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1.1.  Purpose  

This document provides an overall description of the VANGOôs V8130L  application processor, which 

describes the overview, features, logical structures, functions and register listings of each module. The 

document  also describes the interface timings and related parameters in diagrams. In addition, the 

document describes the pins, pin usages, performance parameters, and package dimension of V8130L  in 

detail.  

 

1.2.  Intended Audience  

The document is intended for:  

Å Design  and maintenance personnel for electronics  

Å Sales personnel for electronic parts and components  

 

1.3.  Symbol Conventions  

The symbols that may be found in this document are defined as follows.  

Symbol  Description  

WARNING  

A warning means that injury or death is  possible if the instructions are not 

obeyed.  

CAUTION  
A caution means that damage to equipment is possible.  

NOTE  

Provides additional information to emphasize or supplement important 

points of the main text.  

 

1.4.  Acronyms and Abbreviations  

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

AES Advanced Encryption Standard  

ADC Analog - to -Digital Converter  

AHB AMBA High -speed Bus  

APB Advanced Peripheral Bus  

ARM Advanced RISC Machine  

CPU Central Processing Unit  

CRC Cyclic Redu ndancy Check  

DES Data Encryption Standard  

DLL Delay -Locked Loop  

DMA Direct Memory Access  

ECC Error Correction Code  
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eFuse  Electrical Fuse, A one - time programmable memory  

EHCI  Enhanced Host Controller Interface  

eMMC Embedded Multi -Media Card  

ESD Electrostatic Discharge  

 FBGA Fine Ball Grid Array  

FIFO First In First Out  

GIC  Generic Interrupt Controller  

GMII  Gigabit Media Independent Interface  

GPIO General Purpose Input Output  

GPU Graphics Processing Unit  

I2C  Inter Integrated Circuit  

I2S  Inter I C Sound  

JEDEC Joint Electron Device Engineering Council  

JTAG Joint Test Action Group  

LCD Liquid -Crystal Display  

LSB Least Significant Bit  

MAC Media Access Control  

MII  Media Independent Interface  

MMC Multimedia Card  

MSB Most Significant Bit  

N/A  Not  Application  

NMI  Non Maskable Interrupt  

PAL Phase Alternating Line  

PCM Pulse Code Modulation  

PHY Physical Layer Controller  

PID  Packet Identifier  

PLL Phase-Locked Loop  

PWM Pulse Width Modulation  

R Read only/non -Write  

RGB Read Green Blue  

RMII  Reduc ed Media Independent Interface  

ROM Read Only Memory  

RTC Real Time Clock  

RW Read/Write  

RWAC 
Read/Write -Automatic -Clear,clear the bit automatically when the operation 

of complete.Write 0 has no effect  

RWC Read/Write -Clear  

RW1C Read/Write 1 to Clear, Wr iting 0 has non -effect  

RW1S Read/Write 1 to Set, Writing 0 has non -effect  

Rsvd  
Reserved:  Reserved for future RO implementations. Software shall ignore 

the value read from these bits .  

SDIO  Secure Digital Input Output  

SDRAM Sychronous Dynamic Random Acce ss Memory  

SOC System On Chip  

SPI Serial Peripheral Interface  

SRAM Static Random Access Memory  

UART Universal Asynchronous Receiver Transmitter  

Transmitter  UDF Undefined  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   49  / 871  

USB Universal Serial Bus  

UTMI  USB2.0 Transceiver Macrocell Interface  
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Chapter 2. Overvi ew  

This part describes the overview for V8130L  processor.  

Å Processor Overview  

Å Features  

Å Block Diagram  
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2.1.  Processor Overview  

The V8130L  processo r represents VANGOôs latest achievement in intelligent industrial control processors . 

The processor is ideal for applications that require advanced data processing, rich user interfaces, lower 

power consumption and higher system integration.   

The V8130L  pr ocessor has some very exciting features:  

Å CPU:  V8130L  is based on quad -core Cortex TM-A7 CPU architecture, the most power efficient CPU core 

ARMôs ever developed. 

Å Display: Content can be displayed on RGB panel.  

Å Audio:  Supports I2S interface for connect ing to an external audio codec.  

Å Memory:  Supports external memory interfaces to NAND Flash,  eMMC, NOR Flash and SDRAM port. 

SDRAM port can be configured to support LPDDR2, DDR2, DDR3, DDR3L, MDDR.  

Å Peripherals:  To reduce total system cost, V8130L  has a b road range of hardware peripherals to meet 

the flexible peripheral configuration requirements such as UART, SPI, USB2.0 OTG, CAN, I2C, MAC, eMMC, 

etc.  
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2.2.  Features  

2.2.1.  CPU Architecture  

Å Quad -core ARM Cortex TM-A7 Processor  

- ARMv7 ISA standard ARM instruction set  

- Thumb -2 Technology  

- TrustZone  

- Jazeller RCT  

- NEON Advanced SIMD  

- VFPv4 floating point  

- Large Physical Address Extensions(LPAE)  

- 32KB L1 Instruction cache and 32KB L1 Data cache for per CPU  

- 512KB L2 cache shared  

2.2.2.  Memory  

2.2.2.1.  Boot ROM  

Å On-chip 32KB ROM boot loader  

Å Supports fast boot from SPI NAND Flash, eMMC, SPI  NOR Flash, or those images downloaded via UART . 

Å Supports system code download through USB OTG , UART, and Ethernet  

2.2.2.2.  Embedded SRAM  

Å 128KB SRAM for system  

Å 2 instances of 32KB SRAM for one port RGMII  GMAC con troller memory  

Å 2 instances of 4KB SRAM for one port RMII MAC controller memory  

Å 2 instances of 4KB SRAM for one port MII MAC controller memory  

Å 32KB SRAM for CA7  

2.2.2.3.  SDRAM  

Å Compatible with JEDEC standard DDR2/DDR3/DDR3L/LPDDR 2/MDDR SDRAM  

Å Up to 4GB addre ss space  

Å 8/16/32 -bit data bus width  

Å 8-bit for ECC  that can do one -bit error correction, and two -bit error detection  

Å Supports clock frequency up to 1600MHz(DDR3)  

2.2.2.4.  eMMC  

Å Up to two ports, the first one is bootable  

Å JEDEC eMMC 5.1 mandatory part  

Å HS200 , not support high speed DDR and HS400  

Å Up to 32 GB in device density   

2.2.3.  System Peripherals  

2.2.3.1.  Timer   

Å 8 independent 32 -bit timers  

Å Four watchdog to generate reset signal or interrupt  
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Å Internal or external clock source for each timer  

2.2.3.2.  GIC  

Å Supports 16 SGIs( Software Generated Interrupt), 16 PPIs(Private Peripheral Interrupt) and 101  

SPIs(Shared Peripheral Interrupts)  

Å Supports ARM architecture security extensions  

Å Supports ARM architecture virtualization extensions  

2.2.3.3.  DMA  

Å 3 instances ,8 channels for each ins tance. Two instances in AXI, Channel arbiter with 2 - level round - robin 

mechanism. One instance in AHB, Channel arbiter with 4 - level round - robin mechanism.  

Å Interrupt generated for each DMA channel  

Å Transfers data width of 8/16/32/64 -bit  

Å Supports linear and IO address modes  

Å Programs the DMA burst size  

Å Flexible data source and destination address generation  

Å Supports data transfer types with memory - to -memory, memory - to -peripheral, peripheral - to -memory  

2.2.3.4.  SCU  

Å 7 PLLs. There are total 7 PLL instances to c reate AXI, APB, and peripheral clocks.  

Å Two external oscillator s. O ne is 25MHz oscillator, and another is 32.768kHz oscillator.  

Å Two internal ring oscillator s for CPU fast booting purpose and RTC. One is 120MHz, and +/ -  5% accuracy 

for CPU operation clo ck , and  another is  32.768KHz for RTC awake module purpose.  

Å Supports clock configuration and clock generated for corresponding modules.  

Å Supports software -controlled clock gating and software -controlled reset for corresponding modules.  

2.2.3.5.  RTC 

Å Timer, Calen dar, Alarm  

Å Supports full clock features: second/minute/hour/day/month/year(with leap year)  

2.2.3.6.  PWM  

Å 16  PWM channels outputs( 4 PWM instance s)  

Å Supports three kinds of output waveforms: continuous waveform, pulse waveform and complementarity 

pair  

Å Programma ble deadzone generator and controllable dead - time  

Å 0% to 100% adjustable duty cycle  

Å Up to 15 / 100MHz output frequency  

Å Minimum resolution is 1/(65536*65536)  

Å Supports interrupt for PWM output  

2.2.3.7.  Thermal Sensor  

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

Å Supports over - temperature protection interrupt and over - temperature alarm interrupt  

Å Averaging filter for thermal sensor reading  

2.2.3.8.  Crypto Engine  

AES 

Å NIST FIPS 197  
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Å Key size: 128 -bit, 192 -bit, and 256 -bit  

Å Modes based on NIST SP 800 -38: ECB, CTR, CBC, CFB, OFB, CBC -CS2, CMAC, CCM, GCM, and XTS  

