain  

imem  I nternal memory in pd_bus power domain  

bus_apb  Apb slave in pd_bus power domain  

pmu_apb  Pmu apb slave in pd_pmu power domain  

alive_apb  Alive apb slave in pd_alive power domain  

vio_ahb  Vio ahb slave in pd_vio power domain  

gevc_ahb  Hevc ahb slave in pd_hevc power domain  

video_ahb  Video ahb slave in pd_video power domain  

gpu_axi  Gpu axi slave in pd_gpu power domain  

service_bus  Service module inside the interconnect in 
pd_bus power domain, use d as register 

configuration  

service_core  Service module in pd_core power domain  

service_dmac  Service module in pd_bus power domain  

service_gpu  Service module in pd_gpu power domain  

service_hevc  Service module in pd_hevc power domain  
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6.3.2  Clock & Power domain  

The interconnect is divided to several clock domain and power domain. Each domain contain 

dif ferent IPs.  
The clock/power domain and IP combination is list as bel lowing :  

Table 6-3 Clock and Power domain 

Clock domain  Clock  Power 
domain  

IP  

alive_clk_dm  alive_pclk  alive_pwr  CRU/PLL/GRF/GPIO/TIMER/WDT  

bus_clk_dm  bus_aclk  bus_pwr  IMEM 

bus_hclk  I2S/SPDIF/CRYPTO  

bus_pclk  TIMER/PWM/I2C/UART/DMAC/PCTL  

core_clk_dm  cpum_aclk/  

cpup_aclk  

core_pwr  Cortex -A17  

gpu_clk_dm  gpu_aclk  gpu_pwr  Mali -T760  

hevc_aclk_dm  hevc_aclk  hevc_pwr  HEVC 

hevc_hclk_dm  hevc_hclk  

msch0_clk_dm  msch0_clk  bus_pwr  
 

Memory scheduler 0  

msch1_clk_dm  msch1_clk  Memory scheduler 1  

peri_clk_dm  peri_aclk  peri_pwr  Peri -BUS 

pmu_clk_dm  pmu_pclk  pmu_pwr  PMU/PMU_IMEM/SGRF/GPIO  

video_aclk_dm  video_aclk  video_pwr  

 

VCODEC 

video_hclk_dm  video _hclk  

vio0_clk_dm  vio0_aclk  vio_pwr  
 

VOP_BIG/IEP/VIP  

vio01_clk_dm  vio1_aclk  ISP/VOP_LIT  

vio2_clk_dm  vio2_aclk  RGA 

vio_hclk_dm  vio_hclk   

 

6.3.3  QoS management  

The interconnect offers 4 modes of qos management:  
=None :   QoSGenerator is disabled, and prior ity information are stuck at 0.  

=Fixed :   QoSGenerator drives applies a fixed urgency to read transactions,   

and a (possibly different) urgency to write transactions.  
=Limiter :   QoSGenerator behaves as in fixed mode, but limits the traffic  

bandwidth coming  from that socket, possibly stalling requests if the initiator attempts to 

exceed its budget.  

service_peri  Servi ce module in pd_peri power domain  

service_vio  Service module in pd_vio power domain  

service_video  Service module in pd_video power domain  
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=Regulator :   QoSGenerator promotes are demotes hurry, depending the bandwidth 
obtained by the initiator is below or beyond a bandwidth budget. As transactions 

exceeding the bandwidth limit are sent (even though demoted), the regulator mode may 

be considered as a softer version of the limiter mode.   
 

Limiter Behavior  

 
When configured in bandwidth limiter, the unit uses a 23 bit counter to measure the average 

bandw idth.  This counter has a 1/256 byte resolution and works as follows:  

 
 Å Adds the number of byte rounded up to 16 (1 -> 16) and then multiplied by 256 to the 

current value, each time a request is sent.  

Å Subtracts the Bandwidth register value every cycle. If the Counter becomes negative, force 
it to 0.  

 Å If the Counter value is greater than the Saturation register value multiplied by 16*256, any 

incoming request is stalled until this condition disappears. Note that the Counter cannot 
wrap -around because t he maximum value it can reach is: SaturationMax*16*256 + 

BurstMax*256 = 1023*4K+4K*256 = 5116K or 223 = 8192K.  

 
The following example will show the Counter behavior: 32 byte bursts, F=400MHz, 

BW=200MB/s, T=0.32us. The Bandwidth register will be set to 256* 200/400 = 128, and the 

Saturation register to 128*0.32*400/4096 = 4 (which corresponds to 64 bytes).  

 
Regulator Behavior  

 

When configured in bandwidth regulator, the unit uses a 23 bit counter to measure the average 
bandwidth.  This counter has a 1/256 byt e resolution and works as follows:  

 

 Å Adds the number of byte rounded up to 16 and then multiplied by 256 to the current value, 
each time a response is received. If the result is greater than the Saturation register value 

multiplied by 16*256, saturation to this value is  applied.  

 Å Subtracts the Bandwidth register value every cycle. If the Counter becomes negative, force 
it to 0.  

 Å If the Counter value is less than or equal to the Saturation register value multiplied by 

16*256/2, the SocketMst Hurry sign al will be set to the HurryHigh register, and HurryLow 
otherwise. Note that Urgency and Press will be also set to the same value.  

 

The following example will show the Counter behavior: 1Kbyte bursts, F=500MHz, 
BW=2GB/s,T=2.048us. The Bandwidth register wil l be set to 256*2000/500 = 1024, and  the 

Saturation register to 1024*2.048*500/4096 = 256 (which corresponds to  4 Kbytes).  

 

QoS Generator Programming  
   

Bandwidth: This log2(socket.wData/8)+8 bits registerdefines the bandwidth in 1/256th byte 

per cycle uni t. Thisallows a 2 MByte/s resolution at 500MHz. When thebandwidth is given in 
MByte/s, the value of this register will  

be equal to 256*BWMB/s / FMHz.  

   
Saturation: This 10 bits register defines the number of byteused for bandwidth measurement. 

It is expre ssed in 16bytes unit (up to 16 Kbyte). Usually the integration windowis given in us or 

in cycle: the value of this register will beequal to Bandwidh*Tus*FMHz/(256*16)or  
Bandwidh*Ncycle/(256*16).  

 

6.3.4  Memory Scheduler  

Memory scheduler is a special NIU of the in terconnect, it mainly deal with the transaction inside 

the interconnect and convert it to the transaction which the ddr protocol controller can 
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recognize.  
There are two memory schedulers in the interconnect, each is in different clock domain. These 

two mem ory schedulers are totally equal in function .  

Following table shows the software configurable setting for the memory scheduler when the 
system connected  to different size of ddr device.  

The DDRCONF[3:0] is a configurable register inside the interconnect.  

R: indicates Row bits  
B: indicates Bank bits  

C: indicates Column bits  

D: indicates Chip selects bits  
Table 6-4 DDR configuration 

DDR  
CONF[3:0]  

 

0 R DBBB RRRR RRRR RRRR RRRC CCCC CCCC C---  

1 C RRRD RRRR RRRR RRRR RBBB CCCC CCCC C---  

2 C RRDR RRRR RRRR RRRR RBBB CCCC CCCC C---  

3 C RDRR RRRR RRRR RRRR RBBB CCCC CCCC C---  

4 C DRRR RRRR RRRR RRRR RBBB CCCC CCCC C---  

5 R RRDR RRRR RRRR RRRR BBBC CCCC CCCC C---  

6 R RDRR RRRR RRRR RRRR BBBC CCCC CCCC C---  

7 R DRRR RRRR RRRR RRRR BBBC CCCC CCCC C---  

8 C CRRR DRRR RRRR RRRR RRBB BCCC CCCC C---  

9 C CRRD RRRR RRRR RRRR RRBB BCCC CCCC C---  

10  C CRDR RRRR RRRR RRRR RRBB BCCC CCCC C---  

11  C CBRR DRRR RRRR RRRR RRRB BCCC CCCC C---  

12  C RBRR DRRR RRRR RRRR RRBB CCCC CCCC C---  

13  B RRRR DRRR RRRR RRRR RBBC CCCC CCCC C---  

14  C DRBB BRRR RRRR RRRR RRRR CCCC CCCC C---  

15  D RRRR RRRR RRRR RRRR BBBC CCCC CCCC C---  

When access to the two memory schedulers, the interconnect supports different stride 

between the two memo ry schedulers. Because of this function, the transaction can be 

interleaved send to the two channel  ddr devices.  
The stride can be 0Bytes,128Bytes,256Bytes,512Bytes,4kBytes.  

It support the following configuration:  
Table 6-5 DDR Stride 

DDR  

STRIDE[4:0]  

Channel 0  

Address range  

Channel 1  

Address range  

Stride size  Total size  

5ôb0_0000 0x0 -- 0x0fff_ffff  0x1000_0000 -- 0x1fff_ffff  256MB  512MB  

5ôb0_0001 0x0 -- 0x1ffff_ffff  0x2000_0000 -- 0x3fff_ffff  512MB  1GB 

5ôb0_0010 0x 0-- 0x3fff_ffff  0x4000_0000 -- 0x7fff_ffff  1GB 2GB 

5ôb0_0011 0x0 -- 0x7fff_ffff  0x8000_0000 -- 0xffff_ffff  2GB 4GB 

5ôb0_0100 0x0 -- 0x3fff_ffff  0x0 -- 0x3fff_ffff  128B  1GB 

5ôb0_0101 0x0 -- 0x3fff_ffff  0x0 -- 0x3fff_ffff  256B  1GB 

5ôb0_0110 0x0 -- 0x3fff_ffff  0x0 -- 0x3fff _ffff  512B  1GB 

5ôb0_0111 0x0 -- 0x3fff_ffff  0x0 -- 0x3fff_ffff  4KB 1GB 
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DDR  

STRIDE[4:0]  

Channel 0  

Address range  

Channel 1  

Address range  

Stride size  Total size  

5ôb0_1000 0x0 -- 0x7fff_ffff  0x0 -- 0x7fff_ffff  128B  2GB 

5ôb0_1001 0x0 -- 0x7fff_ffff  0x0 -- 0x7fff_ffff  256B  2GB 

5ôb0_1010 0x0 -- 0x7fff_ffff  0x0 -- 0x7fff_ffff  512B  2GB 

5ôb0_1011 0x0 -- 0x7fff_fff f 0x0 -- 0x7fff_ffff  4KB 2GB 

5ôb0_1100 0x0 -- 0xffff_ffff  0x0 -- 0xffff_ffff  128B  4GB 

5ôb0_1101 0x0 -- 0xffff_ffff  0x0 -- 0xffff_ffff  256B  4GB 

5ôb0_1110 0x0 -- 0xffff_ffff  0x0 -- 0xffff_ffff  512B  4GB 

5ôb0_1111 0x0 -- 0xffff_ffff  0x0 -- 0xffff_ffff  4KB 4GB 

5ôb1_0000 0x0 --  

0x7fff_ffff  

0x0 --  

0x7fff_ffff  

128B  3GB 

 

0x8000_0000 --  
0xbfff_ffff  

0x8000_0000 --  
0xbfff_ffff    

128B  

5ôb1_0001 0x0 --  

0x7fff_ffff  

0x0 --  

0x7fff_ffff  

256B  3GB 

 

0x8000_0000 --  

0xbfff_ffff  

0x8000_0000 --  

0xbfff_ffff    

256B  

5ôb1_0010 0x0 --  
0x7fff_ffff  

0x0 --  
0x7fff_ffff  

512B  3GB 
 

0x8000_0000 --  

0xbfff_ffff  

0x8000_0000 --  

0xbfff_ffff    

512B  

5ôb1_0011 0x0 --  

0x7fff_ffff  

0x0 --  

0x7fff_ffff  

4KB 3GB 

 

0x8000_0000 --  
0xbfff_ffff  

0x8000_0000 --  
0xbfff_ffff    

4KB 

5ôb1_0100 

 

0x0 --  

0x0fff_ffff  

0x1000_0000 --  

0x1fff_f fff  

256MB  1GB 

0x2000_0000 --  

0x3fff_ffff  

0x2000_0000 --  

0x3fff_ffff  

128B  

5ôb1_0101 0x0 --  

0x1fff_ffff  

0x2000_0000 --  

0x3fff_ffff  

512MB  2GB 

0x4000_0000 --  
0x7fff_ffff  

0x4000_0000 --  
0x7fff_ffff  

128B  

5ôb1_0110 0x0 -- 0xffff_ffff   4GB 4GB 

5ôb1_0111  0x0000_0 000 -- 0xffff_ffff  4GB 4GB 

5ôb1_1010 0x0 -0xffff_ffff  0x1_0000_0000 ð0x1_ffff_ffff  4GB 8GB 

5ôb1_1011 0x0 -0x1_ffff_ffff  0x0 -0x1_ffff_ffff  128B  8GB 

The following picture shows the address mapping from soc system to ddr device space, when 

configure the ddrstri de=5 ôb01000 ,interleaved size as 128Bytes.
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Fig. 6-2 DDR interleaved example 

6.4  Register Description (main interconnect)  

6.4.1  Internal Address Mapping  

Table 6-6 Service module 

Service Module  Base address  

service_bus  0xffac_0000  

service_core  0xffa8_0000  

service_ dmac  0xffa9_0000  

service_gpu  0xffaa_0000  

service_hevc  0xffaf_0000  

service_peri  0xffab_0000  

service_vio  0xffad_0000  

service_video  0xf fae_0000  
 

Table 6-7 Service_bus block 

Register block inside service_bus  Internal offset  

msch0  0x0  

msch0_cpum_probe  0x400  

msch0_gpu_probe  0x800  

msch0_obsrv  0x180  

msch0_peri_probe  0xc00  

msch0_video_probe  0x1000  

msch0_vio0_probe  0x1400  

msch0_vio1_probe  0x1800  

msch0_vio2_probe  0x1c00  

msch1  0x80  

msch1_cpum_probe  0x2000  

msch1_gpu_probe  0x2400  

msch1_obsrv  0x200  

msch1_peri_probe  0x2800  

msch1_video_probe  0x2c00  
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Register block inside service_bus  Internal offset  

msch1_vio0_probe  0x3000  

msch1_vio1_probe  0x3400  

msch1_vio2_probe  0x3800  

 
Table 6-8 Service_core block 

Register block inside service_ core  Internal offset  

cpum_r _qos  0x80  

cpum_w _qos  0x100  

cpup _qos  0x0  
 

Table 6-9 Service_dmac block 

Register block inside 
service_ dmac  

Internal offset  

bus_dmac _qos  0x0  

ccp_qos  0x180  

crypto _qos  0x100  

ccs_qos  0x200  

host _qos  0x80  

 
Table 6-10 Service_gpu block 

Register block  inside service_ gpu  Internal offset  

gpu_r _qos  0x0  

gpu_w _qos  0x80  

 
Table 6-11 Service_hevc block 

Register block inside service_ hevc  Internal offset  

hevc_r_qos  0x0  

hevc_w_qos  0x100  
Table 6-12 Service_peri block 

Register block inside service_ peri  Internal offset  

peri _qos  0x0  

 
Table 6-13 Service_vio block 

Register block inside service_ vio  Internal offset  

vio0_iep _qos  0x500  

vio0_vip _qos  0x480  

vio0_vop _qos  0x400  

vio1_isp_r _qos  0x900  

vio1_isp_w0 _qos  0x100  

vio1_isp_w1 _qos  0x180  

vio1_vop _qos  0x0  

vio2_rga_r _qos  0x800  

vio2_rga_w _qos  0x880  

 

6.4.2  Registers Summary  

service_bus: memory scheduler channel - 0 register summary  

Name  Offset  Size  Reset Value  Description  

coreid  0x0000  W  0x21501602  core id of memory scheduler 0  

revisionid  0x0004  W  0x0126f200  revisionid  

ddrconf  0x0008  W  0x00 000000  ddr configuration register  

ddrtiming  0x000c  W  0x 2475931c   ddr timing  register  

ddrmode  0x0010  W  0x00000 00 0  ddr mode register  
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Name  Offset  Size  Reset Value  Description  

readlatency  0x0014  W  0x000000 32   read latency register  

activate  0x00 38  W  0x00000 400  activate register  

devtodev  0x00 3c  W  0x00000000  devtodev register  

 

service_core: cpup_qos register su mmary  

Name  Offset  Size  Reset Value  Description  

priority  0x000 8  W  0x00000101  priority register  

mode  0x000 c  W  0x00000003  qos mode register  

bandwidth  0x00 10   W  0x00 00000 5  qos bandwidth register  

saturation  0x00 14  W 0x00 0000 40  qos saturation regi ster  

extcontrol  0x00 18  W 0x00 00000 0 qos extcontrol register  

Notes: Size : B-  Byte (8 bits) access, HW -  Half WORD (16 bits) access, W -WORD (32 bits) access  

service_bus:msch1 ôs register is same with msch0  

other master ôs qos register is same with service_core: cpup_qos  

 

6.4.3  Detail Register Description  

service_bus: memory scheduler channel - 0 coreid   

Address: Operational Base + offset (0x0000)  

Bit  Attr  Reset Value  Description  

31: 0   RO   0x21501602  msch0ô core id  

 

service_bus: memory scheduler channel - 0 revisio nid  

Address: Operational Base + offset (0x000 4)  

Bit  Attr  Reset Value  Description  

31: 0   RO   0x0126f200    msch0ô revision id  

 
service_bus: memory scheduler channel - 0 ddrconf  

Address: Operational Base + offset (0x0008)  

Memory scheduler configuratio n register  

Bit  Attr  Reset Value  Description  

31:4   RO   0x0   reserved   

3:0   RW   0x0   
DdrConf  

select the ddr rank,row,bank,col sequence  

 

service_bus: memory scheduler channel - 0 ddrtiming  

Address: Operational Base + offset (0x000c)  
Memory sc heduler timing register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31   RW   0x0   

BwRatio  

Bandwidth determines , in conjunction with field 

BwRatioExtended of register ddrmode, the number 

of DRAM data bus cycles required to process a 

acheduler data bus word.  

When BwRatio and BwRatioExtended are set to 0, 

the bandwidth ratio is 1:1, that is one DRAM cycles 

per scheduler word.  

When BwRatio is set to 1, and BwRatioExtended is 

set to 0, the bandwidth ratio is 2:1, that is ,two 

DRAM cycles per scheduler word.  

30:2 6   RW   0x00   

WrToRd  

Minimum time between the last DRAM Write 

command and a Read command.    

25:21   RW   0x00   

RdToWr  

Minimum time between the last DRAM Read 

command and a Write command.    

20:18   RW   0x0   

BurstLen  

DRAM burst duration on the DR AM data bus. Also 

equal to minimum time between two DRAM 

commands.   

17:12   RW   0x00   

WrToMiss  

Minimum time between the last DRAM Write 

command and a new Read or Write command in 

another page of the same bank.   

11:6   RW   0x00   

RdToMiss  

Minimum t ime between the last DRAM Read 

command and a new Read or Write command in 

another page of the same bank.   

5:0   RW   0x00   

ActToAct  

Minimum time between two consecutive DRAM 

Activate commands on the same bank.   

 

service_bus: memory scheduler channel - 0 ddrmode  
Address: Operational Base + offset (0x0010)  

Memory scheduler mode register  

Bit  Attr  Reset Value  Description  

31: 2   RO   0x0   reserved   

1   RW   0x0   

BwRatioExtended  

When 0, bandwidth ratio is determined by 

BwRatio.  

When 1, the bandwid th ratio is 4:1, that is four 

DRAM cycles per scheduler word, and BwRatio 

must be set to 0.  
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Bit  Attr  Reset Value  Description  

0   RW   0x0   

AutoPrecharge  

When set to 1, pages are automatically closed 

after each access(no page hit).  

When set to 0, pages are left open until an 

access in a  different page occurs.  

 

service_bus: memory scheduler channel - 0 readlatency  
Address: Operational Base + offset (0x0014)  

Memory scheduler read latency register  

Bit  Attr  Reset Value  Description  

31:6   RO   0x0   reserved   

7:0   RW   0x 32   

ReadLat ency  

Stores a user -defined read response latency ceiling, 

expressed in scheduler clock cycles.  

When the scheduler determines that the latency of a 

read transaction to the controller exceeded this 

value, the scheduler stalls further transactions to 

reduce the number of commands in the memory 

controller queue.  

 
service_bus: memory scheduler channel - 0 activate  

Address: Operational Base + offset (0x00 38 )  

Memory scheduler activate  register  

Bit  Attr  Reset Value  Description  

31: 11    RO   0x0   reserved   

10    RW   0x 01   

Fawbank   

Indicates the number of banks of a given 

device involved in the FAW period during 

which four banks can be activate.  

9: 4   RW   0x 00   
Faw 

The length of the FAW period, in cycles.  

3:0   RW   0x 00   

Rrd   

The minimum number of schedul er clock 

cycles between two consecutive DRAM 

activate commands on different banks on the 

same device.  

 

service_bus: memory scheduler channel - 0 devtodev  

Address: Operational Base + offset (0x00 3c)  
Memory scheduler devtodev  register  

Bit  Attr  Reset Value   Description  

31: 6   RO   0x0   reserved   

5:4   RW   0x 00   

Buswrtord   

The time delay, expressed in cycles, between 

a write and a read operation on different 

devices.  
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Bit  Attr  Reset Value   Description  

3: 2   RW   0x 00   

Busrdtowr  

The time delay, expressed in cycles, between 

a read and a w rite operation on different 

devices.  

1:0   RW   0x 00   

Busrdtord   

The time delay, expressed in cycles, between 

a read and a read operation on different 

devices.  

Following  is cpup port ôs QoS register detail description. Other port s have the same register.  The 

only different is the base address ôs offset. The offset information is descripted in Table1 -6 ~~ 

Table1 -13.  

service_core: cpup_qos Priority  
Address: Operational Base + offset (0x00 08)  

CPU master0 priority register  

Bit  Attr  Reset Value  Description   

31:4   RO   0x0   reserved   

3:2   RW   0x2   

P1  

sets the high hurry level (i.e. when the measured 

bandwidth does not exceed the setting) when in 

Regulator mode, or read urgency level when in fixed 

or limiter mode.    

