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Chapter 1  Introduction  

RK30 xx is a low power, hig h performance processor for mobile phones, 
personal mobile internet device and other digital multimedia applications, and 

integrates dual -core Cortex -A9 with separately  NEONand FPU coprocessor.  
Many embedded powerful hardware engines  provide optimized performanc e 

for high -end application. RK30 xx supports almost full - format video decoder by 

1080p@6 0fps , also support  H.264/MVC/VP8 encoder by 1080p @30 fps , 
high -quality JPEG encoder/decoder , special i mage preprocessor and 
postprocessor .  

Embedded 3D GPU makes RK30 xx completely compatible with OpenGL ES2.0  
and 1.1 , OpenVG 1.1. Special 2D hardware engine with MMU will maximize 
display performance  and provide very smoothly operation . 

RK30 xx has high -perfo rmance  external memory 
interface(DDR3 / LPDDR2/LVDDR3 ) capable of sustaining demanding memory 
bandwidths, also provides a complete  set of peripheral interface to support very 

flexible applications as follows :  
 ̧ 2 banks, 8bits/16bits Nor Flash/SRAM interface  
 ̧ 8 banks, 8bits/16bits async Nand Flash, LBA Nand Flash  and 8bits syn c 

ONFI Nand Flash, all up to 60bits hardware  ECC 
 ̧ Totally 2GB m emory space  for 2 ranks , 16bits/32bits DDR 3-800 , 

LPDDR2-800, LVDDR3 -800  

 ̧ Totally 3 -channel s SD/MMC interface to support MMC4.41, SD3.0, 
SDIO3.0 or eMMC  

 ̧ 2-channel s TFT LCD interface with 5- layers and 3D -display,  1920x1080 
maximum display size  

 ̧ HDMI tx  interface(ver1.4) to support 3D -video 1080p @30 Hz  

 ̧ 2-channel s, 8bits CCIR6 56 interface and 10bits/12bits raw data 
interface  with image preprocessor  

 ̧ Lots of audio interface : t wo 2ch I2S /PCM interface, one 8ch I2S /PCM 

interface  and SPDIF tx  interface  
 ̧ One USB OTG 2.0  and one USB Host2.0  interface  
 ̧ 10M/100M RMII interface  

 ̧ High -speed ADC interface  and TS stream interface  
 ̧ Lots of low -speed perip heral interface : 5I2C, 4 UART, 2SPI ,4 PWM  

 

This document will prov ide guideline on how to use RK30 xx correc tly and 
efficiently. The chapter 1 and chapter 2 will introduce the features, block 
diagram, signal descr iptions and system usage of RK30 xx, the chapter 3 

through chapter 45  will describe the full function of each module in detail.  

1.1  Features  

1.1.1  MicroProcessor  

 ̧ Dual -core A RM Cortex -A9 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 VFPv3 hardware to support single and double -precision add, 

subtract, divide, multiply and accumulate, and square root operations  

 ̧ SCU ensures memory coherency between the two CPUs  
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 ̧ Integrated timer and watchdog timer per CPU  
 ̧ Integrated 32KB L1 instruct ion cache , 32KB L1 data cache  with 4-way set 

associative  
 ̧ 512KB 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  
 ̧ 4 separate power domain  to support internal power switch and externally 

turn on/off based on different application scenario  

Â PD_A9_0: 1 st  Cortex -A9 + Neon + FPU + L1 I/D Cache  
Â PD_A9_1: 2 nd  Cortex -A9 + Neon + FPU + L1 I/D Cache  
Â PD_DBG: CoreSight -DK for Cortex -A9 

Â PD_SCU: SCU + L2 C ache controller  
 ̧ One isolated voltage domain to support DVFS  
 ̧ Maximum frequency can be up to 750MHz@ 1.0V,worst case or  

1. 1GHz@1.1V, typical case  
 

1.1.2  Memory Organization  

 ̧ Internal on -chip memory  
Â 10KB BootRom  

Â 64KB internal SRAM for security and non -security access, detailed size 
is programmable  

Â 256KB or 512 KB internal SRAM shared with L2 Cache Memory  

 ̧ External off -chip memory
ŵ
 

Â DDR3 -800, 16/32bits data width s, 2 ranks, totally 2 GB(max) address 

space , maximum address space for one rank is also 2GB.  
Â LPDDR-400, 32 bits data width, 2 ranks, totally 2 GB(max) address 

space , maximum address space for one rank is also 2GB.  

Â LPDDR2-800, 32bits data width, 2 ranks, totally 2 GB(max) address 
space , maximum address space for one rank is also 2GB.  

Â Async SRAM/Nor Flash, 8/16bits  data width,2banks,1MB(max) address 

space per bank  
Â Async Nand Flash(include LBA Nand), 8/16bits data width,8 

banks ,60bits ECC  

Â Sync ONFI  Nand Flash , 8bits data width, 8 banks , 60bits ECC  
 

1.1.3  Internal Memory  

 ̧ Internal Boot Rom  
Â Size : 10KB  
Â Support system boot from the following device :  

É 8bits/16bits Async Nand Flash  
É 8bits ONFI Nand Flash  

É SPI0 interface  
É eMMC interface  

Â Support system code download by the following interface:  

É USB OTG interface  
É UART0 Interface  

 ̧ Internal SRAM  

Â Size : 64KB  
Â Support security and non -security access  
Â Security or non -security space is software programmable  
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Â Security space can be  0KB,4KB,8KB,12KB,16KB,é,60KB,64KB 
continuous size  

 ̧ 256KB or 512KB internal SRAM shared with L2 Cache for Cortex -A9, size is 
configurable by software.  

 

1.1.4  External Memor y or Storage device  

 ̧ Dynamic Memory I nterface (DDR3/LPDDR/LPDDR2)  

Â Compatible with JEDEC standard DDR3/LPDDR/LPDDR2 SDRAM  
Â Data rates up to 800Mb ps(400MHz) for DDR3/LPDDR2 and up to 

400Mb ps(200MHz) for LPDDR  

Â Support up to 2 ranks (chip selects), totally 2 GB(m ax) address space , 
maximum address space for one rank is also 2GB, which is 
software -configurable.  

Â 16bits/32bits data width is software programmable  
Â 5 host ports with 64bits AXI bus interface for system access, AXI bus 

clock  is asynchronous with DDR clock  

Â Programmable timing parameters  to  supp ort DDR3/LPDDR/LPDDR2 
SDRAM fr om  various vendor  

Â Advanced command reordering and scheduling to maximize bus 

utilization  
Â Low power modes, such as power -down and self - refresh for 

DDR3/LPDDR/LPDDR2 SDRAM; clock stop and de ep power -down for 

LPDDR/LPDDR2 SDRAM  
Â Compensation for board delays and variable latencies through 

programmable pipelines  

Â Embedded dynamic drift detection in the PHY to get dynamic drift 
compensation 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 two cke output signals , make SDRAM still in 

self - refresh state to prevent  data missing .  
 

 ̧ Static Memory Interface (ASRAM/Nor Flash)  

Â Com patible with standard async SRAM or Nor Flash  
Â Support up to 2 banks (chip selects), maximum 1MB address space per 

bank  

Â For bank0, 8bits/16bits data width is software programmable; For 
bank1, 16bits data width is fixed  

Â Support separately data and address bu s, also support shared data and 

address bus  to save IO numbers  
 

 ̧ Nand Flash Interface  
Â Support 8bits/16bits async nand flash, up to 8 banks  
Â Support 8bits sync DDR nand flash, up to 8 banks  

Â Support LBA nand flash in async or sync mode  
Â Up to 60bits hardware ECC 
Â For DDR nand flash, support DLL bypass and 1/4 or 1/8 clock adjust, 

maximum clock 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 supp ort data transfer together with general DMAC1 in SoC system  
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 ̧ eMMC I nterface  
Â Compatible with standard iNAND interface  

Â Support MMC4.41 protocol  
Â Provide eMMC boot sequence to receive boot data from external eMMC 

device  

Â Support combined single FIFO(32x32bits) for both transmit and receive 
operations  

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 bloc k size from 1 to 65535Bytes  
Â 8bits d ata bus width  

 
 ̧ SD/MMC I nterface  
Â Compatible with SD3.0, MMC ver4.41  

Â Support combined single FIFO(32x32bits) for both transmit and receive 
operations  

Â Support FIFO over - run and under - run prevention by stopping card clock 

aut omatically  
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 Data bus width is 4bits  
 

1.1.5  System Component  

 ̧ CRU (clock & reset unit)  
Â Support clock gatin g control for individual components inside RK30xx  
Â One oscillator with 24MHz clock  input  and 4 embedded PLLs  

Â Up to 1.5GHz 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 7 work modes(slow mode, normal mode, idle mode, deep - idle mode, 

stop mode, sleep mode, power -off mode) to save power by different 
frequency or automatical clock gating control or power domain on/off 
control  

Â Lots of wakeup sources in differ ent mode  
Â 3 separate voltage domains  

Â 9 separate power domains, which can be power up/down by software 
based on different application scenes  
 

 ̧ Timer  
Â 3 on -chip 32bits Timer sin SoC with interrupt -based operation  
Â Provide t wo operation modes: 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 4 -bit pre -scalar  from apb bus clock  
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Â Embedded 32 -bit timer/counter facility  
Â Support single - run or continuous -run  PWM mode  

Â Provides  reference mode  and  out put various duty -cycle waveform  
 

 ̧ WatchDog  

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

of a timeout  
Â WDT can perform  two types of operations when t imeout 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 system 
rese t  

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

 ̧ Bus Architecture  
Â 64 -bit multi - layer AXI/AHB/APB composite bus architecture  
Â 5 embedded AXI  interconnect  

É CPU interconnect with three 64 -bits AXI masters, two 64 -bits AXI 
slave s, one 32 -bits AHB master and lots of 32 -bits AHB/APB slaves  

É PERI interconnect with two 64 -bits AXI masters, one 64 -bits AXI 
slave, one 32 -bits AXI slave, four 32 -bits AHB masters and lots of 
32 -bits AHB/APB slaves  

É Disp lay  interconnect with six 64 -bits AXI masters and one 32 -bits 
AHB slave  

É GPU interconnect with one 128 -bits AXI master and one 32 -bits APB 

slave ,they are point - to -point AXI - lite architecture  
É VCODEC interconnect also with one 64 -bits AXI master and one 

32 -bits AHB slave ,they are point - to -point AXI - lite architecture  

Â For each interconnect with AXI/AHB/APB composite bus, clocks for 
AXI/AHB/APB domains are always synchronous, and different integer 
ratio is supported  for them.  

Â Flexible different QoS solution  to improve the utility of bus bandwidth  
 

 ̧ Interrupt Controller  

Â Support 3 P PI interrupt source and 76 SPI interrupt sources input from 
different components inside RK30xx  

Â Support 16 softwre - triggered interrupts  

Â Input interrupt level is fixed , only high - level sensitive  
Â Two interrupt output s (nFIQ and nIRQ)  separatelyfor each  Corte x-A9, 

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 

transf ers  
Â Linked list DMA function is supported to complete scatter -gather 

transfer  

Â Support internal instruction cache  
Â Embedded DMA manager thread  
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Â Support data transfer types with memory - to -memory, 
memory - to -peripheral, peripheral - to -memory  

Â Signals the occurren ce of various DMA events using the interrupt output 
signals  

Â Mapping relationship between each channel and different interrupt 

outputs is software -programmable  
Â Two embedded DMA controller , DMAC0 is for cpu system, DMAC1 is for 

peri system  

Â DMAC0 features:  
É 6 channels totally  
É 11 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 DMAC1 features:  

É 7 channels totally  
É 13 hardware request from peripherals  
É 2 interrupt output  

É Not support trustzone technology  
 

 ̧ Security system  
Â Support trustzone technology for the following components inside 

RK30xx  

É Cortex -A9, support security and non -security mode, switch by 
software  

É DMAC0, support some dedicated channels work only in security 

mode  
É eFuse, only accessed by Cortex -A9 in security mode  
É Internal memory , part of space is addressed only in security mode, 

detailed size is software -programmable together with 
TZMA(trus tzone memory adapter) and TZPC(trustzone protection 
controller)  

 
1.1.6  Video CODEC  

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

 ̧ Video Decoder  
Â Real- time video decoder of MPEG -1, MPEG -2, MPEG -4,H.263, H.264 , 

AVS , VC -1 , RV , VP6/ VP8 , Sorenson Spark, 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 4.2   : 1080p@60fps (1920x1088)

ŷ
 

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

Â MPEG-2 up to MP        : 1080p@60fps (1920x1088)  
Â MPEG-1 up to MP        : 1080p@60fps (1920x1088)  
Â H.263                  : 576p@60fps (720x576)  

Â Sorenson Spark          : 1080p@60fps (1920x1088)  
Â VC-1 up to AP level 3      : 1080p@30 fps (1920x1088)  

Â RV8/RV9/RV10           : 1080p@60fps (1920x1088)  
Â VP6/VP8           : 1080p@60fps (1920x1088)  
Â AVS                    : 1080p@60fps (1920x1088)  

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

post -processor  

Â For MPEG-4 SP/H.263/Sorenson spark, using a modified H.264 in - loop 
filter to implement deblock ing filter in post -processor unit  

 

 ̧ 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, not 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  
 
1.1.7  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 

sam pling 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 Maximum data rate

Ÿ
 is up to 76million pixels per second  

 

 ̧ 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 BRG888  
É RGB101010 and BRG101010  

Â Output JPEG file : JFIF file format 1.02 or Non -progressive JPEG  

Â Encoder image size up to 8192x819 2(64million pixels) from 96x32  
Â Maximum data rate

Ÿ
 up to 90million pixels per second  

 
1.1.8  Image Enhancement  

 ̧ Image pre -processor  

mailto:BP@level4.0
mailto:MP@level4.0,%20HP@level4.0
mailto:MP@level4.0,%20HP@level4.0
mailto:MP@level4.0,%20HP@level4.0


RK 30 xx Technical Reference Manual Rev2.0  

 High Performance and Low -power Processor for Digital Media Application               32   

Â Only used together with HD video encoder inside RK30xx , not support 
stand -alone mode  

Â Provides RGB to YCbCr 4:2:0 color space convers ion, compatible with 
BT.601 , BT.709 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 RK30xx 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 a camera 

interface or other image data stored in external mem ory  
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 planar  

É YCbYCr 4:2:2  
É YCrYCb 4:2:2  
É CbYCrY 4:2:2  

É CrYCbY 4:2:2  
Â Ouput 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 etc.  

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 input 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 conversioin, compatible with BT.601 -5, 



RK 30 xx Technical Reference Manual Rev2.0  

 High Performance and Low -power Processor for Digital Media Application               33   

BT.709 and user definable conversion coefficient  
Â Support dithering (2x2 ordered spatial dithering for 4,5,6bit RGB 

channel precision  
Â Support programmab le alpha channel and alpha blending operation 

with the following overlay input formats:  

É 8bit alpha +YUV444, big endian channel 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 adjustment  
Â Support image cropping & digital zoom only for JPEG or stand -alone 

mode  
Â Support picture in pcture  
Â Support image rotation ( horizontal flip, vertical flip, rotation 90,180 or 

270 degrees)  
 

 ̧ Image Post -Processor  (IPP) (standalone)  

Â memory to memory  mode  
Â input data format and size  
É RGB888 : 16x16 to 8191x8191  

É RGB565 : 16x16 to 8191x8191  
É YUV422/YUV420 : 16x16 to 8190x8190  

É YUV444 : 16x16 to 8190x8190  
Â pre scaler  
É inte ger down -scaling( ratio: 1/2,1/3,1/4,1/5,1/6,1/7,1/8)  with 

linear filter  
É deinterlace(up to 1080i) to support YUV422&YUV420 input format  

Â post scaler  

É down -scaling with 1/2 ~ 1 arbitary non - integer ratio  
É up-scaling with 1~4 a rbitary non - integer ratio  
É 4- tap vertical, 2 - tap horizontal filter  

É The max output image width of post scaler is 4096  
Â Support rotation with 90/180/270 degrees and x -mirror,y -mirror  

 

1.1.9  Graphics Engine  

 ̧ 3D Graphics Engine :  
Â High performance OpenGL ES1.1 and 2.0,  OpenVG1.1 etc.  

Â Embedded 4 shader cores with shared hierarchical tiler  
Â Separate vertex(geometry) and fragment(pixel) processing for 

maximum parallel throughput  

Â Provide MMU and L2 Cache with 128KB size  
Â Triangle rate : 30M triangles/s  

Â Pixel rate: 1.4G  pixel s/s @ 350MHz  
 

 ̧ 2D Graphics Engine :  

Â Pixel rate: 300M pixel/s without scale, 150M pixel/s with bilinear scale, 
75M pixel/s with bicubic scale.  

Â Bit Blit with Strength Blit, Simple Blit and Filter Blit  

Â Color fill with gradient fill, and pattern fill  
Â Line drawin g with anti -aliasing and specified width  
Â High -performance stretch and shrink  

Â Monochrome expansion for text rendering  
Â ROP2, ROP3, ROP4 full alpha blending and transparency  
Â Alpha blending modes including Java 2 Porter -Duff compositing 
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blending rules , chroma  key, and pattern mask  
Â 8K x 8K raster 2D coordinate system  

Â Arbitrary degrees rotation with anti -aliasing on every 2D primitive  
Â Programmable bicubic filter to support image scaling  
Â Blending, scaling and rotation are supported in one pass for stretch bli t  

Â Source format s :   
É ABGR8888, XBGR888, ARGB8888, XRGB888  
É RGB888, RGB565  

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, RGB565  
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  

 
1.1.10  Video IN/OUT  

 ̧ Camera Interface  
Â 2 independent camera interface controller  
Â Support up to 5M pixels   

Â 8bits CCIR656(PAL/NTSC) 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 Suppo rt simple image effects such as Arbitrary(sepia), Negative, Art 

freeze, Embossing etc.    
Â Support static histogram statistics 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  
 

 ̧ Display Interface  

Â 2 independent display controller   
Â Support LCD or TFT interfaces up to 1920x1080  
Â Support HDMI 1.4 a output up to 1080p@30fps  

Â Support TV interface with ITU -R BT.656 (8bits, 480i/576i/1080i)  
Â Parallel RGB LCD Interface :   

RGB888(24bits),RGB666(18bits),RGB565(15bits)  
Â Serial RGB LCD Interface: 3x8bits with RGB delta support, 3x8bits  

followed by dummy data, 16bits followed by 8bits  

Â MCU LCD interface : i -8080 with up to 24bits RGB  
Â 5 display layers :   
É One background layer with programmable 24bits color  

É One video layer (win0)  
ü RGB888, ARGB888, RGB565, YUV422, YUV420, AYUV  
ü maximum resolution is 1920x1080  

ü 1/8 to 8 scaling up/down engine with arbitrary non - integer ratio  
ü 256 level alpha blending  
ü Support transparency color key  
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ü Support 3D display   
É One video layer (win1)  

ü RGB888, ARGB888, RGB565, YUV422, YUV420,AYUV  
ü maximum resolution is 1920x1080  
ü 1/8 to 8 scaling up/down engine with arbitrary non - integer ratio  

ü 256 level alpha blending  
ü Support transparency color key  

É One OSD layer(win2)  

ü RGB888, ARGB888, RGB565, 1/2/4/8BPP  
ü 256 level alpha blending  
ü transparency color key  

É Hardware cursor(win3)  
ü 2BPP  
ü Maximum resolution 64x64  

ü 3-color and transparent mode  
ü 2-color + transparency + tran_invert mo de  
ü 16 level alpha blending  

Â Support 180 rotation in combined mode with LCDC or separately mode   
Â 3 x 256 x 8 bits display LUTs  
Â Win0 and Win1 layer overlay exchangeable  

Â Support color space conversion :  
YUV2RGB(rec601 -mpeg/rec601 - jpeg/rec709) and RGB2YUV  

Â Deflicker support for interlace output   
Â Support replication(16bits to 24bits) and dithering(24bits to 16bits/ 

18bits) operation  

 
 ̧ HDMI TX Interface  
Â HDMI version 1.4a, HDCP revision 1.4 and DVI ver sion 1.0 compliant 

transmitter  
Â Supports DTV from 480i to 1080i/p HD resolution, and PC from VGA to 

UXGA by LCDC0 or LCDC1 in RK30xx  

Â Supports 3D and 2k x 4k video resolution output  
Â Programmab le 2 -way color space converter  
Â Compliant with EIA/CEA -861D  

Â Deep color su pported up to 12bit per  pixel.  
Â xvYCC Enhanced Colorimetry   
Â Gamut Metadata transmission  

Â Supports RGB, YCbCr digital video  input format includes ITU.656  
Â 36bit RGB/YCbCr 4:4:4  

16/20/24bit YCbCr 4:2:2  

8/10/12bit YCbCr 4:2:2  (ITU.601 and 656)  
Â Supports standard SPDIF for stereo  or  compressed audio up to 192KHz 

by SPDIF controller in RK30xx  

Â Support PCM, Dolby digital, DTS digital audio transmission through  8ch 
I2S controller in RK30xx  

Â Wide ran ge channel speed up to 2.2Gbps  

 
1.1.11  Audio Interface  

 ̧ I2S/PCM with 8ch  
Â Up to 8 channels (4xTX  , 2xRX)  
Â Audio resolution from 16bits 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)   
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Â Support 4 PCM formats(early , late1 , late2 , late3)  
Â I2S and PCM  mode  cannot be used at the same time  

 
 ̧ I2S/PCM with 2ch  
Â 2 independent I2S/PCM interface with 2 channels  

Â Up to 2 channels (2xTX, 2xRX)  
Â Audio resolution from 16bits to 32bits  
Â Sample rate up t o 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 Audio re solution : 16bits/20bits/24bits  
Â Software configurable sample rates (48KHz, 44.1KHz, 32KHz)  
Â Stereo voice replay with 2 channels  

 
1.1.12  Connectivity  

 ̧ SDIO interface  
Â Compatible with SDIO 3.0 protocol  
Â Support FIFO over - run and under - run prevention by stopping card clock  

automatically  
Â 4bits data bus width s 

 

 ̧ High -speed ADC & TS stream interface  
Â Support  single -channel 8bits/10bits interface  
Â DMA-based and interrupt -based operation  

Â Support 8bits TS stream interface  
Â Support PID filter operation  
É Combined with high -speed ADC interface to implement filter from 

original TS data  
É Provide PID filter up to 64 channels PID simultaneously  
É Support sync -byte detection in transport packet head  

É Support packet lost mechani sm in condition of limited bandwidth  
 

 ̧ MAC 10/100 MEthernet Controller  

Â IEEE802.3u compliant Ethernet Media Access Controller(MAC)  
Â Support only RMII(Reduced MII) mode  
Â 10Mbps and 100Mbps compatible  

Â Automatic retry and automatic collision frame deletion  
Â Full duplex support  with flow -control  

Â Address filtering(broadcast, multicast, logical, physical)  
Â Clock can be from RK30xx or external ethernet PHY  

 

 ̧ SPI Controller  
Â 2 on -chip SPI controller inside RK30xx  
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 4 on -chip uart controller inside RK30xx  
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Â DMA-based or interrupt -based operation  
Â For UART1/UART2/UART3, Embedded two  32Bytes FIFO for TX and RX 

operation respectively  
Â For UART0, two 64Bytes FIFOs are embedded for TX/RX operation  
Â Support 5bit,6bit,7bit,8bit serial data tran smit or receive  

Â Standard asynchronous communication bits such as start,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 cont rol mode is only for UART0, UART1, UART2  

 
 ̧ I2C controller  
Â 5 on -chip I2C controller in RK30xx  

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 100Kbit/s in the standard mode  

 
 ̧ GPIO 

Â 6 groups of GPIO (GPIO0~GPIO4, GPIO6) , 32 GPIOs per group in 
GPIO0~GPIO4, and 16GPIOs in GPIO6, totally have 176 GPIOs  

Â All of GPIOs can be used to ge nerate interrupt to Cortex -A9 

Â GPIO6 can be used to wakeup system from stop/sleep/power -off mode   
Â All of pullup GPIOs are software -programmable for pullup resistor or not  
Â All of pulldown GPIOs are software -programmable for pulldown resistor  

or not   
Â All of GPIOs are always in input direction in default after power -on- reset  

 

 ̧ USB Host2.0  
Â Compatible with USB Host 2.0 specification  
Â Supports high -speed(480Mbps), full -speed(12Mbps) and 

low -speed(1.5Mbps) mode  
Â Provides 16 host mode channels  
Â Support periodic out c hannel in host mode  

 
 ̧ USB OTG2.0  
Â Compatible with USB OTG2.0 specification  

Â Supports 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  

 

 
 

1.1.13  Others  

 ̧ Temperature Se nsor  
Â 2 bipolar -based temperature -sensing cell embedded  
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Â 2-channel 12 -bit s SAR ADC 
Â Temperature accuracy sensed is ¤5 degree  

Â SAR-ADC clock must be less than 50KHz  
Â Standby Current is about 180uA for analog and 40uA for digital logic  

Â Power Down Current is about  1uA for anolog and 5uA for digital logic  
 

 ̧ SAR-ADC( Successive Approximation Register )  

Â 4-channel single -ended 10 -bit SAR analog - to -digital converter  
Â Conversion speed range is up  to 1 MSPS  
Â SAR-ADC clock must be less than 1MHz  

Â DNL is less than ¤1 LSB , INL is less than ¤2.0 LSB  

Â Power down current is about 0.5 uA for analog and digital logic  
Â Power supply is 2.5 V (¤10%)  for analog interface  

 
 ̧ eFuse  

Â 256 bits ( 32 x8) high -density electrical Fuse  
Â Programming condition : V DDQ must be 2.5V( ¤10%)  

Â Program time is about 10us (¤1us)  

Â Read condition : V DDQ must be 0V or floating  
Â Support  power -down and standby mode  

 
 ̧ Operation Temperature Range  
Â -40 C̄ to + 85 C̄ 

 

 ̧ Operation Voltage Range  
Â Core supply: 1.1V ( ¤10%)  

Â IO supply : 3.3V or 2.5V or 1.8V ( ¤10%)  

 
 ̧ Process  

Â TSMC 40nm LP  
 

 ̧ Packag e Type  

Â TFBGA453LD (body: 19mm x 19mm ; ball size : 0.4mm ; ball pitch : 
0.8mm)  
 

 ̧ Power  
Â TBA 

 

Notes :
ŵ :

 DDR3/LPDDR/ LPDDR2 are not used simultaneously as well as async and sync ddr 

nand flash  
Ŷ:

 In RK30 xx, Video decoder and encoder are not used simultaneously  because of 

shared internal buffer  
ŷ:

 Actual maximum frame rate will depend on the clock frequency and system bus 

performance  
Ÿ: 

Actual maximum data rate will depend on the clock frequency and JPEG compression 

rate  

 

1.2  Block Diagram  

The following diagram show s the basic block diagram for RK30xx.  



RK 30 xx Technical Reference Manual Rev2.0  

 High Performance and Low -power Processor for Digital Media Application               39   

 
 

Fig. 1-1 RK30xx Block Diagram 
 

1.3  Pin Description  

In this chapter, the pin description will be divided into two parts, one is all 

power/ground descriptions in Table 1 -1, in clude analog power/ground, another 
is all the function signals descriptions in Table 1 -2, also include analog 
power/ground.  

 
1.3.1  RK30 xx power/ground IO descriptions  

 
Table 1-1 RK30xx Power/Ground IO informations 

Group Ball # Min(V) Typ(V) Max(V) Descriptions 
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GND 

H8,H9,H10,H11,H12,H13,H14, 

H15,H16,J8,J9,J10,J11,J12,J13, 

J14,J15,J16,K8,K9,K10,K11, 

K12,K13,K14,K15,K16,L8,L9, 

L10,L11,L12,L13,L14,L15,L16, 

M8,M9,M10,M11,M12,M13,M14, 

M15,M16,N8,N9,N10,N11,N12, 

N13,N14,N15,N16,P8,P9,P10, 

P11,P12,P13,P14,P15,P16,R8, 

R9,R10,R11,R12,R13,R14,R15, 

R16,T8,T9,T10,P7,R7,T7,T14, 

T15,T16,G12,G16,M17,D20, 

AB10,AA16,AA17 

N/A N/A N/A 
Internal Core Ground  

and Digital IO Ground 

  

AVDD 
N5,P5,P6,T5,T6,U5, 

U6,V5,U8,U9,V7,V8 

0.99 1.1 1.21 
Internal CPU Power 

(@ cpu frequency <= 1GHz) 

TBD TBD TBD 
Internal CPU Power 

(@ cpu frequency <= 1.4GHz) 

TBD TBD TBD 
Internal CPU Power 

(@ cpu frequency <= 600MHz) 

  

CVDD 
G11,G16,H7,J17, 

L17,N7,P17,T17 
0.99 1.1 1.21 

Internal Core Power 

w/o CPU and PMU logic 

  

PVDD U13 0.99 1.1 1.21 Internal PMU Domain Power 

  

PVCC V13 3 3.3 3.6 Digital GPIO Power for PMU Domain 

  

VDDIO0 K17 3 3.3 3.6 
Digital GPIO Power 

VDDIO1 H17 3 3.3 3.6 

  

LCD0_VCC0 K7 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
LCDC0 Digital IO Power 

LCD0_VCC1 J7 
3 

1.62 

3.3 

1.8 

3.6 

1.98 

  

LCD1_VCC L7 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
LCDC1 Digital IO Power 

  

CIF0_VCC M7 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
Camera0 Digital IO Power 

 

CIF1_VCC N6 3 3.3 3.6 Camera1 Digital IO Power 
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1.62 1.8 1.98 

  

SMC_VCC R17 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
SMC Digital IO Power 

  

FLASH_VCC N17 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
Nand Flash Digital IO Power 

  

AP0_VCC U16 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
I2S1/UART0/SDIO Digital IO Power 

 

AP1_VCC V16 
3 

1.62 

3.3 

1.8 

3.6 

1.98 
SPI0/UART1 Digital IO Power 

  

MVDD 
F10,F11,F14,F16,F17, 

G10,G13,G14 

1.425 

1.28 

1.14 

1.5 

1.35 

1.2 

1.575 

1.45 

1.30 

DDR3 Digital IO Power 

LVDDR3 Digital IO Power 

LPDDR2 Digital IO Power 

  

AVSS_APLL T11 N/A N/A N/A ARM PLLAnalog Ground 

AVDD_APLL U10 0.99 1.1 1.21 ARM PLL Analog Power 

  

AVSS_DPLL T12 N/A N/A N/A DDR PLL Analog Ground 

AVDD_DPLL U11 0.99 1.1 1.21 DDR PLLAnalog Power 

  

AVSS_CGPLL T13 N/A N/A N/A 
CODEC/GENERAL 

 PLL Analog Ground 

AVDD_CGPLL U12 0.99 1.1 1.21 
CODEC/GENERAL 

 PLL Analog Power 

  

VDDA_SARADC 

VDDA_TSADC 
V11 2.25 2.5 2.75 SAR-ADC/TS-ADC Analog Power 

  

OTG_DVDD 

HOST_DVDD 
U14 1.023 1.2 1.32 USB OTG2.0/Host2.0 Digital Power 

OTG_VDD25 

HOST_VDD25 
U15 2.325 2.5 2.75 USB OTG2.0/Host2.0 Analog Power 

OTG_VDD33 

HOST_VDD33 
V14 3.069 3.3 3.63 USB OTG2.0/Host2.0 Analog Power 

  

EFUSE_VDDQ W14 
2.25 

0 

2.5 

0 

2.75 

0 

Program Power Supply for eFuse 

Read Power Supply for eFuse 

  

HDMI_AVSS B3,B6,C5,G8,G9 N/A N/A N/A HDMI Analog Ground 
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HDMI_AVDD F8 2.25 2.5 2.75 HDMI Analog Power Supply 

HDMI_VDD F7 0.99 1.1 1.21 HDMI Analog Power Supply 
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1.3.2  RK30 xx function IO descriptions  

Table 1-2 RK3066 IO descriptions 

Pin Name Ball # func0 func1 func2 func3 
Pad 

bype
ŵ

 

Drive

Ŷ
 

pull up/ 

down 

Reset  

State
ŷ

 

Power  

supply
Ź

 

Left Side
Ÿ

 

LCDC0_DATA[7] E4 LCDC0_DATA[7]       I/O 8 N/A I 

LCD0_VCC0 

LCD0_VCC1 

LCDC0_DATA[8] F4 LCDC0_DATA[8]       I/O 8 N/A I 

LCDC0_DATA[9] E3 LCDC0_DATA[9]       I/O 8 N/A I 

LCDC0_DATA[10] E2 LCDC0_DATA[10]       I/O 8 N/A I 

LCDC0_DATA[11] F3 LCDC0_DATA[11]       I/O 8 N/A I 

LCDC0_DATA[12] E1 LCDC0_DATA[12]       I/O 8 N/A I 

LCDC0_DATA[13] G5 LCDC0_DATA[13]       I/O 8 N/A I 

LCDC0_DATA[14] G4 LCDC0_DATA[14]       I/O 8 N/A I 

LCDC0_DATA[15] G6 LCDC0_DATA[15]       I/O 8 N/A I 

LCDC0_DATA[16] F2 LCDC0_DATA[16]       I/O 8 N/A I 

LCDC0_DATA[17] G3 LCDC0_DATA[17]       I/O 8 N/A I 

LCDC0_DATA[18] G2 LCDC0_DATA[18]       I/O 8 N/A I 

LCDC0_DATA[19] G1 LCDC0_DATA[19]       I/O 8 N/A I 

LCDC0_DATA[20] H4 LCDC0_DATA[20]       I/O 8 N/A I 

LCDC0_DATA[21] H3 LCDC0_DATA[21]       I/O 8 N/A I 

LCDC0_DATA[22] H2 LCDC0_DATA[22]       I/O 8 N/A I 

LCDC0_DATA[23] H5 LCDC0_DATA[23]       I/O 8 N/A I 

GPIO2_A[0] H6 GPIO2_A[0] lcdc1_data0 smc_addr4   I/O 8 down I 

LCD1_VCC GPIO2_A[1] J2 GPIO2_A[1] lcdc1_data1 smc_addr5   I/O 8 down I 

GPIO2_A[2] H1 GPIO2_A[2] lcdc1_data2 smc_addr6   I/O 8 down I 
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GPIO2_B[5] J3 GPIO2_B[5] lcdc1_data13 smc_addr17 hsadc_data8 I/O 8 down I 

GPIO2_B[6] K6 GPIO2_B[6] lcdc1_data14 smc_addr18 ts_sync I/O 8 down I 

GPIO2_B[7] K5 GPIO2_B[7] lcdc1_data15 smc_addr19 hsadc_data7 I/O 8 down I 

GPIO2_C[0] L5 GPIO2_C[0] lcdc1_data16 gps_clk hsadc_clkout I/O 8 down I 

GPIO2_C[1] K4 GPIO2_C[1] lcdc1_data17 smc_bls_n0 hsadc_data6 I/O 8 down I 

GPIO2_C[2] K3 GPIO2_C[2] lcdc1_data18 smc_bls_n1 hsadc_data5 I/O 8 down I 

GPIO2_C[3] K2 GPIO2_C[3] lcdc1_data19 spi1_clk hsadc_data0 I/O 8 down I 

GPIO2_C[4] K1 GPIO2_C[4] lcdc1_data20 spi1_csn0 hsadc_data1 I/O 8 down I 

GPIO2_C[5] L1 GPIO2_C[5] lcdc1_data21 spi1_txd hsadc_data2 I/O 8 down I 

GPIO2_C[6] L2 GPIO2_C[6] lcdc1_data22 spi1_rxd hsadc_data3 I/O 8 down I 

GPIO2_C[7] L3 GPIO2_C[7] lcdc1_data23 spi1_csn1 hsadc_data4 I/O 8 down I 

CIF0_DATAIN[2] L6 CIF0_DATAIN[2]       I 8 down I 

CIF0_VCC 

CIF0_DATAIN[3] L4 CIF0_DATAIN[3]       I 8 down I 

CIF0_DATAIN[4] M3 CIF0_DATAIN[4]       I 8 down I 

CIF0_DATAIN[5] M2 CIF0_DATAIN[5]       I 8 down I 

CIF0_DATAIN[6] N1 CIF0_DATAIN[6]       I 8 down I 

CIF0_DATAIN[7] N2 CIF0_DATAIN[7]       I 8 down I 

CIF0_DATAIN[8] N3 CIF0_DATAIN[8]       I 8 down I 

CIF0_DATAIN[9] P1 CIF0_DATAIN[9]       I 8 down I 

CIF0_VSYNC N4 CIF0_VSYNC       I 8 down I 

CIF0_HREF P2 CIF0_HREF       I 8 down I 

CIF0_CLKIN P3 CIF0_CLKIN       I 8 down I 

GPIO1_B[3] R2 GPIO1_B[3] cif0_clkout     I/O 4 down I 

GPIO1_B[4] R3 GPIO1_B[4] cif0_data0     I/O 8 down I 

GPIO1_B[5] P4 GPIO1_B[5] cif0_data1     I/O 8 down I 
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GPIO1_B[6] T1 GPIO1_B[6] cif0_data10     I/O 8 down I 

GPIO1_B[7] T2 GPIO1_B[7] cif0_data11     I/O 8 down I 

GPIO3_A[2] T3 GPIO3_A[2] i2c3_sda     I/O 8 up I 

GPIO3_A[3] U1 GPIO3_A[3] i2c3_scl     I/O 8 up I 

GPIO1_C[0] U2 GPIO1_C[0] cif1_data2 rmii_clkout rmii_clkin I/O 4 down I 

CIF1_VCC 

GPIO1_C[1] U3 GPIO1_C[1] cif1_data3 rmii_tx_en   I/O 4 down I 

GPIO1_C[2] V2 GPIO1_C[2] cif1_data4 rmii_txd1   I/O 4 down I 

GPIO1_C[3] V3 GPIO1_C[3] cif1_data5 rmii_txd0   I/O 4 down I 

GPIO1_C[4] T4 GPIO1_C[4] cif1_data6 rmii_rx_err   I/O 8 down I 

GPIO1_C[5] U4 GPIO1_C[5] cif1_data7 rmii_crs_dvalid   I/O 8 down I 

GPIO1_C[6] W1 GPIO1_C[6] cif1_data8 rmii_rxd1   I/O 8 down I 

GPIO1_C[7] V4 GPIO1_C[7] cif1_data9 rmii_rxd0   I/O 8 down I 

GPIO1_D[0] W2 GPIO1_D[0] cif1_vsync mii_md   I/O 8 down I 

GPIO1_D[1] W3 GPIO1_D[1] cif1_href mii_mdclk   I/O 8 down I 

GPIO1_D[2] W4 GPIO1_D[2] cif1_clkin     I/O 8 down I 

GPIO1_D[7] Y1 GPIO1_D[7] cif1_clkout     I/O 4 down I 

GPIO1_D[6] Y2 GPIO1_D[6] cif1_data11     I/O 8 down I 

GPIO3_A[4] Y4 GPIO3_A[4] i2c4_sda     I/O 8 up I 

GPIO3_A[5] Y3 GPIO3_A[5] i2c4_scl     I/O 8 up I 

Bottom Side 

ARMP_power_ 

feedback 
V10 1.1V       P N/A N/A N/A   

VDDA_SARADC V11 2.5V       AP N/A N/A N/A 
SARADC 

Domain 
SARADC_AIN[2] W7 SARADC_AIN[2]       A N/A N/A N/A 

SARADC_AIN[1] W8 SARADC_AIN[1]       A N/A N/A N/A 
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SARADC_AIN[0] W6 SARADC_AIN[0]       A N/A N/A N/A 

AVSS_CGPLL T13 Analog Ground       AG N/A N/A N/A 

PLL Domain 

AVDD_CGPLL U12 1.1V       AP N/A N/A N/A 

AVSS_APLL T11 Analog Ground       AG N/A N/A N/A 

AVDD_APLL U10 1.1V       AP N/A N/A N/A 

AVDD_DPLL U11 1.1V       AP N/A N/A N/A 

AVSS_DPLL T12 Analog Ground       AG N/A N/A N/A 

CPU_PWROFF AB1 CPU_PWROFF       O 8 down O 

PVCC 

CORE_PWROFF AC1 CORE_PWROFF       O 8 down O 

GPIO6_B[0] W10 GPIO6_B[0]       I/O 8 down I 

GPIO6_B[1] AB2 GPIO6_B[1]       I/O 8 down I 

GPIO6_B[2] AA2 GPIO6_B[2]       I/O 8 down I 

GPIO6_B[3] AC2 GPIO6_B[3]       I/O 8 down I 

GPIO6_A[0] W11 GPIO6_A[0]       I/O 8 up I 

GPIO6_A[1] AA3 GPIO6_A[1]       I/O 8 up I 

GPIO6_A[2] AB3 GPIO6_A[2]       I/O 8 up I 

GPIO6_A[3] AA5 GPIO6_A[3]       I/O 8 up I 

GPIO6_A[4] Y5 GPIO6_A[4]       I/O 8 up I 

GPIO6_A[5] Y6 GPIO6_A[5]       I/O 8 up I 

CLK32K AA4 CLK32K       I N/A down I 

XIN24M AC11 XIN24M       I N/A N/A I 

XOUT24M AB11 XOUT24M       O N/A N/A O 

GPIO6_A[6] Y8 GPIO6_A[6]       I/O 8 up I 

GPIO6_A[7] AC4 GPIO6_A[7]       I/O 8 up I 

NPOR Y7 NPOR       I 8 N/A I 
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OTG_DVDD U14 OTG_DVDD       DP N/A N/A N/A 

USB Domain 

OTG_ID AB4 OTG_ID       A N/A N/A N/A 

OTG_VBUS AB5 OTG_VBUS       A N/A N/A N/A 

OTG_VDD33 V14 OTG_VDD33       AP N/A N/A N/A 

OTG_DP AC16 OTG_DP       A N/A N/A N/A 

OTG_DM AB16 OTG_DM       A N/A N/A N/A 

OTG_RKELVIN AA6 OTG_RKELVIN       A N/A N/A N/A 

OTG_VDD25 U15 OTG_VDD25       AP N/A N/A N/A 

HOST_DP AC17 HOST_DP       A N/A N/A N/A 

HOST_DM AB17 HOST_DM       A N/A N/A N/A 

HOST_RKELVIN W13 HOST_RKELVIN       A N/A N/A N/A 

EFUSE_VDDQ W14 EFUSE_VDDQ 
   

AP N/A N/A N/A 
EFUSE 

Domain 

GPIO1_A[4] AA7 GPIO1_A[4] uart1_sin spi0_csn0   I/O 8 up I 

AP1_VCC 

GPIO1_A[5] AC5 GPIO1_A[5] uart1_sout spi0_clk   I/O 8 down I 

GPIO1_A[6] AB6 GPIO1_A[6] uart1_cts_n spi0_rxd   I/O 8 up I 

GPIO1_A[7] AB7 GPIO1_A[7] uart1_rts_n spi0_txd   I/O 8 up I 

GPIO4_B[7] AC7 GPIO4_B[7] spi0_csn1     I/O 8 up I 

GPIO3_D[2] AA8 GPIO3_D[2] sdmmc1_int_n     I/O 8 up I 

AP0_VCC 

GPIO3_C[0] AB8 GPIO3_C[0] sdmmc1_cmd     I/O 4 up I 

GPIO3_C[1] AC8 GPIO3_C[1] sdmmc1_data0     I/O 4 up I 

GPIO3_C[2] AB9 GPIO3_C[2] sdmmc1_data1     I/O 4 up I 

GPIO3_C[3] AA9 GPIO3_C[3] sdmmc1_data2     I/O 4 up I 

GPIO3_C[4] AA10 GPIO3_C[4] sdmmc1_data3     I/O 4 up I 

GPIO3_C[5] AA12 GPIO3_C[5] sdmmc1_clkout     I/O 4 down I 
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GPIO3_C[6] Y10 GPIO3_C[6] sdmmc1_detect_n     I/O 8 up I 

GPIO3_C[7] AA13 GPIO3_C[7] sdmmc1_write_prt     I/O 8 down I 

GPIO3_D[0] Y13 GPIO3_D[0] sdmmc1_pwr_en     I/O 8 down I 

GPIO3_D[1] AA14 GPIO3_D[1] sdmmc1_backend_pwr     I/O 8 down I 

GPIO0_C[4] Y14 GPIO0_C[4] i2s1_sdi     I/O 8 down I 

Right Side 

GPIO0_C[0] AC13 GPIO0_C[0] i2s1_clk     I/O 4 down I 

AP0_VCC 

GPIO0_C[1] AB13 GPIO0_C[1] i2s1_sclk     I/O 4 down I 

GPIO0_C[2] AC14 GPIO0_C[2] i2s1_lrck_rx     I/O 4 down I 

GPIO0_C[3] AB14 GPIO0_C[3] i2s1_lrck_tx     I/O 4 down I 

GPIO0_C[5] AB15 GPIO0_C[5] i2s1_sdo     I/O 4 down I 

GPIO1_A[0] AB12 GPIO1_A[0] uart0_sin     I/O 8 up I 

GPIO1_A[1] Y11 GPIO1_A[1] uart0_sout     I/O 8 down I 

GPIO1_A[2] AA11 GPIO1_A[2] uart0_cts_n     I/O 8 up I 

GPIO1_A[3] AC10 GPIO1_A[3] uart0_rts_n     I/O 8 up I 

GPIO4_C[0] Y17 GPIO4_C[0] smc_data0 trace_data0   I/O 4 up I 

SMC_VCC 

GPIO4_C[1] W17 GPIO4_C[1] smc_data1 trace_data1   I/O 4 up I 

GPIO4_C[2] W16 GPIO4_C[2] smc_data2 trace_data2   I/O 4 up I 

GPIO4_C[3] T19 GPIO4_C[3] smc_data3 trace_data3   I/O 4 up I 

GPIO4_C[4] V17 GPIO4_C[4] smc_data4 trace_data4   I/O 4 up I 

GPIO4_C[5] U19 GPIO4_C[5] smc_data5 trace_data5   I/O 4 up I 

GPIO4_C[6] V19 GPIO4_C[6] smc_data6 trace_data6   I/O 4 down I 

GPIO4_C[7] W18 GPIO4_C[7] smc_data7 trace_data7   I/O 4 down I 

GPIO4_D[0] Y18 GPIO4_D[0] smc_data8 trace_data8   I/O 4 down I 

GPIO4_D[1] AA18 GPIO4_D[1] smc_data9 trace_data9   I/O 4 down I 
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GPIO4_D[2] W20 GPIO4_D[2] smc_data10 trace_data10   I/O 4 down I 