HASH 

Å FIPS 180 -3: MD -5, SHA -1, SHA -256, SHA -224, SHA -384, and SHA-512  

Å FIPS 198: HMAC is supported for all algorithms except SM3  

Å 66 cycles per 512 -bits blocks for MD5 , SHA -224, and SHA -256  

Å 82 cycles per 512/1024 -bits blocks for SHA -1, SHA -384, and SHA -512  

TRNG 

Å FIPS 140 -2 certification  

Å Pass NIST -800 -22, NIST -800 -90B, and AIS31  

2.2.3.9.  eFuse  

Å One on -chip 4Kbit eFuse  

2.2.4.  Display Subsystem  

2.2.4.1.  Video Output  

Å Programmable resolution  of up to 2048x2048  

Å RGB serial output: 8 -bit  

Å Pixel clock rate of up to 150MHz  

2.2.5.  External Peripherals  

2.2.5.1.  USB  

Å Up to three USB OTG interfaces  

Å USB 2.0 OTG, with integrated one USB 2.0 analog PHY  

Å Compatible with USB2.0 Specification  

Å Support High -Speed( HS,480Mbit/s),Full -Speed(FS,12Mbit/s),and Low -Speed(LS,1.5Mbit/s) in host 

mode  

Å Supports High -Speed (HS, 480Mbit/s), Full -Speed (FS, 12Mbit/s) in Device mode  

Å Up to 8 user -configurable endpoints for Bulk, Isochronous, Control and Interrupt transfer  

2.2.5.2.  MAC  

Å Up to three MAC interfaces  

Å Compliant with the IEEE 802.3 -2002 standard  

Å Programmable frame length to support Standard or Jumbo Ethernet frames with size up to 9KB  

Å Supports 10/100/1000Mbps data transfer rates  

Å One RGMII port, one RMII port, and on e MII port  

Å Supports a variety of flexible address filtering modes  

Å Supports full and half duplex operations  

2.2.5.3.  SPI  

Å Up to 9 independent SPI controllers  

- One port for SPI flash with XIP, and prefetch  

- One port for ESAM  

- 7 ports for others, and can be master o r slave  
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Å Internally generated or externally supplied serial clock, and can be up to 100MHz  

Å Programmable frame/sync polarity  

Å Programmable serial clock polarity, phase, and frequency  

Å Programmable serial bit sequences (MSB or LSB first)  

Å Serial data l ength ranges from 4 bits to 128 bits  

Å Texas Instrument Synchronous Serial Port, Motorola Serial Peripheral Interface, National 

Semiconductor MICROWIRE, and LCD driver serial interface  

2.2.5.4.  UART  

Å Up to 10 UART controllers  

-  Five ports without RTC/CTS  

-  Three por ts with RTC/CTS  

-  Two ports with IrDA, and without RTC/CTS  

Å Compatible with industry -standard 16C550A UARTs  

Å Supports for word length from 5 to 8 bits,an optional parity bit,and 1,1.5 or 2 stop bits  

Å Programmable parity(even,odd and no parity)  

Å UART bau d rate from 1200bps to 3686400bps  

Å IrDA 1.3 SIR with up to 115200bps  

Å IrDA 1.3 FIR 4000000bps  

2.2.5.5.  I2C  

Å Five I2C ports  

Å Mode: Standard, Fast, Fast+ (F/S), High -Speed (Hs)  

Å master -TX, master -RX, slave -TX, and slave -RX 

Å multi -master mode  

Å 7-bit, 10 -bit  

2.2.5.6.  I2S  

Å Two I2S ports  

Å Can be reconfigured as SPI  

Å Can be master or slave  

Å Internally generated or externally supplied serial clock  

Å Programmable frame/sync polarity  

Å Programmable serial clock polarity, phase, and frequency  

Å Programmable serial bit sequen ces (MSB or LSB first)  

Å Serial data length ranges from 4 bits to 128 bits  

Å Philips I2S, Intel AC - link, SPDIF frame  

Å Programmable I2S format (Includes data padding bits and justification)  

2.2.5.7.  CAN  

Å Two CAN ports  

Å Bosch CAN 2.0 A/B and FD 1.0  

Å Arbitration b it rate up to 1Mbps  

Å Data bit rate up to 8  Mbps  
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2.2.5.8.  Keypad  

Å One keypad matrix interface up to 8 rows and 16 columns  

Å Interrupt for key press or key release  

Å Internal debouncing filter to prevent switching noises  

2.2.6.  Package  

Å TFBGA 510  balls, 0.65mm ball pitch , 16mm x 16mm  
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2.3.  Block  Diagram  

The follow figure shows the block diagram of the V8130L  processor.  

Display Out

32-bit           

DDR3/DDR3L

8-bit ECC

eMMC5.1 x2

System

SCU

GIC

DMA x3

Timer x8

PWMTMR x4

Connectivity

USB2.0 x3 

TDC x1

SSP_SPI x7

UART x10

MAC x3

Crypto Engine

LCDC

ADC

KeypadTemp Sensor

RTC

Memory

L2 cache 512KB

SSP_I2S x2

Audio

 

ARM Cortex-A7

 

A7
I cache
32KB

D cache
32KB

NEON
SIMD

TrustZone
/FPU

CAN x2

GPIO x64

I2C x5

WDT x4

 

Figure 2-1. V8130L  Block Diagram  
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Chapter 3. Pin Description  

This part details the V8130L  pin description from the following aspects:  

Å Pin Characteristics  

Å GPIO Multiplex Function  

Å PWM timer output signals  

Å Signal Descriptions  
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3.1.  Pin Characteristics  

Table 3 -1 lists the characteristics of V8130L  pins.  

Table 3-1. Pin Characteristics  
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3.2.  GPIO Multiplex Func tion  

The following table provides a description of the V8130L  GPIO multiplex function.  

Table 3-2. GPIO Multiplex Function  

PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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PAD Mode0  Mode1  Mode2  Mode3  Mode4  Mode5  Mode6  Mode7  ModeX  
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The RGB output can be multiplexed to BT656 output, so the pin correspondence between LCD0 and BT656 

is as follows.  
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Pin Name  LCD Pin  BT656 Pin  

PD3 LCD0_D3  VD0  

PD4 LCD0_D4  VD1  

PD5 LCD0_D5  VD2  

PD6 LCD0_D6  VD3  

PD7 LCD0_D7  VD4  

PD10  LCD0_D10  VD5  

PD11  LCD0_D11  VD6  

PD12  LCD0_D12  VD7  

Note: P lease never switch pin -mux mode for different pad to the same GPIO bit, or same functional pin . 

3.3.  PWM timer output signals  

The PWM timer output signals can be mapped to Leo dedicated instance by the table list as 

below.  

 FTTMR010 instance  Timer Output Signal  

PWM_0  u_FTPWMTMR010  tmr1_out  

PWM_1  u_FTPWMTMR010  tmr2_out  

PWM_2  u_FTPWMTMR010  tmr3_out  

PWM_3  u_FTPWMTMR010  tmr4_out  

PWM_4  u_FTPWMTMR010_u1  tmr1_out  

PWM_5  u_FTPWMTMR010_u1  tmr2_out  

PWM_6  u_FTPWMTMR010_u1  tmr3_out  

PWM_7  u_FTPWMTMR010_u1  tmr4_out  

PWM_8  u_FTPWMTMR010_u2  tmr1_out  

PWM_9  u_FTPWMTMR010_u2  tmr2_out  

PWM_10  u_FTPWMTMR010_u2  tmr3_out  

PWM_11  u_FTPWMTMR010_u2  tmr4_out  

PWM_12  u_FTPWMTMR010_u3  tm r1_out  

PWM_13  u_FTPWMTMR010_u3  tmr2_out  

 

3.4.  Signal Descriptions  

V8130L  contains many peripheral interfaces.  Many of the interfaces can multiplex up to eight functions. 

Pin-multiplexing configuration can refer to Table 3-1 and Table 3-2. Table 3-3 shows the detailed function 

description of every signal based on the different interface.  

Table 3-3. Signal Descriptions  

Pad Name  Description  

SPIF   
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Pad Name  Description  

X_SPI_CLK  SPI Clock Signal  

X_SPI_CS_N  SPI Chip Select Signal  (active low)  

X_SPI_DI  SPI Master Data In,  Slave Data Out  

X_SPI_DO  SPI Master Data Out,  Slave Data In  

X_SPI_HOLD_N  SPI Data In/ Out  

X_SPI_WP_N  SPI Data In/Out  

EMMC0   

X_EMMC0_CLK  EMMC Clock Signal  

X_EMMC0_CMD  EMMC Command Line  

X_EMMC0_RSTN  EMMC Reset signal  

X_EMMC0_DATA[7:0]  EMMC Data  

RTC   

X_RTC_XTAL_IN  RTC XTAL In  

X_RTC_XTAL_IO  RTC XTAL OUT  

AON   

X_SYS_XTAL_IN  System XTAL In  

X_SYS_XTAL_IO  System XTAL Out  

X_RESET_N  Reset Signal  

X_PSW_0  Power Swith Signal  

X_PSW_DDRCK  Power Swith For DDR  

X_OM  Entering Test Mode Signal  

USB   

X_USB0_DRVBUS  USB0 Drive Vbus  

X_USB0_VBUS  USB0 Voltage Bus  

X_USB1_DRVBUS  USB1 Drive Vbus  

X_USB1_VBUS  USB1 Voltage Bus  

X_USB2_DRVBUS  USB2 Drive Vbus  

X_USB2_VBUS  USB2 Voltage Bus  

JTAG   

X_JTAG_TRST_N  JTAG Reset Signal  

X_JTAG_TDI  JTAG Data Input  

X_JTAG_SWDITMS  JTAG Mode Select Input  

X_JTAG_TDO  JTAG Data Output  

X_JTAG_SWCLKTCK  JTAG Clock Input  

I2C   

X_I2C0_SCL  Serial Clock Line  

X_I2C0_SDA  Serial Data Line  

X_I2C1_SCL  Serial Clock Line  

X_I2C1_SDA  Serial Data Line  

X_I2C2_SCL  Serial Clock Line  
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Pad Name  Description  