1:0   RW   0x0   

P0  

sets the lo w hurry level, that is, when the measured 

bandwidth exceeds the setting, when in regulator 

mode, or write urgency level   

when in fixed or limiter mode.   

service_core: cpup_qos Mode  

Address: Operational Base + offset (0x00 0c)  
CPU master0 QoS mode regis ter  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0   reserved   

1:0   RW   0x3   

Mode  

determines which of the following modes the 

QoSGenerator will adopt at reset:   

0 : None  

1 :  Fixed  

2 :  Limiter  

3 :  Regulator  

 

service_core: cpup_qos Bandwi dth  
Address: Operational Base + offset (0x00 10)  

CPU master0 QoS bandwidth register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

10:0   RW   0x007   

Bandwidth  

Parameter bandwidth determines the bandwidth 

triggering of the limiter  or the   

regulator. It is expressed in bytes per second. This 

parameter becomes available when limiter or 

regulator hardware is implemented.  

 

service_core: cpup_qos Saturation  
Address: Operational Base + offset (0x00 14)  

CPU master0 QoS saturation regi ster  

Bit  Attr  Reset Value  Description  

31:10   RO   0x0   reserved   

9:0   RW   0x3ff   

Saturation  

Parameter saturation determines the excursion of 

the payload counter, used to   

estimate the bandwidth, expressed in bytes. This 

parameter becomes ava ilable when limiter or 

regulator hardware is implemented.      

 

service_core: cpup_qos ExtControl   

Address: Operational Base + offset (0x00 14)  
CPU master0 QoS saturation register  

Bit  Attr  Reset Value  Description  

31: 2   RO   0x0   reserved   

2 RW   0x 0   Replace the External reference by the local clock.      

1 RW 0x 0 
ExtThr input controls Low/High priority instead of 

bandwidth threshold.   

0 W 0x 0 Combines the Socket QoS with Regulator QoS  

6.5  Function Description (peri interconnect)  

The peri intercon nect contain the following master:  

peri,gps,dmac,usb,nandc,mac,tsp,sdmmc.  
A Global Programmers View  (GPV) module exists to configure some properties of the 

interconnect.  The arbitration scheme of this interconnect is configurable through GPV.  

The priority from high to low is as follow:  
peri/gps  

dmac  

usb  

nandc/mac  
Customers can configure the Qos value through the GPV to change this priority. If you config 

them to same priority,  then the interconnect uses a Least Recently Used (LRU) algorithm  

6.6  Register Descr iption (peri interconnect)  

6.6.1  Registers Summary  

Name  Offset  Size  
Reset  
Value  

Description  

PERI_RQos_M0  0x42100  4bits  0x0003  
peri AXI Port Read channel 

QoS value.  
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Name  Offset  Size  
Reset  

Value  
Description  

PERI_WQos_M0  0x42104  4bits  0x0003  
peri AXI Port Write channel 
quality value.  

PERI_RQos_M1  0x4310 0 4bits  0x0002  
dmac Port Read channel QoS 

value.  

PERI_WQos_M1  0x43104  4bits  0x0002  
dmac Port Write channel 

quality value.  

PERI_RQos_M2  0x44100  4bits  0x0001  
nandc  Port Read channel QoS 
value.  

PERI_WQos_M2  0x44104  4bits  0x0001  
nandc Port Write channel 

qua lity value.  

PERI_RQos_M3  0x45100  4bits  0x0000  
usb  Port Read channel QoS 

value.  

PERI_WQos_M3  0x45104  4bits  0x0000  
usb  Port Write channel quality 
value.  

PERI_RQos_M 4 0x4 6100  4bits  0x0000  
gps  Port Read channel QoS 

value.  

PERI_WQos_M 4 0x4 6104  4bits  0x0000  
gps  Port Write channel quality 

value.  
Notes: Size : B  ï Byte (8 bits) access, HW  ï Half WORD (16 bits) access, W  ïWORD (32 bits) access  
 

6.6.2  Detail Register Description  

PERI_RQos_M0  

Address:Operational Base+0x42100  
PERI_AXI Port Read Qos register  

Bit  Attr  Rese t Value  Description  

3:0  RW 0x1  
Read channel QoS value.Higher value indicates 

higher priority.  

 

PERI_WQos_M0  
Address:Operational Base+0x42104  

PERI_AXI Port Write Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x1  
Write channel QoS value.Higher valu e indicates 

higher priority.  

 

PERI_RQos_M1  
Address:Operational Base+0x43100  

DMAC Port Read Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Read channel QoS value.Higher value indicates 

higher priority.  

 
PERI_WQos_M1  

Address:Operational Base+0x4 3104  

DMAC Port Write Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Write channel QoS value.Higher value indicates 
higher priority.  

 

PERI_RQos_M2  

Address:Operational Base+0x44100  

NANDC Port Read Qos register  

Bit  Attr  Reset Value  Description  

3: 0 RW 0x0  Read channel QoS value.Higher value indicates 
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higher priority.  

 

PERI_WQos_M2  
Address:Operational Base+0x44104  

NANDC Port Write Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Write channel QoS value.Higher value indicates 

higher priorit y.  

 
PERI_RQos_M3  

Address: Operational Base+0x45100  

USB Port Read Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Read channel QoS value.Higher value indicates 
higher priority.  

 

PERI_WQos_M3  

Address: Operational Base+0x45104  
USB Port Write Qos r egister  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Write channel QoS value.Higher value indicates 

higher priority.  

 

PERI_RQos_M 4  

Address: Operational Base+0x4 6100  
GPS Port Read Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Read channel QoS v alue.Higher value indicates 

higher priority.  

 

PERI_WQos_M 4  
Address: Operational Base+0x4 6104  

GPS Port Write Qos register  

Bit  Attr  Reset Value  Description  

3:0  RW 0x0  
Write channel QoS value.Higher value indicates 

higher priority.  

 

6.7  Application Notes  

6.7.1  QoS s etting   

The cpum read channel, vop read channel , gpu write channel have the external QoS control.  

After reset each master port both have priority setting as 1. It ôs recommended that field 0 of 
qos.ExtControl set to 1 to enable the external qos control. A nd prioirty setting of each master 

kept at 1.  

6.7.2  Idle request  

The main interconnect supports flushing the ongoing transaction when the software needed to 

do so.  

If the GPU power domain need to disconnect from the main interconnect, Idle request has to be 
sent to GPU NIU, the NIU will respond a ack, and when it ôs ready to be disconnect, one Idle 

signal will be send out . Then, if GPU still have transaction to be sent to the memory scheduler, 

it will be stalled by the NIU.  
If the GPU system power domain is dis connected as the above flow, then CPU want to access 

to the GPU system, it will response error to CPU.  

The sequence is like following figure shows:  
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Fig. 6-3 Idle request 

The idle request is set by PMU registe r.  

6.7.3  DDR timing examples   

The following picture provides examples of DDR timing values, in clock cycles for register 

values, and nanoseconds for parameter values.  

 

Fig. 6-4 DDR timing example 
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Chapter 7  Dynamic Memory Int erface ( DMC )  

7.1  Overview  

The DMC includes two section: dynamic ram protocol controller(PCTL) and phy controller 

(PHYCTL).  

The PCTL SoC application bus interface supports a lowest - latency native application interface 

(NIF). To maximize data transfer efficien cy, NIF commands transfer data without flow control. 
To simplify command processing, the NIF accepts addresses in rank, bank, row, column format.  

The PHYCTL provides control features to ease the customer implementation of digitally 

controlled features of the PHY such as initialization, DQS gate training, and programmable 
configuration controls. The PHYCTL has built - in self test features to provide support for 

production testing of the compatible PHY. It also provides a DFI 2.1 interface to the PHY.  

The DM C supports the following features:  

Complete, integrated, single -vendor DDR3, DDR3L, LPDDR2, LPDDR3 solution  

DFI 2.1 interface compatibility  

Up to 1066 Mbps in 1:1 frequency ratio, using a 533MHz controller clock and 533MHz 
memory clock  

Dual channel, each c hannel up to 32 bits, totally support 64 bits data width  

Support for x8, x16, and x32 memories  
Each channel has separately controller and PHY  

Up to 2 memory ranks for each channel; devices within a rank tie to a common chip select  

Up to 8 open memory banks , maximum of eight per rank  
Per-NIF transaction controllable bank management policies: open -page, close -page  

Low area, low power architecture with minimal buffering on the data, avoiding duplication 

of storage resources within the system  

PCTL NIF slave int erface facilitates easy integration with an external scheduler or standard 
on -chip buses  

Efficient DDR protocol implementation with in -order column (Read and Write) commands 

and out -  of -order Activate and Precharge commands  
Three clock cycles best case c ommand latency (best case is when a command is to an open 

page and the shift array in the PCTL is empty).  

1T or 2T memory command timing  
Automatic clock stop, power -down and self - refresh entry and exit.  

Clock stop is LPDDR2/LPDDR3 only  

Software and hardwar e driven self - refresh entry and exit  
Programmable memory initialization  

Partial population of memories, where not all DDR byte lanes are populated with memory 

chips  
Programmable per rank memory ODT(On -Die Termination) support for reads and writes  

APB inter face for controller software -accessible registers  

Programmable data training interface  
Assists in training of the data eye of the memory channel  

Provides a method for testing large sections of memory  

Support for industry standard UDIMMs (Unbuffered DIMMs) and RDIMMs (Registered 

DIMMs)  
Automatic DQS gate training and drift compensation  

At -speed built - in -self - test(BIST) loopback testing on both the address and data channels 

for DDR PHYs  
PHY control and configuration registers  

Support 2G memory wrap function  
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7.2  Block Diagram  

 
Fig. 7-1 Protocol controller architecture 

 

 
 

Fig. 7-2 PHY controller architecture 
 

7.3  Function description  

PCTL operations are defined in terms of the  current state of the Operational State Machine. 

Software can move PCTL in any of the operational states by issuing commands via the SCTL 

register. Transitions from one operational state to the other occur pass through a ñtransitionalò 
state. Transitional states are exited automatically by the PCTL after all the necessary actions 

required to change operational state have been completed. The current operational state of 

PCTL is reported by the STAT register and is also available from the p_ctl_stat output.  
PCTL supports the following operational states:  

Init_mem -  This state is the default state entered after reset. All writable registers can be 

programmed. While in this state software can program PCTL and initialize the PHY and the 
memories. The memories ar e not refreshed and data that has previously been written to 

the memories may be lost as a result. The Init_mem state is also used when it is desirable 

to stop any automatic PCTL function that directly affects the memories, like Power Down 

and Refresh, or when software reset of the memory subsystem has to be executed.  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                281  

Config -  This state is used to suspend temporarily the normal NIF traffic and allow software 
to reprogram PCTL and memories if necessary, while still keeping active the periodic 

generation of Refresh cycles to the memories. Power Down entry and exit sequences are 

possible while in Config state.  
Access -  This is the operational state where NIF transactions are accepted by the PCTL and 

converted into memory read and writes. None of the registers can be programmed except 

SCFG, SCTL, ECCCLR and DTU* registers.  
Low_power -  Memories are in self refresh mode. The PCTL does not generate refresh cycles 

while in this state.  

Access and Low_power states can also be entered and exited by the hardware low pow er 
signals (c_*). In case of conflicting software and hardware low -power commands, the resulting 

operational state taken by the controller can be either one of the two conflicting requests.  

Figure 13 -3 illustrates the operational and transitional states.  

 

 
Fig. 7-3 Protocol controller architecture 

The PHYCTL provides control features to ease the customer implementation of digitally 
controlled PHY features such as read DQS training, data eye training, output im pedance 

calibration, and so on. The PHTCTL has built - in self test features to provide support for 

production testing of PHY. It also provides a DFI 2.1 interface to the PHY. The PHYCTL performs, 
in sequence, various tasks required by the PHY before it can commence normal DDR operations. 

SDRAM memory read/write access through the DDR PHY is primarily through a DFI 2.1 

interface on the PHYCTL. Therefore, the memory controller used with the PHY must be DFI 2.1 
compatible.  

Access to the PHYCTL internal control features and registers is through a dedicated 

configuration port, which can be either APB or CFG (generic configuration interface). An 

optional JTAG interface can also be compiled in as an additional second configuration port to 
co-exist with either the AP B or CFG main configuration ports. The PHYCTL is driven off two 

clocks, the controller clock (ctl_clk) and the configuration clock pclk for an APB interface.  

The controller clock is the same clock driving the memory controller and will be the same 
frequen cy as the SDRAM clock (ck). The configuration clock can run at a frequency equal to or 

less than the controller clock. The configuration clock drives all non -DDR timing logic, such as 

configuration registers, PHY  initialization, output impedance, and so on . 
 

7.4  DDR PHY  

7.4.1  DDR PHY Overview  

In order to facilitate robust system timing and ease of use, DMC interface and control 
architecture utilizes a mixture of soft - IP and hard -IP design elements. The main control logic 

(Memory Controller) is supplied as soft - IP. Th e PHY is comprised of hard -IP components that 

include double -data rate Interface  Timing Modules(ITM), input and output path DLLs, and 
application -specific SSTL I/Os.  
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Fig. 7-4 DDR PHY architecture 

In order to maximize system timing margins on the command/write path, inputs to the SDRAM 

are provided with the clock or data strobe centered in the associated data eye. The ITM 
components perform timing translation for the various signal groups of the interface. The 

hardened ITM approach ensures minimal pin to pin skew while allowing optimal circuit design 

for drive and capture circuitry. A DLL is utilized to facilitate the clock centering. In the 
Command Lane, a master DLL (MDLL) is utilized. In the Byte Lane, the ma ster portion of a 

master/slave DLL macrocell (MSDLL) is utilized.  

On the read path, read data from the SDRAM is arriving from the SDRAM edge aligned with the 
data strobes. In order to maintain maximum system timing margins on the input path, the data 

stro bes are translated to the center of the data eye. The MSDLL macrocell associated with each 

Byte Lane contains a master DLL and 2 slave DLLs (mirror delay lines). The slave DLL portion 

of the MSDLL is utilized to facilitate the clock centering. DQS and DQS_ b strobe inputs each 
utilize one of these slave DLL functions. The captured double data rate inputs are then 

converted to single data rate and passed onto the DDR Controller RTL logic. The ITM facilitates 

both data capture and DDR to SDR conversion.  
The p hysical interface between the DDR controller and DDR SDRAMs uses DDR -specific SSTL 

I/O buffers with programmable on -die termination (ODT). These I/Os operate at either 1.8V for 

LPDDR/DDR2 interfacing (SSTL_18).  
DMC interface and control architecture follow s a common signal grouping philosophy. A Byte 

Lane is a complete eight -bit data unit consisting of the associated DQ, DM, and DQS/DQS_b 

signals. A 32 -bit system would consist of four Byte Lanes. A Command Lane is a complete 
command and address unit includi ng also clock signals. There would normally be only one 

Command Lane in a particular DDR SDRAM interface. All clock and data signals relative to a 

Lane, either Byte or Command, are isolated to within that Lane only. Timing critical clock and 
data signals d o not traverse between Lanes. Implementation of a memory interface involves 

placing the Command Lane components, placing the Byte Lane components, and standard 

synthesis/place and route to complete the design.  
Each SSTL cell communicating with the SDRAM h as an associated ITM component. The ITM 

library consists of individual components designed specifically for signal groups of address and 

command, data & data mask, and data strobes. In order to ensure low pin to pin skews and 
facilitate ease of implementat ion, the ITM components are tileable. DLL output clock 

distribution is embedded within the ITM components.  

7.4.2  Lane - Based Architecture  

Byte Lane PHY  

The data bus interface to the external memory is organized into self -contained units referred to 

herein as Byt e Lanes. The external memory components are designed to support Byte Lanes 

for optimal system timing. The partitioning of the data word into discrete Byte Lanes allows pin 
to pin skew to be managed across a much smaller group of signals than would typicall y be 

required.  

All components of the Byte Lane PHY are designed to permit connectivity by abutment. The ITM 
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connects by abutment to the SSTL I/O, and the DLL connects by abutment to the ITM.  
The SDRAM contains data strobes associated with each 8 bits of data and there is a timing skew 

allowance between the main clock signal to the SDRAM and its data strobe inputs during a 

Write command (tDQSS). 8bit memory components provide a single DQS.  
A Byte Lane consists of the following I/O slots:  

8 data bits (DQ)  

data strobe bits (DQS / DQS_b)  
1 data mask bit (DM)  

I/O power and ground cells  

Core power and ground cells  
Each functional I/O slot has an associated ITM module, including DQ, DM, and DQS/DQS_b. 

The ITMs provide a mechanism for monitoring read timing drift , which can be used to adjust 

timing to maintain optimum system margins. Drift analysis and compensation is performed by 
the controller on a per Byte Lane basis. The ITM components contain the functions to monitor 

DQS drift and permit timing adjustment, th e controller provides the analysis and control for 

these functions. These functions operate dynamically for each data bit of every user - issued 
Read command. There are no overhead penalties in channel bandwidth or utilization incurred 

by the use of these fu nctions.  

The memory interface (PHY) architecture is based on the concept of independent, but related, 
signal groups to provide the highest level of system timing performance. In order to maintain 

robust system timing, all clock and data signals relevant to  a Byte Lane remain within that Byte 

Lane. These signals are not shared between other Byte Lanes or between a Byte Lane and a 

Command Lane. Alternate approaches require clock distribution networks that span the full 
length of the interface including all ad dress, command, and data signals. These large clock 

distribution networks are difficult for the user to design and implement, and add an additional 

component of pin to pin skew to the critical timing budget.  
A DLL macrocell (MSDLL) consisting of a master D LL and 2 slave DLLs (mirror delay lines) is 

utilized at each Byte Lane to facilitate optimal PHY timing for drive and capture of DDR data 

streams, and allows the Lanes to be independent. The master DLL section provides outputs for 
DDR data stream creation to the SDRAMs and acts as a reference for the slave delay line 

sections. The slave delay line sections translate the incoming DQS/DQS_b into the center of the 

read data eye to maximize read system timing margins.  
The user is permitted to fine tune the rel ationship of the DQS and DQ signals to maximize read 

system timing margin. The DLL includes adjustability of the slave delay lines for the DQS and 

DQS_b signals, which provide byte -wide timing adjustments. The ITMs include adjustability of 
the read DQS/DQS _b strobe timing, which provides byte -wide timing adjustments. The ITMs 

include adjustability of the read DQ signal timing, which provides per -bit timing adjustability. 

To permit Lane - independent timing adjustments, DLL adjustment bits are provided by the 
controller per Byte Lane and ITM adjustment bits are provided per bit.  

DMC interface and control solution allows memory systems with a word width narrower than 

the design. Our system is designed with a 32 bit data width and it can then be utilized with 

eit her 16 bit or 32 bit memory systems. The controller contains register settings to allow the 
desired operational mode to be set in the final device.  

The DDR -specific SSTL I/Os include programmable ODT and output impendence selection. The 

ODT and output impe dances can be be dynamically calibrated to compensate for variations in 
voltage and temperature. The ODT feature can be disabled by the controller. When ODT is 

enabled by the controller, the SSTL I/O automatically enables its internal ODT circuitry when in  

input mode and disable this circuitry when in output mode, as determined by the output enable 
signal. The initial programming and subsequent calibration of the of the ODT and output 

impedance is achieved through the use of an impedance control loop that c an be triggered to 

calibrate the ODT and output impedance values at the I/Os based on the desired impedance 
value when compared to an precision external resistor.  All the necessary pieces of the 

impedance control loop are included in the SSTL I/O library.  

There are four Byte Lanes in our chip of 32 bit memory system.  
Command Lane PHY  

The control and address interface to the external memory is organized into a self -contained 

unit referred to herein as a Command Lane. DMC interface contains a single Command Lane 
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and four Byte Lanes.  
All components of the Command Lane PHY are designed to permit connectivity by abutment. 

The ITM connects by abutment to the SSTL I/O, and the DLL connects by abutment to the ITM.  

A typical Command Lane consists of the following I /O slots:  
Memory clocks (CK/CK_b)  

Command signals (RAS_b, CAS_b, WE_b)  

1 or more clock enable (CKE)  
1 or more on -die termination (ODT)  

chip select (CS_b)  

bank address (BA)  
16 row/column address (A)  

I/O power and ground cells  

Core power and ground cells  
The system clock input is used to provide the source clock for the memory interface. Memory 

controller supports 2 SDRAM ranks. There is one CKE, ODT, and CS_b signal provided for each 

rank.  
Each functional I/O slot has an associated ITM module, with excepti on of the system clock input. 

A master DLL (MDLL) is utilized with the Command Lane to facilitate optimal PHY timing for 

drive of DDR data streams, and allows the Lane to be independent. The DLL macrocells provide 
two 0 degree phase outputs, one which can be used to drive the controller logic. The Command 

Lane MDLL is used for this purpose.  

To permit Lane - independent timing adjustments, DLL and ITM adjustment bits are provided by 

the controller separately for Command and Byte Lanes.  

7.4.3  Master DLL(MDLL)  

Master  DLL for DDR2, and LPDDR applications is a Delay Locked Loop that takes an input 
reference clock (clk_in) and generates four clock outputs, each delayed in quarter clock cycle 

(90º) increments. These four clock phases (clk_0, clk_90, clk_180, clk_270) can be generated 

with very high accuracy and low jitter across a wide range of frequencies.  

 
Fig. 7-5 DDR PHY master DLL architecture diagram 

A number of test modes and configuration settings are included:  

A bypa ss mode shuts down all analog circuitry, and directly buffers the input clock and 

strobes with appropriate delays and inversions to the output clocks and strobes. This mode 
can be used for low speed functional or IDDQ testing.  