GPIO4_D[3] AB18 GPIO4_D[3] smc_data11 trace_data11   I/O 4 down I 

GPIO4_D[4] U18 GPIO4_D[4] smc_data12 trace_data12   I/O 4 down I 

GPIO4_D[5] AC19 GPIO4_D[5] smc_data13 trace_data13   I/O 4 down I 

GPIO4_D[6] Y20 GPIO4_D[6] smc_data14 trace_data14   I/O 4 down I 

GPIO4_D[7] AA20 GPIO4_D[7] smc_data15 trace_data15   I/O 4 down I 

GPIO0_C[7] AB20 GPIO0_C[7] trace_ctl smc_addr3   I/O 4 down I 

GPIO0_C[6] T18 GPIO0_C[6] trace_clk smc_addr2   I/O 4 down I 

GPIO0_D[5] AC20 GPIO0_D[5] i2s2_sdo smc_addr1   I/O 4 down I 

GPIO0_D[4] V21 GPIO0_D[4] i2s2_sdi smc_addr0   I/O 4 down I 

GPIO0_D[3] W21 GPIO0_D[3] i2s2_lrck_tx smc_adv_n   I/O 4 up I 

GPIO0_D[2] Y21 GPIO0_D[2] i2s2_lrck_rx smc_oe_n   I/O 4 up I 

GPIO0_D[0] P19 GPIO0_D[0] i2s2_clk smc_csn0   I/O 4 up I 

GPIO0_D[1] P20 GPIO0_D[1] i2s2_sclk smc_we_n   I/O 4 up I 

FLASH_DATA[0] P18 FLASH_DATA[0] emmc_data0     I/O 8 down I 

FLASH_VCC 

FLASH_DATA[1] AA21 FLASH_DATA[1] emmc_data1     I/O 8 down I 

FLASH_DATA[2] AB21 FLASH_DATA[2] emmc_data2     I/O 8 down I 

FLASH_DATA[3] W22 FLASH_DATA[3] emmc_data3     I/O 8 down I 

FLASH_DATA[4] Y22 FLASH_DATA[4] emmc_data4     I/O 8 down I 

FLASH_DATA[5] V20 FLASH_DATA[5] emmc_data5     I/O 8 down I 

FLASH_DATA[6] AA22 FLASH_DATA[6] emmc_data6     I/O 8 down I 

FLASH_DATA[7] AB22 FLASH_DATA[7] emmc_data7     I/O 8 down I 

FLASH_RDY U20 FLASH_RDY       I/O 8 up I 

FLASH_ALE T20 FLASH_ALE       O 4 down O 

FLASH_CLE AC22 FLASH_CLE       O 4 down O 
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FLASH_RDN N20 FLASH_RDN       O 8 up O 

FLASH_WRN AC23 FLASH_WRN       O 8 up O 

FLASH_WP AB23 FLASH_WP emmc_pwr_en     O 4 down O 

FLASH_CSN0 Y23 FLASH_CSN0       O 4 up O 

GPIO4_B[0] N18 GPIO4_B[0] flash_csn1     I/O 4 up I 

GPIO4_B[1] U21 GPIO4_B[1] flash_csn2 emmc_cmd   I/O 4 up I 

GPIO4_B[2] P21 GPIO4_B[2] flash_csn3 emmc_rstn_out   I/O 4 up I 

GPIO3_D[7] N21 GPIO3_D[7] flash_dqs emmc_clkout   I/O 8 up I 

GPIO3_B[6] L20 GPIO3_B[6] sdmmc0_detect_n     I/O 8 up I 

VCCIO0 

VCCIO1 

GPIO3_B[7] N19 GPIO3_B[7] sdmmc0_write_prt     I/O 8 down I 

GPIO3_A[6] W23 GPIO3_A[6] sdmmc0_rstn_out     I/O 8 up I 

GPIO3_A[7] V22 GPIO3_A[7] sdmmc0_pwr_en     I/O 8 down I 

GPIO3_B[0] U22 GPIO3_B[0] sdmmc0_clkout     I/O 4 down I 

GPIO3_B[1] P22 GPIO3_B[1] sdmmc0_cmd     I/O 4 up I 

GPIO3_B[2] M21 GPIO3_B[2] sdmmc0_data0     I/O 4 up I 

GPIO3_B[3] U23 GPIO3_B[3] sdmmc0_data1     I/O 4 up I 

GPIO3_B[4] T21 GPIO3_B[4] sdmmc0_data2     I/O 4 up I 

GPIO3_B[5] K20 GPIO3_B[5] sdmmc0_data3     I/O 4 up I 

GPIO0_A[7] L21 GPIO0_A[7] i2s0_sdi     I/O 8 down I 

GPIO0_B[0] T22 GPIO0_B[0] i2s0_clk     I/O 4 down I 

GPIO0_B[1] T23 GPIO0_B[1] i2s0_sclk     I/O 4 down I 

GPIO0_B[2] R22 GPIO0_B[2] i2s0_lrck_rx     I/O 4 down I 

GPIO0_B[3] R21 GPIO0_B[3] i2s0_lrck_tx     I/O 4 down I 

GPIO0_B[4] K21 GPIO0_B[4] i2s0_sdo0     I/O 4 down I 

GPIO0_B[5] P23 GPIO0_B[5] i2s0_sdo1     I/O 4 down I 
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GPIO0_B[6] N23 GPIO0_B[6] i2s0_sdo2     I/O 4 up I 

GPIO0_B[7] M22 GPIO0_B[7] i2s0_sdo3     I/O 4 up I 

GPIO1_B[2] L22 GPIO1_B[2] spdif_tx     I/O 4 down I 

GPIO1_B[0] N22 GPIO1_B[0] uart2_sin     I/O 8 up I 

GPIO1_B[1] AB19 GPIO1_B[1] uart2_sout     I/O 8 down I 

GPIO2_D[6] L23 GPIO2_D[6] i2c1_sda     I/O 8 up I 

GPIO2_D[7] K22 GPIO2_D[7] i2c1_scl     I/O 8 up I 

GPIO3_A[0] K23 GPIO3_A[0] i2c2_sda     I/O 8 up I 

GPIO3_A[1] Y19 GPIO3_A[1] i2c2_scl     I/O 8 up I 

GPIO3_D[3] L19 GPIO3_D[3] uart3_sin     I/O 8 up I 

GPIO3_D[4] K19 GPIO3_D[4] uart3_sout     I/O 8 down I 

GPIO3_D[5] K18 GPIO3_D[5] uart3_cts_n     I/O 8 up I 

GPIO3_D[6] L18 GPIO3_D[6] uart3_rts_n     I/O 8 up I 

GPIO0_A[0] AA19 GPIO0_A[0] hdmi_hot_plug_in     I/O 8 down I 

GPIO0_A[1] Y16 GPIO0_A[1] hdmi_i2c_scl     I/O 8 up I 

GPIO0_A[2] H19 GPIO0_A[2] hdmi_i2c_sda     I/O 8 up I 

GPIO0_A[3] AA15 GPIO0_A[3] pwm0     I/O 8 down I 

GPIO0_A[4] H21 GPIO0_A[4] pwm1     I/O 8 down I 

GPIO0_A[5] J22 GPIO0_A[5] otg_drv_vbus     I/O 8 down I 

GPIO0_A[6] H18 GPIO0_A[6] host_drv_vbus     I/O 8 down I 

GPIO0_D[6] H20 GPIO0_D[6] pwm2     I/O 8 down I 

GPIO0_D[7] J21 GPIO0_D[7] pwm3     I/O 8 down I 

TDO H22 TDO       O 8 N/A O 

TCK H23 TCK       I 8 up I 

TRST_N G20 TRST_N       I 8 down I 
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TDI G22 TDI       I 8 up I 

TMS G21 TMS       I/O 8 up I 

GPIO2_D[4] G19 GPIO2_D[4] i2c0_sda     I/O 8 up I 

GPIO2_D[5] G18 GPIO2_D[5] i2c0_scl     I/O 8 up I 

GPIO6_B[4] G23 GPIO6_B[4]       I/O 8 up I 

Top Side 

DQ[7] F20 DQ[7]       I/O N/A N/A I 

MVDD 

DQ[6] F22 DQ[6]       I/O N/A N/A I 

DQ[5] F21 DQ[5]       I/O N/A N/A I 

DQ[4] F19 DQ[4]       I/O N/A N/A I 

DQS[0] E22 DQS[0]       I/O N/A N/A I 

DQS_B[0] E23 DQS_B[0]       I/O N/A N/A I 

DQ[3] E18 DQ[3]       I/O N/A N/A I 

DQ[2] E20 DQ[2]       I/O N/A N/A I 

DQ[1] E21 DQ[1]       I/O N/A N/A I 

DQ[0] E17 DQ[0]       I/O N/A N/A I 

DM[0] D23 DM[0]       I/O N/A N/A I 

VREF F13 VREF       P N/A N/A N/A 

DQ[23] D22 DQ[23]       I/O N/A N/A I 

DQ[22] D21 DQ[22]       I/O N/A N/A I 

DQ[21] B23 DQ[21]       I/O N/A N/A I 

DQ[20] A23 DQ[20]       I/O N/A N/A I 

DQS[2] B22 DQS[2]       I/O N/A N/A I 

DQS_B[2] A22 DQS_B[2]       I/O N/A N/A I 

DQ[19] D17 DQ[19]       I/O N/A N/A I 
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DQ[18] E16 DQ[18]       I/O N/A N/A I 

DQ[17] C22 DQ[17]       I/O N/A N/A I 

DQ[16] B21 DQ[16]       I/O N/A N/A I 

DM[2] C21 DM[2]       I/O N/A N/A I 

ZQ_PIN G15 ZQ_PIN       I/O N/A N/A I 

ODT[1] C20 ODT[1]       O N/A N/A O 

ODT[0] B20 ODT[0]       O N/A N/A O 

A[14] D16 A[14]       O N/A N/A O 

A[13] C19 A[13]       O N/A N/A O 

A[12] D19 A[12]       O N/A N/A O 

A[11] A20 A[11]       O N/A N/A O 

A[10] D18 A[10]       O N/A N/A O 

A[9] C18 A[9]       O N/A N/A O 

A[8] B19 A[8]       O N/A N/A O 

A[7] A19 A[7]       O N/A N/A O 

A[6] B18 A[6]       O N/A N/A O 

A[5] C17 A[5]       O N/A N/A O 

CK B16 CK       O N/A N/A O 

CK_B A16 CK_B       O N/A N/A O 

A[4] B17 A[4]       O N/A N/A O 

A[3] C15 A[3]       O N/A N/A O 

A[2] E14 A[2]       O N/A N/A O 

A[1] A17 A[1]       O N/A N/A O 

A[0] B15 A[0]       O N/A N/A O 

BA[2] C14 BA[2]       O N/A N/A O 
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BA[1] B14 BA[1]       O N/A N/A O 

BA[0] A14 BA[0]       O N/A N/A O 

RAS_B D14 RAS_B       O N/A N/A O 

CAS_B D13 CAS_B       O N/A N/A O 

WE_B C13 WE_B       O N/A N/A O 

CS_B[1] E13 CS_B[1]       O N/A N/A O 

CS_B[0] B13 CS_B[0]       O N/A N/A O 

CKE1 D11 CKE1       O N/A N/A O 

CKE0 A13 CKE0       O N/A N/A O 

RESET C12 RESET       O N/A N/A O 

DQ[15] B12 DQ[15]       I/O N/A N/A I 

DQ[14] C11 DQ[14]       I/O N/A N/A I 

DQ[13] E11 DQ[13]       I/O N/A N/A I 

DQ[12] D10 DQ[12]       I/O N/A N/A I 

DQS[1] B11 DQS[1]       I/O N/A N/A I 

DQS_B[1] A11 DQS_B[1]       I/O N/A N/A I 

DQ[11] B10 DQ[11]       I/O N/A N/A I 

DQ[10] A10 DQ[10]       I/O N/A N/A I 

DQ[9] C10 DQ[9]       I/O N/A N/A I 

DQ[8] B9 DQ[8]       I/O N/A N/A I 

DM[1] C9 DM[1]       I/O N/A N/A I 

DQ[31] C8 DQ[31]       I/O N/A N/A I 

DQ[30] E10 DQ[30]       I/O N/A N/A I 

DQ[29] D8 DQ[29]       I/O N/A N/A I 

DQ[28] E8 DQ[28]       I/O N/A N/A I 



This device Technical Reference Manual  Rev 1. 0  

High Performance and Low -power Processor for Digital Media Application               55   

DQS[3] B8 DQS[3]       I/O N/A N/A I 

DQS_B[3] A8 DQS_B[3]       I/O N/A N/A I 

DQ[27] A7 DQ[27]       I/O N/A N/A I 

DQ[26] B7 DQ[26]       I/O N/A N/A I 

DQ[25] D7 DQ[25]       I/O N/A N/A I 

DQ[24] C7 DQ[24]       I/O N/A N/A I 

DM[3] E7 DM[3]       I/O N/A N/A I 

HDMI_VDDLA F7 1.1V       AP N/A N/A N/A 

HDMI Domain 

HDMI_PVDD F8 2.5V       AP N/A N/A N/A 

HDMI_REXT C6 HDMI_REXT       A N/A N/A N/A 

HDMI_TXC_N B5 HDMI_TXC_N       A N/A N/A N/A 

HDMI_TXC A5 HDMI_TXC       A N/A N/A N/A 

HDMI_AVDD25 F8 2.5V       AP N/A N/A N/A 

HDMI_TX0_N B4 HDMI_TX0_N       A N/A N/A N/A 

HDMI_TX0 A4 HDMI_TX0       A N/A N/A N/A 

HDMI_TX1_N B2 HDMI_TX1_N       A N/A N/A N/A 

HDMI_TX1 A2 HDMI_TX1       A N/A N/A N/A 

HDMI_TX2_N B1 HDMI_TX2_N       A N/A N/A N/A 

HDMI_TX2 A1 HDMI_TX2       A N/A N/A N/A 

LCDC0_HSYNC D6 LCDC0_HSYNC       I/O 4 N/A I 

LCD0_VCC0 

LCDC0_DCLK E6 LCDC0_DCLK       I/O 12 N/A I 

LCDC0_VSYNC D5 LCDC0_VSYNC       I/O 4 N/A I 

LCDC0_DEN D4 LCDC0_DEN       I/O 4 N/A I 

LCDC0_DATA[0] C4 LCDC0_DATA[0]       I/O 8 N/A I 

LCDC0_DATA[1] C3 LCDC0_DATA[1]       I/O 8 N/A I 
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LCDC0_DATA[2] C2 LCDC0_DATA[2]       I/O 8 N/A I 

LCDC0_DATA[3] D3 LCDC0_DATA[3]       I/O 8 N/A I 

LCDC0_DATA[4] D1 LCDC0_DATA[4]       I/O 8 N/A I 

LCDC0_DATA[5] F5 LCDC0_DATA[5]       I/O 8 N/A I 

LCDC0_DATA[6] D2 LCDC0_DATA[6]       I/O 8 N/A I 

 
Notes : 
 
ŵ: 

Pad types : I = input , O = output , I/O = input/output (bidirectional) ,  

                   AP = Analog Power , AG = Analog Ground 
                   DP = Digital Power , DG = Digital Ground 
                   A = Analog 

 
Ŷ:   

Output Drive Unit is mA , only Digital IO have drive value 

 
ŷ:

Reset state : I = input without any pull resistor ,     O = output without any pull resistor , 

 
Ÿ:
Lǘ ƛǎ ŘƛŜ ƭƻŎŀǘƛƻƴΦ CƻǊ ŜȄŀƳǇƭŜǎΣ ά[ŜŦǘ ǎƛŘŜέ ƳŜŀƴǎ ǘƘŀǘ ŀƭƭ ǘƘŜ ǊŜƭŀǘŜŘ Lhǎ ŀǊŜ ŀƭǿŀȅǎ ƛƴ ƭŜŦǘ ǎƛŘŜ ƻŦ ŘƛŜ 

 
Ź:

Power supply means that all the related IOs is in these IO power domain. If multiple powers is included, they are connected together in one IO power ring
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1.3.3  IO pin name descriptions  

This sub -chapte r will focus on the detailed function description of every pins 
based on different interface.  
 

Table 1-3 RK30xx IO function description list 

Interface  Pin Name  Direction  Description  

Misc 

XIN24M  I  Clock input of 24MHz crystal  

XOUT24M  O Clock output of 24MHz crystal  

CLK32K  I  Clock input of 32.768KHz  

CPU_PWROFF O 
Request signal to external PMIC for power down 

CPU subsystem with dual -core Cortex -A9  

CORE_PWROFF O 
Request signal to external PMIC for SoC  Core 

logic  w/o Cortex -A9 subsystem and PMU logic  

BTMODE I  Chip boot device select (BootRom or Nor Flash)  

NPOR I  Power on reset for chip  

 
 

Interface  Pin Name  Direction  Description  

Debug  

TRST_N I  JTAG interface reset input  

TCK I  
JTAG interface clock  input/SWD interface clock 

input  

TDI  I  JTAG interface TDI input  

TMS I/O  JTAG interface TMS input/SWD interface data out  

TDO O JTAG interface TDO output  

 

 

Interface  Pin Name  Direction  Description  

ETM Trace  

trace_clk  O Cortex -A8 ETM trace port clk  

trace_ctl  O Cortex -A8 ETM trace port control  

trace_data i( i=0~ 15 ) O Cortex -A8 ETM trace port data  

 
 

Interface  Pin Name  Direction  Description  

SD/MMC 

Host 

Controller  

sdmmc_clkout  O sdmmc card clock.  

sdmmc_cmd  I/O  sdmmc card command output and reponse input.  

sdmmc_data i 

( i=0 ~3 )  
I/O  sdmmc card data input and output.  

sdmmc_detect_n  I  
sdmmc card detect signal, a 0 represents 

presence of card.  

sdmmc_write_prt  I  
sdmmc card write protect signal, a 1 represents 

write is protected.  

sdmmc_rstn_out  O sdmmc card reset signal  

sdmmc_pwr_en  O sdmmc card power -enable control signal  
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Interface  Pin Name  Direction  Description  

SDIO Host 

Controller  

sdio_clkout  O sdio card clock.  

sdio_cmd  I/O  sdio card command output and reponse input.  

sdio_data i 

( i=0 ~ 3)  
I/O  sdio card data input and output.  

sdio_detect_n  I  
sdio card detect signal, a 0 represents presence 

of card.  

sdio_write_prt  I  
sdio card write protect signal, a 1 represents 

write is protected.  

sdio_pwr_en  O sdio card power -enable control signal  

sdio_int_n  O sdio card interrupt indication  

sdio_backend  O the back -end power supply for embedded device  

 

 

Interface  Pin Name  Direction  Description  

eMMC 

Interface  

emmc_clkout  O emmc card clock.  

emmc_cmd  I/O  emmc card command output and reponse input.  

emmc_data i 

( i=0 ~ 7)  
I/O  emmc card data input and output.  

emmc_pwr_en  O emmc card power -enable control signal  

emmc_rstn_out  O emmc card reset signal  

 

 

Interface  Pin Name  Direction  Description  

DMC 

CK O Active -high clock signal to the memory device.  

CK_B O Active - low clock signal to the memory device.  

CKEi ( i=0,1)  O 
Active -high clock enable signal to the memory 

device for two chip select.  

CS_B i ( i=0,1)  O 
Active - low chip select signal to the memory 

device. AThere are two chip select.  

RAS_B O 
Active - low row address strobe to the memory 

device.  

CAS_B O 
Active - low column address strobe to the memory 

device.  

WE_B O 
Active - low write enable strobe to the memory 

device.  

BA[2:0]  O Bank address signal to the memory device.  

A[15:0]  O Address signal to the memory device.  

DQ[31:0]  I/O  Bidirectional data line to the memory device.  

DQS[3:0]  I/O  
Active -high bidirectional data strobes to the 

memory device.  
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DQS_B[3:0]  I/O  
Active - low bidirectional data strobes to the 

memory device.  

DM[3:0]  O 
Active - low data mask signal to the memory 

device.  

ODTi ( i=0,1)  O 
On-Die Termination output signal for two chip 

select.  

RET_EN I  Active - low retention latch enable input  

RESET O DDR3 reset signal to the memory device  

VREFi ( i=0,1,2 ,3 ) I/O  
Reference Voltage input for three regions of DDR 

IO  

ZQ_PIN  I/O  
ZQ calibration pad which connects 240ohm ¤1% 

resistor  

 
 

Interface  Pin Name  Direction  Description  

SMC 

smc_oe_n  O SMC output enable signal.  

smc_bls_n i ( i=0,1)  O SMC byte lane strobe signal for two bytes.  

smc_we_n  O SMC write enable signal.  

smc_csn i ( i=0,1)  O SMC chip enable signal.  

smc_adv_n  O SMC address valid signal  in shared mode  

smc_addr i ( i=0~19)  O SMC address signal.  

smc_data i ( i=0~15)  I/O  SMC directional data line to memory device.  

 

 

Interface  Pin Name  Direction  Description  

NandC  

FLASH_WP O Flash write -protected signal  

FLASH_ALE O Flash address latch enable signal  

FLASH_CLE O Flash command latch enable signal  

FLASH_WRN  O Flash write enable and clock signal  

FLASH_RDN  O Flash  read enable and write/read signal  

FLASH_DATA[ i]( i=0~7)  I/O  Low 8bits of flash data inputs/outputs signal  

flash_data i( i=8~15)  I/O  High 8bits of flash data inputs/outputs signal  

flash_dqs  I/O  Flash data strobe signal  

FLASH_RDY I  Flash ready/busy signal  

FLASH0_CSN  O Flash chip enable signal for chip 0  

flash_csn i( i=1~7)  O Flash chip enable signal for chip i, i=1~7  

 

 

Interface  Pin Name  Direction  Description  

HSADC 

Interface  

hsadc_clkout  O hsadc/tsi/gps reference clock  

hsadc_data i 

( i=0 ~9 )  
I  hsadc(i=0~9)/tsi(i=0~7)/gps data(i=0,1)  

ts_sync  I  ts synchronizer signal  
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Interface  Pin Name  Direction  Description  

I2S /PCM0 

Controller 

(8 channel)  

i2s0_clk  O I2S/PCM 0 clock source  

i2s0_sclk  I/O  I2S/PCM 0 serial clock  

i2s0_lrck_rx  I/O  

I2S/PCM 0 left & right channel signal for receiving 
serial data, synchronous left & right channel in 
I2S mode and the beginning of a group of left & 
right channels in PCM mode  

i2s0_sdi  I  I2S/PCM 0 serial data input  

i2s0_sdo i 
( i=0,1,2,3)  

O I2S/PCM 0 serial data ouput  

i2s0_lrck_tx  I/O  

I2S/PCM 0 left & right channel signal for 
transmitting serial data, synchronous left & right 
channel in I2S mode ( i=0)  and the beginning of a 
group of left & right channels in PCM mode 
( i=0,1)  

 
 

Interface  Pin Name  Direction  Description  

I2S /PCM1 

Controller 

(2 channel)  

i2s1_clk  O I2S/PCM 1 clock source  

i2s1_sclk  I/O  I2S/PCM 1 serial clock  

i2s1_lrck_rx  I/O  

I2S/PCM 1 left & right channel signal for receiving 
serial data, synchronous left &  right channel in 
I2S mode and the beginning of a group of left & 
right channels in PCM mode  

i2s1_sdi  I  I2S/PCM 1 serial data input  

i2s1_sdo  O I2S/PCM 1 serial data ouput  

i2s1_lrck_tx  I/O  

I2S/PCM 1 left &  right channel signal for 
transmitting serial data, synchronous left & right 
channel in I2S mode and the beginning of a 
group of left & right channels in PCM mode  

 

 

Interface  Pin Name  Direction  Description  

I2S /PCM2 

Controller 

(2 channel)  

i2s2_clk  O I2S/PCM2 clock source  

i2s2_sclk  I/O  I2S/PCM2 serial clock  

i2s2_lrck_rx  I/O  

I2S/PCM2 left & right channel signal for receiving 
serial data, synchronous left & right channel in 
I2S mode and the beginning of a group of left & 
right channels in PCM mode  

i2s2_sdi  I  I2S/PCM2 serial data input  

i2s2_sdo  O I2S/PCM2 serial data ouput  

i2s2_lrck_tx  I/O  

I2S/PCM2 left & right channel signal for 
transmitting serial data, synchronous left & right 
channel in I2S mode and the beginning of a 
group of left & right channels in PCM mode  

 
 

Interface  Pin Name  Direction  Description  

SPDIF 

transmitter  
spdif_tx  O spdif biphase data ouput  

 
 

Interface  Pin Name  Direction  Description  

SPI spi x_clk (x=0,1)  I/O  spi serial clock  
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Controller  spi x_csn y 

(x=0,1)(y=0,1)  
I/O  spi chip  select signal,low active  

spi x_txd (x=0,1)  O spi serial data output  

spi x_rxd (x=0,1)  I  spi serial data input  

 
 

Interface  Pin Name  Direction  Description  

LCDC0 

LCDC0_DCLK O 
LCDC0 RGB interface display clock out, MCU i80 

interface RS signal  

LCDC0_VSYNC O 
LCDC0 RGB interface vertival sync pulse, MCU 

i80 interface CSN signal  

LCDC0_HSYNC O 
LCDC0 RGB interface horizontial sync pulse, MCU 

i80 interface WEN signal  

LCDC0_DEN O 
LCDC0 RGB interface data enable, MCU i80 

interface REN signal  

LCDC0_DATA[23:0]  I/O  LCDC0 data output/input  

 
 

Interface  Pin Name  Direction  Description  

LCDC1 

lcdc1_dclk  O 
LCDC1 RGB interface display clock out, MCU i80 

interface RS signal  

lcdc1_vsync  O 
LCDC1 RGB interface vertival sync pulse, MCU 

i80 interface CSN signal  

lcdc1_hsync  O 
LCDC1 RGB interface horizontial sync pulse, MCU 

i80 interface WEN signal  

lcdc1_den  O 
LCDC1 RGB interface data enable, MCU i80 

interface REN signal  

lcdc1_data [23:0]  I/O  LCDC1 data output/input  

 
 

Interface  Pin Name  Direction  Description  

Camera IF 0 

CIF0 _CLKIN  I  Camera 0 interface input pixel clock  

cif0 _clkout  O Camera 0 interface output work clock  

CIF0 _VSYNC I  Camera 0 interface vertical sync signal  

CIF0 _HREF I  Camera 0 interface horizontial sync signal  

cif0_data[1 :0]  I  Camera0 interface low 2 -bit input pixel data  

CIF0_DATAIN[9:2 ]  I  Camera 0 interface middle  8-bit input pixel data  

cif0_data[11 : 10]  I  Camera0 interface high 2 -bit input pixel data  

 
 

Interface  Pin Name  Direction  Description  

Camera IF 1 

cif1_clkin  I  Camera 1 interface input pixel clock  

cif1 _clkout  O Camera 1 interface output work clock  

cif1_vsync  I  Camera 1 interface vertical sync signal  
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cif1 _href  I  Camera 1 interface horizontial sync signal  

cif1_data[11 :0]  I  Camera1 interface 12 -bit input pixel data  

 

 

Interface  Pin Name  Direction  Description  

RMII  

rmii_clkout  O RMII REC_CLK output  

rmii_clkin  I  RMII REF_CLK input  

rmii_tx_en  O rmii transfer enable  

rmii_txd1  O rmii transfer data  

rmii_txd0  O rmii transfer data  

rmii_rx_err  I  rmii receive error  

rmii_crs_dvalid  I  rmii carrier sense / receive data valid input  

rmii_rxd1  I  rmii receive data  

rmii_rxd0  I  rmii receive data  

mii_md  I/O  mii management interface data  

mii_mdclk  O mii management interface clock  

 

 

Interface  Pin Name  Direction  Description  

PWM 

pwm3  O Pulse Width Modulation output  

pwm2  O Pulse Width Modulation output  

pwm1  O Pulse Width Modulation output  

pwm0  O Pulse Width Modulation output  

 
 

Interface  Pin Name  Direction  Description  

I2C  

i2c0_sda  I/O  I2C0 data  

i2c0_scl  I/O  I2C0 clock  

i2c1_sda  I/O  I2C1 data  

i2c1_scl  I/O  I2C1 clock  

i2c2_sda  I/O  I2C2 data  

i2c2_scl  I/O  I2C2 clock  

i2c3_sda  I/O  I2C3 data  

i2c3_scl  I/O  I2C3 clock  

i2c4 _sda  I/O  I2C 4 data  

i2c 4_scl  I/O  I2C 4 clock  

 
 

Interface  Pin Name  Direction  Description  

UART 

uart0_sin  I  UART0 searial data input  

uart0_sout  O UART0 searial data output  

uart0_cts_n  I  UART0 clear to send  

uart0_rts_n  O UART0 request to send  

uart1_sin  I  UART1 searial data input  
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uart1_sout  O UART1 searial data output  

uart1_ cts_n  O UART1 clear to send  

uart1_rts_n  I  UART1 request to send  

uart2_sin  I  UART2 searial data input  

uart2_sout  O UART2 searial data output  

uart3_sin  I  UART3 searial data input  

uart3_sout  O UART3 searial data output  

uart3_cts_n  I  UART3 clear to send  

uart3_rts_n  O UART3 request to send  

 

 

Interface  Pin Name  Direction  Description  

USB OTG 

2.0  

OTG_DM N/A  USB OTG 2.0 Data signal DM  

OTG_RKELVIN  N/A  
USB OTG 2.0 Transmitter Kelvin Connection to 

Resistor Tune Pin  

OTG_DP N/A  USB OTG 2.0 Data signal DP  

OTG_VBUS N/A  USB OTG 2.0 5 -V power supply pin  

otg _drv_vbus  O USB OTG 2.0 drive VBUS  

 

 

Interface  Pin Name  Direction  Description  

USB Host 

2.0  

HOST_DM N/A  USB HOST 2.0 Data signal DM  

HOST_RKELVIN  N/A  
USB HOST 2.0 Transmitter Kelvin Connection to 

Resistor Tune Pin  

HOST_DP N/A  USB HOST 2.0 Data signal DP  

HOST_VBUS N/A  USB HOST 2.0 5 -V power supply pin  

host _drv_vbus  O USB HOST 2.0 drive VBUS  

 

 

Interface  Pin Name  Direction  Description  

SAR-ADC 
SARADC_AIN[i]  

(i=0~3)  
N/A  SAR-ADC input signal for 4 channel  

 

 

Interface  Pin Name  Direction  Description  

eFuse  EFUSE_VDDQ N/A  eFuse program and sense power  

 
 
1.3.4  RK30 xx IO Type  

The following list shows IO type except DDR IO and all of Power/Ground IO .  
 

Table 1-4 RK30xx IO Type List 

Type Diagram Description Pin Name 
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A 

 

Analog IO Cell with IO voltage EFUSE_VDDQ 

B 

 
Dedicated Power supply to 

Internal Macro with IO voltage 
SARADC_AIN[3:0] 

C 

 

Crystal Oscillator with high 

enable 
XIN24M/XOUT24M 

D 

 

Tri-state output pad with input, 

limited slew rate and enable 

controlled pull-up 

Part of digital GPIO 

E 

 

Tri-state output pad with input, 

limited slew rate and enable 

controlled pull-down 

Part of digital GPIO 

F 

 

Tri-state output pad with input, 

and enable controlled pull-up 
Part of digital GPIO 

G 

 

Tri-state output pad with input, 

and enable controlled pull-down 
Part of digital GPIO 

 

1.4  Package information  

RK3066 package is TFBGA453LD  
(body: 19mm x 19mm ; ball size : 0.4mm ; ball pitch : 0.8mm)  
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1.4.1  Dimension  

 
Fig. 1-2 RK3066 TFBGA453 Package Top View 

 

 
Fig. 1-3 RK3066 TFBGA453 Package Side View 
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Fig. 1-4RK3066 TFBGA453 Package Bottom View 

 

 

 
Fig. 1-5 RK3066 TFBGA453 Package Dimension 
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1.4.2  Ball Map  
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Fig. 1-6 RK3066 Ball Mapping Diagram 
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1.4.3  Ball Pin Number Order  

Table 1-5 RK3066Ball Pin Number Order Information 

Ball # Ball Pin Name Ball # Ball Pin Name 

A1 HDMI_TX2 B1 HDMI_TX2N 

A2 HDMI_TX1 B2 HDMI_TX1N 

A3 NC B3 HDMI_AVSS 

A4 HDMI_TX0 B4 HDMI_TX0N 

A5 HDMI_TXC B5 HDMI_TXCN 

A6 NC B6 HDMI_AVSS 

A7 MDQ27 B7 MDQ26 

A8 MDQS_B3 B8 MDQS_3 

A9 NC B9 MDQ8 

A10 MDQ10 B10 MDQ11 

A11 MDQS_B1 B11 MDQS_1 

A12 NC B12 MDQ15 

A13 MCKE0 B13 MCSN0 

A14 MBA0 B14 MBA1 

A15 NC B15 MA0 

A16 MCK_N B16 MCK 

A17 MA1 B17 MA4 

A18 NC B18 MA6 

A19 MA7 B19 MA8 

A20 MA11 B20 MODT0 

A21 NC B21 MDQ16 

A22 MDQS_B2 B22 MDQS_2 

A23 MDQ20 B23 MDQ21 

C1 NC D1 LCD0_D4 

C2 LCD0_D2 D2 LCD0_D6 

C3 LCD0_D1 D3 LCD0_D3 

C4 LCD0_D0 D4 LCD0_DEN 

C5 HDMI_AVSS D5 LCD0_VSYNC 

C6 HDMI_REXT D6 LCD0_HSYNC 

C7 MDQ24 D7 MDQ25 

C8 MDQ31 D8 MDQ29 

C9 MDM1 D9 NC 

C10 MDQ9 D10 MDQ12 

C11 MDQ14 D11 MCKE1 

C12 MRESET D12 NC 

C13 MWEN D13 MCASN 

C14 MBA2 D14 MRASN 

C15 MA3 D15 NC 

C16 VSS D16 MA14 
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C17 MA5 D17 MDQ19 

C18 MA9 D18 MA10 

C19 MA13 D19 MA12 

C20 MODT1 D20 VSS 

C21 MDM2 D21 MDQ22 

C22 MDQ17 D22 MDQ23 

C23 NC D23 MDM0 

E1 LCD0_D12 F1 NC 

E2 LCD0_D10 F2 LCD0_D16 

E3 LCD0_D9 F3 LCD0_D11 

E4 LCD0_D7 F4 LCD0_D8 

E5 NC F5 LCD0_D5 

E6 LCD0_DCLK F6 NC 

E7 MDM3 F7 HDMIVDD_1V1 

E8 MDQ28 F8 HDMIAVDD_2V5 

E9 NC F9 NC 

E10 MDQ30 F10 MVDD 

E11 MDQ13 F11 MVDD 

E12 NC F12 NC 

E13 MCSN1 F13 MVREF 

E14 MA2 F14 MVDD 

E15 NC F15 NC 

E16 MDQ18 F16 MVDD 

E17 MDQ0 F17 MVDD 

E18 MDQ3 F18 NC 

E19 NC F19 MDQ4 

E20 MDQ2 F20 MDQ7 

E21 MDQ1 F21 MDQ5 

E22 MDQS_0 F22 MDQ6 

E23 MDQS_B0 F23 NC 

G1 LCD0_D19 H1 GPIO2_A2/LCD1_D2/SMC_A6 

G2 LCD0_D18 H2 LCD0_D22 

G3 LCD0_D17 H3 LCD0_D21 

G4 LCD0_D14 H4 LCD0_D20 

G5 LCD0_D13 H5 LCD0_D23 

G6 LCD0_D15 H6 GPIO2_A0/LCD1_D0/SMC_A4 

G7 NC H7 CVDD_1V1 

G8 HDMI_AVSS H8 VSS 

G9 HDMI_AVSS H9 VSS 

G10 MVDD H10 VSS 

G11 CVDD_1V1 H11 VSS 

G12 VSS H12 VSS 
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G13 MVDD H13 VSS 

G14 MVDD H14 VSS 

G15 MPZQ H15 VSS 

G16 CVDD_1V1 H16 VSS 

G17 NC H17 VCCIO1 

G18 GPIO2_D5/I2C0_SCL H18 GPIO0_A6/HOST_DRV_VBUS 

G19 GPIO2_D4/I2C0_SDA H19 GPIO0_A2/HDMI_I2C_SDA 

G20 TRSTN H20 PWM2/GPIO0_D6 

G21 TMS/PLL_BYPASS H21 PWM1/GPIO0_A4 

G22 TDI/CPR_BYPASS H22 TDO 

G23 GPIO6_B4 H23 TCK/HSSCAN_SHIFT_CLOCK 

J1 NC K1 GPIO2_C4/LCD1_D20/SPI1_CSN0/TS_D1 

J2 GPIO2_A1/LCD1_D1/SMC_A5 K2 GPIO2_C3/LCD1_D19/SPI1_CLK/TS_D0 

J3 GPIO2_B5/LCD1_D13/SMC_A17/TS_VALID K3 GPIO2_C2/LCD1_D18/SMC_BIS_N1/TS_D5 

J4 NC K4 GPIO2_C1/LCD1_D17/SMC_BIS_N0/TS_D6 

J5 NC K5 GPIO2_B7/LCD1_D15/SMC_A19/TS_D7 

J6 NC K6 GPIO2_B6/LCD1_D14/SMC_A18/TS_SYNC 

J7 LCD0_VCC1 K7 LCD0_VCC0 

J8 VSS K8 VSS 

J9 VSS K9 VSS 

J10 VSS K10 VSS 

J11 VSS K11 VSS 

J12 VSS K12 VSS 

J13 VSS K13 VSS 

J14 VSS K14 VSS 

J15 VSS K15 VSS 

J16 VSS K16 VSS 

J17 CVDD_1V1 K17 VCCIO0 

J18 NC K18 GPIO3_D5/UART3_CTSN 

J19 NC K19 GPIO3_D4/UART3_TX 

J20 NC K20 GPIO3_B5/SDMMC0_D3 

J21 PWM3/GPIO0_D7 K21 GPIO0_B4/I2S0_SDO0 

J22 GPIO0_A5/OTG_DRV_VBUS K22 GPIO2_D7/I2C1_SCL 

J23 NC K23 GPIO3_A0/I2C2_SDA 

L1 GPIO2_C5/LCD1_D21/SPI1_RXD/TS_D2 M1 NC 

L2 GPIO2_C6/LCD1_D22/SPI1_RXD/TS_D3 M2 CIF0_D5 

L3 GPIO2_C7/LCD1_D23/SPI1_CSN1/TS_D4 M3 CIF0_D4 

L4 CIF0_D3 M4 NC 

L5 GPIO2_C0/LCD1_D16/GPS_CLK/TS_CLKO M5 NC 

L6 CIF0_D2 M6 NC 

L7 LCD1_VCC M7 CIF0_VCC 

L8 VSS M8 VSS 
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L9 VSS M9 VSS 

L10 VSS M10 VSS 

L11 VSS M11 VSS 

L12 VSS M12 VSS 

L13 VSS M13 VSS 

L14 VSS M14 VSS 

L15 VSS M15 VSS 

L16 VSS M16 VSS 

L17 CVDD_1V1 M17 VSS 

L18 GPIO3_D6/UART3_RTSN M18 NC 

L19 GPIO3_D3/UART3_RX M19 NC 

L20 GPIO3_B6/SDMMC0_DET M20 NC 

L21 GPIO0_A7/I2S0_SDI M21 GPIO3_B2/SDMMC0_D0 

L22 GPIO1_B2/SPDIF_TX M22 GPIO0_B7/I2S0_SDO3 

L23 GPIO2_D6/I2C1_SDA M23 NC 

N1 CIF0_D6 P1 CIF0_D9 

N2 CIF0_D7 P2 CIF0_HREF 

N3 CIF0_D8 P3 CIF0_CLKIN 

N4 CIF0_VSYNC P4 GPIO1_B5/CIF0_D1 

N5 AVDD P5 AVDD 

N6 CIF1_VCC P6 AVDD 

N7 CVDD_1V1 P7 VSS 

N8 VSS P8 VSS 

N9 VSS P9 VSS 

N10 VSS P10 VSS 

N11 VSS P11 VSS 

N12 VSS P12 VSS 

N13 VSS P13 VSS 

N14 VSS P14 VSS 

N15 VSS P15 VSS 

N16 VSS P16 VSS 

N17 FLASH_VCC P17 CVDD_1V1 

N18 GPIO4_B0/FLASH_CSN1 P18 FLASH_D0/EMMC_D0 

N19 GPIO3_B7/SDMMC0_WP P19 GPIO0_D0/I2S2_CLK/SMC_CSN0 

N20 FLASH_RDN P20 GPIO0_D1/I2S2_SCLK/SMC_WEN 

N21 GPIO3_D7/FLASH_DQS/EMMC_CLKO P21 GPIO4_B2/FLASH_CSN3/EMMC_RSTNO 

N22 GPIO1_B0/UART2_RX P22 GPIO3_B1/SDMMC0_CMD 

N23 GPIO0_B6/I2S0_SDO2 P23 GPIO0_B5/I2S0_SDO1 

R1 NC T1 GPIO1_B6/CIF0_D10 

R2 GPIO1_B3/CIF0_CLKO T2 GPIO1_B7/CIF0_D11 

R3 GPIO1_B4/CIF0_D0 T3 GPIO3_A2/I2C3_SDA 

R4 NC T4 GPIO1_C4/CIF1_D6/RMII_RX_ERR 
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R5 NC T5 AVDD 

R6 NC T6 AVDD 

R7 VSS T7 VSS 

R8 VSS T8 VSS 

R9 VSS T9 VSS 

R10 VSS T10 VSS 

R11 VSS T11 AVSS_APLL 

R12 VSS T12 AVSS_DPLL 

R13 VSS T13 AVSS_C/GPLL 

R14 VSS T14 VSS 

R15 VSS T15 VSS 

R16 VSS T16 VSS 

R17 SMC_VCC T17 CVDD_1V1 

R18 NC T18 GPIO0_C6/TRACE_CLK/SMC_A2 

R19 NC T19 GPIO4_C3/SMC_D3/TRACE_D3 

R20 NC T20 FLASH_ALE 

R21 GPIO0_B3/I2S0_LRCK_TX T21 GPIO3_B4/SDMMC0_D2 

R22 GPIO0_B2/I2S0_LRCK_RX T22 GPIO0_B0/I2S0_CLK 

R23 NC T23 GPIO0_B1/I2S0_SCLK 

U1 GPIO3_A3/I2C3_SCL V1 NC 

U2 GPIO1_C0/CIF1_D2/RMII_CLKO V2 GPIO1_C2/CIF1_D4/RMII_TXD1 

U3 GPIO1_C1/CIF1_D3/RMII_TX_EN V3 GPIO1_C3/CIF1_D5/RMII_TXD0 

U4 GPIO1_C5/CIF1_D7/RMII_CRS_DVALID V4 GPIO1_C7/CIF1_D9/RMII_RXD0 

U5 AVDD V5 AVDD 

U6 AVDD V6 NC 

U7 NC V7 AVDD 

U8 AVDD V8 AVDD 

U9 AVDD V9 NC 

U10 APLL_1V1 V10 AVDD_COM 

U11 DPLL_1V1 V11 ADCVDD_2V5 

U12 C/GPLL_1V1 V12 NC 

U13 PVDD_1V1 V13 PVCC_3V3 

U14 USBVDD_1V1 V14 USBVDD_3V3 

U15 USBVDD_2V5 V15 NC 

U16 AP0_VCC V16 AP1_VCC 

U17 NC V17 GPIO4_C4/SMC_D4/TRACE_D4 

U18 GPIO4_D4/SMC_D12/TRACE_D12 V18 NC 

U19 GPIO4_C5/SMC_D5/TRACE_D5 V19 GPIO4_C6/SMC_D6/TRACE_D6 

U20 FLASH_RDY V20 FLASH_D5/EMMC_D5 

U21 GPIO4_B1/FLASH_CSN2/EMMC_CMD V21 GPIO0_D4/I2S2_SDI/SMC_A0 

U22 GPIO3_B0/SDMMC0_CLKO V22 GPIO3_A7/SDMMC0_PWREN 

U23 GPIO3_B3/SDMMC0_D1 V23 NC 
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W1 GPIO1_C6/CIF1_D8/RMII_RXD1 Y1 GPIO1_D7/CIF1_CLKO 

W2 GPIO1_D0/CIF1_VSYNC/MII_MD Y2 GPIO1_D6/CIF1_D11 

W3 GPIO1_D1/CIF1_HREF/MII_MDCLK Y3 GPIO3_A5/I2C4_SCL 

W4 GPIO1_D2/CIF1_CLKIN Y4 GPIO3_A4/I2C4_SDA 

W5 NC Y5 GPIO6_A4 

W6 ADC_IN0 Y6 GPIO6_A5 

W7 ADC_IN2 Y7 NPOR 

W8 ADC_IN1 Y8 GPIO6_A6 

W9 NC Y9 NC 

W10 GPIO6_B0 Y10 GPIO3_C6/SDMMC1_DET 

W11 GPIO6_A0 Y11 GPIO1_A1/UART0_TX 

W12 NC Y12 NC 

W13 HOST_RKELVIN Y13 GPIO3_D0/SDMMC1_PWREN 

W14 EFUSE Y14 GPIO0_C4/I2S1_SDI 

W15 NC Y15 NC 

W16 GPIO4_C2/SMC_D2/TRACE_D2 Y16 GPIO0_A1/HDMI_I2C_SCL 

W17 GPIO4_C1/SMC_D1/TRACE_D1 Y17 GPIO4_C0/SMC_D0/TRACE_D0 

W18 GPIO4_C7/SMC_D7/TRACE_D7 Y18 GPIO4_D0/SMC_D8/TRACE_D8 

W19 NC Y19 GPIO3_A1/I2C2_SCL 

W20 GPIO4_D2/SMC_D10/TRACE_D10 Y20 GPIO4_D6/SMC_D14/TRACE_D14 

W21 GPIO0_D3/I2S2_LRCK_TX/SMC_ADVN Y21 GPIO0_D2/I2S2_LRCK_RX/SMC_OEN 

W22 FLASH_D3/EMMC_D3 Y22 FLASH_D4/EMMC_D4 

W23 GPIO3_A6/SDMMC0_RSTNO Y23 FLASH_CSN0 

AA1 NC AB1 CPU_PWROFF 

AA2 GPIO6_B2 AB2 GPIO6_B1 

AA3 GPIO6_A1 AB3 GPIO6_A2 

AA4 CLK32K_IN AB4 OTG_ID 

AA5 GPIO6_A3 AB5 OTG_VBUS 

AA6 OTG_RKELVIN AB6 GPIO1_A6/UART1_CTSN/SPI0_RXD 

AA7 GPIO1_A4/UART1_RX/SPI0_CSN0 AB7 GPIO1_A7/UART1_RTSN/SPI0_TXD 

AA8 GPIO3_D2/SDMMC1_INT AB8 GPIO3_C0/SDMMC1_CMD 

AA9 GPIO3_C3/SDMMC1_D2 AB9 GPIO3_C2/SDMMC1_D1 

AA10 GPIO3_C4/SDMMC1_D3 AB10 VSS 

AA11 GPIO1_A2/UART0_CTSN AB11 XOUT24M 

AA12 GPIO3_C5/SDMMC1_CLKO AB12 GPIO1_A0/UART0_RX 

AA13 GPIO3_C7/SDMMC1_WP AB13 GPIO0_C1/I2S1_SCLK 

AA14 GPIO3_D1/SDMMC1_BACKEND AB14 GPIO0_C3/I2S1_LRCK_TX 

AA15 PWM0/GPIO0_A3 AB15 GPIO0_C5/I2S1_SDO 

AA16 VSS AB16 OTG_DM 

AA17 VSS AB17 HOST_DM 

AA18 GPIO4_D1/SMC_D9/TRACE_D9 AB18 GPIO4_D3/SMC_D11/TRACE_D11 

AA19 GPIO0_A0/HDMI_HPD AB19 GPIO1_B1/UART2_TX 
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AA20 GPIO4_D7/SMC_D15/TRACE_D15 AB20 GPIO0_C7/TRACE_CTL/SMC_A3 

AA21 FLASH_D1/EMMC_D1 AB21 FLASH_D2/EMMC_D2 

AA22 FLASH_D6/EMMC_D6 AB22 FLASH_D7/EMMC_D7 

AA23 NC AB23 FLASH_WP/EMMC_PWREN 

AC1 CORE_PWROFF AC13 GPIO0_C0/I2S1_CLK 

AC2 GPIO6_B3 AC14 GPIO0_C2/I2S1_LRCK_RX 

AC3 NC AC15 NC 

AC4 GPIO6_A7 AC16 OTG_DP 

AC5 GPIO1_A5/UART1_TX/SPI0_CLK AC17 HOST_DP 

AC6 NC AC18 NC 

AC7 GPIO4_B7/SPI0_CSN1 AC19 GPIO4_D5/SMC_D13/TRACE_D13 

AC8 GPIO3_C1/SDMMC1_D0 AC20 GPIO0_D5/I2S2_SDO/SMC_A1 

AC9 NC AC21 NC 

AC10 GPIO1_A3/UART0_RTSN AC22 FLASH_CLE 

AC11 XIN24M AC23 FLASH_WRN 

AC12 NC     

 
 

1.5  Electrical Specification  

1.5.1  Absolute Maximum Ratings  

Table 1-6 RK30xx absolute maximum ratings 

Paramerters Related Power Group Max Unit 

DC supply voltage for Internal digital logic 

AVDD, 

CVDD, 

PVDD, 

OTG_DVDD, HOST_DVDD 

1.21 V 

DC supply voltage for Digital GPIO 

(except for SAR-ADC, TS-ADC, PLL, USB, DDR IO) 

LCD0_VCC0,LCD0_VCC1, LCD1_VCC, 

CIF0_VCC,CIF1_VCC, 

PVCC, 

AP0_VCC,AP1_VCC, 

SMC_VCC,FLASH_VCC, 

VCCIO_0,VCCIO_1 

3.6 V 

DC supply voltage for DDR IO MVDD 1.65 V 

DC supply voltage for Analog part of SAR-ADC/TS-ADC VDDA_SARADC, VDDA_TSADC 2.75 V 

DC supply voltage for Analog part of PLL 
AVDD_APLL,AVDD_DPLL, 

AVDD_CGPLL 
1.21 V 

DC supply voltage for Analog part of USB OTG/Host2.0 
OTG_VDD25,HOST_VDD25 

OTG_VDD33,HOST_VDD33 

2.75 

3.63 
V 

DC supply voltage for Analog part of HDMI 
HDMIVDD 

HDMIAVDD 

1.21 

2.75 
V 

DC supply voltage for Analog part of EFUSE EFUSE_VDDQ 2.75 V 

Analog Input voltage for SAR-ADC   2.75 V 
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Analog Input voltage for TS-ADC   2.75 V 

Analog Input voltage for DP/DM/VBUS of USB OTG/Host2.0   5 V 

Analog input voltage for RKELVIN/ID of USB OTG/Host2.0  2.75 V 

Digital input voltage for input buffer of GPIO   3.6 V 

Digital output voltage for output buffer of GPIO   3.6 V 

Storage Temperature   125 Ņ 

 
Absolute maximum ratings specify the values beyond which the device may 

be damaged permanently. Long - term exposure to absolute maximum ratings 

conditions may affect device reliability.  
 