X_I2C2_SDA  Serial Data Line  

X_I2C3_SCL  Serial Clock Line  

X_I2C3 _SDA  Serial Data Line  

SPI2AHB   

X_HSPI_CLK  HSPI Clock Signal  

X_HSPI_CS  HSPI Chip Select Signal  

X_HSPI_DI  HSPI Data In  

X_HSPI_DO  HSPI Data Out  

SSP(SPI)   

X_SPI0_CLK  SPI Clock Signal  

X_SPI0_CS  SPI Chip Select Signal  (active low)  

X_SPI0_DI  SPI Master Data In,  Slave Data Out  

X_SPI0_DO  SPI Master Data Out,  Slave Data In  

X_SPI1_CLK  SPI Clock Signal  

X_SPI1_CS  SPI Chip Select Signal  (active low)  

X_SPI1_DI  SPI Master Data In,  Slave Data Out  

X_SPI1_DO  SPI Master Data Out,  Slave Data In  

X_SPI2_CLK  SPI Clock Signal  

X_SPI2_CS  SPI Chip Select Signal  (active low)  

X_SPI2_DI  SPI Master Data In,  Slave Data Out  

X_SPI2_DO  SPI Master Data Out,  Slave Data In  

X_SPI3_CLK  SPI Clock Signal  

X_SPI3_CS  SPI Chip Select Signal  (active low)  

X_SPI3_DI   SPI Master Data In,  Slave Data Out  

X_SPI3_DO  SPI Master Data Out,  Slave Data In  

X_SPI4_CLK  SPI Clock Signal  

X_SPI4_CS  SPI Chip Select Signal  (active low)  

X_SPI4_DI  SPI Master Data In,  Slave Data Out  

X_SPI4_DO  SPI Master Data Out,  Slave Data In  

X_SPI5_CLK  SPI Clock Signal  

X_SPI5_CS  SPI Chip Select Signal  (active low)  

X_SPI5_DI  SPI Master Data In,  Slave Data Out  

X_SPI5_DO  SPI Master Data Out,  Slave Data In  

X_SPI6_CLK  SPI Clock Signal  

X_SPI6_CS  SPI Chip Select Signal  (active low)  

X_SPI 6_DI  SPI Master Data In,  Slave Data Out  

X_SPI6_DO  SPI Master Data Out,  Slave Data In  

SPI (ESAM)   

X_SPI7_CLK  SPI Clock Signal  

X_SPI7_CS  SPI Chip Select Signal  (active low)  
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Pad Name  Description  

X_SPI7_DI  SPI Master Data In,  Slave Data Out  

X_SPI7_DO  SPI Master Data O ut,  Slave Data In  

SSP (I2S)   

X_I2S0_FS  I2S Frame/Sync.  

X_I2S0_RXD  I2S Data Input  

X_I2S0_SCLK  I2S Bit Clock  

X_I2S0_TXD  I2S Data Output  

X_I2S1_FS  I2S Frame/Sync  

X_I2S1_RXD  I2S Data Input  

X_I2S1_SCLK  I2S Bit Clock  

X_I2S1_TXD  I2S Data Output  

UART   

X_UART0_TX  UART Data Transmit  

X_UART0_RX  UART Data Receive  

X_UART1_TX  UART Data Transmit  

X_UART1_RX  UART Data Receive  

X_UART2_TX  UART Data Transmit  

X_UART2_RX  UART Data Receive  

X_UART2_NRTS  UART Data Request to Send  

X_UART2_NCTS  UART Data Clear to Send  

X_UART3_TX  UART Data Transmit  

X_UART3_RX  UART Data Receive  

X_UART3_NRTS  UART Data Request to Send  

X_UART3_NCTS  UART Data Clear to Send  

X_UART4_TX  UART Data Transmit  

X_UART4_RX  UART Data Receive  

IrDA   

X_UART5_TX  UART Dat a Transmit  

X_UART5_RX  UART Data Receive  

X_UART5_RX_h  Infrared Receive For FIR  

X_UART6_TX  UART Data Transmit  

X_UART6_RX  UART Data Receive  

X_UART7_TX  UART Data Transmit  

X_UART7_RX  UART Data Receive  

X_UART8_TX  UART Data Transmit  

X_UART8_RX  UART Data Receive  

X_UART8_RX_h  Infrared Receive For FIR  

X_UART9_TX  UART Data Transmit  

X_UART9_RX  UART Data Receive  

RGMII   
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Pad Name  Description  

X_RGMII_RX_CK  RGMII receive clock  

X_RGMII_RXD[3:0]  Receive data  

X_RGMII_RXCTL  Control signal for transferring other RX sign als from RGMII  

X_RGMII_GTX_CK  RGMII transmit clock  

X_RGMII_TXCTL  Control signal for transferring other TX signals from RGMII  

X_RGMII_TXD[3:0]  RGMII Transmit data  

X_RGMII_MDC  Clock of PHY management  

X_RGMII_MDIO  Data input/output of PHY management  

RMII   

X_RMII_TXD[1:0]  RMII Transmit data  

X_RMII_TX_EN  Transmit enable  

X_RMII_RX_CRSDV  Receive carrier sense/data valid  

X_RMII_RX_ER  Receive error  

X_RMII_RXD[1:0]  Receive data  

X_RMII_REF_CLK  RMII 50 -MHz REF_CLK 

X_RMII_MDC  Clock of PHY man agement  

X_RMII_MDIO  Data input/output of PHY management  

MII   

X_MII_TXD[3:0]  MII Transmit data  

X_MII_TX_EN  MII Transmit enable  

X_MII_RX_DV  Receive data valid  

X_MII_RX_ER  Receive error  

X_MII_RXD[3:0]  MII Receive data  

X_MII_MDC  Clock of PHY ma nagement  

X_MII_MDIO  Data input/output of PHY management  

X_MII_RX_CK  MII receive clock  

X_MII_TX_CK  MII transmit clock  

X_MII_TX_ER  Transmit error  

X_MII_CRS  Carrier sense  

X_MII_COL  Collision detect  

EMMC1   

X_EMMC1_CLK  EMMC1 Clock Signal  

X_EMMC1_CMD  EMMC1 Command Line  

X_EMMC1_RSTN  EMMC1 Reset Signal  

X_EMMC1_DATA[7:0]  EMMC1 Data  

LCDC   

X_LC_PCLK  Pixel clock of panel  

X_LC_VS  Vertical synchronization signal of panel  

X_LC_HS  Horizontal synchronization signal of panel  

X_LC_DE  Data enabl e signal of panel  
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Pad Name  Description  

X_LC_DATA[23:0]  Pixel data of panel DATA  

MISC   

X_I2S_MCLK  I2S Clock Signal  

X_SPI_DCX1  SPI Data Command Flag  

X_SPI_DCX2  SPI Data Command Flag  

DDR   

X_DDR_RASn  Row Address Strobe  

X_DDR_ADDR[15:0]  DDR Address  

X_DDR_ODT  DDR O n-Die Termination  

X_DDR_BA[2:0]  DDR Bank Select Signal  

X_DDR_CSn[1:0]  DDR Chip Select Signal  

X_DDR_RESETN  DDR Reset Signal  

X_DDR_CKE[1:0]  DDR Clock Select  

X_DDR_CK  DDR Clock Output Signal  

X_DDR_CKB  DDR Clock Output Signal  

X_DDR_WEn  DDR Writer  Enable  

X_DDR_CASn  DDR Column Address Strobe  

X_DDR_DM_0  DDR Data Mask 0  

X_DDR_DQSB_0  DDR DQS 0 # Used In the Different DQS Mode  

X_DDR_DQS_0  DDR DQS 0  

X_DDR_DQ_0[7:0]  DDR DQ Data Bus 0  

X_DDR_VREF_D0  DDR Reference Voltage For Receivers 0  

X_DDR_D M_1  DDR Data Mask 1  

X_DDR_DQSB_1  DDR DQS 1 # Used In the Different DQS Mode  

X_DDR_DQS_1  DDR DQS 1  

X_DDR_DQ_1[7:0]  DDR DQ Data Bus 1  

X_DDR_VREF_D1  DDR Reference Voltage For Receivers 1  

X_DDR_DM_2  DDR Data Mask 2  

X_DDR_DQSB_2  DDR DQS 2 # Used In  the Different DQS Mode  

X_DDR_DQS_2  DDR DQS 2  

X_DDR_DQ_2[7:0]  DDR DQ Data Bus 2  

X_DDR_VREF_D2  DDR Reference Voltage For Receivers 2  

X_DDR_DM_3  DDR Data Mask 3  

X_DDR_DQSB_3  DDR DQS 3 # Used In the Different DQS Mode  

X_DDR_DQS_3  DDR DQS 3  

X_DDR_ DQ_3[7:0]  DDR DQ Data Bus 3  

X_DDR_VREF_D3  DDR Reference Voltage For Receivers 3  

X_DDR_DM_4  DDR Data Mask 4  

X_DDR_DQSB_4  DDR DQS 4 # Used In the Different DQS Mode  

X_DDR_DQS_4  DDR DQS 4  
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Pad Name  Description  

X_DDR_DQ_4[7:0]  DDR DQ Data Bus 4  

X_DDR_VREF_D4  DDR Refere nce Voltage For Receivers 4  

X_DDR_RDRVUP  Pad To The Precise External Resistor For Compensating The Pull -up Driver  

X_DDR_RDRVDN  Pad To The Precise Internal Resistor For Compensating The Pull -down Driver  

OTG   

X_OTG_0_DP  USB D +  Signal  

X_OTG_0_DM  USB D -  Signal  

X_OTG_1_DP  USB D +  Signal  

X_OTG_1_DM  USB D -  Signal  

X_OTG_2_DP  USB D +  Signal  

X_OTG_2_DM  USB D -  Signal  

ADC   

X_ADC_XAIN0  Analog Input 0  

X_ADC_XAIN1  Analog Input 1  

X_ADC_XAIN2  Analog Input 2  

X_ADC_XAIN3  Analog Input 3  

X_ADC_XAIN4  Analog Input 4  

X_ADC_XAIN5  Analog Input 5  

X_ADC_XAIN6  Analog Input 6  

X_ADC_XAIN7  Analog Input 7  

X_ADC_XVRT  Analog Higher/Positive Reference Voltage For ADC  

X_ADC_XVRB  Analog Lower/Negative Reference Voltage For ADC  
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Chapter 4. System  

This part details  the V8130L  system construction from following aspects . 