A digital test output (test_o ut_d) provides direct observability of several internal reference 

clock and timing nodes.  
An analog test output (test_out_a) provides direct observability of several internal 

reference voltages.  
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Master DLL Control for Trim and Test  

The performance and tes ting of the MDLL can be accessed through the dll_ctrl bus.  
Table 7-1 DDR PHYtrim and test MDLL control 

Static Input  Field  Description  

dll_ctrl  

[1:0]   Reserved  

[4:2]  ipump_trm[2:0]  Charge pump current trim  

[5]  test_ctrl_en  
Test control enable for analog and digital 

test outputs  

[8:6]  test_ctrl_d[2:0]  
Digital test control. Selects the digital 
signal to be viewed at the digital test 

output  

[10:9]  test_ctrl_a[1:0]  
Analog test control. Selects the analog 
signal to be viewed at the analog test 

output  

[11]   Reserved  

[14:12]  bias_trm[2:0]  Bias generator frequency trim  

[19,15]  fdtrm[1:0]  Bypass mode fixed delay trim  

[22:20]  bias_trm[6:4]  Bias generator control voltage trim  

[23]  bps200  Bypass frequency select  

[28:24]   Reserved  

[29]   Reserved  

[37:30]   Reserved  

[43:38]  fb_trm[5:0]  Feedback delay adjust  

[49:44]   Reserved  

[50]  test_hizb_a  Analog test output tri -stated control  

[51]   Reserved  

Charge Pump Current Trim:  

Table 7-2 charge pump current trim in dll_ctrl 

Field  Setting  Function  
Suggested 

Default  

ipump_trm[2:0]  
000  Maximum current  

000  
111  Minimum current  

Digital Test Control:  

Table 7-3 DLL digital test control in dll_ctrl 

test_ctrl_en  test_ctrl_d[2:0]  Function  Suggested Default  

0 xxx  
digital test outputs disabled 

(drive '0')  

0,000  

1 000  0° output clock (clk_0)  

1 001  90° output clock (clk_90)  

1 010  180° output clock (clk_180)  

1 011  270 ° output clock (clk_270)  

1 100  360° internal clock (clk_360_int)  

1 101  Speed -up pulse (spdup)  

1 110  Slow -down pulse (slwdn)  

1 111  Asic output clock (cclk_0)  

Analog Test Control:  

Table 7-4 DLL analog test control in dll_ctrl 

test_hizb_a  test_ctrl_en  test_ctrl_a[1:0]  Function  
Suggested 

Default  
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test_hizb_a  test_ctrl_en  test_ctrl_a[1:0]  Function  
Suggested 

Default  

0 x xx  Tri -state  

0,0,00  

1 0 xx  MVSS 

1 1 00  Filter output (Vc)  

1 1 01  
Replica bias output for NMOS 

(Vbn)  

1 1 10  
Replica bias output for PMOS 
(Vbp)  

1 1 11  MVDD 

Bias Generator Trim:  

The bias generator trim capability can be used to adjust the behavior of the bias voltages being 
supplied to the delay line. Characteristics of the DLL that may warrant an adjustment of this 

trim value include the inability to lock due to a slow clock (suggest decreasing Vc adjust), 

inability to lock due to fast clock (suggest increasing Vc adjust) and increase noise margin on 
bias voltages (suggest decreasing Fmax adjust).The bit fields described in the following table 

can be s et to any value between 000(binary) and 111(binary).  

Table 7-5 bias generator trim in dll_ctrl 

Field  Setting  Function  
Suggested 

Default  

bias_trm[2:0]  
000  Fmax trim: minimum adjust  

111  
111  Fmax trim: maximum  adjust  

bias_trm[6:4]  
000  Vc level trim: minimum adjust  

011  
111  Vc level trim: maximum adjust  

Feedback Trim:  

The feedback trim capability can be used in the event that an adjustment is desired in the 

phase detector feedback of the DLL. Characteristic s of the DLL that may warrant an adjustment 
of this trim value include non -optimal phase alignment. The lower 3 bits (2:0) are used for 

feed -back delay trimming and the upper 3 bits (5:3) are used for feed - forward delay trimming. 

The feed -back trimming is used to decrease total delay, decreasing the amount of delay 
between phase outputs. The feed - forward trimming is used to increase total delay, increasing 

the amount of delay between phase outputs. For each 3 -bit field, the inputs can be set to any 

value be tween 000(binary) and 111(binary).  

Table 7-6 MDLL feedback trim in dll_ctrl 

Field  
Settin

g  
Function  

Suggested 
Default  

fb_trm[5:3]  
(feed - forward path)  

000  Minimum additional delay  
000  

111  Maximum additional delay  

fb_trm[2:0]  

(feed -back path)  

000  Minimum additional delay  
000  

111  Maximum additional delay  

 

Bypass Mode  

The DLL has a bypass mode which allows phased clocks to be generated with analog locking 

circuitry disabled. This mode may be used for low -speed functional testing and for IDDq testing. 

Bypass mode can also be used when operating with LPDDR SDRAMs. When bypass mode is 
enabled, all analog circuitry is disabled, and all static current paths are shut down.  

Bypass mode has two settings for the c lk_90 delay to optimize it for two different frequency 

ranges.  

Table 7-7 MDLL bypass mode frequency range in dll_ctrl 
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Field  Setting  Function  Suggested Default  

bps200  
0 0 to 100MHz  

0 
1 0 to 200MHz  

 

It is a lso possible to trim the 90 -degree delay using the fdtrm control bits.  

Table 7-8 fdtrm control bits in dll_ctrl  

Field  Setting  Function  Suggested Default  

fdtrm[1:0]  

00  nominal delay  

00  
01  nominal delay ï 10%  

10  nominal delay + 10%  

11  nominal delay + 20%  

 

7.4.4  Master - Slave DLL(MSDLL)  

Master -Slave DLL for DDR 2, and LPDDR applications is an integrated Delay Locked Loop and a 
pair of slave delays.The Delay Locked Loop (DLL) takes an input reference clock (clk_ in), and 

generates four clock outputs, each delayed in quarter clock cycle (90º) increments. These four 

clock phases (clk_0, clk_90, clk_180, clk_270) can be generated with very high accuracy and 
low jitter across a wide range of frequencies.  

 
Fig. 7-6 DDR PHY master-slave DLL architecture diagram 

 
The slave delay pair uses timing reference from the delay line to provide a highly accurate 90º 
delay to dqs and dqsb inputs (generating dqs_90 and dqsb_90 respectiv ely).  

A number of test modes and configuration settings are included:  

A bypass mode shuts down all analog circuitry, and directly buffers the input clock and 
strobes with appropriate delays and inversions to the output clocks and strobes. This mode 

can be  used for low speed functional or IDDQ testing.  

A digital test output (test_out_d) provides direct observability of several internal reference 
clock and timing nodes.  
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An analog test output (test_out_a) provides direct observability of several internal 
refe rence voltages.  

The primary application for MSDLL is a DDR2 Byte Lane PHY with Interface Timing Modules 

(ITMs).  
 

MSDLL Control for Trim and Test  

The performance and testing of the MSDLL can be accessed through the dll_ctrl bus. Many of 
these controls are t he same as the MDLL, therefore, this section only describes the settings 

that are different.  
Table 7-9 DDR PHYMSDLL control for trim and test 

Static Input  Field  Description  

dll_ctrl  

[1:0]   Reserved  

[4:2]  ipump_trm[2:0]  Charge pump current trim  

[5]  test_ctrl_en  
Test control enable for analog and 

digital test outputs  

[8:6]  test_ctrl_d[2:0]  
Digital test control. Selects the digital 
signal to be viewed at the digital test 

output  

[10:9]  test_ctrl_a[1:0]  
Ana log test control. Selects the analog 
signal to be viewed at the analog test 

output  

[11]  test_ctrl_switch  

Test control switch. Selects the analog 

and  
digital test signals of master or slave  

[14:12]  bias_trm[2:0]  Master bias generator frequency trim  

[1 9,15]  fdtrm[1:0]  Master bypass fixed delay trim  

[18:16]  bias_trm[6:4]  
Master bias generator control voltage 

trim  

[22:20]  sl_bias_trm[2:0]  
Slavebias generator control voltage 
trim  

[23]  bps200  Bypass frequency select  

[26:24]  sl_bias_trm[6:4]  
Slave bi as generator control voltage 
trim  

[28:27]  fdtrm_sl[1:0]  Slave bypass fixed delay trim  

[29]  lock_det_en  Lock detector enable  

[31:30]   Reserved  

[37:32]  sl_fb_trm[5:0]  Slave feedback delay adjust  

[43:38]  fb_trm[5:0]  Master feedback delay adjust  

[4 5:44]  
sl_bypass_start_u

p[1:0]  

Slave auto -startup bypass  

[49:46]  sl_phase_trm[3:0]  Slave phase lock trim  

[50]  test_hizb_a  Analog test output tri -stated control  

[51]   Reserved  

MSDLL Digital Test Control:  

Table 7-10 MSDLL digital test control in dll_ctrl 

test_ctrl_en  test_ctrl_switch  test_ctrl_d[2:0]  Function  
Suggested 

Default  

0 x xx  
digital test outputs 
disabled (drive '0')  

0,0,000  
1 

0 

000  0°output clock (clk_0)  

1 001  
90°output clock 

(clk_90)  

1 010  180° output clock 
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test_ctrl_en  test_ctrl_switch  test_ctrl_d[2:0]  Function  
Suggested 

Default  

(clk_180)  

1 011  
270° output clock 
(clk_270)  

1 100  
360° internal clock 

(clk_360_int)  

1 101  
Master speed -up pulse 

(spdup)  

1 110  
Master slow -down 
pulse (slwdn)  

1 111  Output clock (cclk_0)  

1 

1 

000  Input signal dqs  

1 001  
Slave input clock 

reference (clk_90_in)  

1 010  
Slave internal feedback 

clock (clk_0_out)  

1 011  Output signal dqsb_90  

1 100  Output signal dqs_90  

1 101  
Slave speed -up pulse 
(spdup)  

1 110  
Slave slow -down pulse 
(slwdn)  

1 111  Auto - lock enable si gnal  

MSDLL Analog Test Control:  

Table 7-11 MSDLL analog test control in dll_ctrl 

test_hizb_a  test_ctrl_en  test_ctrl_switch  test_ctrl_a[1:0]  Function  
Suggested 

Default  

0 x x xx  Tri -state  

0,0,0,00  

1 0 x xx  MVSS 

1 1 

0 

00  

Master 

Filter 

output 
(Vc)  

1 1 01  

Master 

Replica 

bias 
output 

for NMOS 

(Vbn)  

1 1 10  

Master 
Replica 

bias 

output 
for PMOS 

(Vbp)  

1 1 11  MVDD 

1 1 

1 

00  

Slave 

Filter 
output 

(Vc)  

1 1 01  

Slave 

Replica 

bias 
output 
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test_hizb_a  test_ctrl_en  test_ctrl_switch  test_ctrl_a[1:0]  Function  
Suggested 

Default  

for NMOS 
(Vbn)  

1 1 10  

Slave 

Replica 

bias 
output 

for PMOS 

(Vbp)  

1 1 11  MVDD 

MSDLL Lock Detector Enable:  

This setting enables start of the slave DLL section after the master DLL section has reached lock. 

Characteristics of the DLL that may warrant an adjustment of this trim  value include the slave 

DLL delay remaining in itôs reset state (minimum delay, much less than 90 degrees) after the 
DLL lock time.  

Table 7-12 MSDLL lock detector enable in dll_ctrl 

Field  Setting  Function  Sug gested Default  

lock_det_en  
0 Disable lock detector  

0 
1 Enable lock detector  

Slave Auto -Startup Bypass:  

By default, the slave DLL automatically starts to lock during the time the master is locking, 

after the master has begun to approach lock. This sett ing permits the user to manually start -up 

the slave DLL. To bypass the automatic startup, this setting should be set to '10'. Once the 

specified number of clocks has passed for the master DLL to achieve lock, the user sets this 
field to '11' to permit the slave DLL to startup. The user then waits for the specified number of 

clocks for the slave DLL to lock before proceeding. Characteristics of the slave DLL that might 

warrant a manual startup of the slave DLL include the inability for the slave DLL to produ ce a 
consistent and/or correct phase difference between the input signal and the output signal.  

Table 7-13 slave auto_startup bypass in dll_ctrl 

sl_bypass_start_up[1:0]  Function  
Suggested 

Default  

0X Slave DLL  automatically starts up  

00  
10  

Slave DLLôs automatic startup is disabled; the 
phase detector is disabled  

11  
Slave DLLôs automatic startup is disabled; the 

phase detector is enabled  

Slave DLL Phase Trim:  

Selects the phase difference between the input s ignal and the corresponding output signal of 

the slave DLL. This setting applies to the dqs to dqs_90 and dqsb to dqsb_90 paths. The 
nominal phase difference is 90 degrees. Users may select to modify this value to account for 

factors external to the DLL, w hich require the DLL to produce a delay of greater than or less 

than the nominal 90 degrees. When modifying the value of these bits, the user does not need 

to issue a reset to the DLL but should wait the equivalent of the DLL lock time before the slave 
DLL circuitry is used (such as, receiving Read data from an SDRAM) to ensure the DLL has 

adequate time to stabilize with the new settings.  

Table 7-14 slave DLL phase trim in dll_ctrl 

sl_phase_trm[3:0]  Phase Diffe rence (degrees)  Suggested Default  

0000  90  
0000  

0001  72  
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sl_phase_trm[3:0]  Phase Diffe rence (degrees)  Suggested Default  

0010  54  

0011  36  

0100  108  

0101  90  

0110  72  

0111  54  

1000  126  

1001  108  

1010  90  

1011  72  

1100  144  

1101  126  

1110  108  

1111  90  
 

MSDLL Bypass Mode  

The DLL bypass mode, when enable d, shuts down all analog delay paths and phase detection 

circuitry and generates output clocks as directly buffered and inverted versions of clk_in. 
Bypass mode can be used for low -speed functional testing or for IDDQ testing. Bypass mode 

can also be used when operating with LPDDR SDRAMs. When bypass mode is enabled, all 

analog circuitry is disabled, and all static current paths are shut down. Phased outputs are 
generated during bypass with inverters and standard delays:  

clk_0    = buffered clk_in  

clk_90   = delayed version of clk_0  
clk_180  = inverted clk_0  

clk_270  = inverted clk_90  

cclk_0   = buffered clk_in  
dqs_90  = delayed version of dqs  

dqsb_90 = delayed version of dqsb  

Bypass mode has two settings for the clk_90 delay to optimize it for two different  frequency 
ranges same as MDLL.  

It is also possible to trim the MDLL 90 degree delay using the fdtrm control bits same as MDLL. 

And it is also possible to trim the MSDLL 90 degree delay using the fdtrm_sl control bits same 

as fdtrm.  
 

7.4.5  DQS Gating  

DDR2 system s use a bidirectional data strobe which is driven by the host during memory writes, 
and by the SDRAM during memory reads. During active read commands, the ITMS basically 

acts as a buffer for the incoming DQS/DQS_b. A turn -around time exists between operati ons 

when neither device is driving the bus, and the strobe traces are held by termination circuitry 
at a mid - rail voltage.  

While the DQS lines are held at mid - rail during inactive periods, an unknown value X is being 

received by the SSTL inputs. To prevent  X from causing false transitions and other negative 
effects within the read path, the input read dqs strobe path is disabled when there is no active 

read data. The ITMS provides the functions to enable/disable this path, while the control of 

these functio ns is provided by the memory controller logic. A basic view of the enable/disable 
requirements is shown in following figure.  
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Fig. 7-7 Strobe Gating Requirements During Read Operations 

After a read is issued, the SDRAM drives DQS and DQS_b for a number of clock cycles equal to 

the read burst length. Differing SDRAM CAS latencies, clock cycle times, board trace lengths, 
and other analog factors between controller and SDRAM result in a variable latency between 

wh en the read was issued, and when the returning DQS/DQS_b strobes reach the ITMS. The 

goal of DQS gating is to control a window, which enables and disables the input read dqs path 
only when the DQS lines are active, not when they are at mid - rail. There is a  pre -amble and 

post -amble surrounding the active DQS edges that is used as the point to perform the enabling 

and disabling of this window.  
There are two windowing schemes supported by the ITMS -  passive windowing and active 

windowing -  which are selected b y input dqs_config.  

Passive Windowing  

In the passive windowing mode (dqs_config = 1), the controller asserts dqs_en at the start of 
the window and de -asserts dqs_en at the end of the window. This provides the course 

(clock -cycle) position of the enable and  disable edges. Fine tuning (1/4 clock cycle) of the 

window placement is selected by phase_sel[1:0].  

 
Fig. 7-8 DQS gating ɀ passive windowing mode 

The phase_sel[1:0] settings are provided.  

Table 7-15 phase selection for dqs gating 

phase_sel[1:0] Phase Selection  

Setting  Selected Phase  Offset  

00  clk_90 (90 deg)  1/4 clock cycle  

01  clk_180 (180 deg)  1/2 clock cycle  

10  clk_270 (270 deg)  3/4 clock cycle  

11  clk_0 (3 60 deg)  1 clock cycle  

 
Active Windowing  

The active windowing mode addresses the fact that the postamble is shorter than the preamble. 
The optimal window position for the preamble and postamble are not necessarily the same. In 

the active windowing mode (dq s_config = 0), the controller asserts dqs_en for one clock cycle 

at the start of the window and asserts dqs_dis for one clock cycle at the end of the window. 
Internal to ITMS, the assertion of dqs_dis is shifted by a further 180 degrees to account for the 
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fact that DQS_b occurs 180 degrees later than DQS. This provides the course (clock -cycle) 
position of the enable and disable edges.  

Fine tuning (1/4 clock cycle) of the window placement is selected by phase_sel[1:0]. The 

effective window is opened in the same manner as in the passive windowing mode, such as 
dqs_en assertion plus the phase_sel offset. To close the window, the controller asserts dqs_dis 

to inform the ITMS to expect the last DQS_b rising edge of the burst. The phase_sel setting is 

applied to this to set the effective time at which to expect the last DQS_b rising edge. The last 
DQS_b rising edge of the burst is also the last data of the burst. This last DQS_b rising edge is 

used to close the window. Thus, the window is self -closing.  

 
Fig. 7-9 DQS gating ɀ active windowing mode 

 

7.4.6  Dynamic Strobe Drift Detection  

DDR2 systems can have a long round - trip path from the controller clock output (CK), to the 
SDRAM, and back to the controller data strobe input  (DQS). The sum of potential variations in 

this path can exceed 25% of a clock cycle at high frequencies (>300MHz), so some 

compensation should be made if the path delay increases or decreases slowly, but significantly, 
during normal operation.  

The ITMS co mponent has a two -bit strobe drift indicator (dqs_drift), which changes value in 

grey code if the returning strobe drifts across internal 90° timing reference boundaries. The 
absolute value of this indicator is not important, but the change in value over t ime is.  

Table 7-16 dynamic strobe drift indicators 

dqs_drift[1:0]  DQS Drift 
Direction  

Required Changes  
Old Value  New Value  

00  
01  forward  increase read data latency by 90 degrees  

10  backward  decrease read  data latency by 90 degrees  

01  
11  forward  increase read data latency by 90 degrees  

00  backward  decrease read data latency by 90 degrees  

10  
00  forward  increase read data latency by 90 degrees  

11  backward  decrease read data latency by 90 degrees  

11  
10  forward  increase read data latency by 90 degrees  

01  backward  decrease read data latency by 90 degrees  
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7.5  Register description  

7.5.1  Registers Summary  

Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_SCFG 0x0000  W 0x00000300  State Configuration Register  

DDR_PCTL_SCTL  0x0004  W 0x00000000  Operational State Control Register  

DDR_PCTL_STAT  0x0008  W 0x00000000  Operational State Status Register  

DDR_PCTL_INTRSTAT  0x000c  W 0x00000000  Interrupt Status Register  

DDR_PCTL_MCMD  0x0040  W 0x00100000  Memory Command R egister  

DDR_PCTL_POWCTL 0x0044  W 0x00000000  Power Up Control Register  

DDR_PCTL_POWSTAT  0x0048  W 0x00000000  Power Up Status Register  

DDR_PCTL_CMDTSTAT  0x004c  W 0x00000000  Command Timers Status Register  

DDR_PCTL_CMDTSTATEN  0x0050  W 0x00000000  
Command Tim ers Status Enable 

Register  

DDR_PCTL_MRRCFG0 0x0060  W 0x00000000  
Mode Register Read Configuration 

0  

DDR_PCTL_MRRSTAT0  0x0064  W 0x00000000  
Mode Register Read Status 0 

Register  

DDR_PCTL_MRRSTAT1  0x0068  W 0x00000000  
Mode Register Read Status 0 

Register  

DDR_PCTL_MCFG 0x0080  W 0x00040020  Memory Configuration Register  

DDR_PCTL_PPCFG 0x0084  W 0x00000000  
Partially Populated Memories 

Configuration Register  

DDR_PCTL_MSTAT  0x0088  W 0x00000000  Memory Status Register  

DDR_PCTL_LPDDR2ZQCFG  0x008c  W 0xab0a560a  
LPDDR2 ZQ Configuration 

Register  

DDR_PCTL_MCFG1  0x00 7C W 0x00000000  Memory Configuration 1 Register  

DDR_PCTL_DTUPDES  0x0094  W 0x00000000  DTU Status Register  

DDR_PCTL_DTUNA  0x0098  W 0x00000000  
DTU Number of Addresses 

Created Register  

DDR_PCTL_DTUNE  0x009c  W 0x00000000  DTU Number of Errors Register  

DDR_PCTL_DTUPRD0  0x00a0  W 0x00000000  DTU Parallel Read 0 Register  

DDR_PCTL_DTUPRD1  0x00a4  W 0x00000000  DTU Parallel Read 1 Register  

DDR_PCTL_DTUPRD2  0x00a8  W 0x00000000  DTU Parallel Read 2 Register  

DDR_PCTL_DTUP RD3 0x00ac  W 0x00000000  DTU Parallel Read 3 Register  

DDR_PCTL_DTUAWDT  0x00b0  W 0x00000290  DTU Address Width Register  

DDR_PCTL_TOGCNT1U  0x00c0  W 0x00000064  Toggle Counter 1us Register  

DDR_PCTL_TINIT  0x00c4  W 0x000000c8  t_init Timing Register  

DDR_PCTL_TRSTH 0x00c8  W 0x00000000  t_rsth Timing Register  

DDR_PCTL_TOGCNT100N  0x00cc  W 0x00000001  Toggle Counter 100ns  

DDR_PCTL_TREFI  0x00d0  W 0x00000001  t_refi Timing Register  

DDR_PCTL_TMRD  0x00d4  W 0x00000001  t_mrd Timing Register  

DDR_PCTL_TRFC 0x00d8  W 0x00000 001  t_rfc Timing Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_TRP 0x00dc  W 0x00010006  t_trp Timing Register  