1.5.2  Recommended Operating Conditions  

 
Table 1-7 RK30xx recommended operating conditions 

Parameters Symbol Min Typ Max Units 

Internal digital logic Power 

̂except USB OTG) 

 

AVDD, 

CVDD, 

PVDD 

0.99 1.10 1.21 V 

Digital GPIO Power(3.3V) 
VCCIO0,VCCIO1,  

EFUSE_VDDQ 
3 3.3 3.6 V 

Digital GPIO Power(3.3V/1.8V) 

LCD0_VCC0, LCD0_VCC1, 

LCD1_VCC, 

SMC_VCC, 

CIF0_VCC,CIF1_VCC, 

PVCC, 

FLASH_VCC, 

AP0_VCC, AP1_VCC 

3 

1.62 

3.3 

1.8 

3.6 

1.98 
V 

DDR IO (DDR3 mode)  Power MVDD 1.425 1.5 1.575 V 

DDR IO (LPDDR2 mode)  Power MVDD 1.14 1.2 1.30 V 

DDR IO (LVDDR3 mode)  Power MVDD 1.28 1.35 1.45 V 

DDR reference supply (VREF) Input VREF 0.49*MVDD 0.5*MVDD 0.51*MVDD V 

DDR External termination voltage   VREF - 40mV VREF VREF + 40mV V 

PLLAnalog Power 
AVDD_APLL, AVDD_DPLL, 

AVDD_CGPLL 
0.99 1.1 1.21 V 

SAR-ADC Analog Power  VDDA_SARADC 2.25 2.5 2.75 V 

TS-ADC Analog Power  VDDA_TSADC 2.25 2.5 2.75 V 

USB OTG/Host2.0 Digital Power OTG_DVDD, HOST_DVDD 1.023 1.1 1.21 V 

USB OTG/Host2.0 Analog 

Power(2.5V) 
OTG_VDD25,HOST_VDD25 2.325 2.5 2.75 V 

USB OTG/Host2.0 Analog 

Power(3.3V) 
OTG_VDD33,HOST_VDD33 3.069 3.3 3.63 V 

USB OTG/Host2.0 external resistor REXT 42.768 43.2 43.632 Ohm 
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PLL input clock frequency   N/A 24 N/A MHz 

Operating Temperature   -40 25 85 Ņ 

 
 

1.5.3  DC Characteristics  

 
Table 1-8 RK30xx DC Characteristics 

Parameters Symbol Min Typ Max Units 

Digital GPIO 

@3.3V 

Input Low Voltage  Vil -0.3 0 0.8 V 

Input High Voltage  Vih 2 3.3 3.6 V 

Output Low Voltage Vol N/A 0 0.4 V 

Output High Voltage Voh 2.4 3.3 N/A V 

Threshold Point  Vt 1.34 1.46 1.6 V 

Threshold Point with 

Pullup Resistor Enabled 
Vtpu 1.2 1.31 1.45 V 

Threshold Point with 

Pulldown Resistor Enabled 
Vtpd 1.71 1.84 1.97 V 

Pullup Resistor Rpu 41 60 91 Kohm 

Pulldown Resistor Rpd 43 63 103 Kohm 

Digital GPIO  

@1.8V 

Input Low Voltage  Vil -0.3 0 0.63 V 

Input High Voltage  Vih 1.17 1.8 3.6 V 

Output Low Voltage Vol N/A 0 0.45 V 

Output High Voltage Voh 1.35 1.8 N/A V 

Threshold Point  Vt 0.77 0.84 0.92 V 

Threshold Point with 

Pullup Resistor Enabled 
Vtpu 0.77 0.84 0.91 V 

Threshold Point with 

Pulldown Resistor Enabled 
Vtpd 0.77 0.85 0.92 V 

Pullup Resistor Rpu 79 129 218 Kohm 

Pulldown Resistor Rpd 73 127 233 Kohm 

DDR IO  

@DDR3 mode 

Input High Voltage Vih_ddr VREF + 0.1 1.5 MVDD V 

Input Low Voltage  Vil_ddr -0.3 0 VREF - 0.1 V 

Output High Voltage Voh_ddr 0.8 * MVDD 1.5 N/A V 

Output Low Voltage Vol_ddr N/A 0 0.2 * MVDD V 

Input termination 

resistance(ODT) to 

VDDIO_BLi/2 (i=0~3) 

Rtt 

100 

54 

36 

120 

60 

40 

140 

66 

44 

Ohm 

DDR IO  

@LPDDR2 mode 

Input High Voltage Vih_ddr VREF + 0.13 1.2 MVDD V 

Input Low Voltage  Vil_ddr -0.3 0 VREF- 0.13 V 

Output High Voltage Voh_ddr 0.9 * MVDD 1.2 N/A V 

Output Low Voltage Vol_ddr N/A 0 0.1 * MVDD V 
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1.5.4  Recommended Operating Frequency  

 
Table 1-9 Recommended operating frequency for PD_ALIVE domain 

Parameter Condition Symbol MIN TYP MAX Unit 

XIN Oscillator 

1.1V , 25  

IO_XIN24M 

24 24 24 

MHz 1.21V , -40  24 24 24 

0.99V , 125  24 24 24 

DDR PLL 

1.1V , 25  

ddr_pll_clk 

N/A N/A 1333 

MHz 1.21V , -40  N/A N/A 1976 

0.99V , 125  N/A N/A 835 

ARM PLL 

1.1V , 25  

arm_pll_clk 

N/A N/A 1250 

MHz 1.21V , -40  N/A N/A 1683 

0.99V , 125  N/A N/A 800 

CODEC PLL 

1.1V , 25  

cocec_pll_clk 

N/A N/A 1108 

MHz 1.21V , -40  N/A N/A 1572 

0.99V , 125  N/A N/A 734 

GENERAL PLL 

1.1V , 25  

general_pll_clk 

N/A N/A 1392 

MHz 1.21V , -40  N/A N/A 1529 

0.99V , 125  N/A N/A 717 

UART1CLK 

1.1V , 25  

clk_uart1 

N/A N/A 273 

MHz 1.21V , -40  N/A N/A 304 

0.99V , 125  N/A N/A 200 

TIMER2 CLK 

1.1V , 25  

clk_timer2 

N/A N/A 211 

MHz 1.21V , -40  N/A N/A 349 

0.99V , 125  N/A N/A 132 

 
Table 1-10 Recommended operating frequency for A9 core 

Parameter Condition Symbol MIN TYP MAX Unit 

Cortex-A9 

1.1V , 25  

clk_core_pre 

N/A N/A 1131 

MHz 1.21V , -40  N/A N/A 1333 

0.99V , 125  N/A N/A 758 

1.1V , 25  

clk_core_peri 

N/A N/A 178 

MHz 1.21V , -40  N/A N/A 269 

0.99V , 125  N/A N/A 122 

 
Table 1-11 Recommended operating frequency for PD_CPU domain 

Parameter Condition Symbol MIN TYP MAX Unit 

CPU AXI 

interconnect 

1.1V , 25  

aclk_cpu 

N/A N/A 540 

MHz 1.21V , -40  N/A N/A 877 

0.99V , 125  N/A N/A 358 

1.1V , 25  

hclk_cpu 

N/A N/A 467 

MHz 1.21V , -40  N/A N/A 300 

0.99V , 125  N/A N/A 198 

1.1V , 25  pclk_cpu N/A N/A 136 MHz 
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1.21V , -40  N/A N/A 205 

0.99V , 125  N/A N/A 95 

DMC 

1.1V , 25  

clk_ddr 

N/A N/A 588 

MHz 1.21V , -40  N/A N/A 909 

0.99V , 125  N/A N/A 394 

Embedded SRAM 

1.1V , 25  

aclk_intmem 

N/A N/A 322 

MHz 1.21V , -40  N/A N/A 500 

0.99V , 125  N/A N/A 216 

SPDIF 

1.1V , 25  

clk_spdif 

N/A N/A 356 

MHz 1.21V , -40  N/A N/A 588 

0.99V , 125  N/A N/A 219 

Timer0/1 

1.1V , 25  
clk_timer0/ 

clk_timer1 

N/A N/A 177 

MHz 1.21V , -40  N/A N/A 108 

0.99V , 125  N/A N/A 2500 

UART0 

1.1V , 25  

clk_uart0 

N/A N/A 263 

MHz 1.21V , -40  N/A N/A 301 

0.99V , 125  N/A N/A 218 

I2S0/I2S1/I2S2 

1.1V , 25  clk_i2s0/ 

clk_i2s1/ 

clk_i2s2 

N/A N/A 60 

MHz 1.21V , -40  N/A N/A 69 

0.99V , 125  N/A N/A 52 

 
Table 1-12 Recommended operating frequency for PD_PERI domain 

Parameter Condition Symbol MIN TYP MAX Unit 

PERI AXI 

interconnect  

1.1V , 25  

aclk_periph 

N/A N/A 480 

MHz 1.21V , -40  N/A N/A 725 

0.99V , 125  N/A N/A 314 

1.1V , 25  

hclk_periph 

N/A N/A 237 

MHz 1.21V , -40  N/A N/A 370 

0.99V , 125  N/A N/A 150 

1.1V , 25  

pclk_periph 

N/A N/A 135 

MHz 1.21V , -40  N/A N/A 213 

0.99V , 125  N/A N/A 94 

SMC 

1.1V , 25  

clk_smc 

N/A N/A 234 

MHz 1.21V , -40  N/A N/A 395 

0.99V , 125  N/A N/A 159 

NANDC 

1.1V , 25  

hclk_nandc 

N/A N/A 251 

MHz 1.21V , -40  N/A N/A 395 

0.99V , 125  N/A N/A 162 

USB Host  

1.1V , 25  

clk_otgphy1 

N/A N/A 161 

MHz 1.21V , -40  N/A N/A 266 

0.99V , 125  N/A N/A 101 

USB OTG 
1.1V , 25  

clk_otgphy0 
N/A N/A 128 

MHz 
1.21V , -40  N/A N/A 212 
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0.99V , 125  N/A N/A 80 

UART2/3 

1.1V , 25 Ņ 
clk_uart2/ 

clk_uart3 

N/A N/A 278 

MHz 1.21V , -40 Ņ N/A N/A 304 

0.99V , 125 Ņ N/A N/A 250 

SDMMC/SDIO 

1.1V , 25  
clk_sdmmc0/ 

clk_sdio 

N/A N/A 192 

MHz 1.21V , -40  N/A N/A 311 

0.99V , 125  N/A N/A 121 

EMMC 

1.1V , 25  

clk_emmc 

N/A N/A 185 

MHz 1.21V , -40  N/A N/A 299 

0.99V , 125  N/A N/A 117 

MAC 

1.1V , 25  

clk_mac_ref 

N/A N/A 54 

MHz 1.21V , -40  N/A N/A 58 

0.99V , 125  N/A N/A 52 

SPI0/1 

1.1V , 25  
clk_spi0/ 

clk_spi1 

N/A N/A 91 

MHz 1.21V , -40  N/A N/A 100 

0.99V , 125  N/A N/A 86 

SAR-ADC 

1.1V , 25  

clk_saradc 

N/A N/A 69 

MHz 1.21V , -40  N/A N/A 78 

0.99V , 125  N/A N/A 59 

TS-ADC 

1.1V , 25  

clk_tsadc 

N/A N/A 22 

MHz 1.21V , -40  N/A N/A 23 

0.99V , 125  N/A N/A 21 

HSADC 

1.1V , 25  

clk_hsadc 

N/A N/A 68 

MHz 1.21V , -40  N/A N/A 77 

0.99V , 125  N/A N/A 58 

 
Table 1-13 Recommended operating frequency for PD_VIO domain 

Parameter Condition Symbol MIN TYP MAX Unit 

Display AXI 

interconnection 

1.1V , 25  

aclk_lcdc0 

N/A N/A 482 

MHz 1.21V , -40  N/A N/A 739 

0.99V , 125  N/A N/A 314 

1.1V , 25  

aclk_lcdc1 

N/A N/A 476 

MHz 1.21V , -40  N/A N/A 736 

0.99V , 125  N/A N/A 310 

1.1V , 25  

hclk_lcdc 

N/A N/A 377 

MHz 1.21V , -40  N/A N/A 648 

0.99V , 125  N/A N/A 235 

LCDC0/1 

1.1V , 25  
dclk_lcdc0/ 

dclk_lcdc1 

N/A N/A 269 

MHz 1.21V , -40  N/A N/A 448 

0.99V , 125  N/A N/A 168 

CIF0/1 

1.1V , 25  
pclkin_cif0/ 

pclkin_cif1 

N/A N/A 101 

MHz 1.21V , -40  N/A N/A 103 

0.99V , 125  N/A N/A 103 
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HDMI 

1.1V , 25  

clk_hdmi 

N/A N/A 417 

MHz 1.21V , -40  N/A N/A 648 

0.99V , 125  N/A N/A 258 

 
Table 1-14 Recommended operating frequency PD_GPU domain 

Parameter Condition Symbol MIN TYP MAX Unit 

GPU 

1.1V , 25  

aclk_gpu 

N/A N/A 480 

MHz 1.21V , -40  N/A N/A 717 

0.99V , 125  N/A N/A 318 

 
Table 1-15 Recommended operating frequency for PD_VIDEO domain 

Parameter Condition Symbol MIN TYP MAX Unit 

VIDEO 

1.1V , 25  

aclk_vepu 

N/A N/A 479 

MHz 1.21V , -40  N/A N/A 738 

0.99V , 125  N/A N/A 316 

1.1V , 25  

hclk_vepu 

N/A N/A 126 

MHz 1.21V , -40  N/A N/A 197 

0.99V , 125  N/A N/A 86 

1.1V , 25  

aclk_vdpu 

N/A N/A 417 

MHz 1.21V , -40  N/A N/A 648 

0.99V , 125  N/A N/A 275 

1.1V , 25  

hclk_vdpu 

N/A N/A 115 

MHz 1.21V , -40  N/A N/A 179 

0.99V , 125  N/A N/A 78 

 
 
1.5.5  Electrical Characteristics for General IO  

Table 1-16RK30xx Electrical Characteristics for Digital General IO 

Parameters Symbol Test condition Min Typ Max Units 

Digital 

GPIO 

@3.3V 

Input leakage current Ii Vin = 3.3V or 0V -10 N/A 10 uA 

Tri-state output leakage current Ioz Vout = 3.3V or 0V -10 N/A 10 uA 

High level input current Iih 

Vin = 3.3V, pulldown disabled TBD N/A TBD uA 

Vin = 3.3V, pulldown enabled 32 52 77 uA 

Low level input current Iil 

Vin = 0V, pullup disabled TBD N/A TBD uA 

Vin = 0V, pullup enabled 36 55 80 uA 

Digital 

GPIO  

@1.8V 

Input leakage current Ii Vin = 1.8V or 0V -10 N/A 10 uA 

Tri-state output leakage current Ioz Vout = 1.8V or 0V -10 N/A 10 uA 

High level input current Iih 

Vin = 1.8V, pulldown disabled TBD N/A TBD uA 

Vin = 1.8V, pulldown enabled 7.7 14 25 uA 

Low level input current Iil 

Vin = 0V, pullup disabled TBD N/A TBD uA 

Vin = 0V, pullup enabled 8.3 14 23 uA 
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1.5.6  Electrical Characteristics for PLL  

Table 1-17 RK30xx Electrical Characteristics for PLL 

Parameters Symbol Test condition  Min Typ Max Units 

Input clock frequency  Fin Fin = Fref * NR
ŵ

    @1.1V 0.183 24 1500 MHz 

Comparison frequency  Fref Fref = Fin / NR    @1.1V 0.183 N/A 1500 MHz 

VCO operating range  FVCO FVCO = Fref * NF
ŵ

    @1.1V 300 N/A 1500 MHz 

Output clock frequency  Fout Fout = FVCO / NO
ŵ

    @1.1V 18.75 N/A 1500 MHz 

Lock time  Tlt (NR * 500)/ Fin    @1.1V N/A N/A N/A N/A 

Power consumption N/A Fout = 750MHz, NO = 1     @1.1V N/A 3 N/A mA 

Notes :   
ŵ:

NR is the input divider value;  

              NF is the feedback divider value; 
              NO is the output divider value 
 

1.5.7  Electrical Ch aracteristics for SAR -ADC 

Table 1-18 RK30xx Electrical Characteristics for SAR-ADC 

Parameters Symbol Test condition Min Typ Max Units 

ADC resolution N   N/A 10 N/A bits 

Analog Supply Voltage VDDIO  2.25 2.5 2.75 V 

Digital Supply Voltage VDDCore  1.0 1.1 1.2 V 

Conversion speed Fs 
The duty cycle should be between 

40%~60% 
N/A N/A 1 MSPS 

Analog Supply Current IAVDD  N/A 200 N/A uA 

Digital Supply Current IDVDD  N/A 50 N/A uA 

Number of Channels NCH AVDD  N/A 8 N/A N/A 

Differential Non Linearity DNL   N/A ±1  N/A LSB 

Integral Non Linearity INL   N/A ±2  N/A LSB 

Gain Error Egain   -8 N/A 8 LSB 

Offset Error Eoffset   -8 N/A 8 mV 

Power Down Current ISHDN 
From AVDD N/A 0.5 N/A uA 

From DVDD N/A 0.5 N/A uA 

Power up time    N/A 7 N/A 1/Fs 

 
1.5.8  Electrical Ch aracteristics for TS-ADC 

Table 1-19 RK30xx Electrical Characteristics for TS-ADC 

Parameters Symbol Test condition Min Typ Max Units 

Analog Supply Voltage AVDD  2.25 2.5 2.75 V 

Digital Supply Voltage DVDD  1.0 1.1 1.2 V 

TSADC Accuracy    N/A N/A ±5 C 

Quiescent Current IQ 
From AVDD N/A 180 N/A uA 

From DVDD N/A 40 N/A uA 

Power Down Current ISHDN 
From AVDD N/A 1 N/A uA 

From DVDD N/A 5 N/A uA 
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Number of Channels 

(Differential) 
 7 external, 1 internal N/A 8 N/A N/A 

Clock Frequency Fclk  N/A N/A 50.0 KHz 

Power up time    N/A N/A 7 TCLK 

Latency   N/A N/A 1 TCLK 

 
1.5.9  Electrical Characteristics for USB OTG / Host2.0 Interface  

Table 1-20 RK30xx Electrical Characteristics for USB OTG/Host2.0 Interface 

Parameters Test condition Min Typ Max Units 

HS transmit, maximum 

transition density  

(all 0's data in DP/DM) 

Current From OTG_DVDD 

75Ņ , 

OTG_VDD25 = HOST_VDD25 = 2.5V, 

OTG_VDD33 = HOST_VDD33 = 3.3V, 

OTG_DVDD = HOST_DVDD = 1.1V , 

15-cm USB cable attached to DP/DM 

N/A 5.35 N/A mA 

Current From OTG_VDD33 N/A 2.50 N/A mA 

Current From OTG_VDD25 N/A 21.2 N/A mA 

HS transmit, minimum 

transition density  

(all 1's data in DP/DM) 

Current From OTG_DVDD N/A 4.07 N/A mA 

Current From OTG_VDD33 N/A 2.25 N/A mA 

Current From OTG_VDD25 N/A 17 N/A mA 

HS idle mode 

Current From OTG_DVDD N/A 5.4 N/A mA 

Current From OTG_VDD33 N/A 2.22 N/A mA 

Current From OTG_VDD25 N/A 6.23 N/A mA 

FS transmit, maximum 

transition density  

(all 0's data in DP/DM) 

Current From OTG_DVDD N/A 3.25 N/A mA 

Current From OTG_VDD33 N/A 16.5 N/A mA 

Current From OTG_VDD25 N/A 6.47 N/A mA 

LS transmit, maximum 

transition density  

(all 0's data in DP/DM) 

Current From OTG_DVDD N/A 3.62 N/A mA 

Current From OTG_VDD33 N/A 16.9 N/A mA 

Current From OTG_VDD25 N/A 6.39 N/A mA 

Suspend mode 

Current From OTG_DVDD N/A 61.2 N/A uA 

Current From OTG_VDD33 N/A 0.1 N/A uA 

Current From OTG_VDD25 N/A 17.0 N/A uA 

Sleep  mode 

Current From OTG_DVDD N/A 0.2 N/A mA 

Current From OTG_VDD33 N/A 0.1 N/A uA 

Current From OTG_VDD25 N/A 0.348 N/A mA 

 
1.5.10  Electrical Ch aracteristics for HDMI  

Table 1-21 RK30xx Electrical Characteristics for HDMI 

Parameters Symbol Test condition Min Typ Max Units 

2.5V Supply Voltage VDDH 2.5¤10% 2.25 2.5 2.75 V 

1.1V Supply Voltage VDDL 1.1¤10% 0.99 1.1 1.21 V 

REXT Resistance Error DREXT 470ohms -1 0 1 % 

D2-0[9:0] Setup Time TSU To TMDS_CK 700 N/A N/A ps 

D2-0[9:0] Hold Time THLD To TMDS_CK 700 N/A N/A ps 

MSENS detect voltage for 

monitor connection 
VCNCT (VTXC+VTXC_N) / 2 2 N/A N/A V 

MSENS detect voltage for 

monitor disconnection 
VDISC (VTXC+VTXC_N) / 2 N/A N/A 0.4 V 
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MSENS response time TMSENS  3 N/A 15 us 

OSC minimum oscillation 

frequency when f(IDCK)=0Hz 
FMINDDC IDCK=L 20 30 40 MHz 

Supply Current (2.5V) IDDH  N/A N/A TBD mA 

Supply Current (1.1V) IDDL  N/A N/A TBD mA 

Activation Time From Sleep TACT  N/A N/A 1 ms 

 
1.5.11  Electrical Characteristics for DDR IO  

Table 1-22 RK30xx Electrical Characteristics for DDR IO 

Parameters Symbol Test condition Min Typ Max Units 

DDR IO  

@DDR3 mode 

DDR IO power standby 

current, ODT OFF 
   @ 1.5V , 125Ņ N/A 0.02 14.47 uA 

Input leakage current, SSTL 

mode, unterminated 
   @ 1.5V , 125Ņ N/A 0.02 5.06 uA 

DDR IO  

@LPDDR2 mode 

Input leakage current    @ 1.2V , 125Ņ N/A 0.01 4.51 uA 

VDD quiescent current    @ 1.1V , 125Ņ N/A 0.02 4.21 uA 

DDR IO power quiescent 

current 
   @ 1.2V , 125Ņ N/A 0.02 12.31 uA 

 

1.5.12  Electrical Characteristics for eFuse  

Table 1-23 RK30xx Electrical Characteristics for eFuse 

  Parameters Symbol Test condition Min Typ Max Units 

Active 

mode 

read current for eFuse 

digital core logic(1.1V) 
Iload_vdd STROBE high 2.537 4.049 5.695 mA 

read current for eFuse 

digital core logic (1.1V) 
Iactive_vdd 

normal read 

10MHz 
1.498 2.368 3.308 mA 

standby 

mode 

standby current for eFuse 

digital core logic (1.1V) 
Istandby_vdd   0.057 0.255 0.492 uA 

 

1.6  Hardware Guideline  

1.6.1  Reference design for RK 30 xx oscillator PCB connection  

RK30 xx only use one oscillator , and its  typical clock frequency is 24MHz. The 
oscillator will provide input clock to four on -chip PLLs . 

 

 ̧ External reference circuit for oscillators with 24MHz input  
In the following diagram , the value for Rf,Rd,C1,C2 must be adjusted a little 

to improve performa nce of oscillator based on real crystal model . Especially C1 

and C2 value is advised to meet formula (C1 * C2)/(C1+C2) = ~8pF  
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Oscillator IO

XIN24M/

XIN27M
XOUT24M /

XOUT 27M

Rf = 1M Ohm

Rd = 0~200 Ohm

8~12pF 8~12pF

XI N24M XOUT24M

 
Fig. 1-7 External Reference Circuit for 24MHzOscillators 

 

1.6.2  Reference design for PLL PCB connection  

The following reference design is suitable for PLL in RK 30 xx.  

The PLL's two analog supplies should be filtered with two series ferritebeads 
and two shunt 0.1uF and 0.01uF capacitors. The ferrite on VSS ispreferr ed but 
optional.  Adding the ferrite on VSS converts supply noiseto substrate noise as 

seen by the PLL. The PLLs are designed to berelatively insensitive to supply and 
substrate noise, so the presenceof this ferrite is a second order issue.  

The VDD/VSS is mapped to VDD_APLL/VSS_APLL, VDD_DPLL/VSS_DPLL and 

VDD_C GPLL/VSS_C GPLL. 
The AVDD/ AVSS is mapped to AVDD_APLL/AVSS_APLL, AVDD_DPLL/ 

AVSS_DPLL  and AVDD_C GPLL/AVSS_C GPLL. 

 

VDD

VSS

AVDD

AVSS

0.01uF0.1uF
ferrite

ferrite
 

Fig. 1-8 External reference circuit for PLL 
 
The ferrite beads should be similar one of the following from Murata:  

Table 1-24 Ferrite Bead Selection 

Part number  R@DC Z@10MHz  Z@100MHz  size  

BLM18EG601SN1  0.35  200  600  0603  

BLM18PG471SN1  0.2  130  470  0603  

BLM18KG601SN1  0.15  160  600  0603  

BLM18AG601SN1  0.38  180  600  0603  

BLM18AG102SN1  0.5  280  1000  0603  

mailto:Z@10MHz
mailto:Z@100MHz


RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               86   

BLM18TG601TN1  0.45  190  600  0603  

BLM15AG601SN1  0.6  200  600  0402  

BLM15AX601SN1  0.34  190  600  0402  

BLM15AX102SN1  0.49  250  1000  0402  

BLM03AX601SN1  0.85  120  600  0201  

 

Similar ferrite beads are also available from Panasonic. The keycharacteristics 
to select are:  

 ̧ DC resistance less than 0.40 ohms  

 ̧ impedance at 10MHz equal to or greater 180 ohms  
 ̧ impedance at 100MHz equal to or greater than 600 ohms  
The capacitors should be mounted as close to the package balls aspossible.  

 
1.6.3  Reference design for USB OTG/Host2.0 connection  

In RK 30 xx there are USB OTG and USB Host2.0 interface, in fact, same 
interface is for them.The following diagram shows external reference design . Of 
course, for USB Host2.0some signals can be removed based on different 

application.  

 
Fig. 1-9 RK30xx USB OTG/Host2.0 interface reference connection 

 
1.6.4  Reference design for HDMI Tx PHY  connection  

In RK 30 xx , t he following diagram shows external PCB reference design for 
HDMI Tx PHY . 
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Fig. 1-10RK30xx HDMI interface reference connection 

 

1.6.5  RK30 xx Power up/down sequence requirement  

For all of the power supply in RK 30 xx, there is no any specific requirement of 
power up/down sequence except power supply between core logic and 

DDR3/LPDDR 2 IO or digital GPIO , between USB OTG/Host2.0 power supply . 
 ̧ Power supply sequence for core logic(CVDD/AVDD/PVDD) and 

DDR3/LPDDR 2 IO (MVDD)  

It is generally recommended that the core logic and DDR IO be powered -up 
together, and it is also acceptable for cor e logic supply to power -up a very short 
time before the DDR IO supply. If DDR IO supply must power -up before the core 

logic supply, it is advised to keep the time between these two events less than 
100ms to limit excessive DDR IO current draws.  

 ̧ Power suppl y sequence for core logic(CVDD/AVDD/PVDD) and digital GPIO 

power
ŵ
 

It is generally recommended that ñturn on the higher GPIO voltage first and 

then the lower core voltageò so that the crowbar current would not occur on the 
power -up stage.  

Also it is acceptable that ñturn on the lower core voltage first and then higher 

GPIO voltageò only if the GPIO control pins are set to a fixed state. However, the 
ramp -up time for them can not be less than 10us.  

 

There is no requirement on the power -down sequence fo r two above groups .  
Customers can decide which voltage to be down first based on the application 
need.  

 
 ̧ Power supply sequence for USB OTG/Host2.0  
Please follow the following sequence for power up and recommended  

ramp -up time is more than 10us  
OTG_DVDD ( 1.1V) ->OTG_VDD25 (2.5V) ->OTG_VDD33 (3.3V)  
HOST_DVDD (1.1V) ->HOST_VDD25 (2.5V) ->HOST_VDD33 (3.3V)  

For power down sequence , just reverse with power up sequence .  
OTG_VDD33 (3.3V) ->OTG_VDD25 (2.5V) ->OTG_DVDD (1.1V)  
HOST_VDD33 (3.3V) ->HOST_VDD25 (2.5V) ->HOST _DVDD (1.1V)  
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Notes :

ŵ:
digital GPIO power include LCD0_VCCj, LCD1_VCC, CIFj_VCC, PVCC, APj_VCC, 

SMC_VCC, FLASH_VCC, VCCIOj . 
 
1.6.6  RK30 xx Power on reset descriptions  

The following figure shows power -on -reset sequence. External 
power -on -reset input signal NPOR is  released after stabilization of oscillator 

input clock XIN24M. Internal signal sysrstn is generated after NPOR is filtered 
glitch , which can filter out 5 clock cycles(24MHz) for low pulse of NPOR, so 
208ns low pulse of NPOR will not be recognized as vali d power -on -reset signal 

for RK 30 xx.  
To make PLLs work normally, the internal power down signal(pllpd) for PLLs 

must be high after power -on -reset, and maintains high level for more than 1us 

after sysrstn is deasserted. Then PLL reset signals(pllrstn) are a sserted for 
about 10.6us, and PLLs start to lock when pllrstn deassert, and  consume about  
to 1330us to lock.  

So the system will wait about 1330us, then deactive internal reset signal 
chiprstn, which is used to control generation logic of all the clock ins ide CRU.   

After 256 cycles or about 10.7us , rstn_pre for reset signal of all internal IPs 

will be deasserted , in other words, about 10.7us of clock has been generated 
before reset of every internal module is released.  

 

 

npor

sysrstn

1.3us
pllpd

pllrstn
10.6us

chiprstn
1.33ms

rstn_pre
(IP reset)

10.6us

 
Fig. 1-11 RK30xx reset signals sequence 
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Chapter 2  System Overview  

2.1  Address Mapping  

Since RK 30 xx support to boot from internal bootrom , embedded SRAM  or 
external nor flash , they have two types of address mapping, which is decided by 

BTMODE off -chip input signal .  
Also they always support remap function by software programming. In the 

following description, remap is value for GRF_SOC_CON 0 bit[ 12 ] .  

 
 ̧ BTMODE=Low Level , remap function is disabled (default state)  

ROM
( 1 6 K)

VCod ec
( 1 6 K)

LCDC0
( 8 K)

Reser v ed
( 1 6 K)

APB GRF
( 8 K)

Reser v ed
( 8 K)

APB eFu se
( 1 6 K)

APB Secu r i t y  
DMAC1
( 1 6 K)

APB  DMAC1  Reg
( 1 6 K)

Reser v ed
( 3 2 K)

APB GPI O0
( 1 6 K)

APB Tim er 0
( 8 K)

1 0 0 9 _ 0 0 0 0

1 0 1 0 _ 4 0 0 0

1 0 1 1 _ E0 0 0

1 0 1 2 _ 4 0 0 0

1 0 1 3 _ C0 0 0

USB HOST2 .0
( 2 5 6 K)

APB UART0
( 8 K)

Reser v ed
( 2 6 4 K)

USB OTG
( 2 5 6 K)

Reser v ed
( 1 6 K)

DMC Ran k 0
( 1 GB)

6 0 0 0 _ 0 0 0 0

APB I 2 C0
( 8 K)

1 0 1 2 _ 8 0 0 0

I 2 S2 / PCM( 2 ch )
( 8 K)

1 0 1 3 _ 0 0 0 0

I 2 S0 / PCM( 8 ch )
( 8 K)

I PP
( 1 6 K)

1 0 1 2 _ 0 0 0 0

CI F0
( 8 K)

1 0 1 1 _ C0 0 0

APB CRU
( 1 6 K)

APB PMU
( 1 6 K)

Reser v ed
( 1 6 K)

SD/ MMC0
( 1 6 K)

SDI O
( 1 6 K)

eMMC
( 1 6 K)

Reser v ed

SMC Ban k 0
( 1 M)

SMC Ban k 1
( 1 M)

Reser v ed
( 1 5 M)

Nan d C
( 1 6 K)

AHB Ar b i t er 0
( 1 6 K)

AHB Ar b i t er 1
( 1 6 K)

HSADC/ TSI
( 1 6 K)

GPS
( 1 6 K)

MAC
( 1 6 K)

APB W DT
( 1 6 K)

APB PW M2 / 3
( 1 6 K)

APB  I 2 C2
( 1 6 K)

APB SPI 1
( 1 6 K)

APB DMAC2  Reg
( 1 6 K)

APB SPI 0
( 1 6 K)

APB  I 2 C3
( 1 6 K)

APB UART2
( 1 6 K)

APB SAR- ADC
( 1 6 K)

Reser v ed
( 3 2 K)

APB GPI O1
( 8 K)

APB SMC Reg
( 1 6 K)

APB GPI O3
( 1 6 K)

APB GPI O4
( 1 6 K)

APB GPI O5
( 1 6 K)

DMC Ran k 1
( 1 GB)

A0 0 0 _ 0 0 0 0

E0 0 0 _ 0 0 0 0

CPU AXI  BUS
( 3 2 K)

1 0 0 8 _ 0 0 0 0

Reser v ed

Per i  AXI  BUS
( 1 M)

Reser v ed
( 1 M)

APB TZPC
( 1 6 K)

PI D_ FI LTER
( 1 6 K)

APB GPI O2
( 8 K)

APB Tim er 1
( 8 K)

SPDI F
( 8 K)

APB GPI O6
( 8 K)

APB Tim er 3
( 8 K)

APB UART1
( 8 K)

APB I 2 C1
( 8 K)

APB PW M0 / 1
( 1 6 K)

CI F1
( 8 K)

LCDC1
( 8 K)

RGA
( 8 K)

L2 C Con t r o l ler
( 1 6 K)

Reser v ed
( 3 2 K)

Cor e SCU
( 2 5 6 B)

Cor e GI C
( 2 5 6 B)

Cor e Glob al  Tim er
( 1 K)

Cor e  Pr iv at e 
Tim er / W at ch d og

( 2 .5 K)

Cor e I n t er r u p t  
Dist r ib u t o r

( 2 K)

DDR_ PCTL
( 1 6 K)

1 0 1 0 _ 8 0 0 0

1 0 1 0 _ A0 0 0

1 0 1 0 _ C0 0 0

1 0 1 0 _ E0 0 0

1 0 1 1 _ 0 0 0 0

1 0 1 1 _ 4 0 0 0

1 0 1 1 _ 6 0 0 0

1 0 2 0 _ 4 0 0 0

1 0 1 8 _ 0 0 0 0

1 0 1 C_ 0 0 0 0

1 0 2 0 _ 0 0 0 0

1 0 2 0 _ 8 0 0 0

1 0 2 1 _ 8 0 0 0

1 0 2 1 _ C0 0 0

1 0 2 2 _ 8 0 0 0

1 1 0 0 _ 0 0 0 0

1 2 0 0 _ 0 0 0 0

1 2 1 0 _ 0 0 0 0

1 0 2 2 _ 4 0 0 0

1 0 2 0 _ C0 0 0

1 0 2 1 _ 0 0 0 0

1 0 2 1 _ 4 0 0 0

1 0 2 2 _ 0 0 0 0

1 0 3 0 _ 0 0 0 0

1 0 4 0 _ 0 0 0 0

1 0 5 0 _ 0 0 0 0

1 0 5 0 _ 4 0 0 0

1 0 2 2 _ C0 0 0

1 0 1 2 _ 6 0 0 0

2 0 0 0 _ A0 0 0

2 0 0 0 _ C0 0 0

2 0 0 0 _ E0 0 0

2 0 0 1 _ 0 0 0 0

2 0 0 1 _ C0 0 0

2 0 0 2 _ 4 0 0 0

2 0 0 2 _ C0 0 0

2 0 0 3 _ 4 0 0 0

2 0 0 3 _ 8 0 0 0

2 0 0 0 _ 0 0 0 0

2 0 0 2 _ 0 0 0 0

2 0 0 3 _ 0 0 0 0

2 0 0 0 _ 4 0 0 0

2 0 0 0 _ 8 0 0 0

2 0 0 3 _ C0 0 0

2 0 0 3 _ E0 0 0

2 0 0 4 _ 0 0 0 0

2 0 0 3 _ A0 0 0

2 0 0 2 _ E0 0 0

2 0 0 1 _ 4 0 0 0

2 0 0 1 _ 8 0 0 0

1 0 1 3 _ C6 0 0

1 0 1 3 _ D0 0 0

1 0 1 3 _ C1 0 0

1 0 1 3 _ C2 0 0

2 0 0 4 _ C0 0 0

2 0 0 5 _ 0 0 0 0

2 0 0 5 _ 4 0 0 0

2 0 0 5 _ 8 0 0 0

2 0 0 5 _ C0 0 0

2 0 0 6 _ 4 0 0 0

2 0 0 6 _ C0 0 0

2 0 0 7 _ 4 0 0 0

2 0 0 7 _ 8 0 0 0

2 0 0 7 _ C0 0 0

2 0 0 6 _ 0 0 0 0

2 0 0 6 _ 8 0 0 0

2 0 0 7 _ 0 0 0 0

2 0 0 4 _ 4 0 0 0

2 0 0 8 _ 0 0 0 0

2 0 0 8 _ 8 0 0 0

2 0 0 8 _ 4 0 0 0

2 0 0 8 _ C0 0 0

2 0 0 A_ 0 0 0 0

APB I 2 C4
( 1 6 K)

APB TSADC
( 1 6 K)

Reser v ed
( 8 0 K)

DDR_ PUBL
( 1 6 K)

2 0 0 4 _ 4 0 0 0

HDMI  TX
( 8 K)

1 0 1 1 _ 8 0 0 0

1 0 1 3 _ 8 0 0 0

I 2 S1 / PCM( 2 ch )
( 8 K)

1 0 1 1 _ A0 0 0

APB UART3
( 1 6 K)

CPU Deb u g
( 1 2 8 K)

1 FFE_ 0 0 0 0

L2  Mem
( 5 1 2 K)

1 0 0 0 _ 0 0 0 0

Reser v ed
( 3 8 4 K)

I n t er n a l  Mem
( 6 4 K)

0 0 0 0 _ 0 0 0 0 / 1 0 1 0 _ 0 0 0 0

GPU
( 6 4 K)

1 0 0 a_ 0 0 0 0

0 0 0 0 _ 3 FFF/ 1 0 1 0 _ 3 FFF

1 0 0 F_ FFFF

Reser v ed
( 1 5 M)

1 1 1 0 _ 0 0 0 0

1 0 1 3 _ E0 0 0

1 3 0 0 _ 0 0 0 0

1 0 1 3 _ E0 0 0

 
Fig. 2-1 RK30xx Address Mapping when BTMODE=low before remap 
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 ̧ BTMODE= Low  Level , remap function is enable  

ROM
( 1 6 K)

VCod ec
( 1 6 K)

LCDC0
( 8 K)

Reser v ed
( 1 6 K)

APB GRF
( 8 K)

Reser v ed
( 8 K)