Å Memory Mapping  

Å Clock 

Å Reset 

Å GPV 

Å DDR 

Å SCU 

Å WDT 

Å System Boot  

Å PWMTMR 

Å GIC 

Å DMAC for AXI  

Å DMAC for AHB  

Å ADC 

Å TDC 

Å eFUSE 

Å Port Controller  

Å Crypto Engine  

Å Secure design 
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4.1.  Memory Mapping  

1MB

OTG2_1

1MB

1MBOTG2_0

1MB

1MB

1MB

OTG2_2

GPV_1

1MB

SPIF_CMD

1MB

eMMC_1

1MB

eMMC_0
Reserved

DMAC_1 (Descriptor)

0x1000_0000

0x1010_0000

0x1020_0000

0x1030_0000

0x1040_0000

0x1050_0000

0x11FF_FFFF

0x1200_0000

DMAC_0 (Descriptor)32KB
0x0_0000_0000

0x0_0000_8000

0x0_0800_0000

128KB

0x0_1200_0000
32MB

ROM

Reserved

SPIF_XIP

REMAP=0

0x0_1000_0000

SRAM

128MB

AXI Peripherals

AHB Peripherals

Reserved

0x0_1400_0000
32MB

EFuse

0x0_2220_0000

Reserved

0x0_3000_0000

0x1210_0000

0x1220_0000

0x1230_0000

0x13FF_FFFF

1MB

1MB

FTSCU

1MB

WDT_0

1MB

WDT_1

0x2800_0000

0x2810_0000

0x2820_0000

0x2830_0000

0x2840_0000
AES/SHA CSR 

TRNG

DMAC_0 CSR

1MB
0x0_2200_0000

Reserved

0x2850_0000

0x2860_0000

0x2900_0000

1MB

1MB

0x0_2222_0000

0x0_0000_0000

0x0_0800_8000

0x0_0800_0000

0x0_1200_0000

ROM

Reserved

SPIF_XIP

REMAP=1

0x0_1000_0000

SRAM

AXI Peripherals

AHB Peripherals

Reserved

0x0_1400_0000

EFuse

0x0_2220_0000

Reserved

DDR

0x0_3000_0000

0x0_2200_0000

0x0_2222_0000

SPI_ESAM 1MB

0x0_2210_0000
SPI_ESAM

0x0_2210_0000

GPV_0

Reserved

0x1060_0000

0x1070_0000

1MB

1MB

0x1_8000_0000

Secure APB
0x0_2800_0000

Secure APB
0x0_2800_0000 128MB

CA7_CSR
0x2A00_0000

1MB

Reserved

0x0_8000_0000

Reserved

0x3000_0000

TZC1 CSR

TZC2 CSR

TZC3 CSR

0x2870_0000

0x2880_0000

0x2890_0000 1MB

1MB

1MB

Non Secure APB

Reserved

0x0_5400_0000

0x0_5800_0000

dRAM_SHARE

DMAC0200x0_5000_0000
0x0_5010_0000

0x0_5012_0000

Reserved Reserved

SRAM

0x0_5012_8000

EMC_1 CSR

EMC CSR
0x28A0_0000

0x28B0_0000

DDR_CFG

0x28C0_0000

1MB

1MB

1MB

 

Figure 4-1. Memory Space Block Diagram of CA7  
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1MB

1MB

GMAC_0 CSR

1MB

GMAC_1 CSR

1MB

GMAC_2 CSR

WDT_2

0x5400_0000

0x5410_0000
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0x5430_0000

0x5440_0000
ADC

TDC

WDT_3

DMAC_1 CSR
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0x5480_0000

1MB

1MB

1MB

1MB

1MB

1MB

CAN_1

1MB

I2S_0

1MB

SPI_0

UART_0
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0x54C0_0000
SPI_1

SPI_2

UART_1

UART_2

0x54D0_0000
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1MB
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1MB

1MB
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UART_3

1MB
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1MB
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UART_9
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0x5520_0000

0x5530_0000

0x5540_0000

I2C_0

I2C_1
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0x55FF_FFFF

1MB

1MB

1MB

GPIO_1

1MB

1MB
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0x5630_0000

0x5640_0000

LCDC

CAN_0

SPI_3

SPI_4
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0x5660_0000
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1MB

1MB

1MB

1MB

1MB
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SPI_5

1MB

UART_5

1MB

UART_6
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0x56B0_0000

0x56C0_0000
UART_7

PWMTMR_2

I2C_3

0x56D0_0000

0x56E0_0000

0x56F0_0000
1MB

1MB

1MB

GPIO_0

UART_4 1MB

0x5560_0000

I2C_2
0x5570_0000

1MB

UART_8

1MB

I2C_4
0x5700_0000

0x5580_0000
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0x57FF_FFFF
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0x57F0_0000
1MB

SPI_6 1MB

0x5710_0000
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1MB
0x5720_0000
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Figure 4-2. Memory Space Block Diagram of CA7 Non -Secure APB  
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4.2.  Clock  

4.2.1.  System Clocking  

The clocking mechanism for V8130L  is divided into multiple groups. These groups are summarized in 

Table 4-3 according to which PLL they are attached to.  

4.2.2.  External Clock Sources  

V8130L  will h ave the external clock sources connected to the device. These clock sources are shown in 

Table 4-1. 

Table 4-1. External Clock Sources (XTAL)  

Clock Frequency  Clock Name   Details  

25 MHz  T_osc_in  Used to drive PLL from which the CPU and bus clocks are 

derived  

32.768 KHz  T_rtclk_in  Used to RTC timer clock (Calendar)  

 

4.2.3.  Internal Ring OSC  

Table 4-2. In ternal Clock Sources  

Clock Frequency  Clock Name  Details  

120 MHz ± 6.5%  OSC_HI  Used to provide system fast -boot application  

32.768 KHz ± 4%  OSC_LO  Used to SCU and WDT timer clock source  

 

4.2.4.  PLL Programming Values  

Table 4-3 defi nes the PLLs used in this device as well as the default output frequencies and corresponding 

default programming values.  

Table 4-3. PLL Default Frequencies and Programming Values  

PLL 

Instance  

Default 

Output 

Clock 

(MHz)  

Programming 

NS[5:0]  

Programming 

MS[3:0]  

Details  

PLL0  10 00 MHz  32  1  The output of this PLL is divided by 

programmer divider to 800 MHz and drives 

the Cortex -A7 CPU and the AMBA bus clock 

for high performance purpose that keeps 

the ratio  between CPU and bus is 1:2 mode.  

AXI bus Clk (AClk) = 400 MHz  

Note:  

1. The programming values of NS and MS 

are controlled by SCU.  

2. When fast boot, the clock and bus of 
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Cotex -A7 come from the internal ring O.S.C 

of 120 MHz.  

PLL1  1000 MHz  40  1  For GMAC controller and partial peripheral 

clock generation  

Note:  

1. PLL1 output frequency= PLL1 input 

frequency * NS / MS.  

PLL2  600 MHz  24  1  For peripheral bus clock generation  

Note:  

1. PLL2 output frequency= PLL2 input 

frequency * NS / MS.  

PLL3  159.75 

MHz  

213  2  For audio clock generation  

Note:  

1. PLL3 output frequency= PLL3 input 

frequency * NS / MS.  

PLL4  400 MHz  32  -   For DDR controller clock generation  

Note:  

1. PLL4 output frequency= PLL4 input 

frequency * NS.  

PLL5  297 MHz  198  2  For LCDC display clock  

Note:  

1. PLL5 output frequency= PLL5 input 

frequency * NS / MS.  

PLL6  600 MHz  24  1  For sub -system clock generation  

Note:  

1. PLL6 output frequency= PLL6 input 

frequency * NS / MS.  

PLL7  400 MHz  32  1  For eMMC clock genera tion  

Note:  

1. PLL7 output frequency= PLL7 input 

frequency * NS / MS.  

Notes:  

1. PLL0 and PLL4 are controlled by SCU unit, and configured by base address 0x2800_0000.  

2. PLL0/PLL4 enable is controlled by the same bit (0x2800_0030[0]).  

3. PLL0, PLL1, PLL2,  PLL4 and PLL6 are enabled and disabled by software on booting up. The clock 

switching is designed for glitch free, and the signal needs to be synchronized by the source clocks. Users 

need to keep clock exist when switching is on -going, and close the clock  after switching is completed.  