DDR_PCTL_TRTW  0x00e0  W 0x00000002  t_rtw Timing Register  

DDR_PCTL_TAL  0x00e4  W 0x00000000  AL Register  

DDR_PCTL_TCL  0x00e8  W 0x00000004  CL Timing Register  

DDR_PCTL_TCWL  0x0 0ec  W 0x00000003  CWL Timing Register  

DDR_PCTL_TRAS  0x00f0  W 0x00000010  t_ras Timing Register  

DDR_PCTL_TRC 0x00f4  W 0x00000016  t_rc Timing Register  

DDR_PCTL_TRCD  0x00f8  W 0x00000006  t_rcd Timing Register  

DDR_PCTL_TRRD  0x00fc  W 0x00000004  t_rrd Timing Re gister  

DDR_PCTL_TRTP 0x0100  W 0x00000003  t_rtp Timing Register  

DDR_PCTL_TWR  0x0104  W 0x00000006  t_wr Register  

DDR_PCTL_TWTR  0x0108  W 0x00000004  t_wtr Timing Register  

DDR_PCTL_TEXSR 0x010c  W 0x00000001  t_exsr Timing Register  

DDR_PCTL_TXP 0x0110  W 0x000 00001  t_xp Timing Register  

DDR_PCTL_TXPDLL  0x0114  W 0x00000000  t_xpdll Timing Register  

DDR_PCTL_TZQCS  0x0118  W 0x00000000  t_zqcs Timing Register  

DDR_PCTL_TZQCSI  0x011c  W 0x00000000  t_zqcsi Timing Register  

DDR_PCTL_TDQS  0x0120  W 0x00000001  t_dqs Timing Register  

DDR_PCTL_TCKSRE 0x0124  W 0x00000000  t_cksre Timing Register  

DDR_PCTL_TCKSRX  0x0128  W 0x00000000  t_cksrx Timing Register  

DDR_PCTL_TCKE 0x012c  W 0x00000003  t_cke Timing Register  

DDR_PCTL_TMOD  0x0130  W 0x00000000  t_mod Timing Register  

DDR_PCTL_T RSTL 0x0134  W 0x00000000  Reset Low Timing Register  

DDR_PCTL_TZQCL  0x0138  W 0x00000000  t_zqcl Timing Register  

DDR_PCTL_TMRR 0x013c  W 0x00000002  t_mrr Timing Register  

DDR_PCTL_TCKESR 0x0140  W 0x00000004  t_ckesr Timing Register  

DDR_PCTL_TDPD  0x0144  W 0x00 000000  t_dpd Timing Register  

DDR_PCTL_DTUWACTL  0x0200  W 0x00000000  DTU Write Address Control  

DDR_PCTL_DTURACTL  0x0204  W 0x00000000  
DTU Read Address Control 

Register  

DDR_PCTL_DTUCFG  0x0208  W 0x00000000  
DTU Configuration Control 

Register  

DDR_PCTL_DTUECTL  0x020c  W 0x00000000  DTU Execute Control Register  

DDR_PCTL_DTUWD0  0x0210  W 0x00000000  DTU Write Data #0 Register  

DDR_PCTL_DTUWD1  0x0214  W 0x00000000  DTU Write Data #1 Register  

DDR_PCTL_DTUWD2  0x0218  W 0x00000000  DTU Write Data #2 Register  

DDR_PCTL_DTUW D3 0x021c  W 0x00000000  DTU Write Data #3 Register  

DDR_PCTL_DTUWDM  0x0220  W 0x00000000  DTU Write Data Mask Register  

DDR_PCTL_DTURD0  0x0224  W 0x00000000  DTU Read Data #0 Register  

DDR_PCTL_DTURD1  0x0228  W 0x00000000  DTU Read Data #1 Register  

DDR_PCTL_DTUR D2 0x022c  W 0x00000000  DTU Read Data #2 Register  

DDR_PCTL_DTURD3  0x0230  W 0x00000000  DTU Read Data #3 Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_DTULFSRWD  0x0234  W 0x00000000  
DTU LFSR Seed for Write Data 

Generation Register  

DDR_PCTL_DTULFSRRD  0x0238  W 0x00000000  
DTU LFSR Seed f or Read Data 

Generation Register  

DDR_PCTL_DTUEAF  0x023c  W 0x00000000  DTU Error Address FIFO Register  

DDR_PCTL_DFITCTRLDELAY  0x0240  W 0x00000002  DFI tctrl_delay Register  

DDR_PCTL_DFIODTCFG  0x0244  W 0x00000000  DFI ODT Configuration  

DDR_PCTL_DFIODTCFG1  0x 0248  W 0x06060000  
DFI ODT Timing Configuration 1 

(for Latency and Length)  

DDR_PCTL_DFIODTRANKMA

P 
0x024c  W 0x00008421  DFI ODT Rank Mapping  

DDR_PCTL_DFITPHYWRDAT

A 
0x0250  W 0x00000001  DFI tphy_wrdata Register  

DDR_PCTL_DFITPHYWRLAT  0x0254  W 0x00000001  DFI t phy_wrlat Register  

DDR_PCTL_DFITRDDATAEN  0x0260  W 0x00000001  DFI trddata_en Register  

DDR_PCTL_DFITPHYRDLAT  0x0264  W 0x0000000f  DFI tphy_rdlat Register  

DDR_PCTL_DFITPHYUPDTYP

E0 
0x0270  W 0x00000010  DFI tphyupd_type0 Register  

DDR_PCTL_DFITPHYUPDTYP

E1 
0x02 74  W 0x00000010  DFI tphyupd_type1 Register  

DDR_PCTL_DFITPHYUPDTYP

E2 
0x0278  W 0x00000010  DFI tphyupd_type2 Register  

DDR_PCTL_DFITPHYUPDTYP

E3 
0x027c  W 0x00000010  DFI tphyupd_type3 Register  

DDR_PCTL_DFITCTRLUPDMI

N 
0x0280  W 0x00000010  DFI tctrlupd_min Regis ter  

DDR_PCTL_DFITCTRLUPDMA

X 
0x0284  W 0x00000040  DFI tctrlupd_max Register  

DDR_PCTL_DFITCTRLUPDDL

Y 
0x0288  W 0x00000008  DFI tctrlupddly Register  

DDR_PCTL_DFIUPDCFG  0x0290  W 0x00000003  DFI Update Configuration Register  

DDR_PCTL_DFITREFMSKI  0x0294  W 0x0000 0000  DFI Masked Refresh Interval  

DDR_PCTL_DFITCTRLUPDI  0x0298  W 0x00000000  DFI tctrlupd_interval Register  

DDR_PCTL_DFITRCFG0  0x02ac  W 0x00000000  
DFI Training Configuration 0 

Register  

DDR_PCTL_DFITRSTAT0  0x02b0  W 0x00000000  DFI Training Status 0 Register  

DDR_PCTL_DFITRWRLVLEN  0x02b4  W 0x00000000  DFI Training dfi_wrlvl_en Register  

DDR_PCTL_DFITRRDLVLEN  0x02b8  W 0x00000000  DFI Training dfi_rdlvl_en Register  

DDR_PCTL_DFITRRDLVLGAT

EEN 
0x02bc  W 0x00000000  

DFI Training dfi_rdlvl_gate_en 

Register  

DDR_PCTL_DF ISTSTAT0  0x02c0  W 0x00000000  DFI Status Status 0 Register  

DDR_PCTL_DFISTCFG0  0x02c4  W 0x00000000  
DFI Status Configuration 0 

Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_DFISTCFG1  0x02c8  W 0x00000000  
DFI Status Configuration 1 

Register  

DDR_PCTL_DFITDRAMCLKE

N 
0x02d0  W 0x00000002  DFI tdram_clk_enable Register  

DDR_PCTL_DFITDRAMCLKDI

S 
0x02d4  W 0x00000002  DFI tdram_clk_disable Register  

DDR_PCTL_DFISTCFG2  0x02d8  W 0x00000000  
DFI Status Configuration 2 

Register  

DDR_PCTL_DFISTPARCLR  0x02dc  W 0x00000000  DFI Status Parity Clear Register  

DDR_PCTL_DFISTPARLOG  0x02e0  W 0x00000000  DFI Status Parity Log Register  

DDR_PCTL_DFILPCFG0  0x02f0  W 0x00070000  
DFI Low Power Configuration 0 

Register  

DDR_PCTL_DFITRWRLVLRES

P0 
0x0300  W 0x00000000  

DFI Training dfi_wrlvl_resp Status 

0 Register  

DDR_PCTL_DFI TRWRLVLRES

P1 
0x0304  W 0x00000000  

DFI Training dfi_wrlvl_resp Status 

1 Register  

DDR_PCTL_DFITRWRLVLRES

P2 
0x0308  W 0x00000000  

DFI Training dfi_wrlvl_resp Status 

2 Register  

DDR_PCTL_DFITRRDLVLRES

P0 
0x030c  W 0x00000000  

DFI Training dfi_rdlvl_resp Status 

0 Re gister  

DDR_PCTL_DFITRRDLVLRES

P1 
0x0310  W 0x00000000  

DFI Training dfi_rdlvl_resp Status 

1 Register  

DDR_PCTL_DFITRRDLVLRES

P2 
0x0314  W 0x00000000  

DFI Training dfi_rdlvl_resp Status 

2 Register  

DDR_PCTL_DFITRWRLVLDEL

AY0 
0x0318  W 0x00000000  

DFI Training dfi_w rlvl_delay 

Configuration 0 Register  

DDR_PCTL_DFITRWRLVLDEL

AY1 
0x031c  W 0x00000000  

DFI Training dfi_wrlvl_delay 

Configuration 1 Register  

DDR_PCTL_DFITRWRLVLDEL

AY2 
0x0320  W 0x00000000  

DFI Training dfi_wrlvl_delay 

Configuration 2 Register  

DDR_PCTL_DFITRRDL VLDEL

AY0 
0x0324  W 0x00000000  

DFI Training dfi_rdlvl_delay 

Configuration 0 Register  

DDR_PCTL_DFITRRDLVLDEL

AY1 
0x0328  W 0x00000000  

DFI Training dfi_rdlvl_delay 

Configuration 1 Register  

DDR_PCTL_DFITRRDLVLDEL

AY2 
0x032c  W 0x00000000  

DFI Training dfi_rdlvl_de lay 

Configuration 2 Register  

DDR_PCTL_DFITRRDLVLGAT

EDELAY0 
0x0330  W 0x00000000  

DFI Training dfi_rdlvl_gate_delay 

Configuration 0  

DDR_PCTL_DFITRRDLVLGAT

EDELAY1 
0x0334  W 0x00000000  

DFI Training dfi_rdlvl_gate_delay 

Configuration 1  

DDR_PCTL_DFITRRDLVLGAT

EDELAY2 
0x0338  W 0x00000000  

DFI Training dfi_rdlvl_gate_delay 

Configuration 2  

DDR_PCTL_DFITRCMD  0x033c  W 0x00000000  DFI Training Command Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_IPVR  0x03f8  W 0x00000000  IP Version Register  

DDR_PCTL_IPTR  0x03fc  W 0x44574300  IP Type Register  

 

Na me  Offset  Size  
Reset 

Value  
Description  

DDR_PUBL_RIDR  0x0000  W 0x00100140  Revision Identification Register  

DDR_PUBL_PIR  0x0004  W 0x00000000  PHY Initialization Register  

DDR_PUBL_PGCR 0x0008  W 0x01bc2e04  PHY General Configuration Register  

DDR_PUBL_PGSR 0x000c  W 0x00000000  PHY General Status Register  

DDR_PUBL_DLLGCR  0x0010  W 0x03737000  DLL General Control Register  

DDR_PUBL_ACDLLCR  0x0014  W 0x40000000  AC DLL Control Register  

DDR_PUBL_PTR0  0x0018  W 0x0022af9b  PHY Timing Register 0  

DDR_PUBL_PTR1  0x001 c W 0x0604111d  PHY Timing Register 1  

DDR_PUBL_PTR2  0x0020  W 0x042da072  PHY Timing Register 2  

DDR_PUBL_ACIOCR  0x0024  W 0x33c03812  AC I/O Configuration Register  

DDR_PUBL_DXCCR  0x0028  W 0x00000800  
DATX8 Common Configuration 

Register  

DDR_PUBL_DSGCR  0x002c  W 0xfa00001f  
DDR System General Configuration 

Register  

DDR_PUBL_DCR  0x0030  W 0x0000000b  DRAM Configuration Register  

DDR_PUBL_DTPR0  0x0034  W 0x3092666e  DRAM Timing Parameters Register 0  

DDR_PUBL_DTPR1  0x0038  W 0x09830090  DRAM Timing Parameters Register 1  

DDR_PUBL_DTPR2  0x003c  W 0x1001a0c8  DRAM Timing Parameters Register 2  

DDR_PUBL_MR0  0x0040  W 0x00000a52  Mode Register 0  

DDR_PUBL_MR1  0x0044  W 0x00000000  Mode Register 1  

DDR_PUBL_MR2  0x0048  W 0x00000000  Mode Register 2  

DDR_PUBL_MR3  0x004c  W 0x00000000  Mode Register 3  

DDR_PUBL_ODTCR  0x0050  W 0x00210000  ODT Configuration Register  

DDR_PUBL_DTAR  0x0054  W 0x00000000  Data Training Address Register  

DDR_PUBL_DTDR0  0x0058  W 0xdd22ee11  Data Training Data Register 0  

DDR_PUBL_DTDR1  0x005c  W 0x7788bb44  Data Train ing Data Register 1  

DDR_PUBL_DCUAR  0x00c0  W 0x00000000  DCU Address Register  

DDR_PUBL_DCUDR  0x00c4  W 0x00000000  DCU Data Register  

DDR_PUBL_DCURR  0x00c8  W 0x00000000  DCU Run Register  

DDR_PUBL_DCULR  0x00cc  W 0x00000000  DCU Loop Register  

DDR_PUBL_DCUGCR  0x00d0  W 0x00000000  DCU General Configuration Register  

DDR_PUBL_DCUTPR  0x00d4  W 0x00000000  DCU Timing Parameters Registers  

DDR_PUBL_DCUSR0  0x00d8  W 0x00000000  DCU Status Register 0  

DDR_PUBL_DCUSR1  0x00dc  W 0x00000000  DCU Status Register 1  

DDR_PUBL_BISTR R 0x0100  W 0x00000000  BIST Run Register  

DDR_PUBL_BISTMSKR0  0x0104  W 0x00000000  BIST Mask Register 0  

DDR_PUBL_BISTMSKR1  0x0108  W 0x00000000  BIST Mask Register 1  

DDR_PUBL_BISTWCR  0x010c  W 0x00000020  BIST Word Count Register  
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Na me  Offset  Size  
Reset 

Value  
Description  

DDR_PUBL_BISTLSR  0x0110  W 0x12 34abcd  BIST LFSR Seed Register  

DDR_PUBL_BISTAR0  0x0114  W 0x00000000  BIST Address Register 0  

DDR_PUBL_BISTAR1  0x0118  W 0x0000000c  BIST Address Register 1  

DDR_PUBL_BISTAR2  0x011c  W 0x7fffffff  BIST Address Register 2  

DDR_PUBL_BISTUDPR  0x0120  W 0xffff0000  BIST User Data Pattern Register  

DDR_PUBL_BISTGSR  0x0124  W 0x00000000  BIST General Status Register  

DDR_PUBL_BISTWER  0x0128  W 0x00000000  BIST Word Error Register  

DDR_PUBL_BISTBER0  0x012c  W 0x00000000  BIST Bit Error Register 0  

DDR_PUBL_BISTBER1  0x0130  W 0x00000000  BIST Bit Error Register 1  

DDR_PUBL_BISTBER2  0x0134  W 0x00000000  BIST Bit Error Register 2  

DDR_PUBL_BISTWCSR  0x0138  W 0x00000000  BIST Word Count Status Register  

DDR_PUBL_BISTFWR0  0x013c  W 0x00000000  BIST Fail Word Register 0  

DDR_PUBL_BISTFWR1  0x0140  W 0x00000000  BIST Fail Word Register 1  

DDR_PUBL_ZQ0CR0  0x0180  W 0x0000014a  ZQ 0 Impedance Control Register 0  

DDR_PUBL_ZQ0CR1  0x0184  W 0x0000007b  ZQ 0 Impedance Control Register 1  

DDR_PUBL_ZQ0SR0  0x0188  W 0x00000000  ZQ 0 Impedance Status Register 0 

DDR_PUBL_ZQ0SR1  0x018c  W 0x00000000  ZQ 0 Impedance Status Register 1  

DDR_PUBL_ZQ1CR0  0x0190  W 0x0000014a  ZQ 1 Impedance Control Register 0  

DDR_PUBL_ZQ1CR1  0x0194  W 0x0000007b  ZQ 1 Impedance Control Register 1  

DDR_PUBL_ZQ1SR0  0x0198  W 0x00000000  ZQ 1 Impedance Status Register 0  

DDR_PUBL_ZQ1SR1  0x019c  W 0x00000000  ZQ 1 Impedance Status Register 1  

DDR_PUBL_ZQ2CR0  0x01a0  W 0x0000014a  ZQ 2 Impedance Control Register 0  

DDR_PUBL_ZQ2CR1  0x01a4  W 0x0000007b  ZQ 2 Impedance Control Register 1  

DDR_PUBL_ZQ2SR0  0x01a8  W 0x00000000  ZQ 2 Impedance Status Register 0  

DDR_PUBL_ZQ2SR1  0x01ac  W 0x00000000  ZQ 2 Impedance Status Register 1  

DDR_PUBL_ZQ3CR0  0x01b0  W 0x0000014a  ZQ 3 Impedance Control Register 0  

DDR_PUBL_ZQ3CR1  0x01b4  W 0x0000007b  ZQ 3 Impedance Control R egister 1  

DDR_PUBL_ZQ3SR0  0x01b8  W 0x00000000  ZQ 3 Impedance Status Register 0  

DDR_PUBL_ZQ3SR1  0x01bc  W 0x00000000  ZQ 3 Impedance Status Register 1  

DDR_PUBL_DX0GCR  0x01c0  W 0x00000681  
DATX8 0 General Configuration 

Register  

DDR_PUBL_DX0GSR0  0x01c4  W 0x0 0000000  DATX8 0 General Status Register 0  

DDR_PUBL_DX0GSR1  0x01c8  W 0x00000000  DATX8 0 General Status Register 1  

DDR_PUBL_DX0DLLCR  0x01cc  W 0x40000000  DATX8 0 DLL Control Register  

DDR_PUBL_DX0DQTR  0x01d0  W 0xffffffff  DATX8 0 DQ Timing Register  

DDR_PUBL_DX0DQSTR  0x01d4  W 0x3db05000  DATX8 0 DQS Timing Register  

DDR_PUBL_DX1GCR  0x0200  W 0x00000681  
DATX8 1 General Configuration 

Register  

DDR_PUBL_DX1GSR0  0x0204  W 0x00000000  DATX8 1 General Status Register 0  

DDR_PUBL_DX1GSR1  0x0208  W 0x00000000  DATX8 1 Gene ral Status Register 1  

DDR_PUBL_DX1DLLCR  0x020c  W 0x40000000  DATX8 1 DLL Control Register  

DDR_PUBL_DX1DQTR  0x0210  W 0xffffffff  DATX8 1 DQ Timing Register  
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Na me  Offset  Size  
Reset 

Value  
Description  

DDR_PUBL_DX1DQSTR  0x0214  W 0x3db05000  DATX8 1 DQS Timing Register  

DDR_PUBL_DX2GCR  0x0240  W 0x000006 81  
DATX8 2 General Configuration 

Register  

DDR_PUBL_DX2GSR0  0x0244  W 0x00000000  DATX8 2 General Status Register 0  

DDR_PUBL_DX2GSR1  0x0248  W 0x00000000  DATX8 2 General Status Register 1  

DDR_PUBL_DX2DLLCR  0x024c  W 0x40000000  DATX8 2 DLL Control Register  

DDR_PUBL_DX2DQTR  0x0250  W 0xffffffff  DATX8 2 DQ Timing Register  

DDR_PUBL_DX2DQSTR  0x0254  W 0x3db05000  DATX8 2 DQS Timing Register  

DDR_PUBL_DX3GCR  0x0280  W 0x00000681  
DATX8 3 General Configuration 

Register  

DDR_PUBL_DX3GSR0  0x0284  W 0x00000000  DATX8 3 Gene ral Status Register 0  

DDR_PUBL_DX3GSR1  0x0288  W 0x00000000  DATX8 3 General Status Register 1  

DDR_PUBL_DX3DLLCR  0x028c  W 0x40000000  DATX8 3 DLL Control Register  

DDR_PUBL_DX3DQTR  0x0290  W 0xffffffff  DATX8 3 DQ Timing Register  

DDR_PUBL_DX3DQSTR  0x0294  W 0x3db05000  DATX8 3 DQS Timing Register  

Notes:  Size :  B  -  Byte (8 bits) access, HW  -  Half WORD (16 bits) access, W  -WORD (32 bits) access  

 

7.5.2  Detail Registers Description  

DDR_PCTL_SCFG  
Address: Operational Base + offset (0x0000)  

State Configuration Register  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:8  RW 0x3  

bbflags_timing  

The n_bbflags is a NIF output vector which provides 

combined information about the status of each 

memory bank. The de -assertion is based on when 

precharge, activates, re ads/writes are scheduled by 

the TCU block.  

It may be possible to de -assert n_bbflags earlier than 

calculated by the TCU block. Programming 

bbflags_timing is used to achieve this. The maximum 

recommended value is: UPCTL_TCU_SED_P -  

TRP.t_rp.  

The programme d value is the maximum number of 

"early" cycles that n_bbflags maybe de -asserted. The 

actual achieved de -assertion depends on the traffic 

profile.  

In 1:2 mode the maximum allowed programmable 

value is 4'b0111  

In 1:1 mode the value can be 4'b1111  

7 RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

6 RW 0x0  

nfifo_nif1_dis  

For  internal use only for NFIFO testing.  

1'b0: Only supported setting  

1'b1: For  internal use only  

5:1  RO 0x0  reserved  

0 RW 0x0  

hw_low_power_en  

Enables the hardware low -power interface. Allows the 

system to request via hardware (c_sysreq input) to 

enter the memories into Self -Refresh.  