APB eFu se
( 1 6 K)

APB Secu r i t y  
DMAC1
( 1 6 K)

APB  DMAC1  Reg
( 1 6 K)

Reser v ed
( 3 2 K)

APB GPI O0
( 1 6 K)

APB Tim er 0
( 8 K)

1 0 0 9 _ 0 0 0 0

1 0 1 0 _ 4 0 0 0

1 0 1 1 _ E0 0 0

1 0 1 2 _ 4 0 0 0

1 0 1 3 _ C0 0 0

USB HOST2 .0
( 2 5 6 K)

APB UART0
( 8 K)

Reser v ed
( 2 6 4 K)

USB OTG
( 2 5 6 K)

Reser v ed
( 1 6 K)

DMC Ran k 0
( 1 GB)

6 0 0 0 _ 0 0 0 0

APB I 2 C0
( 8 K)

1 0 1 2 _ 8 0 0 0

I 2 S2 / PCM( 2 ch )
( 8 K)

1 0 1 3 _ 0 0 0 0

I 2 S0 / PCM( 8 ch )
( 8 K)

I PP
( 1 6 K)

1 0 1 2 _ 0 0 0 0

CI F0
( 8 K)

1 0 1 1 _ C0 0 0

APB CRU
( 1 6 K)

APB PMU
( 1 6 K)

Reser v ed
( 1 6 K)

SD/ MMC0
( 1 6 K)

SDI O
( 1 6 K)

eMMC
( 1 6 K)

Reser v ed

SMC Ban k 0
( 1 M)

SMC Ban k 1
( 1 M)

Reser v ed
( 1 5 M)

Nan d C
( 1 6 K)

AHB Ar b i t er 0
( 1 6 K)

AHB Ar b i t er 1
( 1 6 K)

HSADC/ TSI
( 1 6 K)

GPS
( 1 6 K)

MAC
( 1 6 K)

APB W DT
( 1 6 K)

APB PW M2 / 3
( 1 6 K)

APB  I 2 C2
( 1 6 K)

APB SPI 1
( 1 6 K)

APB DMAC2  Reg
( 1 6 K)

APB SPI 0
( 1 6 K)

APB  I 2 C3
( 1 6 K)

APB UART2
( 1 6 K)

APB SAR- ADC
( 1 6 K)

Reser v ed
( 3 2 K)

APB GPI O1
( 8 K)

APB SMC Reg
( 1 6 K)

APB GPI O3
( 1 6 K)

APB GPI O4
( 1 6 K)

APB GPI O5
( 1 6 K)

DMC Ran k 1
( 1 GB)

A0 0 0 _ 0 0 0 0

E0 0 0 _ 0 0 0 0

CPU AXI  BUS
( 3 2 K)

1 0 0 7 _ FFFF

Reser v ed

Per i  AXI  BUS
( 1 M)

Reser v ed
( 1 M)

APB TZPC
( 1 6 K)

PI D_ FI LTER
( 1 6 K)

APB GPI O2
( 8 K)

APB Tim er 1
( 8 K)

SPDI F
( 8 K)

APB GPI O6
( 8 K)

APB Tim er 3
( 8 K)

APB UART1
( 8 K)

APB I 2 C1
( 8 K)

APB PW M0 / 1
( 1 6 K)

CI F1
( 8 K)

LCDC1
( 8 K)

RGA
( 8 K)

L2 C Con t r o l ler
( 1 6 K)

Reser v ed
( 3 2 K)

Cor e SCU
( 2 5 6 B)

Cor e GI C
( 2 5 6 B)

Cor e Glob al  Tim er
( 1 K)

Cor e  Pr iv at e 
Tim er / W at ch d og

( 2 .5 K)

Cor e I n t er r u p t  
Dist r ib u t o r

( 2 K)

DDR_ PCTL
( 1 6 K)

1 0 1 0 _ 8 0 0 0

1 0 1 0 _ A0 0 0

1 0 1 0 _ C0 0 0

1 0 1 0 _ E0 0 0

1 0 1 1 _ 0 0 0 0

1 0 1 1 _ 4 0 0 0

1 0 1 1 _ 6 0 0 0

1 0 2 0 _ 4 0 0 0

1 0 1 8 _ 0 0 0 0

1 0 1 C_ 0 0 0 0

1 0 2 0 _ 0 0 0 0

1 0 2 0 _ 8 0 0 0

1 0 2 1 _ 8 0 0 0

1 0 2 1 _ C0 0 0

1 0 2 2 _ 8 0 0 0

1 1 0 0 _ 0 0 0 0

1 2 0 0 _ 0 0 0 0

1 2 1 0 _ 0 0 0 0

1 0 2 2 _ 4 0 0 0

1 0 2 0 _ C0 0 0

1 0 2 1 _ 0 0 0 0

1 0 2 1 _ 4 0 0 0

1 0 2 2 _ 0 0 0 0

1 0 3 0 _ 0 0 0 0

1 0 4 0 _ 0 0 0 0

1 0 5 0 _ 0 0 0 0

1 0 5 0 _ 4 0 0 0

1 0 2 2 _ C0 0 0

1 0 1 2 _ 6 0 0 0

2 0 0 0 _ A0 0 0

2 0 0 0 _ C0 0 0

2 0 0 0 _ E0 0 0

2 0 0 1 _ 0 0 0 0

2 0 0 1 _ C0 0 0

2 0 0 2 _ 4 0 0 0

2 0 0 2 _ C0 0 0

2 0 0 3 _ 4 0 0 0

2 0 0 3 _ 8 0 0 0

2 0 0 0 _ 0 0 0 0

2 0 0 2 _ 0 0 0 0

2 0 0 3 _ 0 0 0 0

2 0 0 0 _ 4 0 0 0

2 0 0 0 _ 8 0 0 0

2 0 0 3 _ C0 0 0

2 0 0 3 _ E0 0 0

2 0 0 4 _ 0 0 0 0

2 0 0 3 _ A0 0 0

2 0 0 2 _ E0 0 0

2 0 0 1 _ 4 0 0 0

2 0 0 1 _ 8 0 0 0

1 0 1 3 _ C6 0 0

1 0 1 3 _ D0 0 0

1 0 1 3 _ C1 0 0

1 0 1 3 _ C2 0 0

2 0 0 4 _ C0 0 0

2 0 0 5 _ 0 0 0 0

2 0 0 5 _ 4 0 0 0

2 0 0 5 _ 8 0 0 0

2 0 0 5 _ C0 0 0

2 0 0 6 _ 4 0 0 0

2 0 0 6 _ C0 0 0

2 0 0 7 _ 4 0 0 0

2 0 0 7 _ 8 0 0 0

2 0 0 7 _ C0 0 0

2 0 0 6 _ 0 0 0 0

2 0 0 6 _ 8 0 0 0

2 0 0 7 _ 0 0 0 0

2 0 0 4 _ 4 0 0 0

2 0 0 8 _ 0 0 0 0

2 0 0 8 _ 8 0 0 0

2 0 0 8 _ 4 0 0 0

2 0 0 8 _ C0 0 0

2 0 0 A_ 0 0 0 0

APB I 2 C4
( 1 6 K)

APB TSADC
( 1 6 K)

Reser v ed
( 8 0 K)

DDR_ PUBL
( 1 6 K)

2 0 0 4 _ 4 0 0 0

HDMI  TX
( 8 K)

1 0 1 1 _ 8 0 0 0

1 0 1 3 _ 8 0 0 0

I 2 S1 / PCM( 2 ch )
( 8 K)

1 0 1 1 _ A0 0 0

APB UART3
( 1 6 K)

CPU Deb u g
( 1 2 8 K)

1 FFE_ 0 0 0 0

L2  Mem
( 5 1 2 K)

1 0 0 0 _ 0 0 0 0

Reser v ed
( 3 8 4 K)

I n t er n a l  Mem
( 6 4 K)

0 0 0 0 _ 0 0 0 0 / 1 0 0 8 _ 0 0 0 0

GPU
( 6 4 K)

1 0 0 a_ 0 0 0 0

0 0 0 0 _ FFFF/ 1 0 0 8 _ FFFF

1 0 1 0 _ 0 0 0 0

Reser v ed
( 1 5 M)

1 1 1 0 _ 0 0 0 0

1 0 1 3 _ E0 0 0

1 3 0 0 _ 0 0 0 0

1 0 1 3 _ E0 0 0

 
Fig. 2-2 RK30xx Address Mapping when BTMODE=lowafter  remap 
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 ̧ BTMODE = High Level  

ROM
( 1 6 K)

VCod ec
( 1 6 K)

LCDC0
( 8 K)

Reser v ed
( 1 6 K)

APB GRF
( 8 K)

Reser v ed
( 8 K)

APB eFu se
( 1 6 K)

APB Secu r i t y  
DMAC1
( 1 6 K)

APB  DMAC1  Reg
( 1 6 K)

Reser v ed
( 3 2 K)

APB GPI O0
( 1 6 K)

APB Tim er 0
( 8 K)

1 0 0 9 _ 0 0 0 0

1 0 1 0 _ 4 0 0 0

1 0 1 1 _ E0 0 0

1 0 1 2 _ 4 0 0 0

1 0 1 3 _ C0 0 0

USB HOST2 .0
( 2 5 6 K)

APB UART0
( 8 K)

Reser v ed
( 2 6 4 K)

USB OTG
( 2 5 6 K)

Reser v ed
( 1 6 K)

DMC Ran k 0
( 1 GB)

6 0 0 0 _ 0 0 0 0

APB I 2 C0
( 8 K)

1 0 1 2 _ 8 0 0 0

I 2 S2 / PCM( 2 ch )
( 8 K)

1 0 1 3 _ 0 0 0 0

I 2 S0 / PCM( 8 ch )
( 8 K)

I PP
( 1 6 K)

1 0 1 2 _ 0 0 0 0

CI F0
( 8 K)

1 0 1 1 _ C0 0 0

APB CRU
( 1 6 K)

APB PMU
( 1 6 K)

Reser v ed
( 1 6 K)

SD/ MMC0
( 1 6 K)

SDI O
( 1 6 K)

eMMC
( 1 6 K)

Reser v ed

SMC Ban k 0
( 1 M)

SMC Ban k 1
( 1 M)

Reser v ed
( 1 5 M)

Nan d C
( 1 6 K)

AHB Ar b i t er 0
( 1 6 K)

AHB Ar b i t er 1
( 1 6 K)

HSADC/ TSI
( 1 6 K)

GPS
( 1 6 K)

MAC
( 1 6 K)

APB W DT
( 1 6 K)

APB PW M2 / 3
( 1 6 K)

APB  I 2 C2
( 1 6 K)

APB SPI 1
( 1 6 K)

APB DMAC2  Reg
( 1 6 K)

APB SPI 0
( 1 6 K)

APB  I 2 C3
( 1 6 K)

APB UART2
( 1 6 K)

APB SAR- ADC
( 1 6 K)

Reser v ed
( 3 2 K)

APB GPI O1
( 8 K)

APB SMC Reg
( 1 6 K)

APB GPI O3
( 1 6 K)

APB GPI O4
( 1 6 K)

APB GPI O5
( 1 6 K)

DMC Ran k 1
( 1 GB)

A0 0 0 _ 0 0 0 0

E0 0 0 _ 0 0 0 0

CPU AXI  BUS
( 3 2 K)

Reser v ed

Per i  AXI  BUS
( 1 M)

Reser v ed
( 1 M)

APB TZPC
( 1 6 K)

PI D_ FI LTER
( 1 6 K)

APB GPI O2
( 8 K)

APB Tim er 1
( 8 K)

SPDI F
( 8 K)

APB GPI O6
( 8 K)

APB Tim er 3
( 8 K)

APB UART1
( 8 K)

APB I 2 C1
( 8 K)

APB PW M0 / 1
( 1 6 K)

CI F1
( 8 K)

LCDC1
( 8 K)

RGA
( 8 K)

L2 C Con t r o l ler
( 1 6 K)

Reser v ed
( 3 2 K)

Cor e SCU
( 2 5 6 B)

Cor e GI C
( 2 5 6 B)

Cor e Glob al  Tim er
( 1 K)

Cor e  Pr iv at e 
Tim er / W at ch d og

( 2 .5 K)

Cor e I n t er r u p t  
Dist r ib u t o r

( 2 K)

DDR_ PCTL
( 1 6 K)

1 0 1 0 _ 8 0 0 0

1 0 1 0 _ A0 0 0

1 0 1 0 _ C0 0 0

1 0 1 0 _ E0 0 0

1 0 1 1 _ 0 0 0 0

1 0 1 1 _ 4 0 0 0

1 0 1 1 _ 6 0 0 0

1 0 2 0 _ 4 0 0 0

1 0 1 8 _ 0 0 0 0

1 0 1 C_ 0 0 0 0

1 0 2 0 _ 0 0 0 0

1 0 2 0 _ 8 0 0 0

1 0 2 1 _ 8 0 0 0

1 0 2 1 _ C0 0 0

1 0 2 2 _ 8 0 0 0

1 2 0 0 _ 0 0 0 0

1 2 1 0 _ 0 0 0 0

1 0 2 2 _ 4 0 0 0

1 0 2 0 _ C0 0 0

1 0 2 1 _ 0 0 0 0

1 0 2 1 _ 4 0 0 0

1 0 2 2 _ 0 0 0 0

1 0 3 0 _ 0 0 0 0

1 0 4 0 _ 0 0 0 0

1 0 5 0 _ 0 0 0 0

1 0 5 0 _ 4 0 0 0

1 0 2 2 _ C0 0 0

1 0 1 2 _ 6 0 0 0

2 0 0 0 _ A0 0 0

2 0 0 0 _ C0 0 0

2 0 0 0 _ E0 0 0

2 0 0 1 _ 0 0 0 0

2 0 0 1 _ C0 0 0

2 0 0 2 _ 4 0 0 0

2 0 0 2 _ C0 0 0

2 0 0 3 _ 4 0 0 0

2 0 0 3 _ 8 0 0 0

2 0 0 0 _ 0 0 0 0

2 0 0 2 _ 0 0 0 0

2 0 0 3 _ 0 0 0 0

2 0 0 0 _ 4 0 0 0

2 0 0 0 _ 8 0 0 0

2 0 0 3 _ C0 0 0

2 0 0 3 _ E0 0 0

2 0 0 4 _ 0 0 0 0

2 0 0 3 _ A0 0 0

2 0 0 2 _ E0 0 0

2 0 0 1 _ 4 0 0 0

2 0 0 1 _ 8 0 0 0

1 0 1 3 _ C6 0 0

1 0 1 3 _ D0 0 0

1 0 1 3 _ C1 0 0

1 0 1 3 _ C2 0 0

2 0 0 4 _ C0 0 0

2 0 0 5 _ 0 0 0 0

2 0 0 5 _ 4 0 0 0

2 0 0 5 _ 8 0 0 0

2 0 0 5 _ C0 0 0

2 0 0 6 _ 4 0 0 0

2 0 0 6 _ C0 0 0

2 0 0 7 _ 4 0 0 0

2 0 0 7 _ 8 0 0 0

2 0 0 7 _ C0 0 0

2 0 0 6 _ 0 0 0 0

2 0 0 6 _ 8 0 0 0

2 0 0 7 _ 0 0 0 0

2 0 0 4 _ 4 0 0 0

2 0 0 8 _ 0 0 0 0

2 0 0 8 _ 8 0 0 0

2 0 0 8 _ 4 0 0 0

2 0 0 8 _ C0 0 0

2 0 0 A_ 0 0 0 0

APB I 2 C4
( 1 6 K)

APB TSADC
( 1 6 K)

Reser v ed
( 8 0 K)

DDR_ PUBL
( 1 6 K)

2 0 0 4 _ 4 0 0 0

HDMI  TX
( 8 K)

1 0 1 1 _ 8 0 0 0

1 0 1 3 _ 8 0 0 0

I 2 S1 / PCM( 2 ch )
( 8 K)

1 0 1 1 _ A0 0 0

APB UART3
( 1 6 K)

CPU Deb u g
( 1 2 8 K)

1 FFE_ 0 0 0 0

L2  Mem
( 5 1 2 K)

1 0 0 0 _ 0 0 0 0

Reser v ed
( 3 8 4 K)

I n t er n a l  Mem
( 6 4 K)

1 0 0 8 _ 0 0 0 0

GPU
( 6 4 K)

1 0 0 a_ 0 0 0 0

1 0 1 0 _ 0 0 0 0

Reser v ed
( 1 5 M)

1 1 1 0 _ 0 0 0 0

1 0 1 3 _ E0 0 0

1 3 0 0 _ 0 0 0 0

1 0 1 3 _ E0 0 0

0 0 0 0 _ 0 0 0 0 / 1 1 0 0 _ 0 0 0 0

0 0 0 F_ FFFF/ 1 1 0 F_ FFFF

 
Fig. 2-3 RK30xx Address Mapping when BTMODE=high 

 

2.2  System Boot  

RK30 xx provides system boot from off -chip devices such as 8bits/16bits 

async nand flash, spi and emmc memory. When boot code is not ready in these 
devices, also provide system code download into them by usb otg and uart 
interface. All of the boot code will be stored in internal boot rom or external 8bits 

nor flash device, which is decided by input level of external input pin BTMODE. 
The following is the whole boot procedure for boot code , which will be store d in 
bootrom or nor flash in advance.  
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   Cortex-A9 get  first  
inst ruct ion from  zero address, 

rom code start  to run

Check I D BLOCK from  
external Nand Flash

I D BLOCK correct?

1.Read 2K SDRAM init ializat ion im age code to internal SRAM
2.Run im age code to do SDRAM init ializat ion
3.Transfer boot  im age code to SDRAM
4.Run boot  im age code

Yes

Check I D BLOCK from  
external SPI  nor Flash

Check I D BLOCK from  
external eMMC device

No

I nit ialize download port

Any request  on the
 UART interface?

1.Wait  request  for download SDRAM im age code
2.Download SDRAM im age code to internal SRAM
3.Run SDRAM im age code
4.Wait  request  for download loader im age code
5.Download loader im age code to SDRAM
6.Run loader im age

I nit ialize USB port

1. Download SDRAM im age code to internal SRAM
2. Run SDRAM im age code
3. Wait  request  for download loader im age code
4. Download loader im age code to SDRAM
5. Run loader im age

OS, 
Boot  or download end

I D BLOCK correct?
Yes

No

I D BLOCK correct? Yes

No

Yes

No

 
 

Fig. 2-4 RK30xx boot procedure flow 
 

2.3  System Interrupt connection  

RK30 xx provides an general interru pt controller(GIC) for Cortex -A9 MPCore 
processor, which has 7 6 SPI  interrupt sources and 3 PPI 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 conne ction is i n the following table .  For detailed GIC setting, please 

refer to Chapter 12 .  
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Table 2-1 RK30xx Interrupt connection list 

IRQ Type  IRQ ID  Source(spi)  Polarity  

PPI 

27  Golbal Timer  High level  

29  Private Timer  High level  

30  WDT High level  

SPI 

32  DMAC1(0)  High level  

33  DMAC1(1)  High level  

34  DMAC2(0)  High level  

35  DMAC2(1)  High level  

36  DDR Controller  High level  

37  GPU(irqgp)  High level  

38  GPU(irqmmu)  High level  

39  GPU(irqpp)  High level  

40  Reserved  High level  

41  Video encoder  High level  

42  Video decoder  High level  

43  Camera IF0  High level  

44  Camera IF1  High level  

45  LCDC0 High level  

46  LCDC1 High level  

47  IPP High level  

48  USB OTG High level  

49  USB Host2.0  High level  

50  Reserved  High level  

51  MAC High level  

52  I2S2/PCM(2ch)  High level  

53  TSADC High level  

54  HS-ADC/TSI  High level  

55  SD/MMC0  High level  

56  SDIO  High level  

57  eMMC High level  

58  SAR-ADC High level  

59  NandC  High level  

60  Reserved  High level  

61  SMC High level  

62  PID_FILTER  High level  

63  I2S0/PCM (8ch)  High level  

64  I2S1/PCM (2ch)  High level  

65  SPDIF High level  

66  UART0 High level  

67  UART1 High level  

68  UART2 High level  

69  UART3 High level  
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70  SPI0  High level  

71  SPI1  High level  

72  I2C0  High level  

73  I2C1  High level  

74  I2C2  High level  

75  I2C3  High level  

76  Timer0  High level  

77  Timer1  High level  

78  Timer2  High level  

79  PWM0 High level  

80  PWM1 High level  

81  PWM2 High level  

82  PWM3 High level  

83  WDT High level  

84  I2C4  High level  

85  PMU(int)  High level  

86  GPIO0  High level  

87  GPIO1  High level  

88  GPIO2  High level  

89  GPIO3  High level  

90  GPIO4  High level  

91  Reserved  High level  

92  GPIO6  High level  

93  peri_ahb_usb arbiter  High level  

94  peri_ahb_emem arbiter  High level  

95  RGA High level  

96  HDMI  High level  

97  Reserved  High level  

98  SD/MMC detect  High level  

99  SDIO detect  High level  

100  gpu_obsrv_mainfault  High level  

101  PMU(stop_exit_int)  High level  

102  observer_mainfault  High level  

103  vpu_obsrv_mainfault  High level  

104  peri_obsrv_mainfault  High level  

105  vio1_obsrv_mainfault  High level  

106  vio0_obsrv_mainfault  High level  

107  dmac_obsrv_mainfault  High level  

 

2.4  System DMA hardware request connection  

RK30 xx provides 2 DMA controllers : DMAC0 inside cpu system and DMAC1 
inside peri system. As for DMAC0, there are 11  hardware request ports . Another, 
14 hardware request ports are used in DMAC1, the trigger type for each of them 
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is high level, not programmabl e. For detailed descriptions of DMAC0 and DMAC1, 
please refer to Chapter 10 and Chapter 11 .  

 
Table 2-2 RK30xx DMAC0 Hardware request connection list 

Req Number  Source  Polarity  

0 Uart0 tx  High level  

1 Uart0 rx  High level  

2 Uart1 tx  High level  

3 Uart1 rx  High level  

4 I2S0/PCM(8ch) tx  High level  

5 I2S0/PCM(8ch) rx  High level  

6 I2S1/PCM(2ch) tx  High level  

7 I2S1/PCM(2ch) rx  High level  

8 SPDIF tx  High level  

9 I2S2/PCM(2ch) tx  High level  

10  I2S2/PCM(2ch) rx  High level  

 
Table 2-3 RK30xx DMAC1 Hardware request connection list 

Req Number  Source  Polarity  

0 HS-ADC/TSI  High level  

1 SD/MMC(0)  High level  

2 N/A  High level  

3 SDIO  High level  

4 eMMC High level  

5 PID_FILTER  High level  

6 Uart2 tx  High level  

7 Uart2 rx  High level  

8 Uart3 tx  High level  

9 Uart3 rx  High level  

10  SPI0 tx  High level  

11  SPI0 rx  High level  

12  SPI1 tx  High level  

13  SPI1 rx  High level  

 

 
 

 
 
 

 
 
 

 
 
 



RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               96   

Chapter 3  CRU (Clock & Reset Unit)  

3.1  Overview  

The CRU is an APB slave module that is designed for generating all of the 
internal and system clocks, resets of chip. CRU generates system clock from PLL 

output clock or external clock source, and generate system reset from external 
power -on -reset, watchdo g timer reset or software reset.  

CRU supports  the following features:  

 ̧ Compliance to the AMBA A PB interface  
 ̧ Embedded four PLL  
 ̧ Support only one  crystals  

 ̧ Flexible selection of clock source  
 ̧ Supports the respective gating of all clocks  
 ̧ Supports the respective software reset of all modules  

 

For detailed information about CRU, please refer to RK30xx CRU.pdf ˘ 
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Chapter 4  PMU (Power Management Unit)  

4.1  Overview  

The PMU focuses on the po wer on/off switch for different power domain, which 
support the different system power saved mode to meet the chip high 

performance and lower power application requirement.  
 
4.1.1  Features  

 ̧ Support 3 voltage domains  
 ̧ Support 8 separate power domains, which can be power up/down by 

software based on different application scenes  
 ̧ Support seven  work modes(normal mode, slow mode, idle mode, deep idle 

mode, stop mode, sleep mode and power off mode) to save power  

 ̧ Support idle mode which only Cortex -A9 core clock gat ed, and wakeup by 
any interrupt from every on -chip component  

 ̧ Support deep idle mode  which only Cortex -A9 core power off, and wakeup 

by any interrupt from every on -chip component  
 ̧ Support stop mode which almost modules clock gated, and wakeup by some 

periphrals or 16 different GPIOs  

 ̧ Support sleep mode which the internal power is power off, and wakeup by 
some periphrals or 16 different GPIOs  

 ̧ Support PD_SCU domain is externally turned off in sleep mode  

 ̧ Support power off mode which the internal power is externally turned off, 
and wakeup by 16 different GPIOs  

 ̧ Support clock of PD_ALIVE and P D_RTC switch to 32.768kHz optionally  in 

some low power modes  
 ̧ Support PLLs off in some low power modes  
 ̧ Support OSC disable optionally  in some low power modes  

 ̧ Support hardware DDR self - refresh optionally  in some low power modes  
 ̧ Support select to boot from SR AM or ROM after wakeup in deep idle mode 

and sleep mode  

 
For detailed information about PMU, please refer to RK30xx PMU.pdf Ȃ 
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Chapter 5  System Security  

5.1  cOverview  

The RK30xx use the  TrustZone access control scheme to support the  system  
security  application  requirement.  

For detailed information about system security, please refer to RK30xx  
system security.pdf Ȃ 
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Chapter 6  System Debug  

6.1  Overview  

The RK30xx use the CoreSight Technology to support real - time debug access 
and trace for the multi - core. A  standard infrastructure is implemented for the 

capture and transmission of trace data, combination of multiple data streams by 
funneling together, and then output of data to a trace port . 

 

6.1.1  Features  

 ̧ Invasive debug with  core halted  

 ̧ cross - triggering, the ECT provide a standard interconnect mechanism to 
pass debug or profiling events around the SOC  

 ̧ Trace, capture and transmission trace data using PTM and TPIU  

 ̧ Real- time access system memory and peripheral register without h alting 
the CPŬusing DAP AHB master  

6.1.2  Debug components address map  

The following table shows the debug components address in memory map:  

Module  Base Address  

DAP_ROM 0x1ffe0000  

CTI4  0x1ffe1000  

TPIU 0x1ffe2000  

Trace Funnel  0x1ffe3000  

CPUDBG0 0x1ffe4000  

CPUPMU0 0x1fff0000  

CPUDBG1 0x1fff2000  

CPUPMU1 0x1fff3000  

CTI0  0x1fff8000  

CTI1  0x1fff9000  

PTM0 0x1fffc000  

PTM1 0x1fffd000  
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6.2  Block Diagram  

 
Fig. 6-1 RK30xx Debug system structure 

6.3  Function description  

6.3.1  DAP 

The Debug Access Port (DAP) is an implementation of an ARM Debug Interface 
version 5.1 (ADIv5.1) comprising a number of components supplied in a single 

configuration. All the supplied components fit into the various architectural 
components for Debug Ports (DPs), which are used to access the DAP from an 

external debugger and Access Ports (APs), to access on -chip system resources.  
The RK30xx DAP has following components:  
 ̧ Serial Wire JTAG Debug Port(SWJ -DP) 

 ̧ APB Access Port(APB -AP) 
 ̧ APB-Mux  
 ̧ AHB Access Port (AHB -AP) 

 ̧ ROM table  
 

The debug port is the host tools interface to access the DAP -Lit. This interface 

controls any access ports provided within the DAP -Lite. The DAP -Lite support a 
combined debug port which includes both JTAG and Serial Wire Debug(SWD), 
wit h a mechanism that supports switching between them.  

The APB -AP act s as a bridge between SWJ -DP and APB bus which translate the 
Debug request to APB bus.  

The APB -Mux enable s external tools and system access to the debug APB. The 

APB-Mux encapsulates the multiple interface into a single deliverable 
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component, enable multi -master access to the Debug APB.  
The AHB -AP implements the MEM -AP architecture to directly connect to an 

AHB based memory system. Connection to other memory systems is possible 
through suitable bridging local.  

The DAP provides an internal ROM table connected to the master Debug APB 

port of the APB -Mux. The Debug ROM table is loaded at address 0x00000000 
and 0x8 0000000 of this bus and is accessible from both APB -AP and the system 
APB input. Bit [31] of the address bus is not connected to the ROM Table, 

ensuring that both views read the same value. The ROM table stores the 
locations of the components on the Debug APB. 
6.3.2  PTM 

The PTM is a module that performs real - time instruction flow tracing based on 
the Program Flow Trace (PFT) architecture. The PTM generates information that 

trace tools use to reconstruct the execution of all or part of a program.  
The PFT architec ture assumes that the trace tools can access a copy of the 

codebeing traced. For this reason, the PTM generates trace only at certain points 

in program execution, called waypoints. This reduces the amount of trace data 
generated by the PTM compared to the ETM protocol. Waypoints are changes in 
the program flow or events, such as an exception. The trace tools use waypoints 

to follow the flow of program execution.  
6.3.3  Trace funnel  

The CSTF is used when there is more than one trace source. The CSTF 
combines multip le trace streams onto a single ATB bus.  

 
6.3.4  TPIU 

The TPIU acts as a bridge between the on -chip trace data, with separate IDs, 
to a data stream, encapsulating IDs where required, that is then captured by a 

Trace Port Analyzer (TPA). Figure 8 -1 shows the main blocks of the TPIU and the 
clock domains.  
The TPIU  contains the following components :  

 ̧ Formatter  
Inserts source ID signals into the data packet stream so that trace data can 
be re -associated with its trace source. See TPIU formatter and FIFO . 

 ̧ Asynchronous FIFO 
Enables trace data to be driven out at a speed that is not dependent on 

theon -chip bus clock.  

 ̧ Register bank  
Contains the management, control and status registers for triggers, flushing 

behavior and external control.  
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 ̧ Trace out  
The trace out block seria lizes formatted data before it goes off -chip.  

 ̧ Pattern Generator  
The pattern generator unit provides a simple set of defined bit sequences or 

patterns that can be output over the Trace Port and be detected by the TPA 

or other associated Trace Capture Device  (TCD). The TCD can use these 
patterns to indicate if it is possible to increase or to decrease the trace port 
clock speed.  

 ̧ ATB interface  
The TPIU accepts trace data from a trace source, either direct from a trace 
source or using a Trace Funnel.  

 ̧ APB interf ace 
The APB interface is the programming interface for the TPIU.  

6.3.5  ECT (CTI & CTM)  

The ECT for CoreSight consists of a number of CTIs and CTMs connected 
together. This enables ARM/ETM subsystems to interact . T hat is cross trigger, 

with each other. The debug system enables debug support for multiple cores, 
together with cross triggering between the cores and their respective ETMs.  

The main function of the ECT (CTI and CTM) is to pass debug events from 

onecore to another. For example, the ECT can communicate d ebug state 
information from one core to another, so that program execution on both 
processors can be stopped at the same time if required.  

 ̧ CTI (Cross Trigger Interface)  
The CTI combines and maps the trigger requests, and broadcasts them to 

all other interfaces on the ECT as channel events. When the CTI receives a 

channel event it maps this onto a trigger output. This enables subsystems to 
cross trigger with each other. The receiving and transmitting of triggers is 
performed through the trigger interfa ce.  

 ̧ CTM (Cross Trigger Matrix)  
This block controls the distribution of channel events. It provides Channel 

Interfaces (CIs) for connection to either CTIs or CTMs. This enables multiple 

CTIs to be linked together.  

6.4  Register description  

6.4.1  DAP APB-AP register su mmary  

Name  Offset  Size  
Reset 

Value  
Description  

DAP_CSW 0x 000  W 0x00000002  Control/Status Word, CSW  

DAP_TAR 0x 00 4 W 0x 000000 00  Transfer Address, TAR  

Reserved  0x008  W NA Reserved  

DAP_DRW 0x00c  W NA Data Read/Write, DRW  

DAP_BD0  0x010  W NA Bank Data 0, BD0  

DAP_BD1  0x014  W NA Bank Data 1, BD1  

DAP_BD2  0x018  W NA Bank Data 2, BD2  

DAP_BD3  0x01c  W NA Bank Data 3, BD3  

Reserved  0x20 -0xf4  W NA Reserved  

DAP_ROM_ADDR  0x f8  W NA Debug ROM Address, ROM  

DAP_IDR  0xfc  W 0x14770002  Identification Register, IDR  
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6.4.2  DAP APB-AP Detailed Register Description  

DAP_ CSW  
Address: APBAP_BASE + offset(0x000)  

Control/Status Word  

Bits  Attr  Reset Value  Description  

31  RW 0x 0 

Software access enable.  
Drives DBGSWENABLE to enable or disable 
software access to the Debug APBbus in the APB 

multiplexor.  
b1 = Enable software access  

b0 = Disable software access.  
Reset value = b0. On exit from reset, defaults to b1 
to enable software access.  

31:12  RW 0x 0 Reserved  

11:8  R 0x 0 

Specifies the mode of operation.  
b0000 = Normal download/upload model  

b0001 -b1111 = Reserved  
Reset value = b0000.  

7 R 0x 0 
Transfer in progress. This field indicates if a 
transfer is currently in progress on theAPB master 
port.  

6 R 0x 0 

Transfer in progress. This field indicates if a 
transfer is currently in progress on the  

APB master port.  
 
Indicates the status of the DEVICEEN input.  

Å If APB-AP is connected to the Debug APB, that is, 
a bus connected only todebug and trace 
components, it must be permanently enabled by 

tyingDEVICEEN HIGH. This ens ures that trace 
components can still beprogrammed when DBGEN 
is LOW. In practice, it is expected that theAPB -AP is 

almost always used in this way.  
Å If APB-AP is connected to a system APB dedicated 
to the non -secure world,DEVICEEN must be 

connected to DBGE N. 
Å If APB-AP is connected to a system APB dedicated 
to the secure world,DEVICEEN must be connected 

to SPIDEN.  

5:4  RW 0x 0 

Auto address increment and packing mode on Read 
or Write data access. Does not  

increment if the transaction completes with an 
error response or the transaction isaborted.Auto 

address incrementing is not performed on access 
to banked data registers0x10 -0x1C.The status of 
these bits is ignored in these cases.  

b11 = Reserved  
b10 = Reserved  
b01 = Increment  

b00 = Auto increment OFF.  
Increment occurs in word steps.  
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Reset value = b00.  

3 R 0x0  Reserved  

2:0  R 0x2  
Size of the access to perform.  
Fixed at b010 = 32 bits.  

Reset value = b010.  

 

DAP_ TAR  
Address: APBAP_BASE + offset(0x004)  
Transfer Address  

Bits  Attr  Reset Value  Description  

31:2  RW 0x0  

Address[31:2] of the current transfer  

PADDR[31:2]=TAR[31:2] for accesses from Data 
Read/Write Register at 0x0C.  
PADDR[31:2]=TAR[31:4]+DAPADDR[3:2] for 

accesses from Banked Data  
Registers at 0x10 -0x1C and 0x0C.  

1:0  R 0x0  Reserved  

 
DAP_ DRW  

Address: APBAP_BASE + offset(0x00c)  
Data Read/Write  

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  

Write mode: Data value to write for the current 
transfer.  

Read mode: Data value read from the current 
transfer.  

 
DAP_ BD0 - DAP_ BD3  
Address: APBAP_BASE + offset(0x010) -  APBAP_BASE + offset(0x01c)  

Bank Data 0 -3 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  

If DAPADDR[7:4] = 0x0001, so accessing APB -AP 
registers in the range 0x10 -0x1C, then thederived 
PADDR[31:0] is:  

Å Write mode: Data value to write for the current 
transfer to external address TAR[31:4]+ 
DAPADDR[3:2] + 2'b00.  

Å Read mode: Data value read from the current 
transfer from external address TAR[31:4]+ 
DAPADDR[3:2] + 2'b00.  

Auto address incrementing is not performed on 
DAP accesses to BD0 -BD3.  
Reset value = 0x00000000  

 
DAP_ ROM_ADDR  

Address: 0x f8  
ROM address  

Bits  Attr  Reset Value  Description  

31:12  R 0x800000  

Base address of the ROM Table The ROM provides a 
look -up table of allCoreSight Debug APB 

components. Read only. Set to 0xFFFFF if no ROM 
ispresent. In the initial CoreSight release this must 
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be set to 0x80000.  

11:0  R 0x000  
Set to 0x000 if ROM is present. Set to 0xFFF if ROM 
table is not present. Inthe initial CoreSight release 
this must be set to 0x000.  

 
DAP_ IDR  

Address: APBAP_BASE + offset(0x0fc)  

Bits  Attr  Reset Value  Description  

31:28  R 0x1  Revision. Reset value is 0x 1 for APB -AP. 

27:24  R 0x4  JEDEC bank. 0x 4 indicates ARM Limited.  

23:17  R 0x3b  JEDEC code. 0x 3B indicates ARM Limited.  

16  R 0x1  
Memory AP. 0x1 indicates a standard register map 
is used.  

15:8  R 0x00  Reserved  

7:0  R 0x02  Identity value. Reset value is 0x02 for APB -AP. 

 

6.4.3  DAP AHB-AP register summary  

Name  Offset  Size  
Reset 

Value  
Description  

DAP_AHB_CSW 0x 000  W 0x00000002  Control/Status Word, CSW  

DAP_AHB_TAR 0x 00 4 W 0x 000000 00  Transfer Address, TAR  

Reserved  0x008  W NA Reserved  

DAP_AHB_DRW 0x00c  W NA Data Read/Write, DRW  

DAP_AHB_BD0  0x010  W NA Bank Data 0, BD0  

DAP_AHB_BD1  0x014  W NA Bank Data 1, BD1  

DAP_AHB_BD2  0x018  W NA Bank Data 2, BD2  

DAP_AHB_BD3  0x01c  W NA Bank Data 3, BD3  

Reserved  0x20 -0xf 7 W NA Reserved  

DAP_DEBUG_RO
M 

0x f8  W NA Debug ROM table  

DAP_AHB_IDR  0xfc  W 0x14770002  Identification Register, IDR  

 

6.4.4  DAP AHB-AP Detailed Register Description  

DAP_ AHB _ CSW  

Address: A HBAP_BASE + offset(0x000)  
Control/Status Word  

Bits  Attr  Reset Value  Description  

31  -  -  Reserved  

30 RW 0x 0 

Specifies that a secure transfer is requested.  
SProt HIGH indicates a non -secure transfer. SProt 
LOW indicates a secure transfer.  

 If this bit is LOW, and SPIDEN is HIGH, HPROT[6] 

is asserted LOW on an AHB transfer.  
 If this bit is LOW, and SPIDEN is LOW, HPROT[6] 

is asserted HIGH and the  AHB transfer is not 
initiated.  

 If this bit is HIGH, the state of SPIDEN is ignored. 

HPROT[6] is HIGH.  
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Reset value = b1. Non -secure  

29  -  -  Reserved  

28:24  RW 0x0  
Specifies the protection signal encoding to be 
output on HPROT[4:0].  

23  RO 0x0  
Indicates the status of the SPIDEN port. If 
SPIStatus is LOW, no secure AHB transfers are 

carried out.  

22:12  -  -  Reserved  

11:8  RW 0x0  

Specifies the mode of operation.  

b0000 = Normal download/upload model  
b0001 -b1111 = Reserved  

7 RO 0x0  
Transfer in progress. This field indicates if a 
transfer is currently in progress on the AHB master 
port  

6 RO 0x0  

Indicates the status of the DBGEN port. If 
DbgStatus is LOW, no AHB transfers are carried 

out.  
1 = AHB transfers permitted.  
0 = AHB transfers not permitted.  

5:4  RW 0x0  

Auto address increment and packing mode on Read 
or Write data access. Only increments if the current 
transaction completes without an Error response 

and the transaction is not aborted.  
Auto address incrementing and packed transfers 
are not performed on ac cess to Banked Data 

registers 0x10 -0x1C. The status of these bits is 
ignored in these cases.  
Increments and wraps within a 1KB address 

boundary, for example, for word incrementing 
from 0x1400 -0x17FC. If the start is at 0x14A0, 
then the counter increments to 0x17FC, wraps to 

0x1400, then continues incrementing to 0x149C.  
b00 = Auto increment OFF.  
b01 = Increment, single.  

Single transfer from corresponding byte lane.  
b10 = Increment, packed  

Word = Same effect as single increment.  
Byte/Halfword: Packs four 8 -bit transfers or two 
16 -bit transfers into a 32 -bit DAP transfer. Multiple 

transactions are carried out on the AHB interface.  
b11 = Reserved SBZ, no transfer.  
Size of address increment is defined by the Size 

field, bits [2:0] . 

3 -  -  Reserved  

2:0  RW 0x2  

Size of the data access to perform:  

b000 = 8 bits  
b001 = 16 bits  

b010 = 32 bits  
b011 -b111 = Reserved  

 

DAP_ AHB _ TAR  
Address: A HBAP_BASE + offset(0x00 4)  
Control/Status Word  
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Bits  Attr  Reset Value  Description  

31 :0  RW 0x0  Address of the current transfer.  

 

DAP_ AHB _ DRW  
Address: A HBAP_BASE + offset(0x00 c)  
Control/Status Word  

Bits  Attr  Reset Value  Description  

31 :0  RW 0x0  

Write mode: Data value to write for the current 

transfer.  
Read mode: Data value read from the current 
transfer.  

 
DAP_ AHB _ BD0 -  DAP_ AHB _ BD3  
Address: APBAP_BASE + offset(0x010) -  APBAP_BASE + offset(0x01c)  

Bank Data 0 -3 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  

If DAPADDR[7:4] = 0x0001, so accessing A HB-AP 
registers in the range 0x10 -0x1C, then thederived 

HADDR[31:0] is:  
Å Write mode: Data value to write for the current 
transfer to external address TAR[31:4]+ 

DAPADDR[3:2] + 2'b00.  
Å Read mode: Data value read from the current 
transfer from external address TAR[31:4]+ 

DAPADDR[3:2] + 2'b00.  
Auto address incrementing is not performed on 
DAP ac cesses to BD0 -BD3.  

Banked transfers are only supported for word 
transfers. Non -word banked transfers are reserved 
and unpredictable. Transfer size is currently 

ignored for banked transfers  

 

 
DAP_ DEBUG_ROM  
Address: 0x f8  

ROM address  

Bits  Attr  Reset Value  Description  

31: 0 RO -  

Base address of a ROM table. The ROM provides a 
look -up table for system components. Set to 
0xFFFFFFFF in the AHB -AP in the initial  

release  

 

DAP_ AHB _ IDR  
Address: APBAP_BASE + offset(0x0fc)  

Bits  Attr  Reset Value  Description  

31:28  R 0x 4 Revision. Reset value is 0x 4 for A HB-AP. 

27:24  R 0x4  JEDEC bank. 0x 4 indicates ARM Limited.  

23:17  R 0x3b  JEDEC code. 0x 3B indicates ARM Limited.  

16  R 0x1  
Memory AP. 0x1 indicates a standard register map 

is used.  

15:8  R 0x00  Reserved  
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7:0  R 0x0 1 Identity value. Reset value is 0x0 1 for A HB-AP. 