 

4.2.5.  Summary Clock information  

This section summarizes the clock names, frequencies, clock periods, and synthesis recommendations for 

V8130L . Further descriptions of each clock domain can be found in the following sections.  
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Tab le 4-4. Clock Summary  

Block  Clock Name  Clock 

Freq.(MHz)  

Clock 

Derived 

from:  

Description/Note  

CORTEXA7  ca7_clk  800  PLL0  Cortex -A7 CPU clock frequency  

CORTEXA7  ca7_aclk  400  PLL0  Cortex -A7 bus clo ck frequency  

DDR  ddr_ch0_aclk  

ddr_ch1_aclk  

ddr_ch2_aclk  

ddr_ch3_aclk  

400  

300  

300  

200  

PLL0  

PLL2  

PLL2  

PLL1  

DDR bus clock  

DDR  ddr_pclk  100  PLL1  APB clock  

DDR  ddr_ctlclk  400  PLL4  FTDDR3030 controller mclk  

EMC  aclk  300  PLL2  AHB2 ROM AHB bus interface 

clock  

EMC  aclk  300  PLL2  AHB2ERAM AHB bus interface 

clock  

MAC  

(u0 ~ u2)  

aclk  200  PLL1  AXI bus interface clock of GMAC 

controller  

MAC_0  Clk125_i  125  PLL1  125 MHz reference clock  

MAC_0  Clk25_i  25  PLL1  25 MHz refer ence clock  

MAC_0  Clk2pt5_i  2.5  PLL1  2.5 MHz reference clock  

MAC_0  PTPClk  100  PLL1  PTP clock  

MAC_1  RMII_REF_CL

K  

50  External  External reference clock  

MAC_1  PTPClk  100  PLL1  PTP clock  

MAC_2  Clk25_i  25  PLL1  25 MHz reference clock  

MAC_2 Clk2pt5_i  2.5  PLL1  2.5 MHz reference clock  

MAC_2  PTPClk  100  PLL1  PTP clock  

OTG(0 ~ 2)  sclk  200  PLL1  FOTG210 controller AXI bus clock  

OTG(0 ~ 2)  coreclkin  12  PLL2  FOTG210 controller core clock 

input  

SPI2AHB  sck  25  External  SPI clock  

SPI2AHB  sys_clk  200  PLL1  AHB bus clock  

SDC(0 ~ 1)  sys_hclk  200  PLL1  AHB bus clock  

SDC(0 ~ 1)  sdclk1x  200  PLL7  Used for memory control clock  

SDC(0 ~ 1)  sdclk2x  400  PLL7  Twice as the sdclk1x clock  

AES/SHA  BusClk  200  PLL1  All clocks of BP450 IP are the 

same with bus clock  

SPIF  sys_clk  200  PLL1  AHB bus clock  
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SPIF spi_clk  100  PLL1  SPI clock  

DMAC030 (0 ~ 

1)  

aclk  300  PLL2  AXI bus interface clock of DMA 

controller  

SPI(0 ~ 7)  PCLK  100  PLL6  SSP/SPI low -speed APB bus 

interface clock  

SPI(0 ~ 7)  SSPCLK  100  PLL1  SPI serial clock input  

This clock drives the serial clock 

generator.  

SPI(0 ~ 7)  sclk_out_r  -   SSPCLK  The output serial clock 

(sclk_out_r) is generated 

according to the following 

equation:  

Fsclk_out_r = Fsspclk / 2 * 

(SCLKDIV + 1)  

PWMTMR(0 ~ 3)  ext_clk0  15  PLL2  Additional external clock source 

that can be chosen as the source 

clock of the timer1 counter  

PWMTMR(0 ~ 3)  ext_clk1  15  PLL2  Additional external clock source 

that can be chose n as the source 

clock of the timer2 counter  

PWMTMR(0 ~ 3)  ext_clk2  15  PLL2  Additional external clock source 

that can be chosen as the source 

clock of the timer3 counter  

PWMTMR(0 ~ 3)  ext_clk3  15  PLL2  Additional external clock source 

that can be  chosen as the source 

clock of the timer4 counter  

PWMTMR(0 ~ 3)  PCLK  100  PLL6  APB clock  

SCU  pclk  100  PLL1  APB bus interface clock of system 

control unit  

SCU  scu_clk  32.768 KHz  Internal 

oscillator  

Clock output of system control 

unit  

SCU  rtc_clk  32.768 KHz  Internal 

oscillator  

RTC clock output of system 

control unit  

IIC(0 ~ 4)  PCLK  100  PLL6  APB bus interface clock of I2C 

interface controller  

UART(0 ~ 9)  PCLK  100  PLL6  APB bus interface clock of UART  

UART(0 ~ 9)  io_urda_uclk   120  PLL2  UART controller clock  

GPIO(0 ~ 1)  PCLK  100  PLL6  APB bus interface clock of GPIO 

controller  
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WDT(0 ~ 3)  PCLK  100  PLL6  APB bus interface clock of WDT  

WDT(0 ~ 3)  EXTCLK  32.768 KHz  Internal 

oscillator  

Additional external clock sour ce 

that can be chosen as the source 

clock  

EFUSE  PCLK  100  PLL1  APB bus interface clock of eFuse 

controller  

EFUSE  eFuse_clk  25  XTAL  System clock of eFuse controller  

TRNG  PCLK  100  PLL1  APB bus clock of TRNG 

configuration  

CAN(0 ~ 1)  sys_cl k  100  PLL6  CAN bus controller system clock  

CAN(0 ~ 1)  pclk  100  PLL6  APB bus clock for configuration 

feature  

KBC  pclk  100  PLL6  APB bus clock for configuration 

feature  

LCDC Aclk  200  PLL1  AXI bus clock  

LCDC LC_CLK  148.5  PLL5  LCD contr oller clock  

LCDC  LC_SCALER_

CLK  

148.5  PLL5  Clock for scaler  

LCDC  TV_CLK  148.5  PLL5  Clock for the TV domain  

DMAC  hclk  150  PLL6  AHB bus clock  

4.2.6.  Top Level Clocking Diagram  

The crystal and PLL are integrated in SoC_top. SoC_top provides the st able 25 MHz clock from crystal and 

120 MHz internal oscillator for CPU fast boot purpose. The detailed clock generation diagram are listed in 

Figure 4-3~ Figure 4-8  

Figure 4 - 8 .  

Note:  

There are two clock sources for V8130L  clock system, one is internal 120 MHz OSC and the other is PLL 

source. The clock diagram lists all generated clock frequency on leaf marked by ñredò and ñgreenò.  

ñRedò: From PLL clock source  

ñGreenò: From internal 120 MHz OSC 
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Figure 4-3. Clock Distribution Diagram (For CA7)  

 

 

 

Figure 4-4. Clock Distribution Diagram (Fo r Peripheral Part 1)  
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Figure 4-5. Clock Distribution Diagram (For Peripheral Part 2)  

 

Figure 4-6. Clock Distribution Diagram (For Peripheral Part 3)  
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Figure  4-7. Clock Distribution Diagram (eMMC/LCDC Controller Clock Generation)  
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Figure 4 - 8 . Clock Distribution Diagram (MAC Controller C lock)  

4.2.7.  Special Clock Specification  

For customer system application and requirement, there are some specifications for peripheral device and 
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clock generation configuration in this chapter.  

4.2.7.1.  UART Baud Rate Specification and Configuration of UART  

For V8130L  system requirement, the UART baud rate can support 1200bps, and up to 3686400bps by the 

configuration extension register. In some applications, the ideal baud rate is not equivalent to the 

practical baud rate.  

Below is the baud rate configuration list and de viation for reference.  

 

Notes:  

1. m/n is the fraction divider setting in the extension register.  

2. PSR/DL are the UART configuration registers by the UART specification.  

3. By the combination of these register settings, it can meet the system baud rate r equirement.  

4.2.7.2.  IrDA Data Rate Specification and Clock Configuration of UART  

For data transformation by IrDA protocol, it supports SIR mode and FIR mode. The data rate 

can be 9.6 KB/s and 115.2 KB/s in SIR mode and 4 MB/s in FIR mode. The clock source of 

UART mode and IrDA mode can be switched by the mux of uart_fir and PSR and DL as listed 

in the below table.  

 

Note: For FIR mode, PB16XCLK must be dedicated to 8 MHz!  

4.2.8.  V8130L  Core and IO Voltages  

V8130L  has a core operating voltage of 1.1 V. The V8130L  I/O is de signed for the 3.3 -V operation.  

4.2.9.  Clock Gating  for Dynamic Power Reduction  

To reduce the dynamic power consumption, clock gating is implemented by using the clock control 

registers within the System Control unit. Synthesis level clock gating will also be im plemented in V8130L .  

4.2.9.1.  Power Rail Scheme  

Table 4-5. Power Rail Scheme  
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Power Rail Parameter  Minimum Voltage  Nominal Voltage  Maximum Allowable 

Voltage  

Core voltage  1.045 V  1.1 V  1.155 V  

I/O voltage  3.1 35 V  3.3 V  3.465 V  

4.2.9.2.  Power Domains  

There is always -on domain (AON) for RTC and others (Default domain) can be power -off for application.  

The AON and Default domain are all 1.1 V power source.  

 

Figure 4-9. Power Domain Diagram of V8130L  

V8130L  has a single internal power domain, the core power domain (Core power is 1.1 V).  
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4.3.  Reset  

4.3.1.  Power - On Reset (Cold Reset) and Power Enable Operation  

The power -on reset is a cold reset that can be asserted by the POR hardco re in SoC. The POR analog IP is 

usually integrated to the same power domain with the Real Time Clock Unit. When the RTC power is 

applied, the power -on reset will be asserted to initialize all functions of the Real Time Clock Unit and 

clocked by build - in RC  OSC. The system will start to execute the power enable sequence. It will drive the 

scu_pwren port to enable the power of the power control unit. When the power control unit is ready, it will 

issue a scu_por_n to the reset related logical and IPs that are integrated into the PCU power domain. A 

hardware reset input port is in the power control unit, which is connected to a RC circuit with a reset 

button in PCB to automatically trigger a reset event and then, release it after the interval of the RC 

charging time when power is attached. In the power enable sequence, PCU will enable the power of the 

clock control unit and start the boot -up sequence after inactivating the reset.  