The handshaking between the request and 

acknowledge hardware low power signals (c_sysreq 

and c_sysack, respectively) is always performed, but 

the uPCTL response depends on the value set on this 

register field and by the value driven on the 

c_active_in input pin.  

1'b0: Disabled. Requests are always denied and 

uPCTL is unaffected by c_sysreq  

1'b1: Enabled. Requests are accepted or denied, 

depending on the current operational state of uPCTL 

and  on the value of c_active_in  

 

 
DDR_PCTL_SCTL  

Address: Operational Base + offset (0x0004)  

Operational State Control Register  

Bit  Attr  
Reset 

Value  
Description  

31:3  RO 0x0  reserved  

2:0  RW 0x0  

state_cmd  

Issues an operational state transition request to  the 

uPCTL. 

3'b000: INIT (move to Init_mem from Config)  

3'b001: CFG (move to Config from Init_mem or 

Access)  

3'b010: GO (move to Access from Config)  

3'b011: SLEEP (move to Low_power from Access)  

3'b100: WAKEUP (move to Access from Low_power)  

Others: Reserv ed 

 

 

DDR_PCTL_STAT  
Address: Operational Base + offset (0x0008)  

Operational State Status Register  

Bit  Attr  
Reset 

Value  
Description  

31:7  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

6:4  RO 0x0  

lp_trig  

Reports the status of what triggered an entry to 

Low_power state. Is only set if in Low_power state. 

The individual bits report the following:  

-  lp_trig[2]: Software driven due to 

SCTL.state_cmd==SLEEP  

-  lp_trig[1]: Hardware driven due to Hardware Low 

Power Interface  

-  lp_trig[0]: Hardware driven due to Auto Self 

Refresh (MCFG1.sr_i dle>0)  

Note :  if more than one trigger happens at the exact same 

time, more than one bit of lp_trig may be asserted high.  

3 RO 0x0  reserved  

2:0  RO 0x0  

ctl_stat  

Returns the current operational state of the uPCTL.  

3'b000: Init_mem  

3'b001: Config  

3'b010: Con fig_req  

3'b011: Access  

3'b100: Access_req  

3'b101: Low_power  

3'b110: Low_power_entry_req  

3'b111: Low_power_exit_req  

 

 
DDR_PCTL_INTRSTAT  

Address: Operational Base + offset (0x000c)  

Interrupt Status Register  

Bit  Attr  
Reset 

Value  
Description  

31:2  RO 0x0  reserved  

1 RO 0x0  

parity_intr  

Indicates that a DFI parity error has been detected  

1'b0: No error  

1'b1: Parity error  

0 RO 0x0  

ecc_intr  

Indicates that an ECC error has been detected  

1'b0: No error  

1'b1: Parity error  

 

 
DDR_PCTL_MCMD  

Address: Operational B ase + offset (0x0040)  

Memory Command Register  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31  R/WSC  0x0  

start_cmd  

Start command. When this bit is set to 1, the 

command operation defined in the cmd_opcode field 

is started. This bit is automatically cleared by the  

uPCTL after the command is finished. The application 

can poll this bit to determine when uPCTL is ready to 

accept another command. This bit cannot be cleared 

to 1'b0 by software.  

30:28  RO 0x0  reserved  

27:24  RW 0x0  

cmd_add_del  

Set the additional delay as sociated with each 

command to 2^n internal timers clock cycles, where 

n is the bit field value. If n=0, the delay is 0. Max 

value is n=10.  

23:20  RW 0x1  

rank_sel  

Rank select for the command to be executed.  

4'b0001: Rank 0  

4'b0010: Rank 1  

4'b0100: Rank 2   

4'b1000: Rank 3  

4'b0000: Reserved  

Multiple 1'b1s in rank_sel mean multiple ranks are 

selected, which is useful broadcasting commands in 

parallel to multiple ranks during initialization and 

configuration of the memories.  

If MCMD.cmd_opcode=RSTL, all ran ks should be 

selected as it cannot be performed to individual 

ranks.  

19:17  RW 0x0  

bank_addr  

Mode Register address driven on the memory bank 

address bits, BA1, BA0, during a Mode Register Set 

operation, defined by cmd_opcode=MRS. For other 

values of cmd_op code, this field is ignored.  

3'b000: MR0 (MR in DDR2)  

3'b001: MR1 (EMR in DDR2)  

3'b010: MR2 (EMR(2) in DDR2)  

3'b011: MR3 (EMR(3) in DDR2)  

Others: Reserved  
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Bit  Attr  
Reset 

Value  
Description  

16:4  RW 0x0000  

cmd_addr  

Mode Register value driven on the memory address 

bits, A1 2 to A0, during a M ode Register Set operation 

defined by cmd_opcode=MRS. For other values of 

cmd_opcode this field is ignored. Refer to the 

memory specification for the correct settings of the 

various bits of this field during a MRS operation.  

If LPDDR2, this fields is merge d into bank_addr -  

lpddr2_addr.  

3:0  RW 0x0  

cmd_opcode  

Command to be issued to the memory.  

4'b0000: Deselect. This is only used for timing 

purposes, no actual direct Deselect command is 

passed to the memories  

4'b0001: Precharge All (PREA)  

4'b0010: Refresh (REF)  

4'b0011: Mode Register Set (MRS) -  is MRW in 

LPDDR2, MRS otherwise  

4'b0100: ZQ Calibration Short (ZQCS, only applies to 

LPDDR2/DDR3)  

4'b0101: ZQ Calibration Long (ZQCL, only applies to 

LPDDR2/DDR3)  

4'b0110: Software Driven Reset (RSTL, only applies 

to DDR3)  

4'b0111: Reserved  

4'b1000: Mode Register Read (MRR) -  is MRR in 

LPDDR2, is SRR in mDRR and is MPR in DDR3  

4'b1001: Deep Power Down Entry (DPDE, only 

applies to mDDR/LPDDR2)  

Others: Reserved  

 

 

DDR_PCTL_POWCTL  
Address: Operational Base + offset (0 x0044)  

Power Up Control Register  

Bit  Attr  
Reset 

Value  
Description  

31:1  RO 0x0  reserved  

0 R/WSC  0x0  

power_up_start  

Start the memory power up sequence.  

When this bit is set to 1'b1, uPCTL starts the CKE and 

RESET power up sequence to the memories. Thi s bit 

is automatically cleared by uPCTL after the sequence 

is completed. This bit cannot be cleared to 1'b0 by 

software.  
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DDR_PCTL_POWSTAT  

Address: Operational Base + offset (0x0048)  
Power Up Status Register  

Bit  Attr  
Reset 

Value  
Description  

31:1  RO 0x0  reserved  

0 RO 0x0  

power_up_done  

Returns the status of the memory power -up 

sequence.  

1'b0: Power -up sequence has not been performed  

1'b1: Power -up sequence has been performed  

 

 
DDR_PCTL_CMDTSTAT  

Address: Operational Base + offset (0x004c)  

Command T imers Status Register  

Bit  Attr  
Reset 

Value  
Description  

31:1  RO 0x0  reserved  

0 RO 0x0  

cmd_tstat  

Returns the status of the timers for memory 

commands.  

This ANDs all the command timers together.  

1'b0: One or more command timers has not expired  

1'b1: Al l command timers have expired  

 

 

DDR_PCTL_CMDTSTATEN  
Address: Operational Base + offset (0x0050)  

Command Timers Status Enable Register  

Bit  Attr  
Reset 

Value  
Description  

31:1  RO 0x0  reserved  

0 RW 0x0  

cmd_tstat_en  

Enables the generation of the status o f the timers for 

memory commands.  

Is enabled before CMDTSTAT register is read.  

1'b0: Disabled  

1'b1: Enabled  

 
 

DDR_PCTL_MRRCFG0  

Address: Operational Base + offset (0x0060)  
Mode Register Read Configuration 0  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

3:0  RW 0x0  

mrr_byte_sel  

Selects which byte's data to store when performing 

an MRR command via MCMD.  

LegalValues: 0 .. 8  

 

 
DDR_PCTL_MRRSTAT0  

Address: Operational Base + offset (0x0064)  

Mode Register Read Status 0 Register  

Bit  Attr  
Reset 

Va lue  
Description  

31:24  RO 0x00  
mrrstat_beat3  

MRR/MPR read data beat 3  

23:16  RO 0x00  
mrrstat_beat2  

MRR/MPR read data beat 2  

15:8  RO 0x00  
mrrstat_beat1  

MRR/MPR read data beat 1  

7:0  RO 0x00  
mrrstat_beat0  

MRR/MPR read data beat 0  

 

 

DDR_PCTL_MRRSTAT1  
Addr ess: Operational Base + offset (0x0068)  

Mode Register Read Status 0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RO 0x00  
mrrstat_beat7  

MRR/MPR read data beat 7  

23:16  RO 0x00  
mrrstat_beat6  

MRR/MPR read data beat 6  

15:8  RO 0x00  
mrrstat_beat5  

MRR/M PR read data beat 5  

7:0  RO 0x00  
mrrstat_beat4  

MRR/MPR read data beat 4  

 
 

DDR_PCTL_MCFG  

Address: Operational Base + offset (0x0080)  

Memory Configuration Register  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:24  RW 0x00  

mddr_lpddr2_clock_stop_idle  

Clock stop i dle period in n_clk cycles. Memories are 

placed into clock stop mode if the NIF is idle for 

mddr_lpddr2_clkstop_idle n_clk cycles. The 

automatic clock stop function is disabled when 

mddr_lpddr2_clkstop_idle=0.  

Clock stop mode is only applicable in mDDR/LPD DR2.  

23:22  RW 0x0  

mddr_lpddr2_en  

mDDR/LPDDR2 Enable. Enables support for mDDR or 

LPDDR2.  

2'b00: mDDR/LPDDR2 Disabled  

2'b10: mDDR Enabled  

2'b11: LPDDR2 Enabled  

Others: Reserved.  

21:20  RW 0x0  

mddr_lpddr2_bl  

mDDR/LPDDR2 Burst Length. The BL setting must be 

consistent with the value programmed into the BL 

field of MR.  

2'b00: BL2, Burst length of 2 (MR.BL=3'b001, mDDR 

only)  

2'b01: BL4, Burst length of 4 (MR.BL=3'b010, for 

mDDR and LPDDR2)  

2'b10: BL8, Burst length of 8 (MR.BL=3'b011, for 

mDDR and LPDDR2)  

2'b11 : BL16, Burst length of 16 (MR.BL=3'b100, for 

mDDR and LPDDR2)  

This value is effective only if 

MCFG.mddr_lpddr2_en[1]=1'b1. Otherwise, 

MCFG.mem_bl is used to define uPCTL's Burst Length 

(for DDR2/DDR3).  

19:18  RW 0x1  

tfaw_cfg  

Sets tFAW to be 4, 5 or 6 time s tRRD.  

2'b00: set tFAW=4*tRRD  

2'b01: set tFAW=5*tRRD  

2'b10: set tFAW=6*tRRD  

17  RW 0x0  

pd_exit_mode  

Selects the mode for Power Down Exit. For 

DDR2/DDR3, the power down exit mode setting in 

uPCTL must be consistent with the value 

programmed into the powe r down exit mode bit of 

MR0. For mDDR/LPDDR2, only fast exit mode is valid.  

1'b0: slow exit  

1'b1: fast exit  
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Bit  Attr  
Reset 

Value  
Description  

16  RW 0x0  

pd_type  

Sets the Power down type.  

1'b0: Precharge Power Down  

1'b1: Active Power Down  

15:8  RW 0x00  

pd_idle  

Power -down idle period in n_ clk cycles. Memories are 

placed into power -down mode if the NIF is idle for 

pd_idle n_clk cycles. The automatic power down 

function is disabled when pd_idle=0.  

7 RO 0x0  reserved  

6 RW 0x0  

lpddr2_s4  

Enables LPDDR2 -S4 support.  

1'b0: LPDDR2 -S4 disabled (LPDD R2-S2 enabled)  

1'b1: LPDDR2 -S4 enabled  

5 RW 0x1  

ddr3_en  

Select DDR2 or DDR3 protocol. Ignored, if mDDR or 

LPDDR2 support is enabled.  

1'b0: DDR2 Protocol Rules  

1'b1: DDR3 Protocol Rules  

4 RW 0x0  

stagger_cs  

For multi - rank commands from the DCU, stagger th e 

assertion of CS_N to odd and even ranks by one n_clk 

cycle. This is useful when using RDIMMs, when 

multi - rank commands may be interpreted as writes 

to control words in the register chip.   

1'b0: Do not stagger CS_N  

1'b1: Stagger CS_N  

3 RW 0x0  

two_t_en  

Enables 2T timing for memory commands.  

1'b0: Disabled  

1'b1: Enabled  

2 RW 0x0  

bl8int_en  

Setting this bit enables the BL8 interrupt function of 

DDR2. This is the capability to early terminate a BL8 

after only 4 DDR beats by issuing the next command 

two cyc les earlier. This functionality is only available 

for DDR2 memories and this setting is ignored for 

mDDR/LPDDR2 and DDR3.  

1'b0: Disabled  

1'b1: Enabled  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

cke_or_en  

This bit is intended to be set for 4 - rank RDIMMs, 

which have a 2 -bit CKE input. If s et, dfi_cke[0] is 

asserted to enable either of the even ranks (0 and 2), 

while dfi_cke[1] is asserted to enable either of the 

odd ranks (1 and 3). dfi_cke[3:2] are inactive (0)  

1'b0: Disabled  

1'b1: Enabled  

0 RW 0x0  

mem_bl  

DDR Burst Length. The BL setting in DDR2 / DDR3 

must be consistent with the value programmed into 

the BL field of MR0.  

1'b0: BL4, Burst length of 4 (MR0.BL=3'b010, DDR2 

only)  

1'b1: BL8, Burst length of 8 (MR0.BL=3'b011 for 

DDR2, MR0.BL=2'b00 for DDR3)  

 

 

DDR_PCTL_PPCFG  

Address: Operation al Base + offset (0x0084)  
Partially Populated Memories Configuration Register  

Bit  Attr  
Reset 

Value  
Description  

31:9  RO 0x0  reserved  

8:1  RW 0x00  

rpmem_dis  

Reduced Population Disable bits. Setting these bits 

disables the corresponding NIF/DDR data lan es from 

writing or reading data. Lane 0 is always present, 

hence only 8 bits are required for the remaining lanes 

including the ECC lane.  

In 1:2 mode bit 0 of rpmem_dis covers 

n_wdata/n_rdata/m_ctl_d/m_phy_q[63:32], bit 1 

[95:64] etc.  

In 1:1 mode bit 0 of rpmem_dis covers 

n_wdata/n_rdata/m_ctl_d/m_phy_q[31:16], bit 2 

[47:32] etc.  

There are no restrictions on which byte lanes can be 

disabled, other than byte lane 0 is required. Gaps 

between enabled byte lanes are allowed.  

For each bit:  

1'b0: lane exists  

1'b 1: lane is disabled  
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Bit  Attr  
Reset 

Value  
Description  

0 RW 0x0  

ppmem_en  

Partially Population Enable bit. Setting this bit 

enables the partial population of external memories 

where the entire application bus is routed to a 

reduced size memory system. The lower half of the 

SDRAM data bus, b it 0 up to bit UPCTL_M_DW/2 -1, is 

the active portion when Partially Populated memories 

are enabled.  

1'b0: Disabled  

1'b1: Enabled  

 

 
DDR_PCTL_MSTAT  

Address: Operational Base + offset (0x0088)  

Memory Status Register  

Bit  Attr  
Reset 

Value  
Description  

31 :3  RO 0x0  reserved  

2 RO 0x0  

self_refresh  

Indicates if uPCTL, through auto self refresh, has 

placed the memories in Self Refresh.  

1'b0: Memory is not in Self Refresh  

1'b1: Memory is in Self Refresh  

1 RO 0x0  

clock_stop  

Indicates if uPCTL has placed the me mories in Clock 

Stop.  

1'b0: Memory is not in Clock Stop  

1'b1: Memory is in Clock Stop  

0 RO 0x0  

power_down  

Indicates if uPCTL has placed the memories in Power 

Down.  

1'b0: Memory is not in Power Down  

1'b1: Memory is in Power -Down  

 

 

DDR_PCTL_LPDDR2ZQCFG  
Address: Operational Base + offset (0x008c)  

LPDDR2 ZQ Configuration Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RW 0xab  

zqcl_op  

Value to drive on memory address bits [19:12] for an 

automatic hardware generated ZQCL command 

(LPDDR2). Corresponds to  OP7 .. OP0 of Mode 

Register Write (MRW) command which is used to 

send ZQCL command to memory.  
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Bit  Attr  
Reset 

Value  
Description  

23:16  RW 0x0a  

zqcl_ma  

Value to drive on memory address bits [11:4] for an 

automatic hardware generated ZQCL command 

(LPDDR2). Corresponds to MA7 .. MA0 of Mode 

Register Write (MRW) command which is used to 

send ZQCL command to memory.  

15:8  RW 0x56  

zqcs_op  

Value to drive on memory address bits [19:12] for an 

automatic hardware generated ZQCS command 

(LPDDR2). Corresponds to OP7 .. OP0 of Mode 

Register Write (MRW)  command which is used to 

send ZQCS command to memory.  

7:0  RW 0x0a  

zqcs_ma  

Value to drive on memory address bits [11:4] for an 

automatic hardware generated ZQCS command 

(LPDDR2). Corresponds to MA7 .. MA0 of Mode 

Register Write (MRW) command which is used  to 

send ZQCS command to memory.  

 

 
DDR_PCTL_MCFG1  

Address: Operational Base + offset (0x0090)  

Memory Configuration 1 Register  

Bit  Attr  
Reset 

Value  
Description  

31  RW 0x0  

hw_exit_idle_en  

When this bit is programmed to 1'b1 the c_active_in 

pin can be u sed to exit from the automatic clock stop, 

power down or self - refresh modes.  

30:24  RO 0x0  reserved  

23:16  RW 0x00  

hw_idle  

Hardware idle period. The c_active output is driven 

high if the NIF is idle in Access state for hw_idle * 32 

* n_clk cycles. The hard ware idle function is disabled 

when hw_idle=0.  

15:8  RO 0x0  reserved  

7:0  RW 0x00  

sr_idle  

Self Refresh idle period. Memories are placed into 

Self -Refresh mode if the NIF is idle in Access state for 

sr_idle * 32 * n_clk cycles. The automatic self refresh 

fu nction is disabled when sr_idle=0.  

 

 
DDR_PCTL_DTUPDES  

Address: Operational Base + offset (0x0094)  

DTU Status Register  
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Bit  Attr  
Reset 

Value  
Description  

31:14  RO 0x0  reserved  

13  RO 0x0  

dtu_rd_missing  

Indicates if one or more read beats of data did no t 

return from memory  

12:9  RO 0x0  

dtu_eaffl  

Indicates the number of entries in the FIFO that is 

holding the log of error addresses for data 

comparison  

8 RO 0x0  

dtu_random_error  

Indicates that the random data generated had some 

failures when written and re ad to the memories  

7 RO 0x0  

dtu_err_b7  

Detected at least 1 bit error for bit 7 in the 

programmable data buffers  

6 RO 0x0  

dtu_err_b6  

Detected at least 1 bit error for bit 6 in the 

programmable data buffers  

5 RO 0x0  

dtu_err_b5  

Detected at least 1 bit erro r for bit 5 in the 

programmable data buffers  

4 RO 0x0  

dtu_err_b4  

Detected at least 1 bit error for bit 4 in the 

programmable data buffers  

3 RO 0x0  

dtu_err_b3  

Detected at least 1 bit error for bit 3 in the 

programmable data buffers  

2 RO 0x0  

dtu_err_b2  

Detected at least 1 bit error for bit 2 in the 

programmable data buffers  

1 RO 0x0  

dtu_err_b1  

Detected at least 1 bit error for bit 1 in the 

programmable data buffers  

0 RO 0x0  

dtu_err_b0  

Detected at least 1 bit error for bit 0 in the 

programmable data buffe rs 

 

 
DDR_PCTL_DTUNA  

Address: Operational Base + offset (0x0098)  

DTU Number of Addresses Created Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

dtu_num_address  

Indicates the number of addresses that were 

created on the NIF interface dur ing random 

data generation  
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DDR_PCTL_DTUNE  

Address: Operational Base + offset (0x009c)  
DTU Number of Errors Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

dtu_num_errors  

Indicates the number of errors that were 

detected on the readbac k of the NIF data 

during random data generation.  

 

 

DDR_PCTL_DTUPRD0  
Address: Operational Base + offset (0x00a0)  

DTU Parallel Read 0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0000  

dtu_allbits_1  

Allows all the bit ones from each of the 16 r eceived 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monitored to train the eye.  

15:0  RO 0x0000  

dtu_allbits_0  

Allows all the bit zeros from each of the 16 received 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monitored to train the eye.  

 

 

DDR_PCTL_DTUPRD1  

Address: Operational Base + offset (0x00a4)  
DTU Parallel Read 1 Register  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0000  

dtu_allbits_3  

Allows all the bit threes from each of the 16 received 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monitored to train the eye.  

15:0  RO 0x0000  

dtu_allbits_2  

Allows all t he bit twos from each of the 16 received 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monitored to train the eye.  

 
 

DDR_PCTL_DTUPRD2  

Address: Operational Base + offset (0x00a8)  
DTU Paralle l Read 2 Register  
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Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0000  

dtu_allbits_5  

Allows all the bit fives from each of the 16 received 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monit ored to train the eye.  

15:0  RO 0x0000  

dtu_allbits_4  

Allows all the bit fours from each of the 16 received 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monitored to train the eye.  

 

 

DDR_PCT L_DTUPRD3  

Address: Operational Base + offset (0x00ac)  
DTU Parallel Read 3 Register  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0000  

dtu_allbits_7  

Allows all the bit sevens from each of the 16 received 

read bytes to be read in parallel. Used as part o f read 

data eye training where a transition is required to be 

monitored to train the eye.  

15:0  RO 0x0000  

dtu_allbits_6  

Allows all the bit sixes from each of the 16 received 

read bytes to be read in parallel. Used as part of read 

data eye training where a transition is required to be 

monitored to train the eye.  