 
6.4.5  DAP-ROM register summary  

Name  Offset  Size  
Reset 

Value  
Description  

DAP_ROMENTRY0 0x0000  W 0x00001003  CTI4  entry register  

DAP_ROMENTRY1 0x0004  W 0x0000 2003  TPIU entry register  

DAP_ROMENTRY2 0x0008  W 0x0000 300 3 Trace Funnel  register  

DAP_ROMENTRY3 0x000c  W 0x00 004003  
Cortex -A9 ROM  entry 

register  

DAP_ROM_PERIPHID 4 0x0fd0  W 0x00000004  Peripheral ID 4 

DAP_ROM_PERIPHID5  0x0fd 4 W 0x00000000  Peripheral  ID5  

DAP_ROM_PERIPHID6  0x0fd 8 W 0x00000000  Peripheral  ID6  

DAP_ROM_PERIPHID7  0x0fd c W 0x00000000  Peripheral  ID7  

DAP_ROM_PERIPHID0  0x0f e0 W 0x000000c4  Peripheral  ID0  

DAP_ROM_PERIPHID1  0x0 fe4  W 0x000000b4  Peripheral  ID1  

DAP_ROM_PERIPHID2  0x0f e8 W 0x0000006b  Peripheral  ID2  

DAP_ROM_PERIPHID3  0x0f ec W 0x00000020  Peripheral  ID3  

DAP_ROM_COMPONID0  0x0f f0  W 0x0000000d  Component ID0  

DAP_ROM_COMPONID 1 0x0f f4  W 0x00000010  Component  ID1  

DAP_ROM_COMPONID 2 0x0f f8  W 0x00000005  Component  ID2  

DAP_ROM_COMPONID 3 0x0f fc W 0x000000b1  Component  ID3  

 

6.4.6  DAP-ROM Detailed  Register Description  

DAP_ROMENTRY0  
Address: DAPROM_BASE + offset(0x0000)  
TPIU entry register  

Bits  Attr  Reset Value  Description  

31:0  R 0x00001003  TPIU entry registe r 

 
DAP_ROMENTR Y1  
Address: DAPROM_BASE + offset(0x0004)  

Cortex -A9 Debug entry register  

Bits  Attr  Reset Value  Description  

31:0  R 0x0000 2003  Cortex -A9 Debug entry register  

 

DAP_ROMENTRY 2  
Address: DAPROM_BASE + offset(0x0008)  
Cortex -A9 ETM entry register  

Bits  Attr  Reset Value  Description  

31:0  R 0x0000 300 3 Cortex -A9 ETM entry register  

 
DAP_ROMENTRY 3  

Address: DAPROM_BASE + offset(0x000c)  
Cortex -A9 CTI entry register  

Bits  Attr  Reset Value  Description  

31:0  R 0x0000 4003  Cortex -A9 CTI entry register  
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DAP_ROM_PERIPHID4  
Address: DAPROM_BASE + offset(0x0fd0)  

Peripheral ID4  

Bits  Attr  Reset Value  Description  

31:0  R 0x00000004  Peripheral ID4  

 

DAP_ROM_PERIPHID 5  
Address: DAPROM_BASE + offset(0x0fd4)  
Peripheral ID 5 

Bits  Attr  Reset Value  Description  

31:0  R 0x00000000  Peripheral ID5  

 
DAP_ROM_PERIPHID 6  
Address: DAPROM_BASE + offset(0x0fd8)  

Peripheral ID 6 

Bits  Attr  Reset Value  Description  

31:0  R 0x00000000  Peripheral ID6  

 

DAP_ROM_PERIPHID 7  
Address: DAPROM_BASE + offset(0x0fdc)  
Peripheral ID 7 

Bits  Attr  Reset Value  Description  

31:0  R 0x00000000  Peripheral ID7  

 
DAP_ROM_PERIPHID 0  
Address: DAPROM_BASE + offset(0x0fe0)  

Peripheral ID 0 

Bits  Attr  Reset Value  Description  

31:0  R 0x000000c4  Peripheral ID0  

 

DAP_ROM_PERIPHID 1  
Address: DAPROM_BASE + offset(0x0fe4)  
Peripheral ID 1 

Bits  Attr  Reset Value  Description  

31:0  R 0x000000b4  Peripheral ID1  

 
DAP_ROM_PERIPHID 2  

Address: DAPROM_BASE + offset(0x0fe8)  
Peripheral ID 2 

Bits  Attr  Reset Value  Description  

31:0  R 0x0000006b  Peripheral ID2  

 

DAP_ ROM_PERIPHID3  
Address: DAPROM_BASE + offset(0x0fec)  
Peripheral ID 3 

Bits  Attr  Reset Value  Description  

31:0  R 0x00000020  Peripheral ID3  

 
DAP_ROM_COMPONID0  
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Address: DAPROM_BASE + offset(0x0ff0)  
Component ID0  

Bits  Attr  Reset Value  Description  

31:0  R 0x0000000d  Component ID0  

 
DAP_ROM_COMPONID 1  

Address: DAPROM_BASE + offset(0x0ff4)  
Component ID0  

Bits  Attr  Reset Value  Description  

31:0  R 0x00000010  Component ID1  

 

DAP_ROM_COMPONID 2  
Address: DAPROM_BASE + offset(0x0ff8)  
Component ID0  

Bits  Attr  Reset Value  Description  

31:0  R 0x00000005  Component ID2  

 
DAP_ROM_COMPONID 3  

Address: DAPROM_BASE + offset(0x0ffc)  
Component ID0  

Bits  Attr  Reset Value  Description  

31:0  R 0x000000b1  Component ID3  

 

6.4.7  PTM register summary  

Name  Offset  Size  
Reset 

Value  
Description  

PTM_ETMCR 0x0  W 0x401  Main control  

PTM_ETMCCR 0x4  W 0x8d294004  Configuration code  

PTM_ETMTE 0x8  W 0x0  Trigger event  

PTM_ETMSR 0x10  W 0x0  Status  

PTM_ETMSCR 0x14  W 0x0  System configuration  

PTM_ETMTSSCR 0x18  W 0x0  
TraceEnable Start/Stop 
control  

PTM_ETMTEE 0x20  W 0x0  TraceEnable event  

PTM_ETMTECR1 0x24  W 0x0  TraceEnable Control  

PTM_ETMACVR1-8 
0x40 -0
x5c  

W 0x0  Address comparator value  

PTM_ETMACTR1-8 
0x80 -0
x9c  

W 0x0  
Address comparator access 
type  

PTM_ETMCNTRLDV
R1-2 

0x140 -
0x144  

W 0x0  Counter load value  

PTM_ETMCNTENR1
-2 

0x150 -
0x154  

W 0x0  Counter enable  

PTM_ETMCNTRLDE
VR1-2 

0x160 -
0x164  

W 0x0  Counter reload event  

PTM_ETMCNTVR1-
2 

0x170 -
0x174  

W 0x0  Counter value  

PTM_SSTE1-SSTE6 
0x180 -
0x194  

W 0x0  
Sequencer status transition 
event  

PTM_CSS 0x19c  W 0x0  Current sequencer state  
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PTM_EOE1-  
PTM_EOE2 

0x1a0 -
0x1a4  

W 0x0  External output event  

PTM_CICV1  0x1b0  W 0x0  Context ID comparator value  

PTM_CICM 0x1bc  W 0x0  Context ID comparator mask  

PTM_ETMSYNCFR 0x1e0  W 0x0  Synchronization frequency  

PTM_ETMIDR 0x1e4  W 0x411cf301  ID register  

PTM_ETMCCER 0x1e8  W 0x00c019a2  Configuration code extension  

PTM_ETMEXTINSEL

R 
0x1ec  W 0x0  

Extended external input 

selection  

PTM_TE 0x1f8  W 0x0  Timestamp Event  

PTM_ETMAUXCR 0x1fc  W 0x0  Auxiliary control register  

PTM_ETMTRACEID
R 

0x200  W 0x0  CoreSight trace ID  

PTM_OSLSR 0x304  W 0x0  OS lock status  

PTM_ETMPDSR 0x314  W 0x1  Device power -down status  

PTM_ITMISCOUT  0xedc  W 0x0  Miscellaneous outputs  

PTM_ITMISCIN  0xee0  W 0x0  Miscellaneous inputs  

PTM_ITTRIGGER  0xee8  W 0x0  Trigger register  

PTM_ITATBDATA0  0xeec  W 0x0  ATB data 0  

PTM_ITATBCTR2  0xef0  W 0x0  ATB control 2  

PTM_ITATBID  0xef4  W 0x0  ATB identification  

PTM_ITATBCTR0  0xef8  W 0x0  ATB control 0  

PTM_ETMITCTRL 0xf00  W 0x0  Integration mode control  

PTM_AS 0xfb8  W 0x0  Authentication status  

PTM_DC 0xfc8  W 0x0  Device configuration  

PTM_DT 0xfcc  W 0x0  Device type  

PTM_PID4  0xfd0  W 0x4  Peripheral ID4  

PTM_PID5  0xfd4  W 0x0  Peripheral ID5  

PTM_PID6  0xfd8  W 0x0  Peripheral ID6  

PTM_PID7  0xfdc  W 0x0  Peripheral ID7  

PTM_PID0  0xfe0  W 0x50  Peripheral ID0  

PTM_PID1  0xfe4  W 0xb9  Peripheral ID1  

PTM_PID2  0xfe8  W 0x1b  Peripheral ID2  

PTM_PID3  0xfec  W 0x0  Peripheral ID3  

PTM_CID0  0xff0  W 0xd  Component ID0  

PTM_CID1  0xff4  W 0x90  Component ID1  

PTM_CID2  0xff8  W 0x5  Component ID2  

PTM_CID3  0xffc  W 0xb1  Component ID3  

 

6.4.8  PTM Detailed Register Description  

PTM_ ETMCR  
Address: PTM_BASE + offset(0x000)  
Main Control Register  

Bits  Attr  Reset Value  Description  

31:30  -  -  Reserved  

29  RW 0x0  
Return stack enable  
b0 = disabled  
b1 = enabled  

28  RW 0x0  
Timestamp enable  
b0 = disabled  
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b1 = enabled  

27:25  RW 0x0  Processor select  

24  R 0x0  Reserved  

23:16  -  -  Reserved  

15:14  RW 0x0  

ContextIDSize  
b00 = no context ID tracing  

b01 = context ID bits [7:0] traced  
b10 = context ID bits [15:0] traced  
b11 = context ID bits [31:0] traced.  

On reset, this bit is set to b00, no context ID 
tracing  

13  -  -  Reserved  

12  RW 0x0  

CycleAccurate  
b0 = cycle counting disabled  
b1 = cycle counting enabled  

On reset this bit is set to b0, no cycle counting.  

11  -  -  Reserved  

10  RW 0x1  

Programming Bit  
This bit must be set to b1 when the PTM is being 
programmed, see Modes of operation on page 

2-3.  
On a PTM reset this bit is set to b1.  

9 RW 0x0  

Debug request control  
When set to b1 and the trigger event occurs, the 
PTMDBGRQ output is asserted until 

PTMDBGACK is observed. This enables a 
debugger to force the processor into Debug 
state.  

On PTM reset this bit is set to b0  

8 RW 0x0  

Branch Output  

When this bit is set to b1, addresses are output 
for all executed branches, both direct and 
indirect.  

On PTM reset this bit is set to b0.  

7 R 0x0  Stall processor  

6:1  -  -  Reserved  

0 RW 0x1  

PowerDown  
This bit enables external control of the PTM. This 

bit must be cleared by the trace software tools 
at the beginning of a debug session.  
When this bit is set to b0, both the PTM and the 

trace interface in the processor are enabled.  
To avoid corru ption of trace data, this bit must 
not be set before the Programming Status bit in 

the PTM Status Register has been read as 1.  
On PTM reset this bit is set to b1.  

 

PTM_ ETMCCR  
Address: PTM_BASE + offset(0x004)  

Configuration Code Register  

Bits  Attr  Reset Value  Description  
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31  RO 0x1  
ID Register present  

Indicates that the ID Register is present.  

30:28  -  -  Reserved  

27  RO 0x1  
Software access  
Indicates that software access is supported  

26  RO 0x1  

Trace stop/start block  

Indicates that the trace start/stop block is 
present.  

25:24  RO 0x1  
Number of Context ID comparators  
Specifies the number of Context ID 
comparators, one.  

23  RO 0x0  
FIFOFULL logic  
Indicates that it is not possible to stall the 
processor to prevent FIFO overflow  

22:20  RO 0x2  
Number of external outputs  
Specifies the number of external outputs, two.  

19:17  RO 0x4  
Number of external inputs  
Specifies the number of external inputs, four.  

16  RO 0x1  
Sequencer  
Indicates that the sequencer is present  

15:13  RO 0x2  
Number of counters  

Specifies the number of counters, two.  

12:4  -  -  Reserved  

3:0  RO 0x4  
Number of pairs of address comparators  
Specifies the number of address comparator 
pairs, four.  

 
PTM_ ETMSCR  

Address: PTM_BASE + offset(0x014)  
System Configuration Register  

Bits  Attr  Reset Value  Description  

31:15  -  -  Reserved  

14:12  RO -  

Number of supported processors minus 1.The 

value of this field is set by the MAXCORES[2:0] 
input to the PTM  

11:9  -  -  Reserved  

8 RO -  Read Only, as b0 -  FIFOFULL is not supported.  

7:0  -  -  Reserved  

 
PTM_ ETMTSSCR  

Address: PTM_BASE + offset(0x018)  
TraceEnable Start/Stop Control Register  

Bits  Attr  Reset Value  Description  

31:24  -  -  Reserved  

23:16  RW 0x0  

When a bit is set to 1, it selects a single address 

comparator (8 -1) as a stop address for the 
TraceEnable  
Start/Stop block. For example, if you set bit [16] 

to 1 it selects single address comparator 1 as a 
stop address.  

15:8  -  -  Reserved  
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7:0  RW 0x0  

When a bit is set to 1, it selects a single address 

comparator (8 -1) as a start address for the 
TraceEnable  
Start/Stop block. For example, if you set bit [0] 

to 1 it selects single address comparator 1 as a 
start address.  

 

PTM_ ETMTECR1   
Address: PTM_BASE  + offset(0x024)  
TraceEnable Control Register1  

Bits  Attr  Reset Value  Description  

31:26  -  -  Reserved  

25  RW 0x0  

Trace start/stop control enable. The possible 
values of this bit are:  

0 Tracing is unaffected by the trace start/stop 
logic.  
1 Tracing is controlled by the trace on and off 

addresses configured for the trace start/stop 
logic.  
The trace start/stop resource is not affected by 

the value of this bit.  

24  RW 0x0  

Exclude/include flag. The possible values of this 
bit are:  

0 Include. The specified address range 
comparators indicate the regions where tracing 

can occur. No tracing occurs outside this region.  
1 Exclude. The specified address range 
comparators indicate regions to be excluded 

from the trace. When outside an exclude region, 
tracing can occur  

23:4  -  -  Reserved  

3:0  RW 0x0  

When a bit is set to 1, it selects an address range 
comparator, 4 -1, for include/exclude control. 
For example, bit [0] set to 1 selects address 

range comparator 1  

 

PTM_ ETMACVR1 -8  
Address: PTM_BASE + offset(0x040 -0x05c)  
ETMACVR1-8 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  Address comparator value register  

 
PTM_ ETMACTR1 -8  

Address: PTM_BASE + offset(0x080 -0x09c)  
ETMACTR1-8 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  Address comparator access type register  

 

PTM_ ETMCNTRLDVR1 -2  
Address: PTM_BASE + offset(0x140 -0x144)  
ETMCNTRLDVR1-2 
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Bits  Attr  Reset Value  Description  

31:0  RW 0x0  Reload value  

 

PTM_ ETMCNTENR1 -2  
Address: PTM_BASE + offset(0x150 -0x154)  
ETMCNTENR1-2 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  Enable Event  

 
PTM_ ETMCNTRLDEVR1 -2  
Address: PTM_BASE + offset(0x160 -0x164)  

ETMCNTRLDEVR1-2 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  Reload Event  

 

PTM_ ETMCNTVR1 -2  
Address: PTM_BASE + offset(0x160 -0x164)  
ETMCNTVR1-2 

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  Value  

 
PTM_ ETM SYNCFR   
Address: PTM_BASE + offset(0x 1e0 )  

Bits  Attr  Reset Value  Description  

31:0  RW 0x0  
The ETMSYNCFR holds the trace synchronization 
frequency value .Bits [2:0] of this register are 
not implemented and read as zero (RAZ).  

 
PTM_ ETM IDR  
Address: PTM_BASE + offset(0x1 e4)  

Bits  Attr  Reset Value  Description  

31: 24  RO 0x 41  
Implementor code. This field reads as 0x41, 
ASCII code for A, indicating ARM Limited.  

23:20  -  -  Reserved  

19  RO 0x1  

Support for Security Extensions. The  value of 
this bit is 1, indicating that the processor 
implements the ARM architecture Security 

Extensions.  

18  RO 0x1  

Support for 32 -bit Thumb instructions. The 

value of this bit is 1, indicating that a 32 -bit 
Thumb instruction is traced as a single 
instr uction.  

17:12  -  -  Reserved  

11:8  RO 0x3  Major architecture version number.  

7:4  RO 0x0  Major architecture version number.  

3:0  RO -  Implementation revision  

 
PTM_ ETM CCER  
Address: PTM_BASE + offset(0x 1e8 )  
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Bits  Attr  Reset Value  Description  

31: 26  RO 0x0  Reserved  

25  RO 0x0  Timestamps not generated for DMB/DSB.  

24  RO 0x0  
MB/DSB instructions are not treated as 
waypoints.  

23  RO 0x1  Return stack implemented.  

22  RO 0x1  Timestamping implemented.  

21:16  -  -  Reserved  

15:13  RO 0x0  
Specifies the number of instrumentation 
resources.  

12  -  -  Reserved  

11  RO 0x1  
b1 -  Indicates that all registers, except some 
Integration Test Registers, are readable.  

10:3  RO 0x34  
Specifies the size of the extended external input 
bus, 52.  

2:0  RO 0x2  
Specifies the number of extended external input 
selectors, 2.  

 

PTM_ ETM EXTINSELR   
Address: PTM_BASE + offset(0x 1ec )  

Bits  Attr  Reset Value  Description  

31: 14  -  -  Reserved  

13:8  RW 0x0  Second extended external input selector  

7:6  -  -  Reserved  

5:0  RW 0x0  First extended external input selector  

 
PTM_ ETM AUXCR   

Address: PTM_BASE + offset(0x 1fc )  

Bits  Attr  Reset Value  Description  

31: 4 -  -  Reserved  

3 RW 0x0  

Force insertion of synchronization packets, 
regardless of current trace activity.  

Possible values for this bit are:  
b0 = Synchronization packets delayed when 
trace activity is high. This is the reset value.  

b1 = Synchronization packets inserted 
regardless of trace activity.  

This bit might be set if synchronization packets 
occur too far apart. Setting this bit might cause 
the  trace FIFO to overflow more frequently when 

trace activity is high.  

2 RW 0x0  

Specifies whether the PTM issues waypoint 
update packets if there are more than 4096 

bytes between waypoints. Possible values for 
this bit are:  
b0 = PTM always issues update packets if there 

are more than 4096 bytes between waypoints. 
This is the reset value.  
b1 = PTM does not issue waypoint update 

packets unless required to do so as the result of 
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an exception or debug entry.  

1 RW 0x0  

Specifies whether the PTM issues a timest amp 
on a barrier instruction. Possible values for this 
bit are:  

b0 = PTM issues timestamps on barrier 
instructions. This is the reset value.  
b1 = PTM does not issue timestamps on barriers  

0 RW 0x0  

Specifies whether the PTM enters overflow state 
when synchronization is requested, and the 
previous synchronization sequence has not yet 

completed. This does not affect entry to 
overflow state when the FIFO becomes full. 

Possible values for this bit are:  
b0 = Forced overflow enabled. This is the reset 
value.  

b1 = Forced overflow disable d 

 
PTM_ ETM TRACEIDR   

Address: PTM_BASE + offset(0x 200 )  

Bits  Attr  Reset Value  Description  

31: 7 -  -  Reserved  

6:0  RW 0x0  

Before trace is generated, you must program 

this register with a non - reserved value.  
Reserved values are 0x00 and any value in the 
range 0x70 -0x7F. The reset value of this register 

is 0x00  

 
PTM_ ETM PDSR   

Address: PTM_BASE + offset(0x 314 )  

Bits  Attr  Reset Value  Description  

31: 0 RO 0x1  
This register always reads as 0x00000001, 
indicating that the PTM Trace Registers can be 

accessed.  

 
PTM_ OSLSR   

Address: PTM_BASE + offset(0x 304 )  

Bits  Attr  Reset Value  Description  

31: 0 RO 0x0  
For the PTM, the OSLSR Reads As Zero (RAZ) to 
show that OS Locking is not implemented.  

 
PTM_ ITMISCOUT   
Address: PTM_BASE + offset(0x edc )  

Bits  Attr  Reset Value  Description  

31: 10  -  -  Reserved  

9:8  WO 0x0  Drives the PTMEXTOUT[1:0] outputs  

7:6  -  -  Reserved  

5 WO 0x0  Drives the PTMIDLEnACK output  

4 WO 0x0  Drives the PTMDBGREQ output  

3:0  WO 0x0  Reserved  
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PTM_ ITMISCIN   
Address: PTM_BASE + offset(0xee0)  

Bits  Attr  Reset Value  Description  

31:7  -  -  Reserved  

6 RO 0x0  Returns the value of the STANDBYWFI input  

5 -  -  Reserved  

4 RO 0x0  Returns the value of the PTMDBGACK input  

3:0  RO 0x0  Returns the value of the EXTIN[3:0] inputs  

 
PTM_ ITTRIGGER   
Address: PTM_BASE + offset(0xee8)  

Bits  Attr  Reset Value  Description  

31:1  -  -  Reserved  

0 WO 0x0  Drives the PTMTRIGGER output  

 
PTM_ ITATBDATA0   

Address: PTM_BASE + offset(0xeec)  

Bits  Attr  Reset Value  Description  

31:5  -  -  Reserved  

4 WO -  Drives  the ATDATAM[31] output  

3 WO -  Drives the ATDATAM[23] output  

2 WO -  Drives the ATDATAM[15] output  

1 WO -  Drives the ATDATAM[7] output  

0 WO -  Drives the ATDATAM[0] output  

 

PTM_ ITATBCTR2   
Address: PTM_BASE + offset(0xef0)  

Bits  Attr  Reset Value  Description  

31:2  -  -  Reserved  

1 RO -  Returns the value of the AFVALIDM input  

0 RO -  Returns the value of the ATREADYM input  

 

PTM_ ITATBID   
Address: PTM_BASE + offset(0xef4)  

Bits  Attr  Reset Value  Description  

31:7  -  -  Reserved  

6:0  WO -  Drives the ATIDM[6:0] outputs  

 
PTM_ ITATBCTR0   

Address: PTM_BASE + offset(0xef8)  

Bits  Attr  Reset Value  Description  

31:10  -  -  Reserved  

9:8  WO -  Drives the ATBYTESM outputs  

7:2  -  -  Reserved  

1 WO -  Drives the AFREADYM output  

0 WO -  Drives the ATVALIDM output  
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PTM_ ETMITCTRL   

Address: PTM_BASE + offset(0xff0)  

Bits  Attr  Reset Value  Description  

31:1  -  -  Reserved  

0 RW 0x0  

When bit [0] is set to 1, the PTM enters an 

integration mode. On reset this bit is cleared to 
0.  
Before entering integration mode, the PTM must 

be powered up and in programming mode. This 
means bit [0] of the Main Control Register is set 
to 0, and bit [10] of the Main Control Register is 

set to 1.  
After leaving integration mode, the PTM must be 
reset before attempting to perform tracing.  

 
PTM_ PID4  
Address: PTM_BASE + offset(0xfd0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x04  
The peripheral identification registers provide 
standard information required for all CoreSight 

components.  

3:0  -  -  Reserved  

 
PTM_ PID5  
Address: PTM_BASE +  offset(0xfd4)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 

PTM_ PID6  
Address: PTM_BASE + offset(0xfd8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 

PTM_ PID7  
Address: PTM_BASE + offset(0xfdc)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  

The peripheral identification registers provide 

standard information required for all CoreSight 
components.  
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3:0  -  -  Reserved  

 
PTM_ PID0  
Address: PTM_BASE + offset(0xfe0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x50  
The peripheral identification registers provide 
standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 

PTM_ PID1  
Address: PTM_BASE + offset(0xfe4)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0xb9  
The peripheral identification registers provide 
standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 

PTM_ PID2  
Address: PTM_BASE + offset(0xfe8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x1b  

The peripheral  identification registers provide 

standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 
PTM_ PID3  

Address: PTM_BASE + offset(0xfec)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  

The peripheral identification registers provide 

standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 
PTM_ CID0  
Address: PTM_BASE + offset(0xff0)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x0d  
The component identification registers identify 
the PTM as a CoreSight component  

 

PTM_ CID1  
Address: PTM_BASE + offset(0xff4)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x90  
The component identification registers identify 

the PTM as a CoreSight component  
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PTM_ CID2  

Address: PTM_BASE + offset(0xff8)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x05  
The component identification registers identify 
the PTM as a CoreSight component  

 
PTM_ CID3  
Address: PTM_BASE + offset(0xffc)  

Bits  Attr  Reset Value  Description  

31:0  RO 0xb1  
The component identification registers identify 

the PTM as a CoreSight component  

 

6.4.9  Funnel  register summary  

Name  Offset  Size  
Reset 

Value  
Description  

FUNNEL_FCR 0x0  W 0x300  CSTF Control Register  

FUNNEL_PCR 0x4  W 0xfac688  
CSTF Priority Control 
Register  

FUNNEL_ITATBDATA
0 

0xeec  W 0x0  
CSTF Integration  Test 
Registers  

FUNNEL_ITATBCTR2  0xef0  W 0x0  
CSTF Integration Test 

Registers  

FUNNEL_ITATBCTR1  0xef4  W 0x0  
CSTF Integration Test 

Registers  

FUNNEL_ITATBCTR0  0xef8  W 0x0  
CSTF Integration Test 

Registers  

FUNNEL_IMCR 0xff0  W 0x0  
Integration Mode Control 

Register  

FUNNEL_CTSR 0xfa0  W 0xf  Claim Tag Set Register  

FUNNEL_CTCR 0xfa4  W 0x0  Claim Tag Clear Register  

FUNNEL_LA 0xfb0  W -  Lock Access  

FUNNEL_LS 0xfb4  W 0x0  Lock Status  

FUNNEL_AS 0xfb8  W 0x0  Authentication status  

FUNNEL_DI  0xfc8  W 0x28  Device ID  

FUNNEL_DTI  0xfcc  W 0x12  Device Type Identifier  

FUNNEL_PID4  0xfd0  W 0x04  Peripheral ID4  

FUNNEL_PID0  0xfe0  W 0x08  Peripheral ID0  

FUNNEL_PID1  0xfe4  W 0xb9  Peripheral ID1  

FUNNEL_PID2  0xfe8  W 0x1b  Peripheral ID2  

FUNNEL_PID3  0xfec  W 0x00  Peripheral ID3  

FUNNEL_CID0  0xff0  W 0x0d  Component ID0  

FUNNEL_CID1  0xff4  W 0x90  Component ID1  

FUNNEL_CID2  0xff8  W 0x05  Component ID2  

FUNNEL_CID3  0xffc  W 0xb1  Component ID3  

 

6.4.10  Funnel register details  

FUNNEL_ CR 
Address: FUNNEL_BASE + offset(0x000)  
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Bits  Attr  Reset Value  Description  

31:12  -  -  Reserved  

11:8  RW 0x3  

Minimum hold time[3:0]  

The formatting scheme can easily become 
inefficient if fast switching occurs, so, where 
possible, this must be minimized. If a source has 

nothing to transmit, then another source is 
selected irrespective of the minimum number of 
cycles. Reset is 0x3. The CSTF holds for the 

minimum hold time and one additional cycle.  
The maximum value that can be entered is 0xE 
and this equates to 15 cycles.  

0xF is reserved.  

7 RW 0x0  

Enable Slave port  7 
Setting this bit enables this input, or slave, port. 

If the bit is not set then this has the effect of 
excluding the port from the priority selection 
scheme. The reset value is all clear, that is, all 

ports disabled.  

6 RW 0x0  

Enable Sl ave port 6  

Settin g this bit enables this input, or slave, port. 
If the bit is not set then this has the effect of 
excluding the port from the priority selection 

scheme. The reset value is all clear, that is, all 
ports disabled.  

5 RW 0x0  

Enable Sl ave port 5  
Setting this bit enables this input, or slave, port. 
If the bit is not set then this has the effect of 

excluding the port from the priority selection 
scheme. The reset value is all clear, that is, all 
ports disabled.  

4 RW 0x0  

Enable Sl ave port 4  
Setting this bit enabl es this input, or slave, port. 
If the bit is not set then this has the effect of 

excluding the port from the priority selection 
scheme. The reset value is all clear, that is, all 
ports disabled.  

3 RW 0x0  

Enable Sl ave port 3  
Setting this bit enables this input, or slave, port. 

If the bit is not set then this has the effect of 
excluding the port from the priority selection 
scheme. The reset value is all clear, that is, all 

ports disabled.  

2 RW 0x0  

Enable Sl ave port 2  

Setting this bit enables this input, or  slave, port. 
If the bit is not set then this has the effect of 
excluding the port from the priority selection 

scheme. The reset value is all clear, that is, all 
ports disabled.  

1 RW 0x0  

Enable Sl ave port 1  

Setting this bit enables this input, or slave, port. 
If the bit is not set then this has the effect of 
excluding the port from the priority selection 
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scheme. The reset value is all clear, that is, all 

ports disabled.  

0 RW 0x0  

Enable Sl ave port 0  
Setting t his bit enables this input, or slave, port. 

If the bit is not set then this has the effect of 
excluding the port from the priority selection 
scheme. The reset value is all clear, that is, all 

ports disabled.  

 

FUNNEL_ PCR 
Address: FUNNEL_BASE + offset(0x004 )  

Bits  Attr  Reset Value  Description  

31:24  -  -  Reserved  

23:21  RW 0x0  

PriPort 7  

Priority value of the eighth port. The value written 
into this location is the value that you want to 
assign the eighth slave port.  

20:18  RW 0x0  
PriPort 6  
7th port priority value.  

17:15  RW 0x0  
PriPort 5  
6th port priority value.  

14:12  RW 0x0  
PriPort 4  
5th port priority value.  

11:9  RW 0x0  
PriPort 3  
4th port priority value.  

8:6  RW 0x0  
PriPort 2  

3th port priority value.  

5:3  RW 0x0  
PriPort 1  

2th port priority value.  

2:0  RW 0x0  

PriPort 0  
Priority value of the first slave port. The value 

written into this location is the value that you 
want to assign the first slave port  

 
FUNNEL_ ITATBDATA0  
Address: FUNNEL_BASE + offset(0xeec)  

Bits  Attr  Reset Value  Description  

31:5  -  -  Reserved  

4 RW 0x0  the value of ATDATAS<31>  

3 RW 0x0  the value of ATDATAS<23>  

2 RW 0x0  the value of ATDATAS<15>  

1 RW 0x0  the value of ATDATAS<7>  

0 RW 0x0  the value of ATDATAS<0>  

 
FUNNEL_ ITATBCTR2  

Address: FUNNEL_BASE + offset(0xef0)  

Bits  Attr  Reset Value  Description  

31:2  -  -  Reserved  

1 RW 0x0  the value of AFVALIDM  

0 RW 0x0  the value of ATREADYM  
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FUNNEL_ ITATBCTR1  

Address: FUNNEL_BASE + offset(0xef4)  

Bits  Attr  Reset Value  Description  

31:7  -  -  Reserved  

6:0  RW 0x0  the value of ATIDS  

 
FUNNEL_ ITATBCTR0  
Address: FUNNEL_BASE + offset(0xef4)  

Bits  Attr  Reset Value  Description  

31:10  -  -  Reserved  

9:8  RW 0x0  the value of ATBYTESS<n>  

7:2  -  -  Reserved  

1 RW 0x0  the value of AFREADYS<n>  

0 RW 0x0  Read the value of ATVALIDS<n>  

 

FUNNEL_ CTS-  FUNNEL_ CTC 
Address: FUNNEL_BASE + offset(0xfa0 -0xfa4)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  
The CSTF implements a four -bit claim tag. The 
use of bits [3:0] is software defined.  

 
FUNNEL_ LA -  FUNNEL_ LS 
Address: FUNNEL_BASE + offset(0xfb0 -0xfb4)  

Bits  Attr  Reset Value  Description  

31:3  -  -  Reserved  

2:0  RW 0x3  

The CSTF implements two memory maps 
controlled through PADDRDBG31. When 
PADDRDBG31 is HIGH, the Lock Status Register 

reads as 0x0 indicating that no lock exists. 
WhenPADDRDBG31 is LOW, the Lock Status 
Register reads as 0x3 from reset. This indicates 

a 32 -bit lock access mechanism is present and is 
locked.  

 
FUNNEL_ AS  
Address: FUNNEL_BASE + offset(0xfb8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x0  
Reports the required security level. This is set to 
0x00 for functionality not implemented.  

 
FUNNEL_ DID  
Address: FUNNEL_BASE + offset(0xfc8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RW 0x0  The CSTF implements a static priority scheme.  
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3:0  RW 0x8  

This is the value of the Verilog define 

PORTCOUNT and represents the number of input 
ports connected. By default all 8 ports are 
connected. 0x0 and 0x1 are illegal values.  

 
FUNNEL_ DTID  
Address: FUNNEL_BASE + offset(0xfcc)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x12  
A value of 0x12 identifies this device as a trace 
link (0x2) and specifically as a funnel/router 

(0x1)  

 
FUNNEL_ PID4  

Address: FUNNEL_BASE + offset(0xfd0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x04  

The peripheral identification registers provide 

standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 
FUNNEL_ PID5  

Address: FUNNEL_BASE + offset(0xfd4)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all CoreSight 

components.  

3:0  -  -  Reserved  

 
FUNNEL_ PID6  
Address: FUNNEL_BASE + offset(0xfd8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all CoreSight 

components.  

3:0  -  -  Reserved  

 

FUNNEL_ PID7  
Address: FUNNEL_BASE + offset(0xfdc)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 

FUNNEL_ PID0  
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Address: FUNNEL_BASE + offset(0xfe0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x50  
The peripheral identification registers provide 
standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 
FUNNEL_ PID1  

Address: FUNNEL_BASE + offset(0xfe4)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0xb9  

The peripheral identification registers provide 

standard information required for all CoreSight 
components.  

3:0  -  -  Reserved  

 
FUNNEL_ PID2  

Address: FUNNEL_BASE + offset(0xfe8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x1b  
The peripheral identification registers provide 
standard information required for all CoreSight 

components.  

3:0  -  -  Reserved  

 
FUNNEL_ PID3  
Address: FUNNEL_BASE + offset(0xfec)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all CoreSight 

components.  

3:0  -  -  Reserved  

 
FUNNEL_ CID0  
Address: FUNNEL_BASE + offset(0xff0)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x0d  
The component identification registers identify 

the PTM as a CoreSight component  

 
FUNNEL_ CID1  

Address: FUNNEL_BASE + offset(0xff4)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x90  
The component identification registers identify 
the PTM as a CoreSight component  

 
FUNNEL_ CID2  
Address: FUNNEL_BASE  + offset(0xff8)  
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Bits  Attr  Reset Value  Description  

31:0  RO 0x05  
The component identification registers identify 
the PTM as a CoreSight component  

 
FUNNEL_ CID3  
Address: FUNNEL_BASE + offset(0xffc)  

Bits  Attr  Reset Value  Description  

31:0  RO 0xb1  
The component identification registers identify 

the PTM as a CoreSight component  

 

6.4.11  CTI register summary  

Name  Offset  Size  
Reset 

Value  
Description  

CTI_ CTICONTROL 0x0 00  W 0x0  CTI Control Register  

CTI_ CTIINTACK  0x010  W -  
CTI Interrupt 

Acknowledge Register  

CTI_ CTIAPPSET 0x014  W 0x0  
CTI Application Trigger 

Set Register  

CTI_ CTIAPPCLEAR 0x018  W 0x0  
CTI Application Trigger 
Clear Register  

CTI_ CTIAPPPULSE 0x01c  W 0x0  
CTI Application Pulse 
Register  

CTI_ CTIINEN  
0x020 -0

x03c  
W 0x0  

CTI Trigger to Channel 
Enable Registers, 

CTIINEN0 -7 

CTI_ CTIOUTEN 
0x0a0 -0

x0bc  
W 0x0  

CTI Channel to Trigger 

Enable Registers, 
CTIOUTEN0 -7 

CTI_ CTITRIGINSTATU
S 

0x130  W 0x0  
CTI Trigger In Status 
Register, 
CTITRIGINSTATUS  

CTI_ CTICHINSTATUS  0x138  W -  
CTI Channel In Status 
Register, CTICHINSTATUS  

CTI_ CTICHOUTSTATU
S 

0x13c  W 0x0  
CTI Channel Out Status 
Register  

CTI_ CTIGATE 0x140  W 0xf  
Enable CTI Channel Gate 
Register  

CTI_ ASICCTL 0x144  W 0x0  
External Multiplexor 
Control Register  

CTI_ ITCHINACK  0xedc  W 0x0  ITCHINACK Register  

CTI_ ITTRIGINACK  0xee0  W 0x0  ITTRIGINACK Register  

CTI_ ITCHOUT  0xee4  W 0x0  ITCHOUT Register  

CTI_ ITTRIGOUT  0xee8  W 0x0  ITTRIGOUT Register  

CTI_ ITCHOUTACK  0xeec  W 0x0  ITCHOUTACK Register  

CTI_ ITTRIGOUTACK  0xef0  W 0x0  ITTRIGOUTACK Register  

CTI_ ITCHIN  0xef4  W 0x0  ITCHIN Register  

CTI_ ITTRIGIN  0xef8  W 0x0  ITTRIGIN Register  

CTI_ ITCTRL 0xf00  W 0x0  ITCTRL Register  

CTI_ CTSR 0xfa0  W 0xf  Claim Tag Set Register  

CTI_ CTCR 0xfa4  W 0x0  Claim Tag Clear Register  
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CTI_ LA 0xfb0  W -  Lock Access  

CTI_ LS 0xfb4  W 0x0  Lock Status  

CTI_ AS 0xfb8  W 0x0  Authentication status  

CTI_ DI  0xfc8  W 0x28  Device ID  

CTI_ DTI  0xfcc  W 0x12  Device Type Identifier  

CTI_ PID4  0xfd0  W 0x04  Peripheral ID4  

CTI_ PID5  0xfd4  W 0x00  Peripheral ID5  

CTI_ PID6  0xfd8  W 0x00  Peripheral ID6  

CTI_ PID7  0xfdc  W 0x00  Peripheral ID7  

CTI_ PID0  0xfe0  W 0x08  Peripheral ID0  

CTI_ PID1  0xfe4  W 0xb9  Peripheral ID1  

CTI_ PID2  0xfe8  W 0x1b  Peripheral ID2  

CTI_ PID3  0xfec  W 0x00  Peripheral ID3  

CTI_ CID0  0xff0  W 0x0d  Component ID0  

CTI_ CID1  0xff4  W 0x90  Component ID1  

CTI_ CID2  0xff8  W 0x05  Component ID2  

CTI_ CID3  0xffc  W 0xb1  Component ID3  

 

6.4.12  CTI register details  

CTI_ CTICONTROL  

Address: CTI_BASE + offset(0x000)  

Bits  Attr  Reset Value  Description  

31:1  -  -  Reserved  

0 RW 0x0  

GLBEN  
Enables or disables the ECT:  

0 = disabled (reset)  
1 = enabled.  
When disabled, all cross triggering mapping logic 

functionality is disabled for this processor  

 

CTI_ CTIINTACK  
Address: CTI_BASE + offset(0x010)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  WO -  

INTACK  

Acknowledges the corresponding CTITRIGOUT 
output:  
1 = CTITRIGOUT is acknowledged and is cleared 

when MAPTRIGOUT is LOW.  
0 = no effect.  
There is one bit of the register for each 

CTITRIGOUT output  

 

CTI_ CTIAPPSET  
Address: CTI_BASE + offset(0x014)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  
APPSET  
Setting a bit HIGH generates a channel event for 
the selected channel.  
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Read:  

0 = application trigger inactive (reset)  
1 = application trigger active.  
Write:  

0 = no effect  
1 = generate channel event.  
There is one bit of the register for each channel  

 
CTI_ CTIAPPCLEAR  
Address: CTI_BASE + offset(0x018)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  WO -  

Clears corresponding bits in the CTIAPPSET 
register.  

1 = application trigger disabled in the CTIAPPSET 
register  
0 = no effect.  

There is one bit of the register for each channel.  

 
CTI_ CTIAPPPULSE  

Address: CTI_BASE + offset(0x01c)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  WO -  

APPULSE  

Setting a bit HIGH generates a channel event 
pulse for the selected channel.  
Write:  

1 = channel event pulse generated for one 
CTICLK period  
0 = no effect.  

There is one bit of the register for each channel.  

 

CTI_ CTIINEN0 -7  
Address: CTI_BASE + offset(0x020 -0x03c)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  

TRIGINEN  

Enables a cross trigger event to the 
corresponding channel when an CTITRIGIN is 
activated.  

1 = enables the CTITRIGIN signal to generate an 
event on the respective channel of the CTM.  
There is one bit of the register for each of the four 

chann els. For example in register CTIINEN0, 
TRIGINEN[0] set to 1 enables CTITRIGIN onto 
channel 0.  

0 = disables the CTITRIGIN signal from 
generating an event on the respective channel of 

the CTM  

 
CTI_ CTIOUTEN0 -7  

Address: CTI_BASE + offset(0x0a0 -0x0bc)  
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Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  

TRIGOUTEN Changing the value of this bit from a 

0 to a 1 enables a channel event for the 
corresponding  
channel to generate an CTITRIGOUT output:  

0 = the channel input (CTICHIN) from the CTM is 
not routed to the CTITRIGOUT output  
1 = the channel input (CTICHIN) from the CTM is 

routed to the CTITRIGOUT output.  
There is one bit for each of the four channels. For 
example in register CTIOUTEN0, enabling bit 0 

enables CTICHIN[0] to cause a trigger eve nt on 
the CTITRIGOUT[0] output.  

 

CTI_ CTITRIGINSTATUS  
Address: CTI_BASE + offset(0x130)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x0  

TRIGINSTATUS Shows the status of the 
CTITRIGIN inputs:  
1 = CTITRIGIN is active  

0 = CTITRIGIN is inactive.  
Because the register provides a view of the raw 
CTITRIGIN inputs, the reset value is unknown. 

There is one bit of the register for each trigger 
input.  

 
CTI_ CTITRIGOUTSTATUS  
Address: CTI_BASE + offset(0x134)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x0  

TRIGOUTSTATUS Shows the status of the 
CTITRIGOUT outputs.  
1 = CTITRIGOUT is active  

0 = CTITRIGOUT is inactive (reset).  
There is one bit of the register for each trigger 
output.  

 
CTI_ CTICHINSTATUS  

Address: CTI_BASE + offset(0x138)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  

CTICHINSTATUS Shows the status of the 
CTICHIN inputs:  

1 = CTICHIN is active  
0 = CTICHIN is inactive.  
Because the register provides a view of the raw 

CTICHIN inputs from the CTM,  the reset value is 
unknown. There is one bit of the register for each 

channel input.  
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CTI_ CTICHOUTSTATUS  
Address: CTI_BASE + offset(0x13c)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  

CTICHOUTSTATUS Shows the status of the 
CTICHOUT outputs.  

1 = CTICHOUT is active  
0 = CTICHOUT is inactive (reset).  
There is one bit of the register for each channel 

output.  

 
CTI_ CTIGATE  

Address: CTI_BASE + offset(0x140)  

Bits  Attr  Reset Value  description  

31:4  -  -  Reserved  

3 RW 0x0  

CTIGATEEN3  

Enable CTICHOUT3. Set to 0 to disable channel 
propagation.  

2 RW 0x0  

CTIGATEEN2  

Enable CTICHOUT2. Set to 0 to disable channel 
propagation.  

1 RW 0x0  
CTIGATEEN1  
Enable CTICHOUT1. Set to 0 to disable channel 
propagation.  

0 RW 0x0  
CTIGATEEN0  
Enable CTICHOUT0. Set to 0 to disable channel 

propagation  

 
CTI_ ASICCTL  

Address: CTI_BASE + offset(0x144)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x0  

ASICCTL Implementation -defined ASIC control, 

value written to the register is output on 
ASICCTL[7:0].  
If external multiplexing of trigger signals is 

implemented then the  
number of multiplexed signals on each trigger 
must be reflected within the Device ID Register. 

This is done within a Verilog define EXTMUXNUM.  

 
CTI_ ITCHINACK  

Address: CTI_BASE + offset(0xedc)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  WO -  
CTCHINACK  

Set the value of the CTCHINACK outputs  

 
CTI_ ITTRIGINACK  

Address: CTI_BASE + offset(0xee0)  

Bits  Attr  Reset Value  Description  
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31:8  -  -  Reserved  

7:0  WO -  
CTTRIGINACK  
Set the value of the CTTRIGINACK outputs  

 
CTI_ ITCHOUT  
Address: CTI_BASE + offset(0xee4)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  WO -  
CTCHOUT  
Set the value of the CTCHOUT outputs  

 
CTI_ ITTRIGOUT  
Address: CTI_BASE + offset(0xee8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  WO -  
CTTRIGOUT  
Set the value of the CTTRIGOUT outputs  

 
CTI_ ITCHOUTACK  
Address: CTI_BASE + offset(0xeec)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RO 0x0  
CTCHOUTACK  
Read the values of the CTCHOUTACK inputs  

 
CTI_ ITTRIGOUTACK  
Address: CTI_BASE + offset(0xef0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RO 0x0  
CTTRIGOUTACK  
Read the values of the CTTRIGOUTACK inputs  

 
CTI_ ITCHIN  
Address: CTI_BASE + offset(0xef4)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RO 0x0  
CTCHIN  
Read the values of the CTCHIN inputs  

 
CTI_ ITTRIGIN  
Address: CTI_BASE + offset(0xef8)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RO 0x0  
CTTRIGIN  
Read the values of the CTTRIGIN inputs  

 
CTI_ CTS-  CTI_ CTC 
Address: CTI_BASE + offset(0xfa0 -0xfa4)  

Bits  Attr  Reset Value  Description  
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31:4  -  -  Reserved  

3:0  RW 0x0  
The CTI implements a four -bit claim tag. The 
use of bits [3:0] is software defined  

 
CTI_ LA -  CTI_ LS 
Address: CTI_BASE + offset(0xfb0 -0xfb4)  

Bits  Attr  Reset Value  Description  

31:3  -  -  Reserved  

2:0  RW 0x3  

The CTI implements two memory maps 
controlled through PADDRDBG31. When 
PADDRDBG31 is HIGH, the Lock Status Register 

reads as 0x0 indicating that no lock exists. 
WhenPADDRDBG31 is LOW, the Lock Status 
Register reads as 0x3 from reset. This indicates 

a 32 -bit lock access mechanism is present and is 
locked.  

 
CTI_ AS  
Address: CTI_BASE + offset(0xfb8)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3 RW 0x0  
Current value of noninvasive debug enable 
signals  

2 RW 0x0  Non - invasive debug controlled  

1 RW 0x0  Current value of invasive debug enable signals  

0 RW 0x0  Invasive debug controlled  

 
CTI_ DID  

Address: CTI_BASE + offset(0xfc8)  

Bits  Attr  Reset Value  Description  

31:20  -  -  Reserved  

19:16  RO 0x0  Number of ECT channels available.  

15:8  RO 0x0  Number of ECT triggers available.  

7:5  -  -  Reserved  

4:0  RO 0x0  

Indicates the number of multiplexing available 

on Trigger Inputs and Trigger Outputs using 
ASICCTL. Default value of 5'b00000 indicating 
no multiplexing present. Reflects the value of 

the Verilog `define EXTMUXNUM that you must 
alter accordingly.  

 
CTI_ DTID  
Address: CTI_BASE + offset(0xfcc)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x14  
0x14 indicates this device has a major type of 
debug control logic component (0x4) and 
sub - type corresponding to cross trigger (0x1).  