The clock control unit is implemented in the core power domain, and the most blocks and peripherals are 

integrated into this power domain. Consequently, it is possible to cause the in - rush current when the 

power is turned on. SCU provides 2time -slot power start -up sequences in the power control unit, and they 

can be programed. After finis hing the power -up sequence, the core power will be checked stable from the 

ccu_vccok signal, and the isolation control signal, scu_isopwr_n, will be de -asserted to build up the 

communication between the backup, power control, and core power domains. To sta bilize the internal 

clocks, PLL and DLL must be stable and are set to a specified frequency before the clock gating signals are 

de-asserted. When the boot -up sequence is complete, all clocks are unblocked and CPU starts to fetch the 

program code.  

The rese t time is shown in Figure 4-10  and Figure 4-11  

 

Figure 4-10 . Power -on Reset Timing when scu_clk is from Built - in RC Ring Osci llator  
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Figure 4-11 . Power -on Reset Timing  

About reset mechanism still included ñWarm resetò and ñWatch dog resetò, and some system operation by 

SCU list as below.  

1. Frequency Change Sequence (FCS)  

2. PLL update sequence  

3. Sleeping sequence  

4. Soft - off sequence  

For V8130L  reset schematic, all controlled by SCU and configured by customerôs requirement. V8130L  

with 2 power control pin to control PMIC. One is default domain and the other is DDR_CKE power swit ch. 

The detail reset sequence can be refer by Fig 6 -3 Reset control diagram. The reset sequence can be 

referenced by Fig 6 -6 Reset control diagram. All reset released by SCU except otg_rst_n, Dphy_resetn 

(0x2800_80A4) these three reset signals need release d by software.  

 

Figure 4-12 . Reset control diagram  
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4.4.  Global Programming View (GPV)  

The GPV implemented on NIC bus 0/1 that are configuration register region for bus feature programed by 

users. Partialslaves o f NIC 0/1 are ñBoot Secureò attribute that means secure access when reset is 

released. Users can modify the attribution by programming GPV on the corresponding offset by slave 

ñNodeò. 

 

Table 4-6. NIC Bus 1 Sec urity Attribution Register (Base Address = 0x1050_0000)  

Offset  Default Value  Description  

0x0000_000C  0x1  Slave S0: DDR CH1  

0x0000_0010  0x1  Slave S1: DDR CH2  

0x0000_0014  0x0  Slave S2: ROM  

0x0000_0018  0x0  Slave S3: SRAM  

0x0000_001C  0x0  Slave S4: DMAC_0  

0x0000_0020  0x0  Slave S5: DMAC_1  

0x0000_0024  0x0  Slave S6: OTG_0  

0x0000_0028  0x0  Slave S7: OTG_1  

0x0000_004C  0x0  Slave S8: ESAM  

0x0000_002C  0x0  Slave S9: SPI_XIP  

0x0000_0030  0x0  Slave S10: XPI_CMD  

0x0000_0034  0x0   Slave S11: SDC_0  

0x0000_0038  0x0  Slave S12: SDC_1  

0x0000_0048  0x0  Slave S13: X2P_0  

0x0000_0008  0x0  Slave S14: H2P_1  

0x0000_003C  0x0  Slave S15: H2P_2  

0x0000_0040  0x0  Slave S16: EFUSE  

0x0000_0044  0x0  Slave S17: OTG_2  

 

Table 4-7. NIC Bus 0 Security Attribution Register (Base Address = 0x1060_0000)  

Offset  Default Value  Description  

0x0000_0008  0x1  DDR_CH0(S0) Security setting  

This register consists of 1 bit for the non -virtual slav es, and up to 

16 bits for the virtual or APB master interfaces. Users can 

configure the register bits as follows:  

0: Secure  

1: Non -secure  

0x0000_000C  0x0  NIC_0_to_1(S1) security setting  

 

Table 4-8. NIC  Bus 1 GPV Offset (Base Address = 0x1050_0000)  
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Offset  Default Value  Description  

Slave Device  -   -   

0x0000_3000  -   Slave S0: DDR CH1  

0x0000_4000  -   Slave S1: DDR CH2  

0x0000_5000  -   Slave S2: ROM  

0x0000_6000  -   Slave S3: SRAM  

0x0000_7000  -   Slave S4: DMAC_0  

0x0000_8000  -   Slave S5: DMAC_1  

0x0000_9000  -   Slave S6: OTG_0  

0x0000_A000  -   Slave S7: OTG_1  

0x0001_3000  -   Slave S8: ESAM  

0x0000_B000  -   Slave S9: SPI_XIP  

0x0000_C000  -   Slave S10: SPI_CMD  

0x0000_D000  -   Slave S11:  SDC_0  

0x0000_E000  -   Slave S12: SDC_1  

0x0001_2000  -   Slave S13: X2P_0  

0x0000_2000  -   Slave S14: H2P_1  

0x0000_F000  -   Slave S15: H2P_2  

0x0001_0000  -   Slave S16: H2P_2  

0x0001_1000  -  Slave S17: OTG_2  

Master Device  -   -   

0x0004_2000  -   Master M0: DMA_0  

0x0004_4000  -   Master M1: DMA_1  

0x0004_3000  -   Master M2: OTG_0  

0x0004_F000  -   Master M3: OTG_1  

0x0004_5000   Master M4: OTG_2  

0x0004_6000  -   Master M5: GMAC_0  

0x0004_7000  -   Master M6: GMAC_1  

0x0004_8000  -   Master M7: GM AC_2  

0x0004_C000  -   Master M8: NIC_0_to_1  

0x0004_A000  -   Master M9: SDC_0  

0x0004_B000  -   Master M10: SDC_1  

0x0004_D000  -   Master M11: AES/SHA  

0x0004_9000  -   Master M12: SPI2AHB  

 

Table 4-9. NIC  Bus 0 GPV Offset (Base Address = 0x1060_0000)  

Offset  Default Value  Description  

Slave Device  -   -   

0x0000_2000  -   Slave S0: DDR CH0  

0x0000_3000  -   Slave S1: NIC_0_to_1  
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Master Device  -   -   

0x0004_2000  -   Master M0: CA7  
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4.5.  DDR  

4.5.1.  Overview  

The DDRx SDRAM memory controller is an AHB/AXI compliant DDRx SDRAM controller that supports 

various DDR1/ DDR2/ DDR3/ DDR3L/ LPDDR1/ LPDDR2 SDRAMs. This controller uses a burst length of 

four for the DDR1/ LPDDR1/ DDR2 (1:1 mode) memories and a burst length  of eight for the 

DDR3/DDR3L/LPDDR2/DDR2 (1:2 mode) memories to accelerate the read and write speeds. The memory 

controller prefetches the sequential read data for the burst read commands to enhance the data transfer 

rate.  

If the clock ratio between MClk a nd the DRAM clock is 1:2, two commands will be required at each MClk 

cycle for DDRx PHY. For example, DFI_CS_N_P0 and DFI_CS_N_P1 will be used in DDRx PHY. FTDDR3030 

uses the clock ratio of 1:2 in the DDR3/  DDR3L/  LPDDR2/  DDR2 (1:2 mode) applications.  

If t he clock ratio between MClk and the DRAM clock is 1:1, only DFI_CS_N_P0 will be used in DDRx PHY. 

FTDDR3030 uses the clock ratio of 1:1 in the DDR1/LPDDR1/DDR2 (1:1 mode) applications.  

Note: FTDDR3030 treats DDR3L as the same as DDR3. In the following sect ions, DDR3 denotes DDR3 and 

DDR3L as well.  

 

4.5.2.  Features  

Å Compliant  with AMBA AXI  interface  protocols  

Å Supports maximum  of  8G bytes  (DDR3  type),  2G bytes  (DDR2/LPDDR2  type),  and 1G  bytes  

(DDR1/LPDDR1  type)  for each  rank  

Å Uses a burst  length of  four  for  DDR1 /LPDDR1/DDR2 (1:1 mode) memories and a  burst  length  of  eight for 

DDR3/LPDDR2/DDR2  (1:2 mode) memories  to  speed up read  and write  operations  

Å Supports  four  AXI  memory  slaves  (Slave  0 ~  Slave  3)  

Å Supports  one  DIMM  or  two  RANKs (Chip  selection)  of  on -board DRAM (Two ranks  should  have  the  same 

trace  length to  ASIC  chip.)  