 

 
DDR_PCTL_DTUAWDT  

Address: Operational Base + offset (0x00b0)  

DTU Address Width Register  

Bit  Attr  
Reset 

Value  
Description  

31:11  RO 0x0  reserved  

10:9  RW 0x1  

number_ranks  

Number of supported m emory ranks.  

2'b00: 1 rank  

2'b01: 2 ranks  

2'b10: 3 ranks  

2'b11: 4 ranks  

8 RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

7:6  RW 0x2  

row_addr_width  

Width of the memory row address bits.  

2'b00: 13 bits wide  

2'b01: 14 bits wide  

2'b10: 15 bits wide  

2'b11: 16 bits wide  

5 RO 0x0  rese rved  

4:3  RW 0x2  

bank_addr_width  

Width of the memory bank address bits.  

2'b00: 2 bits wide (4 banks)  

2'b01: 3 bits wide (8 banks)  

Others: Reserved  

2 RO 0x0  reserved  

1:0  RW 0x0  

column_addr_width  

Width of the memory column address bits.  

2'b00: 7 bits wide   

2'b01: 8 bits wide  

2'b10: 9 bits wide  

2'b11: 10 bits wide  

 

 
DDR_PCTL_TOGCNT1U  

Address: Operational Base + offset (0x00c0)  

Toggle Counter 1us Register  

Bit  Attr  
Reset 

Value  
Description  

31:10  RO 0x0  reserved  

9:0  RW 0x064  
toggle_counter_1u  

The number  of internal timers clock cycles  

 

 

DDR_PCTL_TINIT  
Address: Operational Base + offset (0x00c4)  

t_init Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:9  RO 0x0  reserved  

8:0  RW 0x0c8  

t_init  

Defines the time period (in us) to hold dfi_cke and 

dfi_r eset_n stable during the memory power up 

sequence. The value programmed must correspond 

to at least 200us. The actual time period defined is 

TINIT * TOGCNT1U * internal timers clock period.  

 
 

DDR_PCTL_TRSTH  
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Address: Operational Base + offset (0x00c8)  
t_r sth Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:10  RO 0x0  reserved  

9:0  RW 0x000  

t_rsth  

Defines the time period (in us) to hold the dfi_reset_n 

signal high after it is de -asserted during the DDR3 

Power Up/Reset sequence. The value programmed 

for DDR3 must correspond to minimum 500us of 

delay. For mDDR and DDR2, this register should be 

programmed to 0.The actual time period defined is 

TRSTH * TOGCNT1U * internal timers clock period.  

 

 
DDR_PCTL_TOGCNT100N  

Address: Operational Base + offset (0x00 cc)  

Toggle Counter 100ns  

Bit  Attr  
Reset 

Value  
Description  

31:7  RO 0x0  reserved  

6:0  RW 0x01  
toggle_counter_100n  

The number of internal timers clock cycles  

 

 

DDR_PCTL_TREFI  
Address: Operational Base + offset (0x00d0)  

t_refi Timing Register  

Bit  Attr   
Reset 

Value  
Description  

31:8  RO 0x0  reserved  

7:0  RW 0x01  

t_refi  

Defines the time period (in 100ns units) of the 

Refresh interval.  

The actual time period defined is TREFI * 

TOGCNT100N * internal timers clock period.  

 
 

DDR_PCTL_TMRD  

Address: Operatio nal Base + offset (0x00d4)  
t_mrd Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:3  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

2:0  RW 0x1  

t_mrd  

Mode Register Set command cycle time in memory 

clock cycles.  

mDDR: Time from MRS to any valid command  

LPDDR2: Time from MRS (MRW ) to any valid 

command  

DDR2: Time from MRS to any valid command  

DDR3: Time from MRS to MRS command  

mDDR Legal Values: 2  

LPDDR2 Legal Values: 5  

DDR2 Legal Values: 2..3  

DDR3 Legal Values: 2..4  

 

 
DDR_PCTL_TRFC  

Address: Operational Base + offset (0x00d8)  

t_r fc Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:9  RO 0x0  reserved  

8:0  RW 0x001  

t_rfc  

Refresh to Active/Refresh command time in memory 

clock cycles.  

mDDR Legal Values: 7..28  

LPDDR2 Legal Values: 15..112  

DDR2 Legal Values: 15..131  

DDR3 Legal Val ues: 36.. 374  

 

 

DDR_PCTL_TRP  
Address: Operational Base + offset (0x00dc)  

t_trp Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:18  RO 0x0  reserved  

17:16  RW 0x1  

prea_extra  

Additional cycles required for a Precharge All (PREA) 

command -  in additio n to t_rp. In terms of memory 

clock cycles.  

mDDR Value: 0  

LPDDR2 Value: Value that corresponds (tRPab 

- tRPpb). Rounded up in terms of memory clock 

cycles. Values can be 0, 1, 2.  

DDR2 Value: 1 if 8 Banks, 0 otherwise  

DDR3 Value: 0  

15:4  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

3:0  RW 0x6  

t_rp  

Precharge period in memory clock cycles.  

For LPDDR2, this should be set to TRPpb.  

mDDR Legal Values: 2..3  

LPDDR2 Legal Values: 3..13  

DDR2 Legal Values: 3..7  

DDR3 Legal Values: 5..14  

 

 
DDR_PCTL_TRTW  

Address: Operational Base + offset (0x00e0)  

t_rtw Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x2  

t_rtw  

Read to Write turnaround time in memory clock 

cycles.  

mDDR Legal Values: 3..11  

LPDDR2 Legal Values: 1..11  

DDR2 Legal Values: 2..10  

DDR3 Legal Values: 2..10  

 

 
DDR_PCTL_TAL  

Address: Operational Base + offset (0x00e4)  

AL Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x0  

t_al  

Additive Latency in memory clock cycles.  

For DDR2 this must match the value programmed 

into the AL field o f MR1.  

For DDR3 this must be 0, CL -1, CL -2 depending 

weather the AL value in MR1 is 0,1, or 2 respectively. 

CL is the CAS latency programmed into MR0.  

For mDDR and LPDDR2, there is no AL field in the 

mode registers, and this setting should be set to 0  

mDDR  Legal Values: 0  

LPDDR2 Legal Values: 0  

DDR2 Legal Values: AL  

DDR3 Legal Values: 0, CL -1, CL -2 (depending on 

AL=0,1,2 in MR1)  
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DDR_PCTL_TCL  
Address: Operational Base + offset (0x00e8)  

CL Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x4  

t_cl  

CAS Latency in memory clock cycles.  

If mDDR/DDR2/DDR3, the uPCTL setting must match 

the value programmed into the CL field of MR0.  

If LPDDR2, the uPCTL setting must match RL 

(ReadLatency), where RL is the value programmed 

into t he "RL & W" field of MR2  

mDDR/DDR2/3 Legal Value: CL  

LPDDR2 Legal Value: RL  

 
 

DDR_PCTL_TCWL  

Address: Operational Base + offset (0x00ec)  
CWL Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x3  

t_cwl  

CAS Write Latency in memory clock cycles.  

For mDDR, the setting must be 1.  

For LPDDR2 the setting must match WL (Write 

Latency), where WL is the value programmed into the 

"RL & WL" field of MR2.  

For DDR2 the setting must match CL -1, where CL is 

the value programmed into the C L field of MR0.  

For DDR3, the setting must match the value 

programmed in the memory CWL field of MR2.  

mDDR Legal Value: 1  

LPDDR2 Legal Values: WL  

DDR2 Legal Value: CL -1 

DDR3 Legal Value: CWL  

 

 
DDR_PCTL_TRAS  

Address: Operational Base + offset (0x00f0)  

t_ras Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

5:0  RW 0x10  

t_ras  

Activate to Precharge command time in memory 

clock cycles.  

mDDR Legal Values: 4..8  

LPDDR2 Legal Values: 7..23  

DDR2 Legal Values: 8..24  

DDR3 Legal Values: 15. .38  

 

 
DDR_PCTL_TRC  

Address: Operational Base + offset (0x00f4)  

t_rc Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  

5:0  RW 0x16  

t_rc  

Row Cycle time in memory clock cycles. Specifies the 

minimum Activate to Activate distance fo r accesses 

to same bank.  

mDDR Legal Values: 5..11  

LPDDR2 Legal Values: 10..36  

DDR2 Legal Values: 11..31  

DDR3 Legal Values: 20..52  

 

 

DDR_PCTL_TRCD  
Address: Operational Base + offset (0x00f8)  

t_rcd Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x6  

t_rcd  

Row to Column delay in memory clock cycles. 

Specifies the minimum Activate to Column distance.  

mDDR Legal Values: 2..3  

LPDDR2 Legal Values: 3..13  

DDR2 Legal Values: 3..7  

DDR3 Legal Values: 5..14  

 

 

DDR_PCTL_TRRD  
Address: Operational Base + offset (0x00fc)  

t_rrd Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                321  

Bit  Attr  
Reset 

Value  
Description  

3:0  RW 0x4  

t_rrd  

Row- to -Row delay in memory clock cycles. Specifies 

the minimum Activate - to -Activate distance for 

consecutive accesses to different banks in the same 

rank.  

mDDR Legal Values: 1..2  

LPDDR2 Legal Values: 2..6  

DDR2 Legal Values: 2..6  

DDR3 Legal Values: 4..8  

 

 
DDR_PCTL_TRTP  

Address: Operational Base + offset (0x0100)  

t_rtp Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x3  

t_rtp  

Read to Precharge time in memory clock cycles. 

Specifies the minimum distance Read to Precharge 

for consecutive accesses to same bank.  

mDDR Value: 0  

LPDDR2 Legal Values: 2..4  

DDR2 Legal Values: 2..4  

DDR3 Legal Values: 3..8  

 

 

DDR_PCTL_TWR  
Address: Operational Base + offset (0x0104)  

t_wr Register  

Bit  Attr  
Reset 

Value  
Description  

31:5  RO 0x0  reserved  

4:0  RW 0x06  

t_wr  

Write recovery time in memory clock cycles. When 

using close page the uPCTL setting must be 

consist ent with the WR field setting of MR0.  

mDDR Legal Values: 2..3  

LPDDR2 Legal Values: 3..8  

DDR2 Legal Values: 3..8  

DDR3 Legal Values: 6..16  

 
 

DDR_PCTL_TWTR  

Address: Operational Base + offset (0x0108)  
t_wtr Timing Register  
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Bit  Attr  
Reset 

Value  
Descriptio n  

31:4  RO 0x0  reserved  

3:0  RW 0x4  

t_wtr  

Write to Read turnaround time, in memory clock 

cycles.  

mDDR Legal Values: 1..2  

LPDDR2 Legal Values: 2..4  

DDR2 Legal Values: 2..4  

DDR3 Legal Values: 3..8  

 

 

DDR_PCTL_TEXSR  

Address: Operational Base + offset (0x010c )  
t_exsr Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:10  RO 0x0  reserved  

9:0  RW 0x001  

t_exsr  

Exit Self Refresh to first valid command delay, in 

memory clock cycles.  

For mDDR, this should be programmed to match 

tXSR.  

For LPDDR2, this should b e programmed to match 

tXSR.  

For DDR2, this should be programmed to match 

tXSRD (SRE to read - related command) as defined by 

the memory device specification.  

For DDR3, this should be programmed to match 

tXSDLL (SRE to a command requiring DLL locked) as 

defin ed by the memory device specification.  

mDDR Legal Values: 17..40  

LPDDR2 Legal Values: 17..117  

DDR2 Typical Value: 200  

DDR3 Typical Value: 512  

 

 
DDR_PCTL_TXP  

Address: Operational Base + offset (0x0110)  

t_xp Timing Register  

Bit  Attr  
Reset 

Value  
Descript ion  

31:3  RO 0x0  reserved  

2:0  RW 0x1  

t_xp  

Exit Power Down to first valid command delay when 

DLL is on (fast exit), measured in memory clock 

cycles.  

Legal Values: 1..7  
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DDR_PCTL_TXPDLL  

Address: Operational Base + offset (0x0114)  
t_xpdll Timing Registe r 

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  

5:0  RW 0x00  

t_xpdll  

Exit Power Down to first valid command delay when 

DLL is off (slow exit), measured in memory clock 

cycles.  

mDDR/LPDDR2 Value: 0  

DDR2/DDR3 Legal Values: 3..63  

 

 
DDR_PCTL_TZQ CS 

Address: Operational Base + offset (0x0118)  

t_zqcs Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:7  RO 0x0  reserved  

6:0  RW 0x00  

t_zqcs  

SDRAM ZQ Calibration Short period, in memory clock 

cycles. Should be programmed to match the tZQCS 

timing value as defined in the memory specification.  

mDDR Value: 0  

LPDDR2 Legal Values: 15..48  

DDR2 Value: 0  

DDR3 Typical Value: 64  

 

 

DDR_PCTL_TZQCSI  
Address: Operational Base + offset (0x011c)  

t_zqcsi Timing Register  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

t_zqcsi  

SDRAM ZQCS interval, measured in Refresh 

interval units. The total time period defined is 

TZQCSI*TREFI * TOGCNT100N * internal 

timers clock period. Programming a value of 0 

in t_zqcsi disables the auto -ZQCS 

functionality in uPCTL.  

mDD R Value: 0  

LPDDR2 Legal Values: 0..4294967295  

DDR2 Value: 0  

DDR3 Legal Values: 0..4294967295  
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DDR_PCTL_TDQS  
Address: Operational Base + offset (0x0120)  

t_dqs Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:3  RO 0x0  reserved  

2:0  RW 0x1  

t_dqs  

Additional data turnaround time in memory clock 

cycles for accesses to different ranks. Used to 

increase the distance between column commands to 

different ranks, allowing more tolerance as the driver 

source changes on the bidirectional DQS and/or DQ 

signals.  

mDDR Legal Values: 1..7  

LPDDR2 Legal Values: 1..7  

DDR2 Legal Values: 1..7  

DDR3 Legal Values: 1..7  

 
 

DDR_PCTL_TCKSRE  

Address: Operational Base + offset (0x0124)  
t_cksre Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:5  RO 0x0  reserved  

4:0  RW 0x 00  

t_cksre  

In DDR3, this is the time after Self Refresh Entry that 

CKE is held high before going low. In memory clock 

cycles. Specifies the clock disable delay after SRE. 

This should be programmed to match the greatest 

value between 10ns and 5 memory clock  periods.  

mDDR Value: 0  

LPDDR2 Value: 0  

DDR2 Value: 0  

DDR3 Legal Values: 5..15  

 

 
DDR_PCTL_TCKSRX  

Address: Operational Base + offset (0x0128)  

t_cksrx Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:5  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

4:0  RW 0x00  

t_cksrx  

In DDR3,  this is the time (before Self Refresh Exit) 

that CKE is maintained high before issuing SRX. In 

memory clock cycles. Specifies the clock stable time 

before SRX. This should be programmed to match the 

greatest value between 10ns and 5 memory clock 

periods.  

mDDR Value: 0  

LPDDR2 Value: 0  

DDR2 Value: 0  

DDR3 Legal Values: 5..15  

 

 
DDR_PCTL_TCKE  

Address: Operational Base + offset (0x012c)  

t_cke Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:3  RO 0x0  reserved  

2:0  RW 0x3  

t_cke  

CKE minimum pulse width i n memory clock cycles.  

mDDR Legal Value: 2  

LPDDR2 Legal Values: 3  

DDR2 Legal Value: 3  

DDR3 Legal Values: 3..6  

 

 

DDR_PCTL_TMOD  
Address: Operational Base + offset (0x0130)  

t_mod Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:5  RO 0x0  reserved  

4: 0 RW 0x00  

t_mod  

In DDR3 mode, this is the time from MRS to any valid 

non -MRS command (except DESELECT or NOP) in 

memory clock cycles.  

mDDR Value: 0  

LPDDR2 Value: 0  

DDR2 Value: 0  

DDR3 Legal Values: 0..31  

 
 

DDR_PCTL_TRSTL  

Address: Operational Base + offset (0x0134)  
Reset Low Timing Register  
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Bit  Attr  
Reset 

Value  
Description  

31:7  RO 0x0  reserved  

6:0  RW 0x00  

t_rstl  

Memory Reset Low time, in memory clock cycles. 

Defines the time period to hold dfi_reset_n signal low 

during a software driven DDR3 Reset Ope ration. The 

value programmed must correspond to at least 100ns 

of delay.  

mDDR Value: 0  

LPDDR2 Value: 0  

DDR2 Value: 0  

DDR3 Legal Values: 1..127  

 

 

DDR_PCTL_TZQCL  

Address: Operational Base + offset (0x0138)  
t_zqcl Timing Register  

Bit  Attr  
Reset 

Value  
Des cription  

31:10  RO 0x0  reserved  

9:0  RW 0x000  

t_zqcl  

SDRAM ZQ Calibration Long period in memory clock 

cycles.  

If LPDDR2, should be programmed to tZQCL.  

If DDR3, should be programmed to match the 

memory tZQinit timing value for the first ZQCL 

command duri ng memory initialization; should be 

programmed to match tZQoper timing value after 

reset and initialization.  

mDDR Value: 0  

LPDDR2 Legal Values: 60..192  

DDR2 Value: 0  

DDR3 Legal Values: 0..1023  

 

 
DDR_PCTL_TMRR  

Address: Operational Base + offset (0x013c)  

t_mrr Timing Register  

Bit  Attr  
Reset 

Value  
Description  

31:8  RO 0x0  reserved  

7:0  RW 0x02  

t_mrr  

Time for a Mode Register Read (MRR command from 

MCMD)  

 

 

DDR_PCTL_TCKESR  
Address: Operational Base + offset (0x0140)  
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t_ckesr Timing Register  

Bit  Attr  
Rese t 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x4  

t_ckesr  

Minimum CKE low width for Self Refresh entry to exit 

timing in memory clock cycles. Recommended 

settings:  

mDDR: t_ckesr = 0  

LPDDR2: t_ckesr = tCKESR setting from memories, 

rounded up in terms of memory cycles.  

DDR2: t_ckesr = 0  

DDR3: t_ckesr = t_cke + 1  

mDDR Value: 0  

LPDDR2 Legal Values: 3..8  

DDR2 Value: 0  

DDR3 Legal Values: 4..7  

 

 

DDR_PCTL_TDPD  
Address: Operational Base + offset (0x0144)  

t_dpd Timing Register  

Bit  Attr  
Reset 

Value  
Descript ion  

31:10  RO 0x0  reserved  

9:0  RW 0x000  

t_dpd  

Minimum Deep Power Down time. Is in terms of us.  

When a MCMD.DPDE command occurs, TDPD time is 

waited before MCMD.start_cmd can be cleared. 

MCMD_cmd_add_del (if any) does not start until 

TDPD has completed. This ensures TDPD requirement 

for the memory is not violated.  

The actual time period defined is TDPD* TOGCNT1U * 

internal timers clock period.  

Only applies for mDDR and LPDDR2 as Deep Power 

Down (DPD) is only valid for these memory types.  

For mDDR, tDPD=0 , while for LPDDR2, tDPD=500 us.  

For LPDDR2, if 500 us is waited externally by system, 

then set tDPD=0.  

mDDR Value: 0  

LPDDR2 Legal Values: 0 or 500  

DDR2 Legal Value: 0  

DDR3 Legal Values: 0  

 
 

DDR_PCTL_DTUWACTL  

Address: Operational Base + offset (0x0200)  
DTU Write Address Control  
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Bit  Attr  
Reset 

Value  
Description  

31:30  RW 0x0  
dtu_wr_rank  

Write rank to where data is to be targeted  

29  RO 0x0  reserved  

28:13  RW 0x0000  
dtu_wr_row  

Write row to where data is to be targeted  

12:10  RW 0x0  
dtu_wr_bank  

Write ban k to where data is to be targeted  

9:0  RW 0x000  
dtu_wr_col  

FWrite column to where data is to be targeted  

 

 
DDR_PCTL_DTURACTL  

Address: Operational Base + offset (0x0204)  

DTU Read Address Control Register  

Bit  Attr  
Reset 

Value  
Description  

31:30  RW 0x0  
dtu_rd_rank  

Read rank from where data comes  

29  RO 0x0  reserved  

28:13  RW 0x0000  
dtu_rd_row  

Read row from where data comes  

12:10  RW 0x0  
dtu_rd_bank  

Read bank from where data comes  

9:0  RW 0x000  
dtu_rd_col  

Read column from where data comes  

 

 
DDR_PCTL_DTUC FG 

Address: Operational Base + offset (0x0208)  

DTU Configuration Control Register  

Bit  Attr  
Reset 

Value  
Description  

31:23  RO 0x0  reserved  

22:16  RW 0x00  

dtu_row_increments  

Number of times to increment the row address when 

generating random data, up to  a maximum of 127 

times.  

15  RW 0x0  

dtu_wr_multi_rd  

When set puts the DTU into write once multiple reads 

mode  

14  RW 0x0  

dtu_data_mask_en  

Controls whether random generated data masks are 

transmitted. Unless enabled all data bytes are written 

to memory and expected to be read from memory.  
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Bit  Attr  
Reset 

Value  
Description  

13:10  RW 0x0  

dtu_target_lane  

Selects one of the byte lanes for data comparison into 

the programmable read data buffer  

9 RW 0x0  

dtu_generate_random  

Generate transfers using random data, otherwise 

generate transfers from th e programmable write data 

buffers.  

8 RW 0x0  

dtu_incr_banks  

When the column address rolls over increment the 

bank address until we reach and conclude bank 7.  

7 RW 0x0  

dtu_incr_cols  

Increment the column address until we saturate. 

Return to zero if DTUCFG.d tu_incr_banks is set to 1 

and we are not at bank 7.  

6:1  RW 0x00  

dtu_nalen  

Length of the NIF transfer sequence that is passed 

through the uPCTL for each created address.  

0 RW 0x0  

dtu_enable  

When set, allows the DTU module to take ownership 

of the NIF inte rface:  

1'b1: DTU enabled  

1'b0: DTU disabled  

 

 

DDR_PCTL_DTUECTL  
Address: Operational Base + offset (0x020c)  

DTU Execute Control Register  

Bit  Attr  
Reset 

Value  
Description  

31:3  RO 0x0  reserved  

2 R/WSC  0x0  

wr_multi_rd_rst  

When set, resets the DTU in w rite once multiple reads 

mode, to allow a new write to be performed. This bit 

automatically clears.  