 
CTI_ PID4  
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Address: CTI_BASE + offset(0xfd0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

3:0  RO 0x3  
The CTI  is identified as an ARM component with 
a JEP106 identity at 0x3B and a JEP106 
continuation code at 0x4 (fifth bank).  

 
CTI_ PID0  
Address: CTI_BASE + offset(0xfe0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x0  Middle BCD value of Device number.  

3:0  RO 0x6  Lower BCD value of Device number.  

 
CTI_ PID1  
Address: CTI_BASE + offset(0xfe4)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0xb  
The CTI is identified as an ARM component with 
a JEP106 identity at 0x3B and a JEP106 

continuation code at 0x4 (fifth bank).  

3:0  RO 0x9  Upper BCD value of Device number.  

 
CTI_ PID2  
Address: CTI_BASE + offset(0xfe8)  

Bits  Attr  Reset Value  Description  

31:3  -  -  Reserved  

2:0  RO 0x4  
The CTI is identified as an ARM component with 
a JEP106 identity at 0x3B and a JEP106 
continuation code at 0x4 (fifth bank).  

3:0  -  -  Reserved  

 

CTI_ PID3  
Address: CTI_BASE + offset(0xfec)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  
The peripheral identification registers provide 
standard information required for all 
CoreSight components.  

3:0  -  -  Reserved  

 
CTI_ CID0  

Address: CTI_BASE + offset(0xff0)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x0d  
The component identification registers 
identify the PTM as a CoreSight component  

 
CTI_ CID1  
Address: CTI_BASE + offset(0xff4)  
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Bits  Attr  Reset Value  Description  

31:0  RO 0x90  
The component identification registers 
identify the PTM as a CoreSight component  

 
CTI_ CID2  
Address: CTI_BASE + offset(0xff8)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x05  
The component identification registers 

identify the PTM as a CoreSight component  

 

CTI_ CID3  
Address: CTI_BASE + offset(0xffc)  

Bits  Attr  Reset Value  Description  

31:0  RO 0xb1  
The component identification registers 
identify the PTM as a CoreSight component  

 

6.4.13  TPIU register summary  

Name  Offset  Size  
Reset  

Value  
Description  

TPIU_ SPSR 0x000  W 0x0000008a  Supported port size  

TPIU_ CPSR 0x004  W 0x0000000 1 Current port size  

TPIU_ STMR 0x100  W 0x11f  Supported trigger modes  

TPIU_ TCR 0x104  W 0x00  Trigger counter value  

TPIU_ TMR 0x108  W 0x00  Trigger multiplier  

TPIU_ STPMR 0x200  W 0x3000f  
Supported test 

pattern/modes  

TPIU_ CTPMR 0x204  W 0x00000  Current test pattern/mode  

TPIU_ TTPRCR 0x208  W 0x00  
TPIU Test pattern repeat 
counter  

TPIU_ FFSR 0x300  W 0x00000006  Formatter and flush status  

TPIU_ FFCR 0x304  W 0x00000100  Formatter and flush control  

TPIU_ FSCR 0x308  W 0x00000000  
Formatter  synchronization 
counter  

TPIU_ EXCTLPR
IN  

0x400  W N/A  EXTCTL In Port  

TPIU_ EXCTLPR
OUT 

0x404  W 0x00  EXTCTL Out Port  

TPIU_ ITTRFLIN
ACK 

0xee4  W N/A  Integration Register  

TPIU_ ITTRFLIN  0xee8  W N/A  Integration  Register  

TPIU_ ITATBDA

TA0 
0xeec  W N/A  Integration  Register  

TPIU_ ITATBCT
R2 

0xef0  W N/A  Integration  Register  

TPIU_ ITATBCT
R0 

0xef8  W N/A  Integration  Register  

TPIU_ ITAMCTL  0xf00  W 0x00000000  
Integration Mode control 
register  

TPIU_ CTS 0xfa0  W 0x0000000f  Claim tag set  

TPIU_ CTC 0xfa4  W 0x00000000  Claim tag clear  
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TPIU_ LA 0xfb0  W N/A  Lock access  

TPIU_ LS 0xfb4  W N/A  Local status  

TPIU_ AS 0xfb8  W 0x00000000  Authentication status  

TPIU_ DID  0xfc8  W 0x00000000  Device ID  

TPIU_ DTID  0xfcc  W 0x00000011  Device type identifier  

TPIU_ PID4  0xfd0  W 0x00000004  Peripheral ID4  

TPIU_ PID0  0xfe0  W 0x00000041  Peripheral ID0  

TPIU_ PID1  0xfe4  W 0x000000b9  Peripheral ID1  

TPIU_ PID2  0xfe8  W 0x0000000b  Peripheral ID2  

TPIU_ PID3  0xfec  W 0x00000000  Peripheral ID3  

TPIU_ CID0  0xff0  W 0x0000000d  Component ID0  

TPIU_ CID1  0xff4  W 0x00000090  Component ID1  

 

6.4.14  TPIU detailed register description  

TPIU_ SPSR  

Address: TPIU_BASE + offset(0x000)  

Bits  Attr  Reset Value  Description  

31:0  RW 0x 0000008a  

This register is read/write. Each bit location 
represents a single port size that is supported 
on the device, that is, 32 -1 in bit locations 

[31:0]. If the bit is set then that port size is 
allowed. By default the RTL is designed to 
support all port sizes, set to 0xFFFFFFFF. This 

register reflects the value of the 
CSTPIU_SUPPORTSIZE_VAL Verilog `define 
value, currently not user modifiable, and is 

further constrained by the input tie -off 
TPMAXDATASIZE.  
The external tie -off,  TPMAXDATASIZE, must 

be set during finalization of the ASIC to 
reflect the actual number of TRACEDATA 
signals being wired to physical pins. This is to 

ensure that tools do not attempt to select a 
port width that cannot be captured by an 
attached TPA. The v alue on TPMAXDATASIZE 

causes bits within the Supported Port Size 
register that represent wider widths to be 
clear, that is, unsupported  

 
TPIU_ CPSR  

Address: TPIU_BASE + offset(0x004)  

Bits  Attr  Reset Value  Description  

31:0  RW 0x 00000001  

This register is read/write. The Current Port 
Size Register has the same format as the  
Supported Port Sizes register but only one bit 

is set, and all others must be zero. Writing  
values with more than one bit set or setting a 
bit that is not indicated as  supported is not  

supported and causes unpredictable 
behavior.  
On reset this defaults to the smallest possible 

port size, 1 bit, and so reads as 0x00000001  
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TPIU_ STMR  

Address: TPIU_BASE + offset(0x100)  

Bits  Attr  Reset Value  Description  

31:18  -  -  Reserved  

17  RO 0x0  
Trigger Counter running. A trigger has 

occurred but the counter is not at zero.  

16  RO 0x1  
Triggered. A trigger has occurred and the 
counter has reached zero  

15:9  -  -  Reserved  

8 RO 0x0  8-bit wide counter register implemented.  

7:5  -  -  Reserved  

4 RO 0x1  
Multiply the Trigger Counter by 65536 
supported.  

3 RO 0x1  
Multiply the Trigger Counter by 256 
supported.  

2 RO 0x1  Multiply the Trigger Counter by 16 supported.  

1 RO 0x1  Multiply the Trigger Counter by 4 supported  

0 RO 0x1  Multiply the Trigger Counter by 2 supported  

 
TPIU_ TCR 

Address: TPIU_BASE + offset(0x104)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x0  

8-bit counter value for the number of words 

to be output from the formatter before a 
trigger is inserted. Reset value is 0x00.  

 

TPIU_ TMR  
Address: TPIU_BASE + offset(0x108)  

Bits  Attr  Reset Value  Description  

31:5  -  -  Reserved  

4 RO 0x0  
Multiply the Trigger Counter by 65536 
supported.  

3 RO 0x0  
Multiply the Trigger Counter by 256 
supported.  

2 RO 0x0  Multiply the Trigger Counter by 16 supported.  

1 RO 0x0  Multiply the Trigger Counter by 4 supported  

0 RO 0x0  Multiply the Trigger Counter by 2 supported  

 
TPIU_ STPMR  
Address: TPIU_BASE + offset(0x200)  

Bits  Attr  Reset Value  Description  

31:18  -  -  Reserved   

17  RO 0x1  Continuous mode  

16  RO 0x1  Timed mode  

15:4  -  -  Reserved  

3 RO 0x1  FF/00 Pattern  
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2 RO 0x1  AA/55 Pattern  

1 RO 0x1  Walking 0s Pattern  

0 RO 0x1  Walking 1s Pattern  

 

TPIU_ CTPMR  
Address: TPIU_BASE + offset(0x204)  

Bits  Attr  Reset Value  Description  

31:18  -  -  Reserved  

17:16  RW 0x0  Mode select  

15:4  -  -  Reserved  

3:0  RW 0x0  Number of cycles  

 
TPIU_ TTPRCR  

Address: TPIU_BASE + offset(0x208)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x0  

8-bit counter value to indicate the number of 
TRACECLKIN cycles that a pattern runs for 

before switching to the next pattern. Default 
value is 0  

 
TPIU_ FFSR  
Address: TPIU_BASE + offset(0x300)  

Bits  Attr  Reset Value  Description  

31:3  -  -  Reserved  

2 RO 0x1  

If this bit is set then TRACECTL is present. If  
no TRACECTL pin is available, that is, this bit 
is zero, then the data formatter must be used 

and only in continuous mode.  
This is constrained by the 
CSTPIU_TRACECTL_VAL Verilog `define, 

which is not user modifiable, and the external 
tie -off TPCTL. If eit her constraint reports 

zero/LOW then no TRACECTL is present and 
this inability to use the pin is reflected in this 
register.  

1 RO 0x1  

Formatter stopped. The formatter has 
received a stop request signal and all trace 
data and post -amble has been output. Any 

more trace data on the ATB interface is 
ignored and ATREADYS goes HIGH.  

0 RO 0x0  
Flush In Progress. This is an indication of the 
current state of AFVALIDS  

 

TPIU_ FFCR 
Address: TPIU_BASE + offset(0x304)  

Bits  Attr  Reset Value  Description  

31:14  -  -  Reserved  

13  RW 0x0  
Stop the formatter after a Trigger Eventa is 
observed. Reset to disabled, or zero.  
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12  RW 0x0  

Stop the formatter after a flush completes 

(return of AFREADYS). This forces the FIFO to 
drain off any part -completed packets. Setting 
this bit enables this function but this is clear 

on reset, or disabled.  

11  -  -  Reserved  

10  RW 0x0  
Indicates a trigger on Flush completion on 

AFREADYS being returned.  

9 RW 0x0  Indicate a trigger on a Trigger Event  

8 RW 0x1  Indicate a trigger on TRIGIN being asserted.  

7 -  -  Reserved  

6 RW 0x0  

Manually generate a flush of the system. 
Setting this bit causes a flush to be 
generated. This is cleared when this flush has 

been serviced. This bit is clear on reset.  

5 RW 0x0  

Generate flush using Trigger event. Set this 
bit to cause a flush of data in the system 

when a Trigger Eventa occurs. Reset value is 
this bit clear.  

4 RW 0x0  
Generate flush using the FLUSHIN interface. 
Set this bit to enable use of the FLUSHIN 
connection. This is clear on reset.  

3:2  -  -  Reserved  

1 RW 0x0  

Continuous Formatting, no TRACECTL. 

Embed in trigger packets and indicate null 
cycles using Sync packets. Reset value is this 
bit clear. Can only be changed when 

FtStopped is HIGH.  

0 RW 0x0  

Enable Formatting. Do not embed Triggers 
into the formatted stream. Trace disable 

cycles and triggers are indicated by 
TRACECTL, where fitted. Reset value is this 
bit clear. Can only be changed when 

FtStopped is HIGH.  

 

TPIU_ FSCR 
Address: TPIU_BASE + offset(0x308)  

Bits  Attr  Reset Value  Description  

31:12  -  -  Reserved  

11:0  RW 0x0  

12 -bit counter value to indicate the number 
of complete frames between full 
synchronization packets. Default value is 64 

(0x40).  

 
TPIU_ ITTRFLINACK  

Address: TPIU_BASE + offset(0xee4)  

Bits  Attr  Reset Value  Description  

31:2  -  -  Reserved  

1 WO -  Set the value of FLUSHINACK  

0 WO -  Set the value of TRIGINACK  
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TPIU_ ITTRFLIN  
Address: TPIU_BASE + offset(0xee8)  

Bits  Attr  Reset Value  Description  

31:2  -  -  Reserved  

1 RO 0x0  Read the value of FLUSHIN  

0 RO 0x0  Read the value of TRIGIN  

 
TPIU_ ITATBDATA0  
Address: TPIU_BASE + offset(0xeec)  

Bits  Attr  Reset Value  Description  

31:5  -  -  Reserved  

4 RO 0x0  Read the value of ATDATAS[31]  

3 RO 0x0  Read the value of ATDATAS[23]  

2 RO 0x0  Read the value of ATDATAS[15]  

1 RO 0x0  Read the value of ATDATAS[7]  

0 RO 0x0  Read the value of ATDATAS[0]  

 
TPIU_ ITATBCTR2  

Address: TPIU_BASE + offset(0xef0)  

Bits  Attr  Reset Value  Description  

31:2  -  -  Reserved  

1 WO 0x0  Set the value of AFVALIDS  

0 WO 0x0  Set the value of ATREADYS  

 
TPIU_ ITATBCTR1  

Address: TPIU_BASE + offset(0xef4)  

Bits  Attr  Reset Value  Description  

31:7  -  -  Reserved  

6:0  RO 0x0  Read the value of ATIDS  

 
TPIU_ ITATBCTR0  
Address: TPIU_BASE + offset(0xef8)  

Bits  Attr  Reset Value  Description  

31:10  -  -  Reserved  

9:8  RO 0x0  Read the value  of ATBYTESS  

7:2  -  -  Reserved  

1 RO 0x0  Read the value of AFREADYS  

0 RO 0x0  Read the value of ATVALIDS  

 

TPIU_ CTS- TPIU_ CTC 
Address: TPIU_BASE + offset(0xfa0 -0xfa4)  

Bits  Attr  Reset Value  Description  

31:4  -  -  Reserved  

3:0  RW 0x0  
The TPIU implements a four -bit claim tag. 
The use of bits [3:0] is software defined  

 

TPIU_ LA -TPIU_ LS 
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Address: TPIU_BASE + offset(0xfb0 -0xfb4)  

Bits  Attr  Reset Value  Description  

31:3  -  0xb1  Reserved  

2:0  RW 0x3  

The TPIU implements two memory maps 
controlled through PADDRDBG31. When 
PADDRDBG31 is HIGH, the Lock Status 

Register reads as 0x0 indicating that no lock 
exists. WhenPADDRDBG31 is LOW, the Lock 
Status Register reads as 0x3 from reset. This 

indicates a 32 -bit lock access mechanism is 
present and is locked.  

 

TPIU_ AS  
Address: TPIU_BASE + offset(0xfb8)  

Bits  Attr  Reset Value  Description  

31:0  RO 0x 0 

Reports the required security level. The TPIU 

has a default value of 0x00 to indicate that 
this functionality is not implemented.  

 

TPIU_ DID  
Address: TPIU_BASE + offset(0xfc8)  

Bits  Attr  Reset Value  Description  

31:12  -  -  Reserved  

11  RO 0x0  
Indicates Serial Wire Output (UART/NRZ) is 
not supported.  

10  RO 0x0  
I ndicates Serial Wire Output (Manchester) is 

not supported.  

9 RO 0x0  Indicates trace clock + data is supported.  

8:6  RO 0x0  
FIFO size in powers of 2. A value of 2 gives a 
FIFO size of 4 entries, 16 bytes.  

5 RO 0x0  
Indicates the relationship between ATCLK and 
TRACECLKIN. 0x1 indicates asynchronous.  

4:0  RO 0x0  

Hidden Level of Input multiplexing.When 

nonzero this value indicates the type/number 
of ATB multiplexing present on the input to 
the ATB. Currently only 0x00 is supported, 

that is, no multiplexing present.  
This value is used to assist topology detection 
of the ATB structure  

 
TPIU_ DTID  

Address: TPIU_BASE + offset(0xfcc)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:0  RW 0x11  
0x11 indicates this device is a trace sink 
(0x1) and specifically a TPIU (0x1).  

 
TPIU_ PID4  

Address: TPIU_BASE + offset(0xfd0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  
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3:0  RO 0x3  

The TPIU is identified as an ARM component 

with a JEP106 identity at 0x3B and a JEP106 
continuation code at 0x4 (fifth bank).  

 

TPIU_ PID0  
Address: TPIU_BASE + offset(0xfe0)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x1  Middle BCD value of Device number.  

3:0  RO 0x2  Lower BCD value of Device number.  

 

TPIU_ PID1  
Address: TPIU_BASE + offset(0xfe4)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0xb  
The TPIU is identified as an ARM component 
with a JEP106 identity at 0x3B and a JEP106 
continuation code at 0x4 (fifth bank).  

3:0  RO 0x9  Upper BCD value of Device number.  

 

TPIU_ PID2  
Address: TPIU_BASE + offset(0xfe8)  

Bits  Attr  Reset Value  Description  

31:3  -  -  Reserved  

2:0  RO 0x4  

The TPIU is identified as an ARM component 

with a JEP106 identity at 0x3B and a JEP106 
continuation code at 0x4 (fifth bank).  

3:0  -  -  Reserved  

 
TPIU_ PID3  

Address: TPIU_BASE + offset(0xfec)  

Bits  Attr  Reset Value  Description  

31:8  -  -  Reserved  

7:4  RO 0x00  

The peripheral identification registers 

provide standard information required for all 
CoreSight components.  

3:0  -  -  Reserved  

 
TPIU_ CID1  
Address: TPIU_BASE + offset(0xff4)  

Bits  Attr  Reset Value  Description  

31:8  RO 0x0  Reserved  

7:4  RO 0x9  
The TPIU complies to the CoreSight class of 
components and this value is set to 0x9.  

3:0  -  0x0  Reserved  

 

Notes: Attr: RWï Read/writable, ROï read only, W Oï write only , RWTC - Readable and write 

ñ1ò to clear the asserted bit from ñ1ò to ñ0ò.  
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6.5  Interface description  

6.5.1  DAP SWJ-DP interface  

The following figure is the DAP SWJ -DP  interface, the SWJ -DP is a combined 
JTAG-DP and SW -DP that enable you connect either a Serial Write Debug(SWJ) 
to JTAG probe to a target.  

 

 
Fig. 6-2 DAP SWJ interface 

 
Table 6-1SWJ interface 

Module Pin  Directio
n  

PAD Name  IOMUX Setting  

TRST_N I  TRST_N Dedicated IO  

TCK I  TCK Dedicated  IO  

TDI  I  TDI  Dedicated  IO  

TMS I O TMS Dedicated  IO  

TDO O TDO Dedicated  IO  

 

6.5.2  TPIU trace port interface  

Table 6-2TPIU interface 

Module Pin  Directio
n  

PAD Name  IOMUX Setting  

trace_data [0]  O GPIO4_ C[ 0]  GRF_GPIO4 C_IOMUX[ 1: 0]=0x 2 

trace_data [1]  O GPIO4_ C[ 1]  GRF_GPIO4 C_IOMUX[ 3: 2]=0x 2 

trace_data [2]  O GPIO4_ C[ 2]  GRF_GPIO4 C_IOMUX[ 5: 4]=0x 2 

trace_data [3]  O GPIO4_ C[ 3]  GRF_GPIO4 C_IOMUX[ 7: 6]=0x 2 

trace_data [4]  O GPIO4_C[ 4]  GRF_GPIO4 C_IOMUX[ 9: 8]=0x 2 

trace_data [5]  O GPIO4_C[ 5]  GRF_GPIO4 C_IOMUX[ 11: 10 ]=0x 2 

trace_data [6]  O GPIO4_C[ 6]  GRF_GPIO4 C_IOMUX[ 13: 12 ]=0x 2 

trace_data [7]  O GPIO4_C[ 7]  GRF_GPIO4 C_IOMUX[ 15 : 14 ]=0x 2 
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trace_data [ 8]  O GPIO4_D[ 0]  GRF_GPIO4 D_IOMUX[ 1: 0]=0x 2 

trace_data [9]  O GPIO4_D[ 1]  GRF_GPIO4 D_IOMUX[ 3: 2]=0x 2 

trace_data [10]  O GPIO4_D[ 2]  GRF_GPIO4 D_IOMUX[ 5: 4]=0x 2 

trace_data [11]  O GPIO4_D[ 3]  GRF_GPIO4 D_IOMUX[ 7: 6]=0x 2 

trace_data [12]  O GPIO4_D[ 4]  GRF_GPIO4 D_IOMUX[ 9: 8]=0x 2 

trace_data [13]  O GPIO4_D[ 5]  GRF_GPIO4 D_IOMUX[ 11 : 10]=0x 2 

trace_data [14]  O GPIO6_D[ 6]  GRF_GPIO4 D_IOMUX[ 13 : 12]=0x 2 

trace_data [15]  O GPIO6_D[ 7]  GRF_GPIO4 D_IOMUX[ 15 : 14 ]=0x 2 

trace_clk  O GPIO0_C[ 6]  GRF_GPIO0C_IOMUX[ 13 : 12 ]=0x1  

trace_ctl  O GPIO0_C[ 7]  GRF_GPIO0C_IOMUX[ 15 : 14 ]=0x1  
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Chapter 7  GRF (General Register Files)  

7.1  Overview  

The general register file will be used to  do static set by software, which is 
composed of many registers for system control.  

7.2  Function Description  

The function of general register file is ̔ 

É IOMUX control  
É Control the state of gpio in power -down mode  

É GPIO PAD pulldown and pullup control  
É Used for common system control  

É Used to record the system state  

7.3  Register description ȁ 

7.3.1  Register Summary   

Name  Offset  Size  
Reset 

Value  
Description  

GRF_GPIO0L_DIR  0x0000  W  0x00000000  
GPIO0A / GPIO0B output 

enable control  

GRF_GPIO0H_DIR  0x0004  W  0x00000000  
GPIO0C / GPIO0D output 

enable control  

GRF_GPIO1L_DIR  0x0008  W  0x00000000  
GPIO1A / GPIO0B output 

enable control  

GRF_GPIO1H_DIR  0x000c  W  0x00000000  
GPIO1C / GPIO1D output 

enable control  

GRF_GPIO2L_DIR  0x0010  W  0x00000000  
GPIO2A / GPIO2B output 

enable control  

GRF_GPIO2H_DIR  0x0014  W  0x00000000  
GPIO2C / GPIO2D output 

enable control  

GRF_GPIO3L_DIR  0x0018  W  0x00000000  
GPIO3A / GPIO3B output 

enable control  

GRF_GPIO3H_DIR  0x001c  W  0x00000000  
GPIO3C / GPIO3D output 

enable control  

GRF_GPIO4L_DIR  0x0020  W  0x00000000  
GPIO4A / GPIO 4B output 

enable control  

GRF_GPIO4H_DIR  0x0024  W  0x00000000  
GPIO4C / GPIO4D output 

enable control  

GRF_GPIO6L_DIR  0x0030  W  0x00000000  
GPIO6A / GPIO6B output 

enable control  

GRF_GPIO0L_DO  0x0038  W  0x00000000  
GPIO0A / GPIO0B output 

control  

GRF_GPIO0H_DO  0x003c  W  0x00000000  
GPIO0C / GPIO0D output  

control  
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Name  Offset  Size  
Reset 

Value  
Description  

GRF_GPIO1L_DO  0x0040  W  0x00000000  
GPIO1A / GPIO1B output 

control  

GRF_GPIO1H_DO  0x0044  W  0x00000000  
GPIO1C / GPIO1D output  

control  

GRF_GPIO2L_DO  0x0048  W  0x00000000  
GPIO2A / GPIO2B output 

control  

GRF_GPIO2H_DO  0x004c  W  0x00000000  
GPIO2C / GPIO2D output  

control  

GRF_GPIO3L_DO  0x0050  W  0x00000000  
GPIO3A / GPIO3B output 

control  

GRF_GPIO3H_DO  0x0054  W  0x00000000  
GPIO3C / GPIO3D output  

control  

GRF_GPIO4L_DO  0x0058  W  0x00000000  
GPIO4A / GPIO4B output 

control  

GRF_GPIO4H_DO  0x005c  W  0x00000000  
GPIO4C / GPIO4D output  

control  

GRF_GPIO6L_DO  0x0068  W  0x00000000  
GPIO6A / GPIO6B output 

control  

GRF_GPIO0L_EN  0x0070  W  0x00000000  
GPIO0A / GPIO0B output 

enable  

GRF_GPIO0H_EN  0x0074  W  0x00000000  
GPIO0C / GPIO0D output  

enable  

GRF_GPIO1L_EN  0x0078  W  0x00000000  
GPIO1A / GPIO1B output 

enable  

GRF_GPIO1H_EN  0x007c  W  0x00000000  
GPIO1C / GPIO1D output  

enable  

GRF_GPIO2L_EN  0x0080  W  0x00000000  
GPIO2A / GPIO2B output 

enable  

GRF_GPIO2H_EN  0x0084  W  0x00000000  
GPIO2C / GPIO2D output  

enable  

GRF_GPIO3L_EN  0x0088  W  0x00000000  
GPIO3A / GPIO3B output 

enable  

GRF_GPIO3H_EN  0x008c  W  0x00000000  
GPIO3C / GPIO3D output  

enable  

GRF_GPIO4L_EN  0x0090  W  0x00000000  
GPIO4A / GPIO4B output 

enable  

GRF_GPIO4H_EN  0x0094  W  0x00000000  
GPIO4C / GPIO4D output  

enable  

GRF_GPIO6L_EN  0x00a0  W  0x00000000  
GPIO6A / GPIO6B output 

enable  

GRF_GPIO0A_IOMUX  0x00a8  W  0x00000000  GPIO0A iomux control  
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Name  Offset  Size  
Reset 

Value  
Description  

GRF_GPIO0B_IOMUX  0x00ac  W  0x00000000  GPIO0B iomux control  

GRF_GPIO0C_IOMUX  0x00b0  W  0x00000000  GPIO0C iomux control  

GRF_GPIO0D_IOMUX  0x00b4  W  0x00000000  GPIO0D iomux control  

GRF_GPIO1A_IOMUX  0x00b8  W  0x00000000  GPIO1A iomux control  

GRF_GPIO1B_IOMUX  0x00bc  W  0x00000000  GPIO1B iomux control  

GRF_GPIO1C_IOMUX  0x00c0  W  0x00000000  GPIO1C iomux control  

GRF_GPIO1D_IOMUX  0x00c4  W  0x00000000  GPIO1D iomux control  

GRF_GPIO2A_IOMUX  0x00c8  W  0x00000000  GPIO2A iomux control  

GRF_GPIO2B_IOMUX  0x00cc  W  0x00000000  GPIO2B iomux control  

GRF_GPIO2C_IOMUX  0x00d0  W  0x00000000  GPIO2C iomux control  

GRF_GPIO2D_IOMUX  0x00d4  W  0x00000000  GPIO2D iomux control  

GRF_GPIO3A_IOMUX  0x00d8  W  0x00000000  GPIO3A iomux control  

GRF_GPIO3B_IOMUX  0x00dc  W  0x00000000  GPIO3B iomux control  

GRF_GPIO3C_IOMUX  0x00e0  W  0x00000000  GPIO3C iomux control  

GRF_GPIO3D_IOMUX  0x00e4  W  0x00000000  GPIO3D iomux control  

GRF_GPIO4A_IOMUX  0x00e8  W  0x00000000  GPIO4A iomux control  

GRF_GPIO4B_IOMUX  0x00ec  W  0x00000000  GPIO4B iomux control  

GRF_GPIO4C_IOMUX  0x00f0  W  0x00000000  GPIO4C iomux control  

GRF_GPIO4D_IOMUX  0x00f4  W  0x00000000  GPIO4D iomux control  

GRF_GPIO6B_IOMUX  0x010c  W  0x00000000  GPIO6B iomux control  

GRF_GPIO0L_PULL  0x0118  W  0x00000000  
GPIO0A / GPIO0B pull 

up/down control  

GRF_GPIO0H_PULL  0x011c  W  0x00000000  
GPIO0C / GPIO0D pull 

up/down control  

GRF_GPIO1L_PULL  0x0120  W  0x00000000  
GPIO0A / GPIO0B pull 

up/down control  

GRF_GPIO1H_PULL  0x0124  W  0x00000000  
GPIO1C / GPIO1D pull 

up/down control  

GRF_GPIO2L_PULL  0x0128  W  0x00000000  
GPIO2A / GPIO2B pull 

up/down control  

GRF_GPIO2H_PULL  0x012c  W  0x00000000  
GPIO2C / GPIO2D pull 

up/down control  

GRF_GPIO3L_PULL  0x0130  W  0x00000000  
GPIO3A / GPIO3B pull 

up/down control  

GRF_GPIO3H_PULL  0x0134  W  0x00000000  
GPIO3C / GPIO3D pull 

up/down control  

GRF_GPIO4L_PULL  0x0138  W  0x00000000  
GPIO4A / GPIO4B pull 

up/down control  

GRF_GPIO4H_PULL  0x013c  W  0x00000000  
GPIO4C / GPIO4D pull 

up/down control  
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Name  Offset  Size  
Reset 

Value  
Description  

GRF_GPIO6L_PULL  0x0148  W  0x00000000  
GPIO6A / GPIO6B pull 

up/down control  

GRF_SOC_CON0  0x0150  W  0x00000008  soc control register  

GRF_SOC_CON1  0x0154  W  0x00000006  soc control register  

GRF_SOC_CON2  0x0158  W  0x00000000  soc control register  

GRF_SOC_STATUS0  0x015c  W  0x00000000  soc status register  

GRF_DMAC1_CON0  0x0160  W  0x00000002  DMAC1 control register  

GRF_DMAC1_CON1  0x0164  W  0x00000000  DMAC1 control register  

GRF_DMAC1_CON2  0x0168  W  0x00000000  DMAC1 control register  

GRF_DMAC2_CON0  0x016c  W  0x0000fffe  DMAC2 control register  

GRF_DMAC2_CON1  0x0170  W  0x00003fff  DMAC2 control register  

GRF_DMAC2_CON2  0x0174  W  0x0000000f  DMAC2 control register  

GRF_DMAC2_CON3  0x0178  W  0x00003fff  DMAC2 control register  

GRF_UOC0_CON0  0x017c  W  0x0000c963  otg0 control register  

GRF_UOC0_CON1  0x0180  W  0x000016fb  otg0 control register  

GRF_UOC0_CON2  0x0184  W  0x00000408  otg0 control register  

GRF_UOC1_CON0  0x0188  W  0x0000c963  otg1 control register  

GRF_UOC1_CON1  0x018c  W  0x000016fb  otg1 control register  

GRF_UOC1_CON2  0x0190  W  0x00000408  otg1 control register  

GRF_UOC1_CON3  0x0194  W  0x0000001c  otg1 control register  

GRF_DDRC_CON0  0x0198  W  0x00000000  DDRC control register  

GRF_DDRC_STAT  0x019c  W  0x00000000  DDRC  status   

GRF_OS_REG0  0x01c8  W  0x00000000  OS register  

GRF_OS_REG1  0x01cc  W  0x00000000  OS register  

GRF_OS_REG2  0x01d0  W  0x00000000  OS register  

GRF_OS_REG3  0x01d4  W  0x00000000  OS register  

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

7.3.2   Detail Register Description   

GRF_GPIO0L_DIR  

Address: Operational Base + offset (0x0000)  
GPIO0A / GPIO0B output enable 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   

gpio0b_dir  

GPIO0B output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio0a_dir  

GPIO0A output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 

 
GRF_GPIO0H_DIR  
Address: Operational Base + offset (0x0004)  

GPIO0C / GPIO0D output enable 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   

gpio0d_dir  

GPIO0D output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio0c_dir  

GPIO0C output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 

 
GRF_GPIO1L_DIR  
Address: Operational Base + offset (0x0008)  

GPIO1A / GPIO0B output enable 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 w ritten by 

software;  

15:8   RW   0x00   

gpio1b_dir  

GPIO1B output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio1a_dir  

GPIO1A output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Inpu t (default)  

1:Output  

 

 
GRF_GPIO1H_DIR  
Address: Operational Base + offset (0x000c)  

GPIO1C / GPIO1D output enable 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio1d_dir  

GPIO1D output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio1c_dir  

GPIO1C output enable control  

When sy stem is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 

 
GRF_GPIO2L_DIR  
Address: Operational Base + offset (0x0010)  

GPIO2A / GPIO2B output enable 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   

gpio2b_dir  

GPIO2B output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio2a_dir  

GPIO2A output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 

 
GRF_GPIO2H_DIR  
Address: Operational Base + offset (0x0014)  

GPIO2C / GPIO2D output enable control  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~15 write enable  
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Bit  Attr  Reset Value  Description  

15:8   RW   0x00   

gpio2d_dir  

GPIO2D output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio2c_dir  

GPIO2C output enable control  

When sy stem is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 
 

GRF_GPIO3L_DIR  
Address: Operational Base + offset (0x0018)  
GPIO3A / GPIO3B output enable 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  

15:8   RW   0x00   

gpio3b_dir  

GPIO3B output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio3a_dir  

GPIO3A output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 
 

GRF_GPIO3H_DIR  
Address: Operational Base + offset (0x001c)  
GPIO3C / GPIO3D output enable 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 w ritten by 

software;  
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Bit  Attr  Reset Value  Description  

15:8   RW   0x00   

gpio3d_dir  

GPIO3D output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio3c_dir  

GPIO3C output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Inpu t (default)  

1:Output  

 
 

GRF_GPIO4L_DIR  
Address: Operational Base + offset (0x0020)  
GPIO0A / GPIO0B output enable 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 writt en 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   0x00   

gpio4b_dir  

GPIO4B output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio4a_dir  

GPIO4A output enable control  

When sy stem is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 
 

GRF_GPIO4H_DIR  
Address: Operational Base + offset (0x0024)  
GPIO4C / GPIO4D output enable 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;  



RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               158   

Bit  Attr  Reset Value  Description  

15:8   RW   0x00   

gpio0d_dir  

GPIO0D output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio0c_dir  

GPIO0C output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

 
 

GRF_GPIO6L_DIR  
Address: Operational Base + offset (0x0030)  
GPIO6A / GPIO6B output enable 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 w ritten by 

software;  
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Bit  Attr  Reset Value  Description  

15:8   RW   0x00   

gpio6b_dir  

GPIO6B output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Input (default)  

1:Output  

7:0   RW   0x00   

gpio6a_dir  

GPIO6A output enable control  

When system is forced into power down mode, 

Values written to this register independently 

control the direction of the corresponding data 

bit in GPIO bits .  

0: Inpu t (default)  

1:Output  

 
 

GRF_GPIO0L_DO  
Address: Operational Base + offset (0x0038)  
GPIO0A / GPIO0B output 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio0b_do  

GPIO0B output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  
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Bit  Attr  Reset Value  Description  

7:0   RW   0x00   

gpio0a_do  

GPIO0A output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 
 
GRF_GPIO0H_DO  

Address: Operational Base + offset (0x003c)  
GPIO0C / GPIO0D output  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   

gpio0d_do  

GPIO0D output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio0c_do  

GPIO0C output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  
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GRF_GPIO1L_DO  
Address: Operational Bas e + offset (0x0040)  

GPIO1A / GPIO1B output 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   

gpio1b_do  

GPIO1B output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio1a_do  

GPIO1A outpu t control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO1H_DO  
Address: Operational Base + offset (0x0044)  

GPIO1C / GPIO1D output  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 w ritten by 

software;  

15:8   RW   0x00   

gpio1d_do  

GPIO1D output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to outp ut 

mode.  

7:0   RW   0x00   

gpio1c_do  

GPIO1C output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO2L_DO  
Address: Operational Base + offset (0x0048)  

GPIO2A / GPIO2B output 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 w ritten by 

software;  

15:8   RW   0x00   

gpio2b_do  

GPIO2B output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio2a_do  

GPIO2A output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO2H_DO  
Address: Operational Base + offset (0x004c)  

GPIO2C / GPIO2D output  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   

gpio2d_do  

GPIO2D output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio2c_do  

GPIO2C output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO3L_DO  
Address: Operational Bas e + offset (0x0050)  

GPIO3A / GPIO3B output 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   

gpio3b_do  

GPIO3B output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio3a_do  

GPIO3A outpu t control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO3H_DO  
Address: Operational Base + offset (0x0054)  

GPIO3C / GPIO3D output  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 w ritten by 

software;  

15:8   RW   0x00   

gpio3d_do  

GPIO3D output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to outp ut 

mode.  

7:0   RW   0x00   

gpio3c_do  

GPIO3C output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO4L_DO  
Address: Operational Base + offset (0x0058)  

GPIO4A / GPIO4B output 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 w ritten by 

software;  

15:8   RW   0x00   

gpio4b_do  

GPIO4B output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio4a_do  

GPIO4A output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO4H_DO  
Address: Operational Base + offset (0x005c)  

GPIO4C / GPIO4D output  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_do  

GPIO4D output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio4c_do  

GPIO4C output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO6L_DO  
Address: Operational Bas e + offset (0x0068)  

GPIO6A / GPIO6B output 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   

gpio6b_do  

GPIO6B output control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

7:0   RW   0x00   

gpio6a_do  

GPIO6A outpu t control  

When system is forced into power down mode, 

Values written to this register are output on 

the I/O signals for GPIO if the corresponding 

data direction bits for GPIO  are set to output 

mode.  

 

 
GRF_GPIO0L_EN  
Address: Operational Base + offset (0x0070)  

GPIO0A / GPIO0B output enable  

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 w ritten by 

software;  

15:8   RW   0x00   

gpio0b_en  

GPIO0B output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio0a_en  

GPIO0A output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO0H_EN  
Address: Operational Base + offset (0x0074)  

GPIO0C / GPIO0D output  ena ble  

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   

gpio0d_en  

GPIO0D output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio0c_en  

GPIO0C output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO1L_EN  
Address: Operational Base + offset (0x0078)  

GPIO1A / GPIO1B output enable  

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   

gpio1b_en  

GPIO1B output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio1a_en  

GPIO1A output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO1H_EN  
Address: Operational Base + offset (0x007c)  

GPIO1C / GPIO1D output  enable  

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   

gpio1d_en  

GPIO1D output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio1c_en  

GPIO1C output enable  

When system is forced into power down 

mode, Values written t o this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO2L_EN  
Address: Operational Base + offset (0x0080)  

GPIO2A / GPIO2B output enable  

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   

gpio2b_en  

GPIO2B output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whethe r GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio2a_en  

GPIO2A output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO2H_EN  
Address: Operational Base + offset (0x0084)  

GPIO2C / GPIO2D output  enable  

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 w ritten by 

software;  

15:8   RW   0x00   

gpio2d_en  

GPIO2D output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio2c_en  

GPIO2C output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO3L_EN  
Address: Operational Base + offset (0x0088)  

GPIO3A / GPIO3B output enable  

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   

gpio3b_en  

GPIO3B output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio3a_en  

GPIO3A output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO3H_EN  
Address: Operational Base + offset (0x008c)  

GPIO3C / GPIO3D output  enable  

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   

gpio3d_en  

GPIO3D output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio3c_en  

GPIO3C output enable  

When system is forced into power down 

mode, Values written t o this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO4L_EN  
Address: Operational Base + offset (0x0090)  

GPIO4A / GPIO4B output enable  

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   

gpio4b_en  

GPIO4B output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whethe r GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio4a_en  

GPIO4A output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO4H_EN  
Address: Operational Base + offset (0x0094)  

GPIO4C / GPIO4D output  enable  

Bit  Attr  Reset Value  Description  



RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               179   

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 w ritten by 

software;  

15:8   RW   0x00   

gpio4d_en  

GPIO4D output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio4c_en  

GPIO4C output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO6L_EN  
Address: Operational Base + offset (0x00a0)  

GPIO6A / GPIO6B output enable  

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   

gpio6b_en  

GPIO6B output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

7:0   RW   0x00   

gpio6a_en  

GPIO6A output enable  

When system is forced into power down 

mode, Values written to this register will 

enable whether GPIO status will be controlled 

by GRF register  

 

 
GRF_GPIO0A_IOMUX  
Address: Operational Base + offset (0x00a8)  

GPIO0A 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio0a7_sel  

GPIO0A[7] iomux select  

1: i2s 8ch sdi  

0: gpio  

13   RO   0x0   reserved   

12   RW   0x0   

gpio0a6_sel  

GPIO0A[6] iomux select  

1: host_drv_vbus  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio0a5_sel  

GPIO0A[5] iomux select   

1: otg_drv_vbus  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio0a4_sel  

GPIO0A[4] iomux select  

1: pwm1  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio0a3_sel  

GPIO0A[3] iomux select  

1: pwm0  

0: gpio  

5   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

gpio0a2_sel  

GPIO0A[2] iomux select  

1: hdmi_i2c_sda  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio0a1_sel  

GPIO0A[1] iomux select   

1: hdmi_i2c_scl  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio0a0_sel  

GPIO0A[0] iomux select   

1: hdmi_hot_plug_in  

0: gpio  

 
 
GRF_GPIO0B_IOMUX  

Address: Operational Base + offset (0x00ac)  
GPIO0B 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 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15   RO   0x0   reserved   

14   RW   0x0   

gpio0b7_sel  

GPIO0B[7] iomux select  

1: i2s 8ch sdo3  

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio0b6_sel  

GPIO0B[6] iomux select  

1: i2s 8ch sdo2  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio0b5_sel  

GPIO0B[5] iomux select   

1: i2s 8ch sdo1  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio0b4_sel  

GPIO0B[4] iomux select  

1: i2s 8ch sdo0  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio0b3_sel  

GPIO0B[3] iomux select  

1: i2s 8ch lrck tx  

0: gpio  

5   RO   0x0   reserved   

4   RW   0x0   

gpio0b2_sel  

GPIO0B[2] iomux select  

1: i2s 8ch lrck_rx  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio0b1_sel  

GPIO0B[1] iomux select   

1: i2s 8ch sclk  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio0b0_sel  

GPIO0B[0] iomux select   

1: i2s_8ch_clk  

0: gpio  

 
 
GRF_GPIO0C_IOMUX  

Address: Operational Base + offset (0x00b0)  
GPIO0C 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio0c7_sel  

GPIO0C[7] iomux select  

01: trace ctl  

10: smc_addr3  

00: gpio  

13:12   RW   0x0   

gpio0c6_sel  

GPIO0C[6] iomux select  

01: trace clk  

10: smc_addr2  

00: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio0c5_sel  

GPIO0C[5] iomux select   

1: i2s1 2ch sdo  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio0c4_sel  

GPIO0C[4] iomux select  

1: i2s1 2ch sdi  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio0c3_sel  

GPIO0C[3] iomux select  

1: i2s1 2ch lrck tx  

0: gpio  

5   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

gpio0c2_sel  

GPIO0C[2] iomux select  

1: i2s 8ch lrck_rx  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio0c1_sel  

GPIO0C[1] iomux select   

1: i2s1 2ch sclk  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio0c0_sel  

GPIO0C[0] iomux select   

1: i2s1 2ch clk   

0: gpio  

 
 
GRF_GPIO0D_IOMUX  

Address: Operational Base + offset (0x00b4)  
GPIO0D 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio0d7_sel  

GPIO0D[7] iomux select  

1: pwm3  

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio0d6_sel  

GPIO0D[6] iomux select  

1: pwm2  

0: gpio  

11:10   RW   0x0   

gpio0d5_sel  

GPIO0D[5] iomux select   

01: i2s2 2ch sdo  

10: smc_addr1  

00: gpio  

9:8   RW   0x0   

gpio0d4_sel  

GPIO0D[4] iomux select  

01: i2s1 2ch sdi  

10: smc_addr0  

00: gpio  

7:6   RW   0x0   

gpio0d3_sel  

GPIO0D[3] iomux select  

01: i2s1 2ch lrck tx  

10: smc_adv_n  

00: gpio  

5:4   RW   0x0   

gpio0d2_sel  

GPIO0D[2] iomux select  

01: i2s1 2ch lrck_rx  

10: smc_oe_n  

0: gpio  

3:2   RW   0x0   

gpio0d1_sel  

GPIO0D[1] iomux select   

01: i2s2 2ch sclk  

10: smc_we_n  

00: gpio  

1:0   RW   0x0   

gpio0d0_sel  

GPIO0D[0] iomux select   

01: i2s2 2ch clk   

10: smc_csn0  

00: gpio  

 

 
GRF_GPIO1A_IOMUX  
Address: Operational Base + offset (0x00b8)  

GPIO1A 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 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   

gpio1a7_sel  

GPIO1A[7] iomux select  

01: uart1_rts_n  

10: spi0_txd  

00: gpio  

13:12   RW   0x0   

gpio1a6_sel  

GPIO1A[6] iomux select  

01: uart1_cts_n  

10: spi0_rxd  

00: gpio  

11:10   RW   0x0   

gpio1a5_sel  

GPIO1A[5] iomux select   

01: uart1_sout  

10: spi0_clk  

00: gpio  

9:8   RW   0x0   

gpio1a4_sel  

GPIO1A[4] iomux select  

01: uart1_sin  

10: spi0_csn0  

00: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio1a3_sel  

GPIO1A[3] iomux select  

1: uart0_rts_n  

0: gpio  

5   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

gpio1a2_sel  

GPIO1A[2] iomux select  

1: uart0_cts_n  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio1a1_sel  

GPIO1A[1] iomux select   

1: uart0 sout  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio1a0_sel  

GPIO1A[0] iomux select   

1: uart0_sin  

0: gpio  

 
 