Å Enters  DDRx  SDRAM self - refresh mode  by  using  hardware  handshake  signal  or software  configuration  

Å Prefetches  sequential  read  data  for  AXI  burst  read commands  

Å Interacts  with  three  DDRx  PHY hard  cores,  CMDADDR  block,  Data block  and compensation  block  

Å Supports DFI2.1  control/write/read  interfaces  between  controller  and PHY  

Å Supports hardware  configurable  data  FIFO depths  of  8,  16,  and 32  

Å Supports  MA tables  corresponding  to  different  sizes and types  
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Å Supports configurable  32 -bit or 64 -bit  AXI  bus,  128 -bit  AXI  bus  (Only  supports  1:2  mode)  

Å Supports  33 -bit  AXI  address bus  

Å Supports 8-bit,  16 -bit,  32 -bit,  and 64 -bit  memory  device  widths  

Å Provides  two  arbitration  strategies for  channel  arbitrations:  

 Two-level  round - robin  arbitration  with channel  grant  counts  

 Read-write grouping arbitration  with R/W  commands  grant  counts  

Å Supports  synchronous/asynchronous  modes  for AHB/AXI  slave interface  

Å Automatically enters  SDRAM power -down  mode wh en controller  idles  exceed  user -defined clock  cycles  

Å Supports  x8  and x16  DDR1/DDR2/DDR3  SDRAM chips  

Å Supports  x16 and x32  LPDDR1/LPDDR2  SDRAM chips  

Å Supports  exclusive  accesses with  burst length of  0 (SINGLE) for  AXI  slave  interface  

Å Supports  ECC RMW (Read -Modify -Write) operation,  which  can do one -bit  error  correction  and two -bit  

error detection  

4.5.3.  Block  Diagram  

Figure 4-13  depicts  the  functional  block  diagram of  the  DDRx  memory  controller . 
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Figure 4-13  Functional Block Diagram  

The DDRx  memory  controller  separates  a design into  several  blocks,  including  the  AHB interface,  AXI  

interface,  arbiter,  and memory protocol  controller.  These  blocks  are described  below:  

AHB  Int erface  

The AHB interface  comprises an AHB  slave  interface, which  performs  the  following  functions:  

 Asynchronous  FIFO depth  control.  The  supported  FIFO depths  include:  

 Command FIFO:  It  has  a depth of  4 bits  or  8 bits.  

 Read data  FIFO:  It  has  a depth of  8 bits  or  16  bits  (Hardware  configurable).  

 Write data  FIFO:  It  has  a depth of  8 bits  or  16 bits  (Hardware  configurable).  

 Read  command generation  to  prefetch data  for  the  AHB read bursts  

 A programmable  register  is provided to define  the  prefetch leng th for  the  AHB unspecified - length 

(INCR)  read bursts.  
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 AHB SPLIT response generation.  The following  two  conditions  can trigger  the  SPLIT responses:  

 Condition  1: FTDDR3030 receives an AHB  read  transaction  and the  desired  data  cannot be supplied 

at the  next  cycle  (Data  phase).  

 Condition  2: FTDDR3030 receives any  valid  AHB transaction  and one  of  the command/read/write 

FIFO is full.  

 Provides  the read -only  mode  and the  write -only  mode  to  reduce  the gate  count of  the  data  FIFO 

 Provides  the command flushi ng  mechanism  for  handling  the  cross -channel  data  coherence  problem  

AXI  Interface  

The AXI  interface  comprises an AXI  slave interface,  which  performs the  following  functions:  

 Write  command generation  

 Read  command generation  

 AXI  write  response,  read res ponse,  and exclusive  access  response  generations. AXI  write  response will  

be issued after  the  command  going  into  the  arbiter.  

 Merge  write/read  data  for  transfer  efficiency  

ECC RMW  Block  

There  are  ECC RMW (Read -Modify -Write)  blocks  inside  each  AHB/AXI  cha nnel.  

 RMW operation for  non - full  memory  width write  access  

 Additional  write  data  queue for  write  data  check  

(AXI  interface  queue size  =  4 x 8 x memory  width,  AHB interface  = 2  x 8 x memory  width)  

Arbiter  

The two - level  round - robin arbiter is used  to  arb itrate  the requests  from  the  AHB/AXI  command  queue.  

The commands  from the  highest priority  channel  will  be issued to  the memory  protocol  controller.  An 

advanced  arbitration  mechanism of  the read -write  grouping  is used  to reduce  the  ñWrite- to -Readò wait  

cyc les of  DDRx  SDRAMs.  
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Memory  Protocol  Controller  

The memory  protocol  controller comprises  the  memory  address  mapping,  page  table  maintenances,  

command  reorder  and scheduler,  and inter -command  DDRx  timing  parameter  check:  

 Memory  address  can  map  to  different  DDRx  SDRAM types  and memory  interface  widths.  

 Command  reorder  can  choose  the proper  DDR command  to reduce the bank -conflict  or R/W  turnaround  

performance  impact.  

 The controller  adopts  the  open -page policy,  which  means  that the  DDR bank  is activated un til  the  

bank -conflict  (same  bank  with  different  row)  condition is met,  or  other  exceptional  DDR commands  such  

as auto - refresh are  necessary.  When the  bank -conflict  condition  happens,  the  single  bank  is precharged  

and then  activated with the  same  bank  with  different  rows.  

 Command  scheduler  can  check  the  inter - command timing parameters  to  meet  the  DDRx  SDRAM 

specifications  and perform  a command  scheduling,  which  can choose the  proper  commands  to  maximize  

the  DDRx  bus  efficiency.  

 Command  stage  is the  actua l DDRx  SDRAM command stage,  which  contains  the  pre_command  

register  output of  the command  scheduler.  

 Elastic  FIFO can separate  the  clock  trees  of MClk  and POSTCTLCK domains  to  reduce  the  clock  tree  

length  of  POSTCTLCLK clock  domain.  

 ECC generation and error  correction blocks  can  generate  ECC code  with  write  data  and  correct/  detect 

the  read  data  with  read  ECC code.  

 Cooperate  with  DDRx  PHY to  perform write - leveling and read - leveling calibrations  for  DDR3  SDRAM.  

 FTDDR3030  accesses  DDRx  SDRAM per  byte  basis,  and users  can do bit  swaps  within  the  same  byte  

for  the PCB trace  routing  flexibilities  (DDR2 and DDR3).  The bit  swaps  within  the  same  bytes  are not  

allowed in  LPDDR2 system, because  the  read  data  of  MRR command is placed in  DQ[7:0].  
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4.5.4.  Connection bet ween DDRx Controller and DDRx PHY  

 

Figure 4-14  Logic Symbol between DDRx SDRAM Controller and DDRx PHY  

Figure 4-14  illustrates the logic symbol between the DDRx SDRAM  controller and DDRx PHY. There are  

two types of interface signals: AHB/AXI interface signals and DDRx PHY hard core signals. Please refer  to 

Section 1.6 for the detailed signal definitions. Please note that the DDRx SDRAM controller only  connects 

to DDR P HY; there is no direct connection between the DDRx SDRAM controller and DDRx  SDRAM. As a 

result, the DDRx SDRAM controller must be connected to DDRx PHY. For the signals of  DDRx PHY, please 

refer to the DDRx PHY specifications . 

 

4.5.5.  Register List  

Base Offset  Name  Description  

00  MCCR  Memory controller configuration  

04  MCSR Memory controller state control  

0C  MRSVR1  Mode register set values for EMR2 and EMR3  

28  COMPBLKCR  COMPBLK control  

2C  AODCR  Automatic power -down/self - refresh control  

30  CHARBRA  Channel arbitration setup register A  

34  CHGNTRA  Channel arbiter grant count register A  

38  CHGNTRB  Channel arbiter grant count register B  

3C  PHYWRTMR  DDRx PHY write/read data access timing control  

40  FLUSHCR  Command flush control  

44   FLUSHSR  Command flush status  

48  SPLITCR  AHB split control  

4C  UPDCR  DDRx PHY and DDR3 update control  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   119  / 871  

50  REVR  Revision register  

54  FEATR1  Feature register  

58  FEATR2  Feature register 2  

5C  UDEFR  User -defined register  

60  WLEVELCR  Write - leveling control register  

64  WLEVELBHR  Byte 7 ~ byte 4 of the write - leveling control register  

68  WLEVELBLR  Byte 3 ~ byte 0 of the write - leveling control register  

6C  PHYMISCR1  DDR3 MISC register  

70  RLEVELCR  Read- leveling control regist er  

74  MSDLYCR  msdly byte control register  

78  WRDLLCR  wdllsel control register  

7C  TRAFMR  Traffic monitor clock cycle register  

80  CMDCNTR0  Command count for channel 0  

84  CMDCNTR1  Command count for channel 1  

88  CMDCNTR2  Command count f or channel 2  

8C  CMDCNTR3  Command count for channel 3  

90  CMDCNTR4  Command count for channel 4  

94  CMDCNTR5  Command count for channel 5  

98  CMDCNTR6  Command count for channel 6  

9C  CMDCNTR7  Command count for channel 7  

A0  AHBRPRER1  AHB IN CR read prefetch length 1  

A4  AHBRPRER2  AHB INCR read prefetch length 2  

A8  INITWCR1  Initialization waiting cycle count 1  

AC  INITWCR2  Initialization waiting cycle count 2  

B0  QOSCR  QoS control register  

B4  QOSCNTRA  QoS command count registe r A  

B8  QOSCNTRB  QoS command count register B  

BC  QOSCNTRC  QoS command count register C  

C0  QOSCNTRD  QoS command count register D  

C4  CHARBRB  Channel arbitration setup register B  

C8  CHGNTRC  Channel arbiter grant count register C  

CC  CHGNTRD  Channel arbiter grant count register D  

D0  DBGADR  Debug address  

D4  DBGADMR  Debug address mask  

D8  DBGWDR  Debug write data  

DC  DBGWDMR  Debug write data mask  

E0  DBGMSTR  Debug master control  

E4  DBGACCR  Debug access control  

E8  DBGPCR  Debug policy control  

EC  DBGENR  Debug control  

F0  DBGADSR  Debug address status  
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F4  DBGWDSR  Debug write data status  