1 R/WSC  0x0  

run_error_reports  

When set, initiates the calculation of the error status 

bits. This bit automatically clears when the 

re -calculation is done.  This is only used in debug 

mode to verify the comparison logic.  

0 R/WSC  0x0  

run_dtu  

When set, initiates the running of the DTU read and 

write transfer. This bit automatically clears when the 

transfers are completed.  
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DDR_PCTL_DTUWD0  
Address: Operation al Base + offset (0x0210)  

DTU Write Data #0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RW 0x00  
dtu_wr_byte3  

Write data byte  

23:16  RW 0x00  
dtu_wr_byte2  

Write data byte  

15:8  RW 0x00  
dtu_wr_byte1  

Write data byte  

7:0  RW 0x00  
dtu_wr_byte0  

Write da ta byte  

 
 

DDR_PCTL_DTUWD1  

Address: Operational Base + offset (0x0214)  
DTU Write Data #1 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RW 0x00  
dtu_wr_byte7  

Write data byte  

23:16  RW 0x00  
dtu_wr_byte6  

Write data byte  

15:8  RW 0x00  
dtu_wr_byte5  

Write  data byte  

7:0  RW 0x00  
dtu_wr_byte4  

Write data byte  

 

 
DDR_PCTL_DTUWD2  

Address: Operational Base + offset (0x0218)  

DTU Write Data #2 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RW 0x00  
dtu_wr_byte11  

Write data byte  

23:16  RW 0x00  
dtu_wr_byte10  

Write data byte  

15:8  RW 0x00  
dtu_wr_byte9  

Write data byte  

7:0  RW 0x00  
dtu_wr_byte8  

Write data byte  

 

 

DDR_PCTL_DTUWD3  
Address: Operational Base + offset (0x021c)  

DTU Write Data #3 Register  
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Bit  Attr  
Reset 

Value  
Description  

31:24  RW 0x00  
dtu_wr_byte15  

Write data byte  

23:16  RW 0x00  
dtu_wr_byte14  

Write data byte  

15:8  RW 0x00  
dtu_wr_byte13  

Write data byte  

7:0  RW 0x00  
dtu_wr_byte12  

Write data byte  

 

 

DDR_PCTL_DTUWDM  

Address: Operational Base + offset (0x0220)  
DTU Write Data Mask Register  

Bit  Attr  
Res et 

Value  
Description  

31:16  RO 0x0  reserved  

15:0  RW 0x0000  

dm_wr_byte0  

Write data mask bit, one bit for each byte. Each bit 

should be 0 for a byte lane that contains valid write 

data.  

 

 
DDR_PCTL_DTURD0  

Address: Operational Base + offset (0x0224)  

DTU Read Data #0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RO 0x00  
dtu_rd_byte3  

Read byte  

23:16  RO 0x00  
dtu_rd_byte2  

Read byte  

15:8  RO 0x00  
dtu_rd_byte1  

Read byte  

7:0  RO 0x00  
dtu_rd_byte0  

Read byte  

 

 

DDR_PCTL_DTURD1  
Address: Operational Base + of fset (0x0228)  

DTU Read Data #1 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RO 0x00  
dtu_rd_byte7  

Read byte  

23:16  RO 0x00  
dtu_rd_byte6  

Read byte  
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Bit  Attr  
Reset 

Value  
Description  

15:8  RO 0x00  
dtu_rd_byte5  

Read byte  

7:0  RO 0x00  
dtu_rd_byte4  

Read byte  

 

 

DDR_PCTL_DTURD2  

Address: O perational Base + offset (0x022c)  
DTU Read Data #2 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RO 0x00  
dtu_rd_byte11  

Read byte  

23:16  RO 0x00  
dtu_rd_byte10  

Read byte  

15:8  RO 0x00  
dtu_rd_byte9  

Read byte  

7:0  RO 0x00  
dtu_rd_byte8  

Read byte  

 

 
DDR_ PCTL_DTURD3  

Address: Operational Base + offset (0x0230)  

DTU Read Data #3 Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RO 0x00  
dtu_rd_byte15  

Read byte  

23:16  RO 0x00  
dtu_rd_byte14  

Read byte  

15:8  RO 0x00  
dtu_rd_byte13  

Read byte  

7:0  RO 0x00  
dtu_rd_ byte12  

Read byte  

 

 

DDR_PCTL_DTULFSRWD  
Address: Operational Base + offset (0x0234)  

DTU LFSR Seed for Write Data Generation Register  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dtu_lfsr_wseed  

This is the initial seed for the random write 

data generation LFSR (linear feedback shift 

register), shared with the write mask 

generation.  
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DDR_PCTL_DTULFSRRD  
Address: Operational Base + offset (0x0238)  

DTU LFSR Seed for Read Data Generation Register  

Bit  Attr  Reset Value  Description  

31:0  RW 0x0000 0000  

dtu_lfsr_rseed  

This is the initial seed for the random read 

data generation LFSR (linear feedback shift 

register), this is shared with the read mask 

generation. The read data mask is 

reconstructed the same as the write data 

mask was created, allowing the " on the fly 

comparison"  ignore bytes which were not 

written.  

 

 
DDR_PCTL_DTUEAF  

Address: Operational Base + offset (0x023c)  

DTU Error Address FIFO Register  

Bit  Attr  
Reset 

Value  
Description  

31:30  RO 0x0  

ea_rank  

Indicates the rank that the error occurred in during 

random data generation. There could be a number of 

entries in this FIFO. If FIFO is empty one reads 

zeroes.  

29  RO 0x0  reserved  

28:13  RO 0x0000  

ea_row  

Indicates the row that the error occurred in during 

random data generation. There cou ld be a number of 

entries in this FIFO. If FIFO is empty one reads 

zeroes.  

12:10  RO 0x0  

ea_bank  

Indicates the bank that the error occurred in during 

random data generation. There could be a number of 

entries in this FIFO. If FIFO is empty one reads 

zeroes . 

9:0  RO 0x000  

ea_column  

Indicates the column address that the error occurred 

in during random data generation. There could be a 

number of entries in this FIFO. If FIFO is empty one 

reads zeroes.  

 

 
DDR_PCTL_DFITCTRLDELAY  

Address: Operational Base + offse t (0x0240)  

DFI tctrl_delay Register  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x2  

tctrl_delay  

Specifies the number of DFI clock cycles after an 

assertion or deassertion of the DFI control signals 

that the control signals at the PH Y-DRAM interface 

reflect the assertion or de -assertion. If the DFI clock 

and the memory clock are not phase -aligned, this 

timing parameter should be rounded up to the next 

integer value.  

 

 

DDR_PCTL_DFIODTCFG  

Address: Operational Base + offset (0x0244)  
DFI ODT Configuration  

Bit  Attr  
Reset 

Value  
Description  

31:29  RO 0x0  reserved  

28  RW 0x0  

rank3_odt_default  

Default ODT value of rank 3 when there is no 

read/write activity  

27  RW 0x0  

rank3_odt_write_sel  

Enable/disable ODT for rank 3 when a write access i s 

occurring on this rank  

26  RW 0x0  

rank3_odt_write_nse  

Enable/disable ODT for rank 3 when a write access is 

occurring on a different rank  

25  RW 0x0  

rank3_odt_read_sel  

Enable/disable ODT for rank 3 when a read access is 

occurring on this rank  

24  RW 0x0  

rank3_odt_read_nsel  

Enable/disable ODT for rank 3 when a read access is 

occurring on a different rank  

23:21  RO 0x0  reserved  

20  RW 0x0  

rank2_odt_default  

Default ODT value of rank 2 when there is no 

read/write activity  

19  RW 0x0  

rank2_odt_write_sel  

Enable/ disable ODT for rank 2 when a write access is 

occurring on this rank  

18  RW 0x0  

rank2_odt_write_nse  

Enable/disable ODT for rank 2 when a write access is 

occurring on a different rank  

17  RW 0x0  

rank2_odt_read_sel  

Enable/disable ODT for rank 2 when a read a ccess is 

occurring on this rank  
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Bit  Attr  
Reset 

Value  
Description  

16  RW 0x0  

rank2_odt_read_nsel  

Enable/disable ODT for rank 2 when a read access is 

occurring on a different rank  

15:13  RO 0x0  reserved  

12  RW 0x0  

rank1_odt_default  

Default ODT value of rank 1 when there is no 

read/write act ivity  

11  RW 0x0  

rank1_odt_write_sel  

Enable/disable ODT for rank 1 when a write access is 

occurring on this rank  

10  RW 0x0  

rank1_odt_write_nse  

Enable/disable ODT for rank 1 when a write access is 

occurring on a different rank  

9 RW 0x0  

rank1_odt_read_sel  

Enable/disable ODT for rank 1 when a read access is 

occurring on this rank  

8 RW 0x0  

rank1_odt_read_nsel  

Enable/disable ODT for rank 1 when a read access is 

occurring on a different rank  

7:5  RO 0x0  reserved  

4 RW 0x0  

rank0_odt_default  

Default ODT value of  rank 0 when there is no 

read/write activity  

3 RW 0x0  

rank0_odt_write_sel  

Enable/disable ODT for rank 0 when a write access is 

occurring on this rank  

2 RW 0x0  

rank0_odt_write_nse  

Enable/disable ODT for rank 0 when a write access is 

occurring on a differe nt rank  

1 RW 0x0  

rank0_odt_read_sel  

Enable/disable ODT for rank 0 when a read access is 

occurring on this rank  

0 RW 0x0  

rank0_odt_read_nsel  

Enable/disable ODT for rank 0 when a read access is 

occurring on a different rank  

 

 
DDR_PCTL_DFIODTCFG1  

Address: Operational Base + offset (0x0248)  

DFI ODT Timing Configuration 1 (for Latency and Length)  

Bit  Attr  
Reset 

Value  
Description  

31:27  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

26:24  RW 0x6  

odt_len_bl8_r  

ODT length for BL8 read transfers Length of dfi_odt 

signal for BL8 reads. Th is is in terms of SDR cycles. 

For BL4 reads, the length of dfi_odt is always 2 cycles 

shorter than the value in this register field.  

23:19  RO 0x0  reserved  

18:16  RW 0x6  

odt_len_bl8_w  

ODT length for BL8 write transfers Length of dfi_odt 

signal for BL8 writ es. This is in terms of SDR cycles. 

For BL4 writes, the length of dfi_odt is always 2 cycles 

shorter than the value in this register field.  

15:13  RO 0x0  reserved  

12:8  RW 0x00  

odt_lat_r  

ODT latency for reads Latency after a read command 

that dfi_odt is se t. This is in terms of SDR cycles.  

7:5  RO 0x0  reserved  

4:0  RW 0x00  

odt_lat_w  

ODT latency for writes Latency after a write command 

that dfi_odt is set. This is in terms of SDR cycles.  

 

 
DDR_PCTL_DFIODTRANKMAP  

Address: Operational Base + offset (0x024c)  

DFI ODT Rank Mapping  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0  reserved  

15:12  RW 0x8  

odt_rank_map3  

Rank mapping for dfi_odt[3]  

Determines whether dfi_odt[3] should be asserted  

Bit 15 = 1: dfi_odt[3] will be asserted to terminate 

rank 3  

Bit 14 = 1 : dfi_odt[3] will be asserted to terminate 

rank 2  

Bit 13 = 1: dfi_odt[3] will be asserted to terminate 

rank 1  

Bit 12 = 1: dfi_odt[3] will be asserted to terminate 

rank 0  

This field exists only if UPCTL_M_NRANKS = 4  
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Bit  Attr  
Reset 

Value  
Description  

11:8  RW 0x4  

odt_rank_map2  

Rank mapping f or dfi_odt[2]  

Determines which rank access(es) will cause 

dfi_odt[2] to be asserted  

Bit 11 = 1: dfi_odt[2] will be asserted to terminate 

rank 3  

Bit 10 = 1: dfi_odt[2] will be asserted to terminate 

rank 2  

Bit 9 = 1: dfi_odt[2] will be asserted to terminate 

rank 1  

Bit 8 = 1: dfi_odt[2] will be asserted to terminate 

rank 0  

This field exists only if UPCTL_M_NRANKS = 4  

7:4  RW 0x2  

odt_rank_map1  

Rank mapping for dfi_odt[1]  

Determines which rank access(es) will cause 

dfi_odt[1] to be asserted  

Bit 7 = 1: dfi_odt[1]  will be asserted to terminate 

rank 3  

Bit 6 = 1: dfi_odt[1] will be asserted to terminate 

rank 2  

Bit 5 = 1: dfi_odt[1] will be asserted to terminate 

rank 1  

Bit 4 = 1: dfi_odt[1] will be asserted to terminate 

rank 0  

3:0  RW 0x1  

odt_rank_map0  

Rank mapping fo r dfi_odt[0]  

Determines which rank access(es) will cause 

dfi_odt[0] to be asserted  

Bit 3 = 1: dfi_odt[0] will be asserted to terminate 

rank 3  

Bit 2 = 1: dfi_odt[0] will be asserted to terminate 

rank 2  

Bit 1 = 1: dfi_odt[0] will be asserted to terminate 

ran k 1  

Bit 0 = 1: dfi_odt[0] will be asserted to terminate 

rank 0  

 

 
DDR_PCTL_DFITPHYWRDATA  

Address: Operational Base + offset (0x0250)  

DFI tphy_wrdata Register  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

5:0  RW 0x01  

tphy_wrdata  

Specifies the  number of DFI clock cycles between 

when the dfi_wrdata_en signal is asserted to when 

the associated write data is driven on the dfi_wrdata 

signal. This has no impact on performance, only 

adjusts the relative time between enable and data 

transfer.  

 

 
DDR_ PCTL_DFITPHYWRLAT  

Address: Operational Base + offset (0x0254)  

DFI tphy_wrlat Register  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  

5:0  RW 0x01  

tphy_wrlat  

Specifies the number of DFI clock cycles between 

when a write command is sent on the D FI control 

interface and when the dfi_wrdata_en signal is 

asserted.  

 

 

DDR_PCTL_DFITRDDATAEN  
Address: Operational Base + offset (0x0260)  

DFI trddata_en Register  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  

5:0  RW 0x01  

trddata_en  

Specifies t he number of DFI clock cycles from the 

assertion of a read command on the DFI to the 

assertion of the dfi_rddata_en signal.  

 
 

DDR_PCTL_DFITPHYRDLAT  

Address: Operational Base + offset (0x0264)  

DFI tphy_rdlat Register  

Bit  Attr  
Reset 

Value  
Description  

31:6  RO 0x0  reserved  

5:0  RW 0x0f  

tphy_rdlat  

Specifies the maximum number of DFI clock cycles 

allowed from the assertion of the dfi_rddata_en 

signal to the assertion of the dfi_rddata_valid signal.  

 

 

DDR_PCTL_DFITPHYUPDTYPE0  
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Address: Operational Base + of fset (0x0270)  
DFI tphyupd_type0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x010  

tphyupd_type0  

Specifies the maximum number of DFI clock cycles 

that the dfi_phyupd_req signal may remain asserted 

after the assertion of th e dfi_phyupd_ack signal for 

dfi_phyupd_type = 0x0. The dfi_phyupd_req signal 

may de -assert at any cycle after the assertion of the 

dfi_phyupd_ack signal.  

 

 
DDR_PCTL_DFITPHYUPDTYPE1  

Address: Operational Base + offset (0x0274)  

DFI tphyupd_type1 Register  

Bi t  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x010  

tphyupd_type1  

Specifies the maximum number of DFI clock cycles 

that the dfi_phyupd_req signal may remain asserted 

after the assertion of the dfi_phyupd_ack signal for 

dfi_phyupd_type = 0x1. The dfi_phyupd_req signal 

may de -assert at any cycle after the assertion of the 

dfi_phyupd_ack signal.  

 

 

DDR_PCTL_DFITPHYUPDTYPE2  
Address: Operational Base + offset (0x0278)  

DFI tphyupd_type2 Register  

Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x010  

tphyupd_type2  

Specifies the maximum number of DFI clock cycles 

that the dfi_phyupd_req signal may remain asserted 

after the assertion of the dfi_phyupd_ack signal for 

dfi_phyupd_type = 0x2. The dfi_phyupd_req signal 

may de -assert at any cycle after the assertion of the 

dfi_phyupd_ack signal.  

 
 

DDR_PCTL_DFITPHYUPDTYPE3  

Address: Operational Base + offset (0x027c)  
DFI tphyupd_type3 Register  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:12  RO 0x0  reserved  

11:0  RW 0x010  

tphyupd_type3  

Specifies the maximum number of DFI clock cycles 

that the dfi_phyupd_req signal may remain asserted 

after the assertion of the dfi_phyupd_ack signal for 

dfi_phyupd_type = 0x3. The dfi_phyupd_req signal 

may de -assert at any cycle after the assertion of the 

dfi_phyupd_ack signal.  

 

 

DDR_PCTL_DFITCTRLUPDMIN  

Address: Operational Base + offset (0x0280)  
DFI tctrlupd_min Register  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0  reserved  

15:0  RW 0x0010  

tctrlupd_min  

Specifies the minimum number of DFI clock cycle s 

that the dfi_ctrlupd_req signal must be asserted.  

 

 
DDR_PCTL_DFITCTRLUPDMAX  

Address: Operational Base + offset (0x0284)  

DFI tctrlupd_max Register  

Bit  Attr  
Reset 

Value  
Description  

31:16  RO 0x0  reserved  

15:0  RW 0x0040  

tctrlupd_max  

Specifies the max imum number of DFI clock cycles 

that the dfi_ctrlupd_req signal can assert.  

 

 

DDR_PCTL_DFITCTRLUPDDLY  
Address: Operational Base + offset (0x0288)  

DFI tctrlupddly Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x8  

tctrlupd_dly  

Delay in DFI clock cycles between time a 

uPCTL- initiated update could be started and time 

uPCTL- initated update actually starts 

(dfi_ctrlupd_req going high).  

 
 

DDR_PCTL_DFIUPDCFG  

Address: Operational Base + offset (0x0290)  
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DFI Update Configuration Regis ter  

Bit  Attr  
Reset 

Value  
Description  

31:2  RO 0x0  reserved  

1 RW 0x1  

dfi_phyupd_en  

Enables the support for acknowledging PHY - initiated 

updates:  

1'b0 = Disabled  

1'b1 = Enabled  

0 RW 0x1  

dfi_ctrlupd_en  

Enables the generation of uPCTL - initiated updates  

1' b0: Disabled  

1'b1: Enabled  

 
 

DDR_PCTL_DFITREFMSKI  

Address: Operational Base + offset (0x0294)  
DFI Masked Refresh Interval  

Bit  Attr  
Reset 

Value  
Description  

31:8  RO 0x0  reserved  

7:0  RW 0x00  

trefmski  

Time period of the masked Refresh interva l.  This 

va lue is only used if TREFI==0.  

Defines the time period (in 100ns units) of the 

masked Refresh (REFMSK) interval. The actual time 

period defined is DFITREFMSKI* TOGCNT100N * 

internal timers clock period.  

 

 
DDR_PCTL_DFITCTRLUPDI  

Address: Operational Base + o ffset (0x0298)  

DFI tctrlupd_interval Register  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

tctrlupd_interval  

DFI uPCTL - initiated updates interval, 

measured in terms of Refresh interval units.  

If TREFI != 0, the time period is defined as 

DFITCT RLUPDI*TREFI * TOGCNT100N * 

internal timers clock period.  

If TREFI == 0 and DFITREFMSKI != 0, the 

period changes to DFITCTRLUPDI  *  

DFITREFMSKI  *  TOGCNT100N * internal 

timers clock period.  

Programming a value of 0 is the same as 

programming a value of 1; fo r instance, a 

uPCTL- initiated update occurs every Refresh 

interval.  
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DDR_PCTL_DFITRCFG0  

Address: Operational Base + offset (0x02ac)  
DFI Training Configuration 0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:20  RO 0x0  reserved  

19:16  RW 0x0  

dfi_wrlvl _rank_sel  

Determines the value to drive on the output signal 

dfi_wrlvl_cs_n.  

The value on dfi_wrlvl_cs_n is the inverse of the 

setting in this field.  

15:13  RO 0x0  reserved  

12:4  RW 0x000  

dfi_rdlvl_edge  

Determines the value to drive on the output signal 

df i_rdlvl_edge.  

The value on dfi_rdlvl_edge is the same as the setting 

in this field.  

3:0  RW 0x0  

dfi_rdlvl_rank_sel  

Determines the value to drive on the output signal 

dfi_rdlvl_cs_n.  

The value on dfi_rdlvl_cs_n is the inverse of the 

setting in this field.  

 

 

DDR_PCTL_DFITRSTAT0  
Address: Operational Base + offset (0x02b0)  

DFI Training Status 0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:18  RO 0x0  reserved  

17:16  RO 0x0  
dfi_wrlvl_mode  

Reports the value of the input signal dfi_wrlvl_mode  

15:10  RO 0x0  reserved  

9:8  RO 0x0  

dfi_rdlvl_gate_mode  

Reports the value of the input signal 

dfi_rdlvl_gate_mode  

7:2  RO 0x0  reserved  

1:0  RO 0x0  
dfi_rdlvl_mode  

Reports the value of the input signal dfi_rdlvl_mode  

 
 

DDR_PCTL_DFITRWRLVLEN  

Address: Operational Base + offse t (0x02b4)  
DFI Training dfi_wrlvl_en Register  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:9  RO 0x0  reserved  

8:0  RW 0x000  

dfi_wrlvl_en  

Determines the value to drive on the output signal 

dfi_wrlvl_en  

 

 

DDR_PCTL_DFITRRDLVLEN  

Address: Operational Base + offset  (0x02b8)  
DFI Training dfi_rdlvl_en Register  

Bit  Attr  
Reset 

Value  
Description  

31:9  RO 0x0  reserved  

8:0  RW 0x000  

dfi_rdlvl_en  

Determines the value to drive on the output signal 

dfi_rdlvl_en  

 

 
DDR_PCTL_DFITRRDLVLGATEEN  

Address: Operational Base + off set (0x02bc)  

DFI Training dfi_rdlvl_gate_en Register  

Bit  Attr  
Reset 

Value  
Description  

31:9  RO 0x0  reserved  

8:0  RW 0x000  

dfi_rdlvl_gate_en  

Determines the value to drive on the output signal 

dfi_rdlvl_gate_en  

 

 

DDR_PCTL_DFISTSTAT0  
Address: Operationa l Base + offset (0x02c0)  

DFI Status Status 0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:25  RO 0x0  reserved  

24:16  RO 0x000  

dfi_data_byte_disable  

Reports the value of the output signal 

dfi_data_byte_disable  

15:6  RO 0x0  reserved  

5:4  RO 0x0  
dfi_freq _ratio  

Reports the value of the output signal dfi_freq_ratio  

3:2  RO 0x0  reserved  

1 RO 0x0  
dfi_init_start  

Reports the value of the output signal dfi_init_start  

0 RO 0x0  

dfi_init_complete  

Reports the value of the input signal 

dfi_init_complete  
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DDR_PCTL _DFISTCFG0  

Address: Operational Base + offset (0x02c4)  
DFI Status Configuration 0 Register  

Bit  Attr  
Reset 

Value  
Description  

31:3  RO 0x0  reserved  

2 RW 0x0  

dfi_data_byte_disable_en  

Enables the driving of the dfi_data_byte_disable 

signal. The value dri ven on dfi_data_byte_disable is 

dependent on the setting of PPCFG register.  