GRF_GPIO1B_IOMUX  

Address: Operational Base + offset (0x00bc)  
GPIO1B 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 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 w ritten by 

software;  

15   RO   0x0   reserved   

14   RW   0x0   

gpio1b7_sel  

GPIO1B[7] iomux select  

1: cif_data11  

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio1b6_sel  

GPIO1B[6] iomux select  

1: cif_data10  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio1b5_sel  

GPIO1B[5] iomux select   

1: cif0_data1  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio1b4_sel  

GPIO1B[4] iomux select  

1: cif0_data0  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio1b3_sel  

GPIO1B[3] iomux select  

1: cif0_clkout  

0: gpio  

5   RO   0x0   reserved   

4   RW   0x0   

gpio1b2_sel  

GPIO1B[2] iomux select  

1: spdif_tx  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio1b1_sel  

GPIO1B[1] iomux select   

1: uart2_sout  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio1b0_sel  

GPIO1B[0] iomux select   

1: uart2_sin  

0: gpio  

 
 
GRF_GPIO1C_IOMUX  

Address: Operational Base + offset (0x00c0)  
GPIO1C 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 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   

gpio1c7_sel  

GPIO1C[7] iomux select  

01: cif_data9  

10: rmii_rxd0  

00: gpio  

13:12   RW   0x0   

gpio1c6_sel  

GPIO1C[6] iomux select  

01: cif_data8  

10: rmii_rxd1  

00: gpio  

11:10   RW   0x0   

gpio1c5_sel  

GPIO1C[5] iomux select   

01:cif_data7  

10:rmii_crs_dvalid   

00: gpio  

9:8   RW   0x0   

gpio1c4_sel  

GPIO1C[4] iomux select  

01:cif_data6   

10:rmii_rx_err  

00: gpio  

7:6   RW   0x0   

gpio1c3_sel  

GPIO1C[3] iomux select  

01: cif_data5  

10: rmii_txd0  

00: gpio  
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Bit  Attr  Reset Value  Description  

5:4   RW   0x0   

gpio0c2_sel  

GPIO0C[2] iomux select  

01: cif1_data4  

10: rmii_txd1  

00:gpio   

3:2   RW   0x0   

gpio1c1_sel  

GPIO1C[1] iomux select   

01: cif_data3  

10: rmii_tx_en   

00: gpio  

1:0   RW   0x0   

gpio1c0_sel  

GPIO1C[0] iomux select   

01: cif1_data2   

10: rmii_clkout  

11: rmii_clkin  

00: gpio  

 

 
GRF_GPIO1D_IOMUX  
Address: Operational Base + offset (0x00c4)  

GPIO1D 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio1d7_sel  

GPIO1D[7] iomux select  

1: cif1_clkout  

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio1d6_sel  

GPIO1D[6] iomux select  

1: cif1_data11  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio1d5_sel  

GPIO1D[5] iomux select   

1: cif1_data10   

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio1d4_sel  

GPIO1D[4] iomux select  

1: cif1_data1   

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio1d3_sel  

GPIO1D[3] iomux select  

1:cif1_data0   

0: gpio  

5   RO   0x0   reserved   

4   RW   0x0   

gpio1d2_sel  

GPIO1D[2] iomux select  

1: cif1_clkin  

0: gpio  

3:2   RW   0x0   

gpio1d1_sel  

GPIO1D[1] iomux select   

01: cif1_href  

10: mii_mdclk  

00: gpio  

1:0   RW   0x0   

gpio1d0_sel  

GPIO1D[0] iomux select   

01: cif1_vsync   

10: mii_md  

00: gpio  

 

 
GRF_GPIO2A_IOMUX  
Address: Operational Base + offset (0x00c8)  

GPIO2A 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 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   

gpio2a7_sel  

GPIO2A[7] iomux select  

01: lcdc1_data7  

10: smc_addr11  

00: gpio  

13:12   RW   0x0   

gpio2a6_sel  

GPIO2A[6] iomux select  

01:lcdc1_data6  

10: smc_addr10  

00: gpio  

11:10   RW   0x0   

gpio2a5_sel  

GPIO2A[5] iomux select   

01: lcdc1_data5  

10: smc_addr9   

00: gpio  

9:8   RW   0x0   

gpio2a4_sel  

GPIO2A[4] iomux select  

01:lcdc1_data4  

10:smc_addr8  

00: gpio  

7:6   RW   0x0   

gpio2a3_sel  

GPIO2A[3] iomux select  

01: lcdc_data3  

10: smc_addr7   

00: gpio  
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Bit  Attr  Reset Value  Description  

5:4   RW   0x0   

gpio2a2_sel  

GPIO2A[2] iomux select  

01: lcdc_data2  

10: smc_addr6   

00: gpio  

3:2   RW   0x0   

gpio2a1_sel  

GPIO2A[1] iomux select   

01: lcdc1_data1  

10:smc_addr5  

00: gpio  

1:0   RW   0x0   

gpio2a0_sel  

GPIO2A[0] iomux select   

01: lcdc1_data0  

10: smc_addr4   

00: gpio  

 

 
GRF_GPIO2B_IOMUX  
Address: Operational Base + offset (0x00cc)  

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 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   

gpio2b7_sel  

GPIO2B[7] iomux select  

01: lcdc1_data15  

10: smc_addr19   

11: hsadc_data7  

00: gpio  
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Bit  Attr  Reset Value  Description  

13:12   RW   0x0   

gpio2b6_sel  

GPIO2B[6] iomux select  

01: lcdc1_data14   

10:smc_addr18  

11:ts_sync  

00: gpio  

11:10   RW   0x0   

gpio2b5_sel  

GPIO2B[5] iomux select   

01:lcdc1_data13  

10: smc_addr17   

11:hsadc_data8  

00: gpio  

9:8   RW   0x0   

gpio2b4_sel  

GPIO2B[4] iomux select  

01: lcdc1_data12   

10: smc_addr16  

11: hsadc_data9  

00: gpio  

7:6   RW   0x0   

gpio2b3_sel  

GPIO2B[3] iomux select  

01: lcdc1_data11  

10: smc_addr15   

00: gpio  

5:4   RW   0x0   

gpio2b2_sel  

GPIO2B[2] iomux select  

01: lcdc1_data10  

10: smc_addr14  

0: gpio  

3:2   RW   0x0   

gpio2b1_sel  

GPIO2B[1] iomux select   

01: lcdc1_data9  

10: smc_addr13   

00: gpio  

1:0   RW   0x0   

gpio2b0_sel  

GPIO2B[0] iomux select   

01: lcdc1_data8  

10: smc_addr12   

00: gpio  

 

 
GRF_GPIO2C_IOMUX  
Address: Operational Base + offset (0x00d0)  

GPIO2C 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 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   

gpio2c7_sel  

GPIO2C[7] iomux select  

01: lcdc1_data23  

10: spi1_csn1  

11:hsadc_data4  

00: gpio  

13:12   RW   0x0   

gpio2c6_sel  

GPIO2C[6] iomux select  

01: lcdc1_data22  

10: spi1_rxd  

11:hsadc_data3  

00: gpio  

11:10   RW   0x0   

gpio2c5_sel  

GPIO2C[5] iomux select   

01: lcdc1_data21  

10: spi1_txd  

11:hsadc_data2  

00: gpio  

9:8   RW   0x0   

gpio2c4_sel  

GPIO2C[4] iomux select  

01: lcdc1_data20  

10:spi1_csn0  

11:hsadc_data1  

00: gpio  
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Bit  Attr  Reset Value  Description  

7:6   RW   0x0   

gpio2c3_sel  

GPIO2C[3] iomux select  

01: lcdc1_data19  

10:spi1_clk  

11:hsadc_data0  

00: gpio  

5:4   RW   0x0   

gpio2c2_sel  

GPIO2C[2] iomux select  

01: lcdc1_data18  

10: smc_bls_n1   

11:hsadc_data5  

00: gpio  

3:2   RW   0x0   

gpio2c1_sel  

GPIO2C[1] iomux select   

01: lcdc1_data17  

10: smc_bls_n0   

11:hsadc_data6  

00: gpio  

1:0   RW   0x0   

gpio2c0_sel  

GPIO2C[0] iomux select   

01:lcdc_data16  

10:gps_clk    

11:hsadc_clkout  

00: gpio  

 

 
GRF_GPIO2D_IOMUX  
Address: Operational Base + offset (0x00d4)  

GPIO2D 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 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 w ritten by 

software;  

15   RO   0x0   reserved   

14   RW   0x0   

gpio2d7_sel  

GPIO2D[7] iomux select  

1: i2c1_scl  

0: gpio  

13   RO   0x0   reserved   

12   RW   0x0   

gpio2d6_sel  

GPIO2D[6] iomux select  

1: i2c1_sda  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio2d5_sel  

GPIO2D[5] iomux select   

1: i2c0_scl  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio2d4_sel  

GPIO2D[4] iomux select  

1:i2c0_sda   

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio2d3_sel  

GPIO2D[3] iomux select  

1: lcdc1_vsync   

0: gpio  

5   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

gpio2d2_sel  

GPIO2D[2] iomux select  

1: lcdc1_hsync   

0: gpio  

3:2   RW   0x0   

gpio2d1_sel  

GPIO2D[1] iomux select   

01: lcdc1_den   

10: smc_csn1  

00: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio2d0_sel  

GPIO2D[0] iomux select   

1: lcdc1_dclk   

0: gpio  

 

 
GRF_GPIO3A_IOMUX  

Address: Operational Base + offset (0x00d8)  
GPIO3A 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio3a7_sel  

GPIO3A[7] iomux select  

1: sdmmc0_write_prt  

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio3a6_sel  

GPIO3A[6] iomux select  

1:sdmmc0_rstn_out  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio3a5_sel  

GPIO3A[5] iomux select   

1: i2c4_scl  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio3a4_sel  

GPIO3A[4] iomux select  

1: i2c4_sda  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio3a3_sel  

GPIO3A[3] iomux select  

1: i2c3_scl  

0: gpio  

5   RO   0x0   reserved   

4   RW   0x0   

gpio3a2_sel  

GPIO3A[2] iomux select  

1: i2c3_sda  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio3a1_sel  

GPIO3A[1] iomux select   

1: i2c2_scl  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio3a0_sel  

GPIO3A[0] iomux select   

1: i2c2_sda  

0: gpio  

 
 
GRF_GPIO3B_IOMUX  

Address: Operational Base + offset (0x00dc)  
GPIO3B 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 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 w ritten by 

software;  

15   RO   0x0   reserved   

14   RW   0x0   

gpio3b7_sel  

GPIO3B[7] iomux select  

1: sdmmc0_write_prt  

0: gpio  

13   RO   0x0   reserved   

12   RW   0x0   

gpio3b6_sel  

GPIO3B[6] iomux select  

1: sdmmc0_detect_n  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio3b5_sel  

GPIO3B[5] iomux select   

1: sdmmc0_data3  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio3b4_sel  

GPIO3B[4] iomux select  

1: sdmmc0_data2  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio3b3_sel  

GPIO3B[3] iomux select  

1: sdmmc0_data1  

0: gpio  

5   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

gpio3b2_sel  

GPIO3B[2] iomux select  

1: sdmmc0_data0  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio3b1_sel  

GPIO3B[1] iomux select   

1: sdmmc0_cmd  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio3b0_sel  

GPIO3B[0] iomux select   

1: sdmmc0_clkout  

0: gpio  

 
 
GRF_GPIO3C_IOMUX  

Address: Operational Base + offset (0x00e0)  
GPIO3C 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio3c7_sel  

GPIO3C[7] iomux select  

1: sdmmc1_write_prt   

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio3c6_sel  

GPIO3C[6] iomux select  

1: sdmmc1_detect_n  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio3c5_sel  

GPIO3C[5] iomux select   

1: sdmmc1_clkout  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio3c4_sel  

GPIO3C[4] iomux select  

1: sdmmc1_data3  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio3c3_sel  

GPIO3C[3] iomux select  

1: sdmmc1_data2  

0: gpio  

5   RO   0x0   reserved   

4   RW   0x0   

gpio3c2_sel  

GPIO3C[2] iomux select  

1: sdmmc1_data1  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio3c1_sel  

GPIO3C[1] iomux select   

1: sdmmc1_data0  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio3c0_sel  

GPIO3C[0] iomux select   

1: smmc1_cmd   

0: gpio  

 
 
GRF_GPIO3D_IOMUX  

Address: Operational Base + offset (0x00e4)  
GPIO3D 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 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:14   RW   0x0   

gpio3d7_sel  

GPIO3D[7] iomux select  

01: flash_dqs  

10: emmc_clkout  

00: gpio  

13   RO   0x0   reserved   

12   RW   0x0   

gpio3d6_sel  

GPIO3D[6] iomux select  

1: uart3_rts_n  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio3d5_sel  

GPIO3D[5] iomux select   

1: uart3_cts_n   

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio3d4_sel  

GPIO3D[4] iomux select  

1: uart3_sout   

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio3d3_sel  

GPIO3D[3] iomux select  

1:uart3_sin   

0: gpio  

5   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

gpio3d2_sel  

GPIO3D[2] iomux select  

1: sdmmc1_int_n   

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio3d1_sel  

GPIO3D[1] iomux select   

1: sdmmc1_backend_pwr   

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio3d0_sel  

GPIO3D[0] iomux select   

1: sdmmc1_pwr_en   

0: gpio  

 
 
GRF_GPIO4A_IOMUX  

Address: Operational Base + offset (0x00e8)  
GPIO4A 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 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   RO   0x0   reserved   

14   RW   0x0   

gpio4a7_sel  

GPIO4A[7] iomux select  

1: flash_data15  

0: gpio  

13   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

12   RW   0x0   

gpio4a6_sel  

GPIO4A[6] iomux select  

1: flash_data14  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio4a5_sel  

GPIO4A[5] iomux select   

1: flash_data13  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio4a4_sel  

GPIO4A[4] iomux select  

1: flash_data12  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio4a3_sel  

GPIO4A[3] iomux select  

1: flash_data11  

0: gpio  

5   RO   0x0   reserved   

4   RW   0x0   

gpio4a2_sel  

GPIO4A[2] iomux select  

1: flash_data10  

0: gpio  

3   RO   0x0   reserved   

2   RW   0x0   

gpio4a1_sel  

GPIO4A[1] iomux select   

1: flash_data9  

0: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio4a0_sel  

GPIO4A[0] iomux select   

1: flash_data8  

0: gpio  

 
 
GRF_GPIO4B_IOMUX  

Address: Operational Base + offset (0x00ec)  
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 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   RO   0x0   reserved   

14   RW   0x0   

gpio4b7_sel  

GPIO4B[7] iomux select  

1: spi0_csn1  

0: gpio  

13   RO   0x0   reserved   

12   RW   0x0   

gpio4b6_sel  

GPIO4B[6] iomux select  

1: flash_csn7  

0: gpio  

11   RO   0x0   reserved   

10   RW   0x0   

gpio4b5_sel  

GPIO4B[5] iomux select   

1: flash_csn6  

0: gpio  

9   RO   0x0   reserved   

8   RW   0x0   

gpio4b4_sel  

GPIO4B[4] iomux select  

1: flash_csn5  

0: gpio  

7   RO   0x0   reserved   

6   RW   0x0   

gpio4b3_sel  

GPIO4B[3] iomux select  

1: flash_csn4  

0: gpio  
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Bit  Attr  Reset Value  Description  

5:4   RW   0x0   

gpio4b2_sel  

GPIO4B[2] iomux select  

01: flash_csn3  

10:emmc_rstn_out  

00: gpio  

3:2   RW   0x0   

gpio4b1_sel  

GPIO4B[1] iomux select   

01: flash_csn2  

10: emmc_cmd  

00: gpio  

1   RO   0x0   reserved   

0   RW   0x0   

gpio4b0_sel  

GPIO4B[0] iomux select   

1: flash_csn1  

0: gpio  

 

 
GRF_GPIO4C_IOMUX  

Address: Operational Base + offset (0x00f0)  
GPIO4C 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 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   

gpio4c7_sel  

GPIO4[7] iomux select  

01: smc_data7  

10: trace_data7  

00: gpio  
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Bit  Attr  Reset Value  Description  

13:12   RW   0x0   

gpio4c6_sel  

GPIO4C[6] iomux select  

01: smc_data6  

10: trace_data6  

00: gpio  

11:10   RW   0x0   

gpio4c5_sel  

GPIO4C[5] iomux select   

01:smc_data5   

10:trace_data5  

00:gpio  

9:8   RW   0x0   

gpio4c4_sel  

GPIO4C[4] iomux select  

01: smc_data4  

10: trace_data4  

00: gpio  

7:6   RW   0x0   

gpio4c3_sel  

GPIO4C[3] iomux select  

01: smc_data3  

10: trace_data3   

00: gpio  

5:4   RW   0x0   

gpio4c2_sel  

GPIO4C[2] iomux select  

01: smc_data2  

10: trace_data2  

00: gpio  

3:2   RW   0x0   

gpio4c1_sel  

GPIO4C[1] iomux select   

01:smc_data1  

10:trace_data1   

00: gpio  

1:0   RW   0x0   

gpio4c0_sel  

GPIO4C[0] iomux select   

01: smc_data0  

10:trace_data0   

00: gpio  

 

 
GRF_GPIO4D_IOMUX  
Address: Operational Base + offset (0x00f4)  

GPIO4D 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 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   

gpio4d7_sel  

GPIO4D[7] iomux select  

10: smc_data15  

01: trace_data15  

00: gpio  

13:12   RW   0x0   

gpio4d6_sel  

GPIO4D[6] iomux select  

01: smc_data14  

10: trace_data14  

00: gpio  

11:10   RW   0x0   

gpio4d5_sel  

GPIO4D[5] iomux select   

01: smc_data13  

10: trace_data13   

00: gpio  

9:8   RW   0x0   

gpio4d4_sel  

GPIO4D[4] iomux select  

01: smc_data12  

10: trace_data12   

00: gpio  

7:6   RW   0x0   

gpio4d3_sel  

GPIO4D[3] iomux select  

01: smc_data11  

10: trace_data11   

00: gpio  



RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               211   

Bit  Attr  Reset Value  Description  

5:4   RW   0x0   

gpio4d2_sel  

GPIO4D[2] iomux select  

01: smc_data10  

10: trace_data10   

00: gpio  

3:2   RW   0x0   

gpio4d1_sel  

GPIO4D[1] iomux select   

01: smc_data9   

10:trace_data9  

00: gpio  

1:0   RW   0x0   

gpio4d0_sel  

GPIO4D[0] iomux select   

01: smc_data8  

10: trace_data8  

00: gpio  

 

 
GRF_GPIO6B_IOMUX  
Address: Operational Base + offset (0x010c)  

GPIO6B iomux 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   RO   0x0   reserved   

14   RW   0x0   

gpio6b7_sel  

GPIO6B[7] iomux select  

1: test_clock_out  

0: gpio  

13:0   RO   0x0   reserved   
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GRF_GPIO0L_PULL  
Address: Operational Base + offset (0x0118)  

GPIO0A / GPIO0B pull up/down control  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 w ritten by 

software;  

15:8   RW   0x00   

gpio0b_pull  

GPIO0B pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

7:0   RW   0x00   

gpio0a_pull  

GPIO0A pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not fo r the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

 

 
GRF_GPIO0H_PULL  
Address: Operational Base + offset (0x011c)  

GPIO0C / GPIO0D pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   

gpio0d_pull  

GPIO0D pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down di sable  

7:0   RW   0x00   

gpio0c_pull  

GPIO0C pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not rela ted with this value  

1: pull up/down disable  

 

 
GRF_GPIO1L_PULL  
Address: Operational Base + offset (0x0120)  

GPIO0A / GPIO0B pull up/down control  

Bit  Attr  Reset Value  Description  



RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               214   

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio0b_pull  

GPIO0B pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

7:0   RW   0x00   

gpio0a_pull  

GPIO0A pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not fo r the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

 

 
GRF_GPIO1H_PULL  
Address: Operational Base + offset (0x0124)  

GPIO1C / GPIO1D pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   

gpio1d_pull  

GPIO1d pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down di sable  

7:0   RW   0x00   

gpio1c_pull  

GPIO1C pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not rela ted with this value  

1: pull up/down disable  

 

 
GRF_GPIO2L_PULL  
Address: Operational Base + offset (0x0128)  

GPIO2A / GPIO2B pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio2b_pull  

GPIO2B pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

7:0   RW   0x00   

gpio2a_pull  

GPIO2A pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not fo r the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

 

 
GRF_GPIO2H_PULL  
Address: Operational Base + offset (0x012c)  

GPIO2C / GPIO2D pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   

gpio2d_pull  

GPIO2d pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down di sable  

7:0   RW   0x00   

gpio2c_pull  

GPIO2C pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not rela ted with this value  

1: pull up/down disable  

 

 
GRF_GPIO3L_PULL  
Address: Operational Base + offset (0x0130)  

GPIO3A / GPIO3B pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio3b_pull  

GPIO3B pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

7:0   RW   0x00   

gpio3a_pull  

GPIO3A pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not fo r the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

 

 
GRF_GPIO3H_PULL  
Address: Operational Base + offset (0x0134)  

GPIO3C / GPIO3D pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000   

write_enable  

bit0~bit15 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   

gpio3d_pull  

GPIO3d pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down di sable  

7:0   RW   0x00   

gpio3c_pull  

GPIO3C pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not rela ted with this value  

1: pull up/down disable  

 

 
GRF_GPIO4L_PULL  
Address: Operational Base + offset (0x0138)  

GPIO4A / GPIO4B pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio4b_pull  

GPIO4B pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

7:0   RW   0x00   

gpio4a_pull  

GPIO4A pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not fo r the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

 

 
GRF_GPIO4H_PULL  
Address: Operational Base + offset (0x013c)  

GPIO4C / GPIO4D pull up/down control  

Bit  Attr  Reset Value  Description  



RK30 xx  Technical Reference Manual  Rev 1. 0  

 High Performance and Low -power Processor for Digital Media Application               221   

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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_pull  

GPIO4d pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down di sable  

7:0   RW   0x00   

gpio4c_pull  

GPIO4C pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not rela ted with this value  

1: pull up/down disable  

 

 
GRF_GPIO6L_PULL  
Address: Operational Base + offset (0x0148)  

GPIO6A / GPIO6B pull up/down control  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:8   RW   0x00   

gpio6b_pull  

GPIO6B pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not for the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

7:0   RW   0x00   

gpio6a_pull  

GPIO6A pull up/down enable  

Values written to this register independently 

control Pullup/Pulldown or not fo r the 

corresponding data bit in GPIO.  

0: pull up/down enable, PAD type will decide 

to be up or down ,not related with this value  

1: pull up/down disable  

 

 
GRF_SOC_CON0  
Address: Operational Base + offset (0x0150)  

soc control register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000   

write_enable  

bit 0~bit 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   

hdmi_ext_sel  

external hdmi select  

0: hdmi in SoC is used  

1: hdmi in SoC is not used  

14   RW   0x0   

hdmi_video_sel  

hdmi video source select  

0: hdmi get rgb datas from LCDC0  

1: hdmi get rga datas from LCDC1  

13   RW   0x0   

smc_mux_con  

When high, the smc memory interface 

operates in multiplexed address/data mode.  

12   RW   0x0   

soc_remap  

remap bit control  

When soc_remap = 1, the bootrom is mapped 

to address 0x10100000 and internal memory 

is mapped to address 0x0.  

11   RW   0x0   

emmc_flash_sel  

emmc flash select used for iomux  

IO_FLASH_DATA[7:0] , IO_FLASH_WP  are 

selected  for emmc  instead of flash  

10:7   RW   0x0   
tzpc_revision  
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Bit  Attr  Reset Value  Description  

6:5   RW   0x0   

l2cache_acc  

L2 Cache access control  

00:  used as L2 cache accessed by CPU.  

10: 256KB is for L2 cahce accessed by CPU , 

another 256KB is for internal memory 

accessed by AXI  

11/01: used as internal mmeory accessed by 

AXI   

4:3   RW   0x1   

l2rd_wait  

L2 Cache read wait cycle  

00: the rdata of L2 cache will be captured at 

the next cycle after read command valid  

when used as internal memory.  

01: the rdata of L2 cache will be captured one 

cycle later after read command valid when 

used as internal memory.  

10: the rdata of L2 cac he will be captured two 

cycle later after read command valid when 

used as internal memory.  

11: the rdata of L2 cache will be captured three 

cycle later after read command valid when 

used as internal memory.  

2:1   RW   0x0   

imemrd_wait  

IMEM read wait c ycle  

00: the rdata of internal memory will be 

captured at the next cycle after read command 

valid  

01: the rdata of internal memory will be 

captured one cycle later after read command 

valid  

10: the rdata of internal memory will be 

captured two cycle later after read command 

valid  

11: the rdata of internal memory will be 

captured three cycle later after read command 

valid  

0   RO   0x0   reserved   

 

 
GRF_SOC_CON1  
Address: Operational Base + offset (0x0154)  

soc control register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000   

write_enable  

bit 0~bit 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;  

15:11   RW   0x00   

rki2c_sel  

0: use old i2c  

1: rki2c is used instead of old i2c  

 

10   RW   0x0   

vpu_sel  

vdpu vepu clock select  

0: select vepu aclk as vpu main clock   

1: select vdpu aclk as vpu main clock  

9   RW   0x0   

peri_emem_pause  

peri emem ahb bus arbiter pause control  

PERI AHB bus arbiter pause control  

8   RW   0x0   

peri_usb_pause  

peri usb ahb bus arbiter pause control  

USB AHB bus arbiter pause control  

7   RO   0x0   reserved   

6   RW   0x0   

smc_mux_mode_0  

When high, the smc memory interface 

operates in multiplexed address/data mode.  

5:4   RW   0x0   

smc_sram_mw_0  

Sets the memory width for smc chip select0, on 

memory interface 0, when 

remap_0(grf_soc_con[14]) is high, the 

encoding is :   

00: 8 bit  

01: 16  bit  

10: 32bit  

11: reserved  
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Bit  Attr  Reset Value  Description  

3   RW   0x0   

smc_remap_0  

If high, remap smc controller chip select 0 , on 

memory interface 0 , to address 0x0  

2   RW   0x1   

smc_a_gt_m0_sync  

 Indicate that if aclk is faster than and 

synchronous to mclk0 in smc controller  

1:  aclk is faster than and synochrounous to 

mclk0  

1   RW   0x0   

emac_speed  

0:10MHz speed mode  

1:100MHz speed mode  

0   RW   0x0   

emac_mode  

0: rmii  

1: mii  

 

 
GRF_SOC_CON2  

Address: Operational Base + offset (0x0158)  
soc control register  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000   

write_enable  

bit0~bit15 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   RO   0x0   reserved   

7   RW   0x0   

msch4_mainddr3  

When DDR3 is used , software should 

configure this bit to 1.  

6   RO   0x0   reserved   

5   RW   0x0   

sw_addr15_en  

1 : The axiaddr[15] of  L2C axi bus 1  is 

switched with axiaddr[12] of  L2C axi bus 1  
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

sw_addr16_en  

1 : The axiaddr[16] of  L2C axi bus 1  is 

switched with axiaddr[13] of  L2C axi bus 1  

3   RW   0x0   

sw_addr17_en  

1 : The axiaddr[17] of  L2C axi bus 1  is 

switched with axiaddr[14] of  L2C axi bus 1  

2   RW   0x0   
bank2_to_rank_en  

1: bank[2] connect to rank  

1   RW   0x0   
rank_to_row15_en  

1: ddr rank bit connect to row[15]  

0   RW   0x0   

upctl_c_active_in  

ddr clock active in. External signal from 

system that flags if a hardware low power 

request can be accepted or should always be 

denied.  

0: may be accepted  

1: will be denied  

 
 
GRF_SOC_STATUS0  

Address: Operational Base + offset (0x015c)  
soc status regi ster  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0   reserved   

24:23   RW   0x0   

host20_linestate  

host 2.0 linestate status  

 

22   RW   0x0   

host20_bvalid  

host 2.0 bvalid status  

 

21   RW   0x0   

host20_vbusvalid  

host 2.0 vbus valid status  

 

20   RW   0x0   

otg0_iddig  

otg iddig status  

0: indicate otg work as host  

1: indicate otg work as device  

19:18   RW   0x0   

otg_linestate  

otg linestate status  

 

17   RW   0x0   

otg_bvalid  

otg bvalid status  
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Bit  Attr  Reset Value  Description  

16   RW   0x0   

otg_vbusvalid  

otg vbus valid status  

 

15:8   RO   0x00   

cru_rfslip_status  

RFSLIP and FBSLIP status : generalpll_fbslip,  

codecpll_fbslip, ddrpll_fbslip, armpll_fbslip, 

generalpll_rfslip, codecpll_rfslip, ddrpll_rfslip, 

armpll_rfslip.  

 

RFSLIP       -  Reference cycle slip output ̆

indicating out of lock for PLL  

FBSLIP       -  Feedback cycle slip output ̆

indicating out of lock for PLL  

7:4   RO   0x0   

pll_lock  

Pll lock status :generalpll_lock, 

codecpll_lock,armpll_lock,ddrpll_lock  

 

 

3   RO   0x0   reserved   

2:0   RO   0x0   
timer_en_status  

 

 
 
GRF_DMAC0_CON0  

Address: Operational Base + offset (0x0160)  
DMAC0 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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;  

15:7   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

6:4   RW   0x0   

dmac0_boot_addr  

dmac0_boot_addr[18:16]  

DMAC0 boot_addr[18:16] input control  

Configures the addre ss location that contains 

the first instruction the DMAC executes, when 

it exits from reset.  

3   RO   0x0   reserved   

2:1   RW   0x1   

dmac0_drtype  

DMAC0 type of acknowledgement or request 

for peripheral signals:  

00 : single level request  

01 ̔burst level request  

10 ̔acknowledging a flush request  

11 ̔reserved  

0   RW   0x0   

dmac0_boot_from_pc  

DMAC0 boot_from_pc input control  

Controls the location in which the DMAC0 

executes its initial instruction, after it exits 

from reset :  

0= DMAC0 waits for an instruction from APB 

interface  

1= DMAC manager thread executes the 

instruction that is located at the address that 

boot_addr[31:0] provided.   

 

 
GRF_DMAC0_CON1  
Address: Operational Base + offset (0x0164)  

DMAC0 control register  

Bi t  Attr  Reset Value  Description  
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Bi t  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   0x0000   

dmac0_boot_addr  

dmac0_boot_addr[15:0]  

DMAC0 boot_addr[15:0] input control  

Configures the address location that contains 

the first instruction the DMAC executes, when 

it exits from reset.  

 
 

GRF_DMAC0_CON2  
Address: Operational Base + offset (0x0168)  
DMAC0 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   0x00   

dmac0_boot_irq_ns  

dmac0_boot_irq_ns[11:4]  

DMAC1 boot_irq_ns[11:4] input control  

Controls the security state of an 

event - interrupt resource , when the DMAC1 

exits from reset.   

Note : DMAC1 don't support secure feature, 

these bits don't need to be configured.  

7:0   RW   0x00   

dmac0_boot_periph_ ns  

dmac0_boot_periph_ns[11:4]  

DMAC1 boot_peri_ns[11:4]  input control  

Controls the security state of  a peripheral 

request interface, when the DMAC1 exits from 

reset.  

Note: DMAC1 don't support secure feature, 

these bits don't need to be configured.  

 
 

GRF_DMAC1_CON0  
Address: Operational Base + offset (0x016c)  
DMAC1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 w ritten by 

software;  

15:2   RW   0x3fff   

dmac1_boot_irq_ns  

DMAC1 boot_irq_ns input control  

Controls the security state of an 

event - interrupt resource , when the DMAC1 

exits from reset.  

Note: DMAC1 don't support secure feature , 

these bits don't need to be configured.  
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Bit  Attr  Reset Value  Description  

1   RW   0x1   

dmac1_boot_manager_ns  

DMAC1 boot_manager_ns input control  

When the DMAC1 exits from reset , this signal 

controls the security state of the DMA manager 

thr ead:  

0 = assigns DMA manager to the secure state  

1 = assigns DMA manager to the Non -secure 

state  

0   RW   0x0   

dmac1_boot_from_pc  

DMAC1 boot_from_pc input control  

Controls the location in which the DMAC1 

executes its initial instruction, after it exits 

from reset :  

0= DMAC1 waits for an instruction from APB 

interface  

1= DMAC manager thread executes the 

instruction that is located at the address that 

boot_addr[31:0 ] provided.   

 
 

GRF_DMAC1_CON1  
Address: Operational Base + offset (0x0170)  
DMAC1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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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15:0   RW   0x3fff   

dmac1_boot_addr  

dmac1_boot_addr[27:12]  

DMAC1 boot_addr[27:12] input control  

Configures the address location that contains 

the first instruction the DMAC executes, when 

it exits  from reset.  

 
 
GRF_DMAC1_CON2  

Address: Operational Base + offset (0x0174)  
DMAC1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   

9:6   RW   0x0   

dmac1_boot_periph_ns  

dmac1_boot_periph_ns[19:16]  

DMAC1 boot_peri_ns[19:16] input control  

Controls the security state of a peripheral 

request interfac e , when the DMAC1 exits from 

reset.  

Note: DMAC1 don't support secure feature, 

these bits don't need to be configured.  

5:4   RW   0x0   

dmac1_drtype  

DMAC1 type of acknowledgement or request for 

peripheral signals:  

00 : single level request  

01 ̔burst level request  

10 ̔acknowledging a flush request  

11 ̔reserved  
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3:0   RW   0xf   

dmac1_boot_addr  

dmac1_boot_addr[31:28]  

DMAC1 boot_addr[31:28] input control  

Configures the address location that contains 

the first instruction the DMAC executes, wh en it 

exits from reset.  

 
 
GRF_DMAC1_CON3  

Address: Operational Base + offset (0x0178)  
DMAC1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 writt en by 

software .   

When bit 31=0, bit 15  cannot be written by 

software;  

15:0   RW   0x3fff   

dmac1_boot_perph_ns  

DMAC1 boot_peri_ns[19:16] input control  

Controls the security state of a peripheral 

request interface , when the DMAC1 exits from 

reset.  

Note: DMAC1 don't support secure feature, 

these bits don't need to be configured.  

 

 
GRF_UOC0_CON0  
Address: Operational Base + offset (0x017c)  

otg0 control register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   

usbphy_txbitstuff_enh  

High -Byte Transmit Bit -Stuffing Enable  

Function: This controller signal controls bit 

stuffing on DATAINH[7 :0] when  

OPMODE[1:0] = 2'b11.  

1: Bit stuffing is enabled.  

0: Bit stuffing is disabled.  

14   RW   0x1   

usbphy_txbitstuff_en  

Low -Byte Transmit Bit -Stuffing Enable  

Function: This controller signal controls bit 

stuffing on DATAINH[7:0] when  

OPMODE[1:0] = 2'b11.  

1: Bit stuffing is enabled.  

0: Bit stuffing is disabled.  

13   RW   0x0   

usbphy_siddq  

IDDQ Test Enable  

Function: This test signal enables you to 

perform IDDQ testing by powering down  

all analog blocks.  

1: The analog blocks are powered down.  

0: The analog blocks are powered up.  
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12   RW   0x0   

usbphy_port_reset  

Per-Port Reset  

Function: When asserted, this 

customer -specific signal resets the 

corresponding  

port transmit and receive logic without 

disabling the clocks within the USB 2.0  

nanoPHY.  

1: The transmit and receive finite state 

machines (FSMs) are reset, and the  

line_state logic combinatorially reflects the 

state of the single -ended receivers.  

 0: The transmit and receive FSMs are 

operational, and the line_state logic  

becomes sequential after 11 PHYCLOCK cycles.  

11:10   RW   0x2   

usbphy_refclk_sel  

Reference Clock Select for PLL Block  

Function: This signal selects the reference 

clock source for the PLL block.  

11: The PLL uses CLKCORE as reference.  

10: The PLL uses CLKCORE as reference.  

01: The XO block uses an external, 2.5 -V clock 

supplied on the XO pin.  

00: The XO block uses the c lock from a crystal.  

9:8   RW   0x1   

usbphy_refclk_div  

Reference Clock Frequency Select  

Function: This bus selects the USB 2.0 

nanoPHY reference clock frequency.  

11: 19.2 MHz  

10: 48 MHz  

01: 24 MHz  

00: 12 MHz  
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Bit  Attr  Reset Value  Description  

7:5   RW   0x3   

usbphy_otg_tune  

VBUS Valid Threshold Adjustment  

Function: This bus adjusts the voltage level for 

the VBUS Valid threshold.  

111: + 9%  

110: + 6%  

101: + 3%  

100: Design default  

011: -   3%  

010: -   6%  

001: -  9%  

000: -  12%  

4   RW   0x0   
usbphy_otg_disable  

OTG Block Disable  

3:1   RW   0x1   

usbphy_compdistune  

Disconnect Threshold Adjustment  

Function: This bus adjusts the voltage level for 

the threshold used to detect  

a disconnect event at the host.  

111: + 4.5%  

110: + 3%  

101: + 1.5%  

100: Design defau lt  

011: -  1.5%  

010: -  3%  

001: -  4.5%  

000: -  6%  

0   RW   0x1   

usb_phy_common_on_n  

Common Block Power -Down Control  

Function: 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: In Suspend mode, the XO, Bias, and PLL 

blocks are powered down. In Sleep  

mode, the Bias and PLL blocks are powered 

down.  

 0: In Suspend mode, the XO, Bias, and PLL 

blocks remain powered in Susp end  

mode. In Sleep mode, if the reference clock is 

a crystal, the XO block remains  

powered.  
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GRF_UOC0_CON1  

Address: Operational Base + offset (0x0180)  
otg0 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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 3 1=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   

usbphy_txrise_tune  

HS Transmitter Rise/Fall Time Adjustment  

Function: This bus adjusts the rise/fall times of 

the high -speed waveform.  

1: -  8%  

0: Design default  

13:12   RW   0x1   

usbphy_txhsxv_tune  

Transmitter High -Speed Crossover Adjustment  

Function: This bus adjusts the voltage at which 

the DP and DM signa ls  

cross while transmitting in HS mode.  

11: Default setting  

10: + 15 mV  

01: -  15 mV  

00: Reserved  
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11:8   RW   0x6   

usbphy_txvref_tune  

HS DC Voltage Level Adjustment  

Function: This bus adjusts the high -speed DC 

level voltage.  

1111: + 8.75%  

1110: + 7.5%  

1101: + 6.25%  

1100: + 5%  

1011: + 3.75%  

1010: + 2.5%  

1001: + 1.25%  

1000: Design default  

0111: -1.25%  

0110: -2.5%  

0101: -  3.75%  

0100: -   5%  

0011: -   6.25%  

0010: -  7.5%  

0001: -  8.75%  

0000: -  10%  

7:4   RW   0xf   

usbphy_txfsls_tune  

FS/LS Source Impedance Adjustment  

Function: 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.  

1111: -  5%  

0111: -2.5%  

0011: Design default  

0001: + 2.5%  

0000: + 5%  

3   RW   0x1   

usbphy_txfreemphasis_tune  

HS Transmitter Pre -Emphasis Enable  

Function: This signal controls the pre -emphasis 

for a J -K or K -J state  

transition in HS mode.  

1: The HS Transmitter pre -emphasis is 

enabled.  

0 (design default): The HS Transmitter 

pre -emphasis is disabled  
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Bit  Attr  Reset Value  Description  

2:0   RW   0x3   

usbphy_sqrxtune  

Squelch Threshold Adjustment  

Function: This bus adjusts the voltage level for 

the threshold used to detect  

valid high -speed data.  

111: -  20%  

110: -15%  

101: -10%  

100: -5%  

011: Design default  

010: + 5%  

001: + 10%  

000: + 15%  

 
 
GRF_UOC0_CON2  

Address: Operational Base + offset (0x0184)  
otg0 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 write enable  

 

15:13   RO   0x0   reserved   

12:11   RW   0x0   

scaledown  

Scale -Down Mode  

00: Disables all scale -downs. Actual timing 

values are used. Required for  

synthesis.  

01: Enables scale -down of all timing values 

except Device mode suspend  

and resume. These include:  

-  Speed enumeration.  

-  HNP/SRP.  

-  Host mode suspend and resume.  

10: Enables scale -down of Device mode 

suspend and resume timing values  

only.  

11: Enables bit 0 and bit 1 scale -down timing 

values.  

10   RW   0x1   

sleepm  

Sleep Assertion  

1: Normal operating mode  

0: Sleep mode  
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Bit  Attr  Reset Value  Description  

9   RW   0x0   
vregtune  

2.5 -V Voltage Regulator HS Boost Adjustment  

8   RW   0x0   

utmi_termselect  

USB Termination Select  

 1: Full -speed terminations are enabled.  

 0: High -speed terminations are enabled.  

7:6   RW   0x0   

utmi_xcvrselect  

Transceiver Select  

11: Sends an LS packet on an FS bus or 

receives an LS packet.  

10: LS Transceiver  

01: FS Transceiver  

00: HS Transceiver  

5:4   RW   0x0   

utmi_opmode  

UTMI+ Operational Mode  

Function: This controller bus selects the UTMI+ 

operational mode.  

11: Normal operation without SYNC or EOP 

generation. If the XCVRSEL bus is  

not set to 00 whil e OPMODE[1:0] is set to 11, 

USB PHY  

behavior is undefined.  

10: Disable bit stuffing and NRZI encoding  

01: Non -Driving  

00: Normal  

3   RW   0x1   

utmi_suspend_n  

Suspend Assertion  

1: Normal operating mode  

0: Suspend mode  

2   RW   0x0   

usbphy_soft_con_sel  

0: software control usb phy disable  

1 : software control usb phy enable  

1   RW   0x0   

usbphy_vbus_vld_extsel  

External VBUS Valid Select  

Function: 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: The VBUSVLDEXT input is used.  

0: The internal Session Valid comparator is 

used.  
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0   RW   0x0   

usbphy_vbus_vld_ext  

External VBUS Valid Indicator  

Function: 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, VBUSVLDEXT enables the pullup  

resistor on the D+ line.  

1: The VBUS signal is valid, and the pu ll -up 

resistor on D+ is enabled.  

0: The VBUS signal is not valid, and the pull -up 

resistor on D+ is disabled.  

 
 
GRF_UOC1_CON0  

Address: Operational Base + offset (0x0188)  
otg1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   RW   0x1   

usbphy_txbitstuff_enh  

High -Byte Transmit Bit -Stuffing Enable  

Function: This controller signal controls bit 

stuffing on DATAINH[7:0] when  

OPMODE[1:0] = 2'b11.  

1: Bit stuffing is enabled.  

0: Bit stuffing is disabled.  
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Bit  Attr  Reset Value  Description  

14   RW   0x1   

usbphy_txbitstuff_en  

Low -Byte Transmit Bit -Stuffing Enable  

Function: This contr oller signal controls bit 

stuffing on DATAINH[7:0] when  

OPMODE[1:0] = 2'b11.  

1: Bit stuffing is enabled.  

0: Bit stuffing is disabled.  

13   RW   0x0   

usbphy_siddq  

IDDQ Test Enable  

Function: This test signal enables you to 

perform IDDQ testing by powering down  

all analog blocks.  

1: The analog blocks are powered down.  

0: The analog blocks are powered up.  

12   RW   0x0   

usbphy_port_reset  

Per-Port Reset  

Function: When asserted, this 

customer -specific signal resets the 

corresponding  

port transmit and receive logic without 

disabling the clocks within the USB 2.0  

nanoPHY.  

1: The transmit and receive finite state 

machines (FSMs) are reset, and the  

line_st ate logic combinatorially reflects the 

state of the single -ended receivers.  

 0: The transmit and receive FSMs are 

operational, and the line_state logic  

becomes sequential after 11 PHYCLOCK cycles.  

11:10   RW   0x2   

usbphy_refclk_sel  

Reference Clock S elect for PLL Block  

Function: This signal selects the reference 

clock source for the PLL block.  

11: The PLL uses CLKCORE as reference.  

10: The PLL uses CLKCORE as reference.  

01: The XO block uses an external, 2.5 -V clock 

supplied on the XO pin.  

00: The XO block uses the clock from a crystal.  
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Bit  Attr  Reset Value  Description  

9:8   RW   0x1   

usbphy_refclk_div  

Reference Clock Frequency Select  

Function: This bus selects the USB 2.0 

nanoPHY reference clock frequency.  

11: 19.2 MHz  

10: 48 MHz  

01: 24 MHz  

00: 12 MHz  

7:5   RW   0x3   

usbphy_otg_tune  

VBUS Valid Threshold Adjustment  

Function: This bus adjusts the voltage level for 

the VBUS Valid threshold.  

111: + 9%  

110: + 6%  

101: + 3%  

100: Design default  

011: -   3%  

010: -   6%  

001: -  9%  

000: -  12%  

4   RW   0x0   
usbphy_otg_disable  

OTG Block Disable  

3:1   RW   0x1   

usbphy_compdistune  

Disconnect Threshold Adjustment  

Function: This bus adjusts the voltage level for 

the threshold used to detect  

a disconnect event at the host.  

111: + 4.5%  

110: + 3%  

101: + 1.5%  

100: Design default  

011: -  1.5%  

010: -  3%  

001: -  4.5%  

000: -  6%  
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0   RW   0x1   

usb_phy_common_on_n  

Common Block Power -Down Control  

Function: 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: In Suspend mode, the XO, Bias, and PLL 

blocks are powered down. In Sleep  

mode, the Bias and PLL blocks are powered 

down.  

 0: In Suspend mode, the XO, Bias, and PLL 

blocks remain powered in Susp end  

mode. In Sleep mode, if the reference clock is 

a crystal, the XO block remains  

powered.  