1'b0: Drive dfi_data_byte_disable to default value of 

all zeroes  

1'b1: Drive dfi_data_byte_disable according to value 

as defined by PPCFG register setting  

Note: should be set to 1' b1 only after PPCFG is correctly set  

1 RW 0x0  

dfi_freq_ratio_en  

Enables the driving of the dfi_freq_ratio signal.  

When enabled, the dfi_freq_ratio value driven is 

dependent on configuration parameter 

UPCTL_FREQ_RATIO: 2'b00 is driven when 

UPCTL_FREQ_RATIO =1; 2'b01 is driven when 

UPCTL_FREQ_RATIO=2.  

1'b0: Drive dfi_freq_ratio to default value of 2'b00  

1'b1: Drive dfi_freq_ratio value according to how 

configuration parameter is set  

0 RW 0x0  

dfi_init_start  

Sets the value of the dfi_init_start signal  

1'b0: df i_init_start is driven low  

1'b1: dfi_init_start is driven high  

 

 
DDR_PCTL_DFISTCFG1  

Address: Operational Base + offset (0x02c8)  

DFI Status Configuration 1 Register  

Bit  Attr  
Reset 

Value  
Description  

31:2  RO 0x0  reserved  

1 RW 0x0  

dfi_dram_clk_disable_ en_dpd  

Enables support of the dfi_dram_clk_disable signal 

with Deep Power Down (DPD). DPD is only for 

mDDR/LPDDR2.  

1'b0: Disable dfi_dram_clk_disable support in 

relation to DPD  

1'b1: Enable dfi_dram_clk_disable support in relation 

to DPD  
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Bit  Attr  
Reset 

Value  
Description  

0 RW 0x0  

dfi_dram _clk_disable_en  

Enables support of the dfi_dram_clk_disable signal 

with Self Refresh (SR).  

1'b0: Disable dfi_dram_clk_disable support in 

relation to SR  

1'b1: Enable dfi_dram_clk_disable support in relation 

to SR  

 

 
DDR_PCTL_DFITDRAMCLKEN  

Address: Operation al Base + offset (0x02d0)  

DFI tdram_clk_enable Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x2  

tdram_clk_enable  

Specifies the number of DFI clock cycles from the 

de-assertion of the dfi_dram_clk_disable signal on 

the DFI un til the first valid rising edge of the clock to 

the DRAM memory devices, at the PHY -DRAM 

boundary. If the DFI clock and the memory clock are 

not phase  aligned, this timing parameter should be 

rounded up to the next integer value.  

 

 

DDR_PCTL_DFITDRAMCLKDIS  
Address: Operational Base + offset (0x02d4)  

DFI tdram_clk_disable Register  

Bit  Attr  
Reset 

Value  
Description  

31:4  RO 0x0  reserved  

3:0  RW 0x2  

tdram_clk_disable  

Specifies the number of DFI clock cycles from the 

assertion of the dfi_dram_clk_disable si gnal on the 

DFI until the clock to the DRAM memory devices, at 

the PHY -DRAM boundary, maintains a low value. If 

the DFI clock and the memory clock are not phase  

aligned, this timing parameter should be rounded up 

to the next integer value.  

 
 

DDR_PCTL_DFIS TCFG2  

Address: Operational Base + offset (0x02d8)  
DFI Status Configuration 2 Register  

Bit  Attr  
Reset 

Value  
Description  

31:2  RO 0x0  reserved  
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Bit  Attr  
Reset 

Value  
Description  

1 RW 0x0  

parity_en  

Enables the DFI parity generation feature (driven on 

output signal dfi_parity_in)  

1'b0: Di sable DFI parity generation  

1'b1: Enable DFI parity generation  

0 RW 0x0  

parity_intr_en  

Enable interrupt generation for DFI parity error (from 

input signal dfi_parity_error)  

1'b0: Disable interrupt  

1'b1: Enable interrupt  

 

 

DDR_PCTL_DFISTPARCLR  

Address: Op erational Base + offset (0x02dc)  
DFI Status Parity Clear Register  

Bit  Attr  
Reset 

Value  
Description  

31:2  RO 0x0  reserved  

1 R/WSC  0x0  

parity_log_clr  

Set this bit to 1'b1 to clear the DFI Status Parity Log 

register (DFISTPARLOG)  

1'b0: Do not clear DFI status Parity Log register  

1'b1: Clear DFI status Parity Log register  

0 R/WSC  0x0  

parity_intr_clr  

Set this bit to 1'b1 to clear the interrupt generated by 

an DFI parity error (as enabled by 

DFISTCFG2.parity_intr_en). It also clears the 

INTRSTAT.parity_int r register field. It is 

automatically cleared by hardware when the interrupt 

has been cleared.  

 

 

DDR_PCTL_DFISTPARLOG  
Address: Operational Base + offset (0x02e0)  

DFI Status Parity Log Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

pari ty_err_cnt  

Increments any time the DFI parity logic 

detects a parity error(s) (on dfi_parity_error)  

 

 

DDR_PCTL_DFILPCFG0  
Address: Operational Base + offset (0x02f0)  

DFI Low Power Configuration 0 Register  

Bit  Attr  
Reset 

Value  
Description  
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Bit  Attr  
Reset 

Value  
Description  

31:28  RW 0x0  

dfi_lp_wakeup_dpd  

Value to drive on dfi_lp_wakeup signal when Deep 

Power Down mode is entered.  

Determines the DFI's tlp_wakeup time:  

4'b0000: 16 cycles  

4'b0001: 32 cycles  

4'b0010: 64 cycles  

4'b0011: 128 cycles  

4'b0100: 256 cycles  

4'b0101: 512 cycles  

4'b0110: 1024 cycles  

4'b0111: 2048 cycles  

4'b1000: 4096 cycles  

4'b1001: 8192 cycles  

4'b1010: 16384 cycles  

4'b1011: 32768 cycles  

4'b1100: 65536 cycles  

4'b1101: 131072 cycles  

4'b1110: 262144 cycles  

4'b1111: Unlimited  

27:25  RO 0x0  reserved  

24  RW 0x0  

dfi _lp_en_dpd  

Enables DFI Low Power interface handshaking during 

Deep Power Down Entry/Exit  

1'b0: Disabled  

1'b1: Enabled  

23:20  RO 0x0  reserved  

19:16  RW 0x7  

dfi_tlp_resp  

Setting for tlp_resp time.  

Same value is used for both Power Down and Self 

refresh and Deep Power Down modes.  

DFI 2.1 specification, recommends using value of 7 

always.  
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Bit  Attr  
Reset 

Value  
Description  

15:12  RW 0x0  

dfi_lp_wakeup_sr  

Value to drive on dfi_lp_wakeup signal when Self 

Refresh mode is entered.  

Determines the DFI's tlp_wakeup time:  

4'b0000: 16 cycles  

4'b0001: 32 cycles  

4'b0010: 64 cycles  

4'b0011: 128 cycles  

4'b0100: 256 cycles  

4'b0101: 512 cycles  

4'b0110: 1024 cycles  

4'b0111: 2048 cycles  

4'b1000: 4096 cycles  

4'b1001: 8192 cycles  

4'b1010: 16384 cycles  

4'b1011: 32768 cycles  

4'b1100: 65536 cycles  

4'b1101: 13 1072 cycles  

4'b1110: 262144 cycles  

4'b1111: Unlimited  

11:9  RO 0x0  reserved  

8 RW 0x0  

dfi_lp_en_sr  

Enables DFI Low Power interface handshaking during 

Self Refresh Entry/Exit  

1'b0: Disabled  

1'b1: Enabled  
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Bit  Attr  
Reset 

Value  
Description  

7:4  RW 0x0  

dfi_lp_wakeup_pd  

Value to drive on dfi_l p_wakeup signal when Power 

Down mode is entered.  

Determines the DFI's tlp_wakeup time:  

4'b0000: 16 cycles  

4'b0001: 32 cycles  

4'b0010: 64 cycles  

4'b0011: 128 cycles  

4'b0100: 256 cycles  

4'b0101: 512 cycles  

4'b0110: 1024 cycles  

4'b0111: 2048 cycles  

4'b10 00: 4096 cycles  

4'b1001: 8192 cycles  

4'b1010: 16384 cycles  

4'b1011: 32768 cycles  

4'b1100: 65536 cycles  

4'b1101: 131072 cycles  

4'b1110: 262144 cycles  

4'b1111: Unlimited  

3:1  RO 0x0  reserved  

0 RW 0x0  

dfi_lp_en_pd  

Enables DFI Low Power interface handshak ing during 

Power Down Entry/Exit  

1'b0: Disabled  

1'b1: Enabled  

 

 
DDR_PCTL_DFITRWRLVLRESP0  

Address: Operational Base + offset (0x0300)  

DFI Training dfi_wrlvl_resp Status 0 Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

dfi_wrlvl_resp0  

Reports the status of the dfi_wrlvl_resp[31:0] 

signal  

 

 
DDR_PCTL_DFITRWRLVLRESP1  

Address: Operational Base + offset (0x0304)  

DFI Training dfi_wrlvl_resp Status 1 Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

dfi_wrlvl_resp1  

Reports the status of the 

dfi_wrlvl_resp[63:32] signal  
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DDR_PCTL_DFITRWRLVLRESP2  
Address: Operational Base + offset (0x0308)  

DFI Training dfi_wrlvl_resp Status 2 Register  

Bit  Attr  Reset Value  Description  

31:8  RO 0x0  reserved  

7:0  RO 0x00  

dfi_wrlvl_resp2  

Report s the status of the 

dif_wrlvl_resp[71:64] signal  

 
 

DDR_PCTL_DFITRRDLVLRESP0  

Address: Operational Base + offset (0x030c)  
DFI Training dfi_rdlvl_resp Status 0 Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

dfi_rdlvl_resp0  

Reports the sta tus of the dif_rdlvl_resp[31:0] 

signal  

 

 

DDR_PCTL_DFITRRDLVLRESP1  
Address: Operational Base + offset (0x0310)  

DFI Training dfi_rdlvl_resp Status 1 Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

dfi_rdlvl_resp1  

Reports the status of the  

dif_rdlvl_resp[63:32] signal  

 

 
DDR_PCTL_DFITRRDLVLRESP2  

Address: Operational Base + offset (0x0314)  

DFI Training dfi_rdlvl_resp Status 2 Register  

Bit  Attr  Reset Value  Description  

31:8  RO 0x0  reserved  

7:0  RO 0x00  

dfi_rdlvl_resp2  

Reports the status of the 

dif_rdlvl_resp[71:64] signal  

 

 

DDR_PCTL_DFITRWRLVLDELAY0  
Address: Operational Base + offset (0x0318)  

DFI Training dfi_wrlvl_delay Configuration 0 Register  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi_wrlvl_delay0  

Sets the value to be driven on the signal 

dfi_wrlvl_delay_x[31:0]  

 

 

DDR_PCTL_DFITRWRLVLDELAY1  
Address: Operational Base + offset (0x031c)  

DFI Training dfi_wrlvl_delay Configuration 1 Register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi_wrlvl_delay1  

Sets t he value to be driven on the signal 

dfi_wrlvl_delay_x[63:32]  

 

 
DDR_PCTL_DFITRWRLVLDELAY2  

Address: Operational Base + offset (0x0320)  

DFI Training dfi_wrlvl_delay Configuration 2 Register  

Bit  Attr  Reset Value  Description  

31:8  RO 0x0  reserved  

7:0  RW 0x00  

dfi_wrlvl_delay2  

Sets the value to be driven on the signal 

dfi_wrlvl_delay_x[71:64]  

 

 

DDR_PCTL_DFITRRDLVLDELAY0  
Address: Operational Base + offset (0x0324)  

DFI Training dfi_rdlvl_delay Configuration 0 Register  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi_rdlvl_delay0  

Sets the value to be driven on the signal 

dfi_rdlvl_delay_x[31:0]  

 

 

DDR_PCTL_DFITRRDLVLDELAY1  
Address: Operational Base + offset (0x0328)  

DFI Training dfi_rdlvl_delay Configuration 1 Register  

Bit  Attr  Reset Value  Des cription  

31:0  RW 0x00000000  

dfi_rdlvl_delay1  

Sets the value to be driven on the signal 

dfi_rdlvl_delay_x[63:32]  

 

 

DDR_PCTL_DFITRRDLVLDELAY2  
Address: Operational Base + offset (0x032c)  

DFI Training dfi_rdlvl_delay Configuration 2 Register  

Bit  Attr  Res et Value  Description  

31:8  RO 0x0  reserved  

7:0  RW 0x00  

dfi_rdlvl_delay2  

Sets the value to be driven on the signal 

dfi_rdlvl_delay_x[71:64]  

 
 

DDR_PCTL_DFITRRDLVLGATEDELAY0  

Address: Operational Base + offset (0x0330)  
DFI Training dfi_rdlvl_gate_delay Co nfiguration 0  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi_rdlvl_gate_delay0  

Sets the value to be driven on the signal 

dfi_rdlvl_gate_delay_x[31:0]  

 

 
DDR_PCTL_DFITRRDLVLGATEDELAY1  

Address: Operational Base + offset (0x0334)  

DFI Training d fi_rdlvl_gate_delay Configuration 1  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

dfi_rdlvl_gate_delay1  

Sets the value to be driven on the signal 

dfi_rdlvl_gate_delay_x[63:32]  

 
 

DDR_PCTL_DFITRRDLVLGATEDELAY2  

Address: Operational Base + offset ( 0x0338)  
DFI Training dfi_rdlvl_gate_delay Configuration 2  

Bit  Attr  Reset Value  Description  

31:8  RO 0x0  reserved  

7:0  RW 0x00  

dfi_rdlvl_gate_delay2  

Sets the value to be driven on the signal 

dfi_rdlvl_gate_delay_x[71:64]  

 

 
DDR_PCTL_DFITRCMD  

Address: O perational Base + offset (0x033c)  

DFI Training Command Register  

Bit  Attr  Reset Value  Description  

31  R/WSC  0x0  

dfitrcmd_start  

DFI Training Command Start. When this bit is 

set to 1, the command operation defined in 

the dfitrcmd_opcode field is started.  This bit is 

automatically cleared by the uPCTL after the 

command is finished. The application can poll 

this bit to determine when uPCTL is ready to 

accept another command. This bit cannot be 

cleared to 1ôb0 by software. 

30:13  RO 0x0  reserved  

12:4  RW 0x0 00  

dfitrcmd_en  

DFI Training Command Enable. Selects which 

bits of chosen DFI Training command to drive 

to 1'b1.  

3:2  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

1:0  RW 0x0  

dfitrcmd_opcode  

DFI Training Command Opcode. Select which 

DFI Training command to generate for one 

n_clk cycle:  

2'b00: dfi_wrlvl_load  

2'b01: dfi_wrlvl_strobe  

2'b10: dfi_rdlvl_load  

2'b11: Reserved.  

 

 
DDR_PCTL_IPVR  

Address: Operational Base + offset (0x03f8)  

IP Version Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

ip_version  

ASCII value for each  number in the version, 

followed by a *.  

 

 
DDR_PCTL_IPTR  

Address: Operational Base + offset (0x03fc)  

IP Type Register  

Bit  Attr  Reset Value  Description  

31:0  RO 0x44574300  

ip_type  

Contains the IP's identification code, which is 

an ASCII value to ident ify the component and 

it is currently set to the string "DWC". This 

value never changes.  

 
 

DDR_PUBL_RIDR  

Address: Operational Base + offset (0x0000)  

Revision Identification Register  

Bit  Attr  
Reset 

Value  
Description  

31:24  RO 0x00  

UDRID  

User -Defined R evision ID  

General purpose revision identification set by the 

user  

23:20  RO 0x1  

PHYMJR 

PHY Major Revision  

Indicates major revision of the PHY such addition of 

the features that make the new version not 

compatible with previous versions  
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Bit  Attr  
Reset 

Value  
Description  

19:16  RO 0x0  

PHYMDR 

PHY Moderate Revision  

Indicates moderate revision of the PHY such as 

addition of new features. Normally the new version is 

still compatible with previous versions.  

15:12  RO 0x0  

PHYMNR 

PHY Minor Revision  

Indicates minor update of the PHY such as bug fixe s. 

Normally no new features are included.  

11:8  RO 0x1  

PUBMJR 

PUB Major Revision  

Indicates major revision of the PUB such addition of 

the features that make the new version not 

compatible with previous versions.  

7:4  RO 0x4  

PUBMDR 

PUB Moderate Revision  

Ind icates moderate revision of the PUB such as 

addition of new features. Normally the new version is 

still compatible with previous versions.  

3:0  RO 0x0  

PUBMNR 

PUB Minor Revision  

Indicates minor update of the PUB such as bug fixes. 

Normally no new features a re included.  

 

 
DDR_PUBL_PIR  

Address: Operational Base + offset (0x0004)  

PHY Initialization Register  

Bit  Attr  
Reset 

Value  
Description  

31  R/WSC  0x0  

INITBYP  

Initialization Bypass  

Bypasses or stops, if set, all initialization routines 

currently running,  including PHY initialization, DRAM 

initialization, and PHY training. Initialization may be 

triggered manually using INIT and the other relevant 

bits of the PIR register. This bit is self -clearing.  

30  R/WSC  0x0  

ZCALBYP 

Impedance Calibration Bypass  

Bypasse s or stops, if set, impedance calibration of all 

ZQ control blocks that automatically triggers after 

reset. Impedance calibration may be triggered 

manually using INIT and ZCAL bits of the PIR 

register. This bit is self -clearing.  
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Bit  Attr  
Reset 

Value  
Description  

29  R/WSC  0x0  

LOCKBYP 

DLL Lock Bypass  

Bypasses or stops, if set, the waiting of DLLs to lock. 

DLL lock wait is automatically triggers after reset. DLL 

lock wait may be triggered manually using INIT and 

DLLLOCK bits of the PIR register. This bit is 

self -clearing.  

28  R/WSC  0x0  

CLRSR 

Clear Status Registers  

A write of '1' to this bit will clear (reset to '0' all status 

registers, including PGSR and DXnGSR. The clear 

status register bit is self -clearing.  

This bit is primarily for debug purposes and is 

typically not needed during normal f unctional 

operation. It can be used when PGSR.IDONE=1, to 

manually clear the PGSR status bits, although 

starting a new init process will automatically clear the 

PGSR status bits.  Or it can be used to manually clear 

the DXnGSR status bits, although startin g a new data 

training process will automatically clear the DXnGSR 

status bits.  

27:19  RO 0x0  reserved  

18  RW 0x0  

CTLDINIT  

Controller DRAM Initialization  

Indicates if set that DRAM initialization will be 

performed by the controller. Otherwise if not set it 

indicates that DRAM initialization will be performed 

using the built - in initialization sequence or using 

software through the configuration port.  

17  RW 0x0  

DLLBYP 

DLL Bypass  

A setting of 1 on this bit will put all PHY DLLs in bypass 

mode. A bypassed DLL i s also powered down 

(disabled).  



RK3288 TRM   

Copyright 2015 @ FuZhou Rockchip Electronics Co., Ltd.                356  

Bit  Attr  
Reset 

Value  
Description  

16  RW 0x0  

ICPC 

Initialization Complete Pin Configuration  

Specifies how the DFI 2.1 initialization complete 

output pin should be used to indicate the status of 

initialization. Valid value are:  

1'b0: Asserted after PHY initia lization (DLL locking 

and impedance calibration) is complete.  

1'b1: Asserted after PHY initialization is complete and 

the triggered the PUBL initialization (DRAM 

initialization, data training, or initialization trigger 

with no selected initialization) is c omplete.  

15:9  RO 0x0  reserved  

8 RW 0x0  

RVTRN 

Read Valid Training  

Executes a PUB training routine to determine the 

optimum position of the read valid signal for 

maximum system timing margins.  

7 RW 0x0  

QSTRN 

Read DQS Training  

Executes a PUBL training rout ine to determine the 

optimum position of the read data DQS strobe for 

maximum system timing margins.  

6 RW 0x0  

DRAMINIT  

DRAM Initialization  

Executes the DRAM initialization sequence  

5 RW 0x0  

DRAMRST 

DRAM Reset (DDR3 Only)  

Issues a reset to the DRAM (by dr iving the DRAM 

reset pin low) and wait 200us. This can be triggered 

in isolation or with the full DRAM initialization 

(DRAMINIT). For the later case, the reset is issued 

and 200us is waited before starting the full 

initialization sequence.  

4 RW 0x0  

ITMSRS T 

Interface Timing Module Soft Reset  

Soft resets the interface timing modules for the data 

and data strobes, i.e., it asserts the ITM soft reset 

(srstb) signal.  

3 RW 0x0  

ZCAL 

Impedance Calibrate  

Performs PHY impedance calibration  

2 RW 0x0  

DLLLOCK 

DLL Loc k 

Waits for the PHY DLLs to lock  


















































































































































































































































































































































































































































































































































































































































































































































































