 
 
GRF_UOC1_CON1  

Address: Operational Base + offset (0x018c)  
otg1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   RO   0x0   reserved   

14   RW   0x0   

usbphy_txrise_tune  

HS Transmitter Rise/Fall Time Adjustment  

Function: This bus adjusts the rise/fall times of 

the high -speed waveform.  

1: -  8%  

0: Design default  
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Bit  Attr  Reset Value  Description  

13:12   RW   0x1   

usbphy_txhsxv_tune  

Transmitter High -Speed Crossover Adjustment  

Function: This bus adjusts the voltage at which 

the DP and DM signa ls  

cross while transmitting in HS mode.  

11: Default setting  

10: + 15 mV  

01: -  15 mV  

00: Reserved  

11:8   RW   0x6   

usbphy_txvref_tune  

HS DC Voltage Level Adjustment  

Function: This bus adjusts the high -speed DC 

level voltage.  

1111: + 8.75%  

1110: + 7.5%  

1101: + 6.25%  

1100: + 5%  

1011: + 3.75%  

1010: + 2.5%  

1001: + 1.25%  

1000: Design default  

0111: -1.25%  

0110: -2.5%  

0101: -  3.75%  

0100: -   5%  

0011: -   6.25%  

0010: -  7.5%  

0001: -  8.75%  

0000: -  10%  

7:4   RW   0xf   

usbphy_txfsls_tune  

FS/LS Source Impedance Adjustment  

Function: 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.  

1111: -  5%  

0111: -2.5%  

0011: Design default  

0001: + 2.5%  

0000: + 5%  
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3   RW   0x1   

usbphy_txfreemphasis_tune  

HS Transmitter Pre -Emphasis Enable  

Function: This signal controls the pre -emphasis 

for a J -K or K -J state  

transition in HS mode.  

1: The HS Transmitter pre -emphasis is 

enabled.  

0 (design default): The HS Transmitter 

pre -emphasis is disabled  

2:0   RW   0x3   

usbphy_sqrxtune  

Squelch Threshold Adjustment  

Function: This bus adjusts the voltage level for 

the threshold used to detect  

valid high -speed data.  

111: -  20%  

110: -15%  

101: -10%  

100: -5%  

011: Design default  

010: + 5%  

001: + 10%  

000: + 15%  

 
 

GRF_UOC1_CON2  
Address: Operational Base + offset (0x0190)  
otg1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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;  

15:11   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

10   RW   0x1   

sleepm  

Sleep Assertion  

1: Normal operating mode  

0: Sleep mode  

9   RW   0x0   
vregtune  

2.5 -V Voltage Regulator HS Boost Adjustment  

8   RW   0x0   

utmi_termselect  

USB Termination Select  

 1: Full -speed terminations are enabled.  

 0: High -speed terminations are enabled.  

7:6   RW   0x0   

utmi_xcvrselect  

Transceiver Select  

11: Sends an LS packet on an FS bus or 

receives an LS packet.  

10: LS Transceiver  

01: FS Transceiver  

00: HS Transceiver  

5:4   RW   0x0   

utmi_opmode  

UTMI+ Operational Mode  

Function: This controller bus selects the UTMI+ 

operational mode.  

11: Normal operation without SYNC or EOP 

generation. If the XCVRSEL bus is  

not set to 00 while OPMODE[1:0] is set to 11, 

USB PHY  

behavior is undefined.  

10: Disable bit stuffing and NRZI encoding  

01: Non -Driving  

00: Normal  

3   RW   0x1   

utmi_suspend_n  

Suspend Assertion  

1: Normal operating mode  

0: Suspend mode  

2   RW   0x0   

usbphy_soft_con_sel  

0: software control usb phy disable  

1 : software control usb phy enable  
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Bit  Attr  Reset Value  Description  

1   RW   0x0   

usbphy_vbus_vld_extsel  

External VBUS Valid Select  

Function: 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: The VBUSVLDEXT input is used.  

0: The internal Session Valid comparator is 

used.  

0   RW   0x0   

usbphy_vbus_vld_ext  

External VBUS Valid Indicator  

Function: 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, VBUSVLDEXT enables the pullup  

resistor on the D+ line.  

1: The VBUS signal is valid, and the pull -up 

resistor on D+ is enabled.  

0: The VBUS signal is not valid, and the pull -up 

resistor on D+ is disabled.  

 
 

GRF_UOC1_CON3  
Address: Operational Base + offset (0x0194)  
otg1 control register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

7:6   RW   0x0   

scaledown  

Scale -Down Mode  

00: Disables all scale -downs. Actual timing 

values are used. Required for  

synthesis.  

01: Enables scale -down of all timing values 

except Device mode suspend  

and resume. These include:  

-  Speed enumeration.  

-  HNP/SRP.  

-  Host mode suspend and resume.  

10: Enables scale -down of Device mode 

suspend and resume timing values  

only.  

11: Enables bit 0 and bit 1 scale -down timing 

values.  

5   RW   0x0   

utmiotg_idpullup  

Analog ID Input Sample Enable  

Function: This controller signal controls ID line 

sampling.  

1: ID pin sampling is enabled, and the IDDIG 

output is valid.  

0: ID pin sampling is disabled, and the IDDIG 

output is not valid.  

4   RW   0x1   
utmiotg_dppulldown  

D+ Pull -Down Resistor Enable  

3   RW   0x1   
utmiotg_dmpulldown  

D-  Pull -Down Resistor Enable  

2   RW   0x1   

utmiotg_drvvbus  

Drive VBUS  

1: The VBUS Valid comparator is enabled.  

0: The VBUS Valid comparator is disabled.  

1   RW   0x0   
utmisrp_chrgvbus  

VBUS Input Charge Enable  

0   RW   0x0   
utmisrp_dischrgvbus  

VBUS Input Discharge Enable  

 

 
GRF_DDRC_CON0  
Address: Operational Base + offset (0x0198)  

DDRC control register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~ bit15 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   

12:11   RW   0x0   

dto_lb  

DTO Loopback Enable  

DTO I/O internal loopback enable  

10:9   RW   0x0   

dto_te  

DTO On -Die Termination Enable  

DTO I/O on -die termination enable  

8:7   RW   0x0   

dto_pdr  

DTO Power Down Receiver  

DTO I/O receiver power down  

6:5   RW   0x0   

dto_pdd  

DTO Power Down Driver  

DTO I/O driver power down  

4:3   RW   0x0   

dto_iom  

DTO I/O Mode  

DTO I/O mode select  

2:1   RW   0x0   

dto_oe  

DTO Output Enable  

DTO I/O output enable  

0   RW   0x0   

ato_ae  

Analog Test Enable  

Enables, if set, the analog test output I/O. 

Connects to the AE pin of the analog test 

output I/O  

 
 
GRF_DDRC_STAT  

Address: Operational Base + offset (0x019c)  
DDRC  status   
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Bit  Attr  Reset Value  Description  

31:21   RW   0x000   

gpu_idle  

gpu idle staus  

 

20:19   RO   0x0   reserved   

18:16   RO   0x0   

ddrupctl_stat  

Current state of the protocol controller  

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  

15:0   RO   0x0000   

ddrupctl_bbflags  

Bank busy indication  

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_OS_REG0  
Address: Operational Base + offset (0x01c8)  

software OS register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   0x0000   

os_reg  

software OS register  

 

 
 
GRF_OS_REG1  

Address: Operational Base + offset (0x01cc)  
software OS register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   0x0000   

os_reg  

software OS register  

 

 

 
GRF_OS_REG2  
Address: Operational Base + offset (0x01d0)  

software OS register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   0x0000   

os_reg  

software OS register  

 

 
 

GRF_OS_REG3  
Address: Operational Base + offset (0x01d4)  
software OS register  

Bit  Attr  Reset Value  Description  

31:16   WO   0x0000   

write_enable  

bit0~bit15 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   0x0000   

os_reg  

software OS register  
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Chapter 8  Embedded Processor: Cortex - A9  

8.1  Overview  

The CortexÊ-A9 MP subsystem of the device is based on the 
symmetricmultiprocessor (SMP) architecture, thus  the dual Cortex -A9 MPU 

subsystem delivers higher performanceand optimal power management, debug 
and emulation capabilities.  

The Cortex -A9 MP subsystem incorporates two Cortex -A9 central processing 

units (CPUs), level 2(L2) cache shared between the two CPU s, and uses PL310 
as L2 cache controller. Each CPU has 32KBof level 1 (L1) instruction cache, 32KB 
of L1 data cache, separate dedicated power domain, and includes  

one NeonÊ and Vector Floating Point Unit (VFPv3) coprocessors. The Cortex-A9 
MP subsystemalso  includes standard CoreSightÊ components to support SMP 
debug and emulation, snoop control unit(SCU), interrupt controller (GIC), and 

clock and reset manager.  
 

The Cortex -A9 MP subsystem supports  following  feature :  

= Coretex -A9 Processor  
͠ Cortex -A9 core rev ision r 3p0 

͠ SMP architecture  

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

prediction , 8-stage pipeline  
͠Full implementation of the ARM architecture v7 -A instruction set ARM 

Neon Advanced SIMD (single instruction, multiple data) support for 

accelerated media andsignal processing computation.  
͠ Include VFPv3 hardware to support single and double -precision add, 

subtract, divide, multiply andaccumulate, and square root operations . 
͠ 32KB L1 instruction and 32KB L1 data cache ï 32 -byte line size, 4 -way 

set associative  

͠ Memory management unit (MMU)  

͠ SCU ensures memory coherency between the two CPUs  

͠ Integrated timer and watchdog timer per CPU  

͠ Interrupt controller with 128 hardware  interrupt inputs  

= PL310 L2 cache controller (revision r 3p2) with 512K B cache size  
͠ 16 -way set associative  

͠ 32 -byte line size  

͠ Two slave ports and two master ports  

͠ Includes four 256 -bit line - fill -buffers (LFBs) shared by the master ports  

͠ Each slave port includes two 256 -bit line -read -buffers (LRBs)  

͠ Includes four 256 -bit store buffers with merge capability  

͠ Lockdown by line supported  

͠ Lockdown by master ID supported  

͠Speculative Read supported  

͠Address filter  

= CoreSight  
͠Program trace m acrocell (PTM)  

͠Emulation logic (cross - triggers)  

͠TPIU and AMBA advanced trace bus (ATB) trace port  
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8.2  Block Diagram  

core0

32KB L1

NEON 
and VFP

core1

32KB L1

NEON 
and VFP

Tim er and 
WDT

Tim er and 
WDT

GI C

SCU

Debug and 
Trace

Du al  CA9  MP

PL310

CoreSight

MP Su b st y st em

 
Fig. 8-1MP Subsystem architecture 

8.3  Function description  

The SCU con nects dual  Cortex -A9 processors to the memory system through 

theAXI interfaces.The SCU functions are tomaintain data cache coherency 
between the Cortex -A9 processors ; initiate L2 AXI memory accesses ; arbitrate 
between Cortex -A9 processors requesting L2 acc esses . 

The Interrupt Controller is compliant with the ARM Generic Interrupt 
Controller Architecture Specification 1.0. Please refer to Chapter 12 GIC.  

The global timer is accessible to all Cortex -A9 processors in the cluster. Each  

Cortex -A9 processor has a private 64 -bit comparator that is used to assert a  
private interrupt when the global timer has reached the comparator value. All 
the Cortex -A9 processors in a design use the banked ID, ID27, for this interrupt. 

ID27 is sent to th e GIC as a Private Peripheral Interrupt.The global timer is a 
64 -bit incrementing counter with an auto - incrementing feature. It continues 
incrementing after sending interrupts.  

The private timer and watchdog can only be accessed by the corresponding 
proces sor.It has a 32 -bit counter that generates an interrupt when it reaches 
zero . 

 

8.4  Register description  

8.4.1  Registers Summary  

Cortex - A9 MP SCU Registers Summary  

Name  Offset  Size  Reset  Description  

MP_SCU_CTRL  0x0000  W  0x00000000  
Global timer counter low 

32bits register  

MP_SCU_CFG  0x0004  W  0x00000000  
Global timer counter high 

32bits register  
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Name  Offset  Size  Reset  Description  

MP_SCU_PWR_STATUS  0x0008  W  0x00000000  
Global timer control 

register  

MP_SCU_INVALIDATE  0x000c  W  0x00000000  
Global timer interrupt 

status register  

MP_SCU_FILTER_START  0x0010  W  0x00000000  
Global timer comparator 

low 32bits register  

MP_SCU_FILTER_END  0x0014  W  0x00000000  
Global timer comparator 

high 32bits register  

MP_SCU_SAC  0x0018  W  0x00000000  
Global timer auto 

increment register  

MP_SCU_SNSAC  0x001c  W  0x00000000  
Global timer auto 

increment register  

 
Cortex - A9 MP Global Timer  Registers Summary  

 

Name  Offset  Size  
Reset 

Value  
Description  

MP_GTIMER_COUNTER_LOW  0x0000  W  0x00000000  
Global timer counter 

low 32bits register  

MP_GTIMER_COUNTER_HIGH  0x0004  W  0x00000000  
Global timer counter 

high 32bits register  

MP_GTIMER_CONTROL  0x0008  W  0x00000000  
Global timer control 

register  

MP_GTIMER_INT_STATUS  0x000c  W  0x00000000  

Global timer 

interrupt status 

register  

MP_GTIMER_COMPARE_LOW  0x0010  W  0x00000000  

Global timer 

comparator low 

32bits register  

MP_GTIMER_COMPARE_HIGH  0x0014  W  0x00000000  

Global timer 

comparator high 

32bits register  

MP_GTIMER_AUTO_INCR  0x0018  W  0x00000000  
Global timer auto 

increment register  

 

Cortex - A9 MP Private Timer  Registers Summary  
 

Name  Offset  Size  
Reset 

Value  
Description  

MP_PTIMER_TIMER_LOAD  0x0000  W  0x00000000  
Private timer 

load register  

MP_PTIMER_TIMER_COUNTER  0x0004  W  0x00000000  
Private timer 

counter register  
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Name  Offset  Size  
Reset 

Value  
Description  

MP_PTIMER_TIMER_CONTROL  0x0008  W  0x00000000  
Private timer 

control register  

MP_PTIMER_TIMER_INT_STATUS  0x000c  W  0x00000000  

Private timer 

interrupt status 

register  

MP_PTIMER_WDT_LOAD  0x0020  W  0x00000000  

Private 

watchdogload 

register  

MP_PTIMER_WDT_COUNTER  0x0024  W  0x00000000  

Private 

watchdog 

counter register  

MP_PTIMER_WDT_CONTROL  0x0028  W  0x00000000  

Private 

watchdog 

control register  

MP_PTIMER_WDT_INT_STATUS  0x002c  W  0x00000000  

Private 

watchdog 

interrupt status 

register  

MP_PTIMER_WDT_RESET_STATUS  0x0030  W  0x00000000  

Private 

watchdog reset 

status register  

MP_PTIMER_WDT_DISABLE  0x0034  W  0x00000000  

private 

watchdog 

disable  

 

L2C  Registers Summary  
 

Name  Offset  Size  
Reset 

Value  
Description  

L2C_reg0_cache_id  0x0000  W  0x410000c6  Cache ID Register  

L2C_reg0_cache_type  0x0004  W  0x00000000  
Cache Type 

Register  

L2C_reg1_control  0x0100  W  0x00000000   

L2C_reg1_aux_control  0x0104  W  0x00000000  
Auxiliary Control 

Register  

L2C_reg1_tag_ram_control  0x0108  W  0x00000000  
Tag RAM Latency 

Control Registers   

L2C_reg1_data_ram_control  0x010c  W  0x00000000  
Data RAM Latency 

Control Registers   

L2C_reg2_ev_counter_ctrl  0x0200  W  0x00000000  
Event Counter 

Control Register  
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Name  Offset  Size  
Reset 

Value  
Description  

L2C_reg2_ev_counter1_cfg  0x0204  W  0x00000000  

Event Counter 

Configuration 

Registers   

L2C_reg2_ev_counter0_cfg  0x0208  W  0x00000000  

Event Counter 

Configuration 

Registers   

L2C_reg2_ev_counter1  0x020c  W  0x00000000  
Event counter 

value registers   

L2C_reg2_ev_counter0  0x0210  W  0x00000000  
Event counter 

value registers   

L2C_reg2_int_mask  0x0214  W  0x00000000   

L2C_reg2_int_mask_status  0x0218  W  0x00000000   

L2C_reg2_int_raw_status  0x021c  W  0x00000000   

L2C_reg2_int_clear  0x0220  W  0x00000000   

L2C_reg7_cache_sync  0x0730  W  0x00000000   

L2C_reg7_inv_pa  0x0770  W  0x00000000   

L2C_reg7_inv_way  0x077c  W  0x00000000   

L2C_reg7_clean_pa  0x07b0  W  0x00000000   

L2C_reg7_clean_index  0x07b8  W  0x00000000   

L2C_reg7_clean_way  0x07bc  W  0x00000000   

L2C_reg7_clean_inv_pa  0x07f0  W  0x00000000   

L2C_reg7_clean_inv_index  0x07f8  W  0x00000000   

L2C_reg7_clean_inv_way  0x07fc  W  0x00000000   

L2C_reg9_d_lockdown0  0x0900  W  0x00000000   

L2C_reg9_i_lockdown0  0x0904  W  0x00000000   

L2C_reg9_d_lockdown1  0x0908  W  0x00000000   

L2C_reg_i_lockdown1  0x090c  W  0x00000000   

L2C_reg9_d_lockdown2  0x0910  W  0x00000000   

L2C_reg9_i_lockdown2  0x0914  W  0x00000000   

L2C_reg9_d_lockdown3  0x0918  W  0x00000000   

L2C_reg9_i_lockdwon3  0x091c  W  0x00000000   

L2C_reg9_d_lockdown4  0x0920  W  0x00000000   

L2C_reg9_i_lockdwon4  0x0924  W  0x00000000   

L2C_reg9_d_lockdwon5  0x0928  W  0x00000000   

L2C_reg9_i_lockdwon5  0x092c  W  0x00000000   

L2C_reg9_d_lockdwon6  0x0930  W  0x00000000   

L2C_reg9_i_lockdwon6  0x0934  W  0x00000000   

L2C_reg9_d_lockdwon7  0x0938  W  0x00000000   

L2C_reg9_i_lockdwon7  0x093c  W  0x00000000   

L2C_reg9_lock_line_en  0x0950  W  0x00000000   
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Name  Offset  Size  
Reset 

Value  
Description  

L2C_reg9_unlock_way  0x0954  W  0x00000000   

L2C_reg12_addr_filtering_start  0x0c00  W  0x00000000   

L2C_reg12_addr_filtering_end  0x0c04  W  0x00000000   

L2C_reg15_debug_ctrl  0x0f40  W  0x00000000  Debug Register o  

L2C_reg15_prefetch_ctrl  0x0f60  W  0x00000000  
Prefetch Control 

Register   

L2C_reg15_power_ctrl  0x0f80  W  0x00000000  
Power Control 

Register   

 
 

8.4.2  Detail Registers Description  

MP_SCU_CTRL  

Address: Operational Base + offset (0x0000)  
SCU Control Register   

Bit  Attr  Reset Value  Description  

31:7   RO   0x0   reserved   

6   RW   0x0   

ic_standby_en  

when set, this stops the Interrupt Controller 

clock when no interrupts are pending, and no 

CPU is performing a read/write request.  

5   RW   0x0   

scu_stanby_en  

When set, SCU CLK is turned off when all 

processors are in WFI mode, and there is no 

remaining activity in the SCU.   

The clock is turned on when any processor 

leaves WFI mode.  

4   RW   0x0   

force all device to port0 enable  

When set, all requests from processors with 

AxCACHE = NonCacheable Bufferable are 

forced to be issued on the AXI Master port M0.   

3   RW   0x0   

scu speculative linefills enable  

When set, coherent linefill requests are sent 

speculatively to the L2C -310 in parallel with 

the tag look -up. If the tag look -up misses, the 

confirmed linefill is sent to the L2C -310 and 

gets RDATA earlier because the data request 

was already initiated by the speculative 

request. This feature work s  only if the 

L2C-310 is present in the design.  
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Bit  Attr  Reset Value  Description  

2   RW   0x0   

scu rams parity enable  

1 = Parity on.  

0 = Parity off. This is the default setting.   

This bit is always zero if support for parity is 

not implemented.  

1   RW   0x0   

address filtering enable  

1 = Addressing filtering on.  

0 = Addressing filtering off.   

The default value is the value of FILTEREN 

sampled when nSCURESET is deasserted.  

0   RW   0x0   
1 = SCU enable.   

0 = SCU disable. This is the default setting.  

 

 
MP_SCU_CFG  
Address: Operational Base + offset (0x0004)  

 SCU Configuration Register  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0   reserved   

15:8   RW   0x00   

tagram_size  

Bits [11:10] indicate Cortex -A9 processor 

CPU1 tag RAM size if present.  

Bits [9:8] indicate Cortex -A9 processor CPU0 

tag RAM size.  

The encoding is as follows:  

b11 = reserved   

b10 = 64KB cache, 256 indexes per tag RAM  

b01 = 32KB cache, 128 indexes per tag RAM  

b00 = 16KB cache, 64 indexes per tag RAM.  

7:4   RW   0x0   

cpus_smp  

0 = this Cortex -A9 processor is in AMP mode 

not taking part in coherency or not present.  

1 = this Cortex -A9 processor is in SMP mode 

taking part in coherency.  

Bit 5 is for CPU1  

Bit 4 is for CPU0.   

3:2   RO   0x0   reserved   

1:0   RW   0x0   

cpu_numbers  

Number of CPUs present in the Cortex -A9 

MPCore processor  

b01 = two Cortex -A9 processors, CPU0 and 

CPU1  

b00 = one Cortex -A9 processor, CPU0.  
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MP_SCU_PWR_STATUS  

Address: Operational Base + offset (0x0008)  
 SCU CPU Power Status Register  

Bit  Attr  Reset Value  Description  

31:1 0 RO   0x0   reserved   

9:8   RW   0x0   
cpu1_status  

Power status of the Cortex -A9 processor.  

7:2   RO   0x0   reserved   

1:0   RW   0x0   
cpu0_status  

Power status of the Cortex -A9 processor.  

 
 

MP_SCU_INVALIDATE  
Address: Operational Base + offset (0x000c)  
 SCU Invalidate All Registers  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0   reserved   

7:4   RW   0x0   

cpu1_ways  

Specifies the ways that must be invalidated for  

CPU1. Writing to these bits has no effect if the 

Cortex -A9 MPCore processor has fewer than 

two processors.  

3:0   RW   0x0   

cpu0_ways  

Specifies the ways that must be invalidated for   

CPU0.  

 
 
MP_SCU_FILTER_START  

Address: Operational Base + offset (0x0010)  
 Filtering Start Address Register  

Bit  Attr  Reset Value  Description  

31:20   RW   0x000   

filter start address  

Start address for use with master port 1 in a 

two -master port configuration when address 

filtering is enabled.  

The default value is the value of 

FILTERSTART sampled on exit from reset. 

The value on the pin gives the upper address 

bits with 1MB granularity .  

19:0  RO 0x000  reserved  

 

 
MP_SCU_FILTER_END  

Address: Operational Base + offset (0x0014)  
 Filtering End Address Register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:20   RW   0x000   

filter end address  

End address for use with master port 1 in a 

two -master port configuration, whenaddress 

filtering is enabled.  

The default value is the value of FILTEREND 

sampled on exit from reset. The value on the 

pin gives the upper address bits with 1MB 

granularity.  

19:0  RO 0x000  reserved  

 
 

MP_SCU_SAC  
Address: Operational Base + offset (0x0018)  
SCU Access Control Register  

Bit  Attr  Reset Value  Description  

31:4   RO   0x0   reserved   

3   RW   0x0   
cpu3 access  

Field0002 Description  

2   RW   0x0   
cpu2 access  

Field0001 Description  

1   RW   0x0   

cpu1 access  

0 = CPU1 cannot access the components.  

1 = CPU1 can access the components. This is 

the default.  

0   RW   0x0   

cpu0 access  

0 = CPU0 cannot access the components.  

1 = CPU0 can access the components. This is 

the default.  

 

 
MP_SCU_SNSAC  
Address: Operational Base + offset (0x001c)  

 SCU Non -secure Access Control Register   

Bit  Attr  Reset Value  Description  

31:12   RO   0x0   reserved   

11:8   RW   0x0   

global access controll for CPU<n>  

Non -secure access to the global timer for 

CPU<n>.  

<n> is 1 for bit[1]   

<n> is 0 for bit[0].   

0 = Secure accesses only. This is the default 

value.  

1 = Secure accesses and Non -Secure 

accesses.  
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Bit  Attr  Reset Value  Description  

7:4   RW   0x0   

private access controll for CPU<n>  

Non -secure access to the  private timer and 

watchdog for CPU<n>.   

<n> is 1 for bit[1]   

<n> is 0 for bit[0].   

0 = Secure accesses only. Non -secure reads 

return 0. This is the default value.  

1 = Secure accesses and Non -secure 

accesses.  

3:0   RW   0x0   

component access control for CPU<n>  

Non -secure access to the components for 

CPU<n>.  

<n> is 1 for bit[1]   

<n> is 0 for bit[0].   

0 = CPU cannot write the componentsa  

1 = CPU can access the c omponentsa.  

 
 

MP_GTIMER_COUNTER_LOW  
Address: Operational Base + offset (0x0000)  
Global timer counter low 32bits register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   
load  

lower 32 -bit timer counter register  

 

 
MP_GTIMER_COUNTER_HIGH  
Address: Operational Base + offset (0x0004)  

Global timer counter high 32bits register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   
counter  

upper 32 -bit timer counter register  

 
 

MP_GTIMER_CONTROL  
Address: Operational Base + offset (0x0008)  
Global timer control register  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0   reserved   

15:8   RW   0x00   

prescaler  

The prescaler modifies the clock period for the 

decrementing event for the Counter Register.   

7:4   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

3   RW   0x0   

auto increment  

This bit is banked per Cortex -A9 processor.  

1ôb0: single shot mode.  

When the counter reaches the comparator 

value, sets the event flag. It is the 

responsibility of software to update the 

comparator value to get further events.  

1ôb1: auto increment mode.  

Each time the counter reaches the comparator 

value, the comparator r egister is incremented 

with the auto - increment register, so that 

further events can be set periodically without 

any software updates.  

2   RW   0x0   

IRQ enable  

This bit is banked per Cortex -A9 processor.  

If set, the interrupt ID 27 is set as pending in  

the Interrupt Distributor when the event flag is 

set in the Timer Status Register  

1   RW   0x0   

compare enable  

This bit is banked per Cortex -A9 processor.  

If set, it allows the comparison between the 

64 -bit Timer Counter and the related 64 -bit 

Compar ator Register.  

0   RW   0x0   

Timer enable  

1'b0 = Timer is disabled and the counter does 

not increment.   

All registers can still be read and written  

1'b1 = Timer is enabled and the counter 

increments normally  

 

 
MP_GTIMER_INT_STATUS  
Address: Operational Base + offset (0x000c)  

Global timer interrupt status register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

0   RW   0x0   

event flag  

This is a banked register for all Cortex -A9 

processors present.  

The event flag is a sticky bit that is 

automatically set when the Counter Register 

reaches the Comparator Register value. If the 

timer interrupt is enabled, Interrupt ID 27 is 

set as pending in the Interrupt Distributor 

after the event flag is set. The eve nt flag is 

cleared when written to 1.   

 
 
MP_GTIMER_COMPARE_LOW  

Address: Operational Base + offset (0x0010)  
Global timer comparator low 32bits register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   lower 32 -bit Comparator Value Register  

 

 
MP_GTIMER_COMPARE_HIGH  
Address: Operational Base + offset (0x0014)  

Global timer comparator high 32bits register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   upper 32 -bit Comparator Value Register  

 
 
MP_GTIMER_AUTO_INCR  

Address: Operational Base + offset (0x0018)  
Global timer auto increment register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   

Auto increment  

This 32 -bit register gives the increment value 

of the Comparator Register when the 

Auto - increment bit is set in the Timer Control 

Register. Each Cortex -A9 processor present 

has its own Auto - increment Register.  

If the comp enable and auto - increment bits 

ar e set when the global counter reaches the 

Comparator Register value, the comparator is 

incremented by the auto - increment value, so 

that a new event can be set periodically.  

The global timer is not affected and goes on 

incrementing.  

 
MP_PTIMER_TIMER_LOAD   

Address: Operational Base + offset (0x0000)  
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Private timer load register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   

The Timer Load Register contains the value 

copied to the Timer Counter Register when it 

decrements down to zero with auto reload 

mode enabled. Writing to the Timer Load 

Register means that you also write to the 

Timer Counter Register.  

 
 

MP_PTIMER_TIMER_COUNTER  
Address: Operational Base + offset (0x0004)  
Private timer counter register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   counter  

 
 
MP_PTIMER_TIMER_CONTROL  

Address: Operational Base + offset (0x0008)  
Private timer control register  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0   reserved   

15:8   RW   0x00   

prescaler  

The prescaler modifies the clock period for the 

decrementing event for the Counter Register.  

7:3   RO   0x0   reserved   

2   RW   0x0   

IRQ enable  

If set, the interrupt ID 29 is set as pending in 

the Interrupt Distributor when the event flag   

is set in the Timer Status Register  

1   RW   0x0   

auto reload  

1'b0 = Single shot mode.  

Counter decrements down to zero, sets the 

event flag and stops.  

1'b1 = Auto -reload mode.  

Each time the Counter Register reaches zero, 

it is reloaded with the value contained in the   

Timer Load Register.  

0   RW   0x0   

Timer enable  

1'b0 = Timer is dis abled and the counter does 

not decrement.   

All registers can still be read and written  

1'b1 = Timer is enabled and the counter 

decrements normally  
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MP_PTIMER_TIMER_INT_STATUS  
Address: Operational Base + offset (0x000c)  

Private timer interrupt status register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0   reserved   

0   RW   0x0   

event flag  

The event flag is a sticky bit that is 

automatically set when the Counter Register 

reaches zero. If the timer interrupt is enabled, 

Interrupt ID 29 is set as pending in the 

Interrupt Distributor after the event flag is set. 

The event flag is cleared when w ritten to 1.   

 
 

MP_PTIMER_WDT_LOAD  
Address: Operational Base + offset (0x0020)  
Private watchdogload register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   

The Watchdog Load Register contains the 

value copied to the Watchdog Counter   

Register when it decrements down to zero 

with auto reload mode enabled, in Timer 

mode. Writing to the Watchdog Load Register 

means that you also write to the Watchdog 

Counter Register  

 

 
MP_PTIMER_WDT_COUNTER  
Address: Operational Base + offset (0x0024)  

Private watchdog counter register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   

It decrements if the Watchdog is enabled 

using the Watchdog enable bit in the 

Watchdog Control Register.   

 
 

MP_PTIMER_WDT_CONTROL  
Address: Operational Base + offset (0x0028)  
Private watchdog control register  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0   reserved   

15:8   RW   0x00   
The prescaler modifies the clock period for the 

decrementing event for the Counter Register.  

7:4   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

3   RW   0x0   

watchdog mode  

1'b0 = Timer mode, default  

Writing a zero to this bit has no effect. You 

must use the Watchdog Disabl e Register to 

put the watchdog into timer mode.   

1'b1 = Watchdog mode  

2   RW   0x0   

IT enable  

If set, the interrupt ID 30 is set as pending in 

the Interrupt Distributor when the event flag is 

set in the watchdog Status Register.  

In watchdog mode this bit is ignored  

1   RW   0x0   

auto reload  

1'b0 = Single shot mode.  

Counter decrements down to zero, sets the 

event flag and stops.  

1'b1 = Auto -reload mode.  

Each time the Counter Register reaches zero, 

it is reloaded with the val ue contained in the 

Load Register and then continues 

decrementing.  

0   RW   0x0   

watchdog enable  

Global watchdog enable  

1'b0 = Watchdog is disabled and the counter 

does not decrement. All registers can still be 

read and /or written  

1'b1 = Watchdog is enabled and the counter 

decrements normally  

 

 
MP_PTIMER_WDT_INT_STATUS  
Address: Operational Base + offset (0x002c)  

Private watchdog interrupt status register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0   reserved   

0   RW   0x0   

event flag  

The event flag is a sticky bit that is 

automatically set when the Counter Register 

reaches zero in timer mode. If the watchdog 

interrupt is enabled, Interrupt ID 30 is set as 

pending in the Interrupt Distributor after the 

event flag is set. The event flag is cleared 

when written with a value of 1. Trying to write 

a zero to the event flag or a one when it is not 

set has no effect.   
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MP_PTIMER_WDT_RESET_STATUS  
Address: Operational Base + offset (0x0030)  
Private watchdog reset statu s register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0   reserved   

0   RW   0x0   

private watchdog reset flag  

The reset flag is a sticky bit that is 

automatically set when the Counter Register 

reaches zero and a reset request is sent 

accordingly. (In watchdog mode)  

 
 
MP_PTIMER_WDT_DISABLE  

Address: Operational Base + offset (0x0034)  
private watchdog disable  

Bi t  Attr  Reset Value  Description  

31:1   RO   0x0   reserved   

0   WO   0x0   

private watchdog disable  

Use the Watchdog Disable Register to switch 

fr om watchdog to timer mode. The software 

must write 0x12345678 then 0x87654321 

successively to the Watchdog Disable Register 

so that the watchdog mode bit in the 

Watchdog Control Register is set to zero.   

 

L2C_reg0_cache_id  
Address: Operational Base + offset (0x0000)  
Cache ID Registe r  

Bit  Attr  Reset Value  Description  

31:24   RW   0x41   Implementer  

23:16   RO   0x0   reserved   

15:10   RW   0x00   CacheID  

9:6   RW   0x3   PartNumber   

5:0   RW   0x06   RTL release  

 
 
L2C_reg0_cache_type  

Address: Operational Base + offset (0x0004)  
Cache Type Register  

Bit  Attr  Reset Value  Description  

31   RW   0x0   

data_banking  

0 = Data banking not implemented.  

1 = Data banking implemented  

30:29   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

28:25   RW   0x0   

ctype  

11xy, where:  

x=1 if pl310_LOCKDOWN_BY_MASTER is 

defined, otherwise 0  

y=1 if pl310_LOCKDOWN_BY_LINE is defined, 

otherwise 0.  

24:12   RO   0x0   reserved   

11:7   RW   0x00   
Isize  

Read from Auxiliary Control Register[19:17]  

6   RW   0x0   
associativity  

Read from Auxiliary Control Register[16]  

5:2   RO   0x0   reserved   

1:0   RW   0x0   
line_length  

00 -32 bytes  

 
 

L2C_reg1_control  
Address: Operational Base + offset (0x0100)  
reg1_control  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0   reserved   

0   RW   0x0   

l2_en  

0 = L2 Cache is disabled. This is the default 

value.  

1 = L2 Cache is enabled  

 
 
L2C_reg1_aux_control  

Address: Operational Base + offset (0x0104)  
Auxiliary Control Register  

Bit  Attr  Reset Value  Description  

31   RO   0x0   reserved   

30   RW   0x0   

early_bresp_en  

0 = Early BRESP disabled. This is the default.  

1 = Early BRESP enabled.  

29   RW   0x0   

inst_prf_en  

0 = Instruction prefetching disabled. This is 

the default.  

1 = Instruction prefetching enabled.  

28   RW   0x0   

data_prf_en  

0 = Data prefetching disabled. This is the 

default.  

1 = Data prefetching enabled  
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Bit  Attr  Reset Value  Description  

27   RW   0x0   

ns_int_ac  

0 = Interrupt Clear, 0x220, and Interrupt 

Mask, 0x214, can only be modified or read 

with secure accesses. This is the default.  

1 = Interrupt Clear, 0x220, and Interrupt 

Mask, 0x214, can be modified or read with 

secure or non -secure accesses.  

26   RW   0x0   

ns_lock_en  

0 = Lockdown registers cannot be modified 

using non -secure accesses. This is the default.  

1 = Non -secure accesses can write to the 

lockdown registers.  

25   RW   0x0   

crp  

0 = pseudo -random replacement using lfsr.  

1 = round - robin replacement. This is the 

default.  

24:23   RW   0x0   

fwa  

b00 = Use AWCACHE attributes for WA. This is 

the default.  

b01 = Force no allocate, set WA bit always 0.  

b10 = Override AWCACHE attributes, set WA 

bit always 1, all cacheable writ e misses 

become write allocated.  

b11 = Internally mapped to 00.   

22   RW   0x0   

sav_en  

0 = Treats shared accesses as specified in 

Shareable attribute. This is the default.  

1 = Shared attribute internally ignored.  

21   RW   0x0   

parity_en  

0 = Disabled. This is the default.  

1 = Enabled  

20   RW   0x0   

evmb_en  

0 = Disabled. This is the default.  

1 = Enable  
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Bit  Attr  Reset Value  Description  

19:17   RW   0x0   

way_size  

b000 = Reserved, internally mapped to 16KB.  

b001 = 16KB.  

b010 = 32KB.  

b011 = 64KB.  

b100 = 128KB.  

b101 = 256KB.  

b110 = 512KB.  

b111 = Reserved, internally mapped to 512 

KB.  

16   RW   0x0   

associativity  

0 = 8 -way.  

1 = 16 -way.  

15:14   RO   0x0   reserved   

13   RW   0x0   

sai_en  

0 = Shared invalidate behavior disabled. This 

is the default.  

1 = Shared invalidate behavior enabled, if 

Shared Attribute Override Enable bit   

not set.   

12   RW   0x0   

excc  

0 = Disabled. This is the default.  

1 = Enabled,   

11   RW   0x0   

sbdl_en  

0 = Store buffer device limitation disabled. 

Device writes can take all slots in store buffer. 

This is the default.  

1= Store buffer device limitation enabled. 

Device writes cannot take all slots in   

store buffer when connected to the Cortex -A9 

MPCore processor. There is always   

one available slot to service Normal Memory  

10   RO   0x0   

stronly_priority  

0 = Strongly Ordered and Device reads have 

lower priority than cacheable  accesses when 

arbitrated in the L2CC (L2C -310) master 

ports. This is the default.  

1 = Strongly Ordere d and Device reads get the 

highest priority when arbitrated in the L2CC 

(L2C -310) master ports.  

9:1   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

0   RO   0x0   

full_line_zero  

0 = Full line of write zero behavior disabled. 

This is the default.  

1 = Full line of write zero behavior Enabled  

 
 
L2C_reg1_tag_ram_control  

Address: Operational Base + offset (0x0108)  
Tag RAM Latency Control Registers   

Bit  Attr  Reset Value  Description  

31:11   RO   0x0   reserved   

10:8   RW   0x0   

write_ac_latency  

b000 = 1 cycle of latency, there is no 

additional latency.  

b001 = 2 cycles of latency.  

b010 = 3 cycles of latency.  

b011 = 4 cycles of latency.  

b100 = 5 cycles of latency.  

b101 = 6 cycles of latency.  

b110 = 7 cycles of latency.  

b111  = 8 cycles of latency.  

7   RO   0x0   reserved   

6:4   WO   0x0   

read_ac_latency  

b000 = 1 cycle of latency, there is no 

additional latency.  

b001 = 2 cycles of latency.  

b010 = 3 cycles of latency.  

b011 = 4 cycles of latency.  

b100 = 5 cycles of latency.  

b101 = 6 cycles of latency.  

b110 = 7 cycles of latency.  

b111 = 8 cycles of latency  

3   RO   0x0   reserved   

2:0   WO   0x0   

setup_latency  

b000 = 1 cycle of latency, there is no 

additional latency.  

b001 = 2 cycles of latency.  

b010 = 3 cycles of latency.  

b011 = 4 cycles of latency.  

b100 = 5 cycles of latency.  

b101 = 6 cycles of latency.  

b110 = 7 cycles of latency.  

b111 = 8 cycles of latency.  
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L2C_reg1_data_ram_control  

Address: Operational Base + offset (0x010c)  
Data RAM Latency Control Registers   

Bit  Attr  Reset Value  Description  

31:11   RO   0x0   reserved   

10:8   RW   0x0   

write_ac_latency  

b000 = 1 cycle of latency, there is no 

additional latency.  

b001 = 2 cycles of latency.  

b010 = 3 cycles of latency.  

b011 = 4 cycles of latency.  

b100 = 5 cycles of latency.  

b101 = 6 cycles of latency.  

b110 = 7 cycles of latency.  

b111 = 8 cycles of latency.  

7   RO   0x0   reserved   

6:4   RW   0x0   

read_ac_latency  

b000 = 1 cycle of latency, there is no 

additional latency.  

b001 = 2 cycles of latency.  

b010 = 3 cycles of latency.  

b011 = 4 cycles of latency.  

b100 = 5 cycles of latency.  

b101 = 6 cycles of latency.  

b110 = 7 cycles of latency.  

b111 = 8 cycles of latency.  

3   RO   0x0   reserved   

2:0   RO   0x0   

setup_latency  

b000 = 1 cycle of latency, there is no 

additional latency.  

b001 = 2 cycles of latency.  

b010 = 3 cycles of latency.  

b011 = 4 cycles of latency.  

b100 = 5 cycles of latency.  

b101 = 6 cycles of latency.  

b110 = 7 cycles of latency.  

b111 = 8 cycles of latency.  

 

 
L2C_reg2_ev_counter_ctrl  
Address: Operational Base + offset (0x0200)  

Event Counter Control Register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0   reserved   
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Bit  Attr  Reset Value  Description  

2:1   RO   0x0   

counter_rst  

Always Read as zero. The following counters 

are reset when a 1 is written to the following 

bits:  

 bit[2] = Event Counter1 reset  

 bit[1] = Event Counter0 reset.  

0   RO   0x0   

ev_cnt_en  

0 = Event Counting Disable. This is the 

default.  

1 = Event Counting Enable  

 
 

L2C_reg2_ev_counter1_cfg  
Address: Operational Base + offset (0x0204)  
Event Counter Configuration Registers   

Bit  Attr  Reset Value  Description  

31:6   RO   0x0   reserved   

5:2   RW   0x0   ev_source  

1:0   RW   0x0   

ev_cnt_int_gen  

b00 = Disabled. This is the default.  

b01 = Enabled: Increment condition.  

b10 = Enabled: Overflow condition.  

b11 = Interrupt generation is disabled  

 
 

L2C_reg2_ev_counter0_cfg  
Address: Operational Base + offset (0x0208)  
Event Counter Configuration Registers   

Bit  Attr  Reset Value  Description  

31:6   RO   0x0   reserved   

5:2   RW   0x0   en_source  

1:0   RO   0x0   ev_cnt_int_gen  

 
 

L2C_reg2_ev_counter1  
Address: Operational Base + offset (0x020c)  
Event counter value registers   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   

cnt_val  

Total of the event selected.  

If a counter reaches its maximum value, it 

saturates at that value until it is reset.  

 

 
L2C_reg2_ev_counter0  
Address: Operational Base + offset (0x0210)  
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Event counter value registers   

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000   

cnt_val  

Total of the event selected.  

If a counter reaches its maximum value, it 

saturates at that value until it is reset.  

 
 

L2C_reg2_int_mask  
Address: Operational Base + offset (0x0214)  
reg2_int_mask  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0   reserved   

8   RW   0x0   

DECERR_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

7   RW   0x0   

SLVERR_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

6   RW   0x0   

ERRRD_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

5   RW   0x0   

ERRRT_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

4   RW   0x0   

ERRWD_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

3   RW   0x0   

ERRWT_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

2   RW   0x0   

PARRD_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

1   RW   0x0   

PARRT_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

0   RO   0x0   

ECNTR_MSK  

1 = Enabled.   

0 = Masked. This is the default.  

 
 
L2C_reg2_int_mask_status  

Address: Operational Base + offset (0x0218)  
reg2_int_mask_status  
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Bit  Attr  Reset Value  Description  

31:9   RO   0x0   reserved   

8   RW   0x0   

DECERR_MSKST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the inputlines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been  generated, or the interrupt is 

masked  

7   RW   0x0   

SLVERR_MSKST  

Bits read can be HIGH or LOW:  

HI GH  If the bits read HIGH, they reflect the 

status of the input  lines triggering an 

interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been  generated, or the interrupt is 

masked  

6   RW   0x0   

ERRRD_MSKST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  

5   RW   0x0   

ERRRT_MSKST  

Bits read can be HIGH or LOW:  

HIG H  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  

4   RW   0x0   

ERRWD_MSKST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  

3   RW   0x0   

ERRWT_MSKST  

Bits read can be HIGH or LOW:  

HIG H  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  
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Bit  Attr  Reset Value  Description  

2   RW   0x0   

PARRD_MSKST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  

1   RW   0x0   

PARRT_MSKST  

Bits read can be HIGH or LOW:  

HIGH   If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  

0   RO   0x0   

ECNTR_MSKST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, either no interrupt 

has been generated, or the interrupt is masked  

 

 
L2C_reg2_int_raw_status  
Address: Operational Base + offset (0x021c)  

reg2_int_raw_status  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0   reserved   

8   RW   0x0   

DECERR_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  

7   RW   0x0   

SLVERR_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they re flect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  

6   RW   0x0   

ERRRD_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  
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Bit  Attr  Reset Value  Description  

5   RW   0x0   

ERRRT_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they refl ect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  

4   RW   0x0   

ERRWD_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  

3   RW   0x0   

ERRWT_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they refl ect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.   

2   RW   0x0   

PARRD_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.   

1   RW   0x0   

PARRT_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they re flect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  

0   RO   0x0   

ECNTR_RAWST  

Bits read can be HIGH or LOW:  

HIGH  If the bits read HIGH, they reflect the 

status of the input lines triggering an interrupt.  

LOW  If the bits read LOW, no interrupt has 

been generated.  

 
 

L2C_reg2_int_clear  
Address: Operational Base + offset (0x0220)  
reg2_int_clear  

Bit  Attr  Res et Value  Description  

31:9   RO   0x0   reserved   