F8  DBGMSTSR  Debug master status  

FC  DBGACCSR  Debug access status  

100  LP2MRA  LPDDR2 Mode Register MR1/MR2/MR3  

104  LP2MRB  LPDDR2 Mode Register MR9/MR10  

108  LP2MRC  LPDDR2 Mode Register MR16/MR17  

10C  LP2MRD  Reserved  

110  LP2MRE  LPDDR2 Mode Register MR63  

114  LP2MRCR  LPDDR2 MRW and MRR Commands  

118  LP2MRVR  LPDDR2 MRR Read Value  

11C  LP2ADLR  LPDDR2 Adde d Latency  

120  LP2WCR1  LPDDR2 1us waiting cycle  

124  LP2WCR2  LPDDR2 10us waiting cycle  

128  -   Reserved  

12C  REARBDISR  Re-arbitration disable count register  

130  PHYRDTFR  DLL delay tuning of the DDR PHY read path (Falling)  

134  PHYMISCR2  DDR PHY MISC2 register  

138  EFIFOCR  EFIFO control register  

13C ~ 14C  -   Reserved and Opaque  

150 ~ 15C  -   Reserved  

160  RB0DSKW  Byte 0 read de -skew register  

164  RB1DSKW  Byte 1 read de -skew register  

168  RB2DSKW  Byte 2 read de -skew register   

16C  RB3DSKW  Byte 3 read de -skew register  

170  RB4DSKW  Byte 4 read de -skew register  

174  RB5DSKW  Byte 5 read de -skew register  

178  RB6DSKW  Byte 6 read de -skew register  

17C  RB7DSKW  Byte 7 read de -skew register  

180  WB0DSKW  Byte 0 write d e-skew register  

184  WB1DSKW  Byte 1 write de -skew register  

188  WB2DSKW  Byte 2 write de -skew register  

18C  WB3DSKW  Byte 3 write de -skew register  

190  WB4DSKW  Byte 4 write de -skew register  

194  WB5DSKW  Byte 5 write de -skew register  

198  WB6 DSKW  Byte 6 write de -skew register  

19C  WB7DSKW  Byte 7 write de -skew register  

1A0  WDMDSKW  Write data mask de -skew register  

1A4  RB8DSKW  Byte 8 read de -skew register  

1A8  WB8DSKW  Byte 8 write de -skew register  

1AC  B8_PHYCR  Byte 8 PHY contro l register  

1B0  BIST_CTRL  BIST control register  
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1B4  BIST_START_ADDR  BIST start address  

1B8  BIST_SIZE  BIST size  

1BC  -   Reserved  

1C0  BIST_RESULT  BIST result  

1C4  BIST_FAIL_ADDR  BIST failed address  

1C8  BIST_FAIL_DATA_LOW  BIST failed d ata low  

1CC  BIST_FAIL_DATA_HIGH  BIST failed data high  

1D0  BIST_EXP_DATA_LOW  BIST expected data low  

1D4  BIST_EXP_DATA_HIGH  BIST expected data high  

1D8  -   Reserved  

1DC  -   Reserved  

1E0  ECC_CTRLR  ECC control register  

1E4  ECC_INTCR  ECC interrupt control register  

1E8  ECC_CHR  ECC error channel register  

1EC  ECC error addr  ECC error address  

1F0  ECC_EBPLR  ECC error bit position low bytes  

1F4  ECC_EBPHR  ECC error bit position high bytes  

1F8  ECC_ERR1_COUNT  ECC one -bit error counts register  

1FC  ECC_ERR2_COUNT  ECC two -bit error counts register  

 

4.5.6.  Register Description  

4.5.6.1.  Memory Controller Configuration Register  

Table 4-10  Memory Controller Configuration Register (MCCR, Offset = 0x0 0)  

Bit  Name  Type  Default 

Value  

Description  

31  share_slv  RW 0 When share_en is set to ó1ô, share_slv will be 

validated.  

0 = Controller plays master role in the share mode.  

1 = Controller plays slave role in the share mode.  

this bit is fixed to 0.  

30  share _en  RW 0 Share function means that controller can share 

command/address PHY with another controller.  

0 = Disable  

1 = Enable  

this bit is fixed to 0.  

29  2TCmd_en  RW 0 2T command function makes command period last 

for two DRAM cycles and cs low moves to succ essive 

cycle.  

0 = Disable  
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1 = Enable  

If FTDDR3030_SHARE_WRAPPER_NO and 

FTDDR3030_2TCMD_WRAPPER_NO are 

configured, this bit is fixed to 0.  

28  manual refresh 

enable  

RW 0 FTDDR3030 checks the hardware input signal, 

manual_refresh, to issue one auto - refresh c ommand 

and then the successive auto - refresh command will 

be issued based on the tREFI setting.  

0 = Manually disables refresh despite of the 

hardware manual_refresh signal.  

1 = FTDDR3030 will issue one auto - refresh 

command after receiving the manual_refresh  trigger 

signal.  

27  DisAPBErrResp  RW 1 This bit disables the APB error response register.  

The APB register interface will respond to PSlVERR 

under one of the following conditions:  

Write/Read to the non -existed registers  

Write to the read -only registers  

 

0: Enable the APB error response  

1: Disable the APB error response  

The default value is ó1ô. 

[26:23]  WaitCycle  RW 0 When one command is pushed into the reorder 

engine, it starts  counting the cycles until the 

command is popped out to the scheduler. If the cycle 

count of the command exceeds the wait cycle, this 

command will have the highest priority for popping 

out to the scheduler.  

0: Wait cycle equals to 64 cycles.  

1: Wait cycle equals to 2 * 64 cycles.  

2: Wait cycle equals to 3 * 64 cycles.  

é 

15: Wait cycle equals to 16 * 64 cycles.  

[22:21]  Cont_Cmd_Limit  RW 0 Continuous command limitation in the scheduler  

If there is a pending read command in the scheduler, 

there will be at mos t n write commands that can be 

issued.  

If there is a pending write command in the scheduler, 

there will be at most n read commands that can be 

issued.  

If Cont_Cmd_Limit = 0, n = 32  

If Cont_Cmd_Limit = 1, n = 64  
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If Cont_Cmd_Limit = 2, n = 128  

If Cont_Cmd_Li mit = 3, n = 256  

20  Dis_Reorder  RW 0 When the DDR command reorder engine checks the 

bank, the row information used to reduce the bank 

conflict performance will be impacted.  

Note: This bit should be set to ó1ô for the IP versions 

of (2.4.0), (2.5.0), and ( 2.6.0). These versions do 

not support the reorder function.  

1 = Disable the DDR command reorder  

0 = Enable the DDR command reorder  

19  LPDDR_mode  RW 0 [19:16] = {LPDDR_mode, BYONE, DDR_mode}  

0000: DDR3 1:2 mode  

0011: DDR2 1:2 mode  

0110: DDR1 1:1 mode  

0111:  DDR2 1:1 mode  

1110: LPDDR1 1:1 mode  

1011: LPDDR2 1:2 mode  

Others: Reserved  

The read values of [19:16] and the input signals of 

this register will be automatically set by the hardware 

definitions.  

 

`define FTDDR3030_DDR_SUPPORT_TYPE_1  

Hardware configuration will set BYONE = ó1ô and 

DDR_mode = ó10ô. 

 

`define FTDDR3030_DDR_SUPPORT_TYPE_2  

Hardware configuration will set LPDDR_mode = ó0ô 

and DDR_mode = ó11ô. 

 

`define FTDDR3030_DDR_SUPPORT_TYPE_3  

Hardware configuration will set LPDDR_mode = ó0ô, 

BYONE = ó0ô, and DDR_mode = ó0ô. 

COMBO DDR2/DDR3:  

`define FTDDR3030_DDR_SUPPORT_TYPE_4  

Hardware configuration will set LPDDR_mode = ó0ô. 

Combo DDR2/DDR3/LPDDR2:  

`define FTDD R3030_DDR_SUPPORT_TYPE_5  

18  BYONE RW 0 MClk versus DRAM clock frequency ratio  

1: DRAM clock equals to the MClk clock frequency.  

0: DRAM clock is twice of the MClk clock frequency.  
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Please refer to bit 19 for more details.  

[17:16]  DDR_mode  RW 0 DDR_mode  

00  = DDR3 mode  

01 = Reserved  

10 = DDR1 mode  

11 = DDR2 mode  

Please refer to bit 19 for more details.  

[15:13]  Post- refresh 

command counts 

threshold  

RW 0 Post- refresh command count threshold  

The DDR controller will post a refresh command until 

the count of the  posted refresh commands exceed 

the threshold.  

000 = One refresh command when the TREFI 

(Register Offset 0x1C[7:0]) counter is timed out.  

001 = One refresh command when the TREFI 

(Register Offset 0x1C[7:0]) counter is timed out.  

010 = Two posted refresh co mmand thresholds  

011 = Three posted refresh command thresholds  

100 = Four posted refresh command thresholds  

101 = Not used  

110 = Not used  

111 = Not used  

[12:10]  Auto - refresh 

commands in the 

initial SDRAM 

sequence  

RW 0 Only for the DDR2 SDRAM initializatio n sequence  

000 = Reserved  

001 = Two auto - refresh commands  

010 = Three auto - refresh commands  

011 = Four auto - refresh commands  

100 = Five auto - refresh commands  

101 = Six auto - refresh commands  

110 = Seven auto - refresh commands  

111 = Eight auto - refresh command s 

[9:8]  Memory width  RW 0 Memory width  

0 = 8 -bit memory  

1 = 16 -bit memory  

2 = 32 -bit memory  

3 = 64 -bit memory  

[7:6]  -  -  Rsvd  Reserved  

[5:4]  DDRx memory 

address mapping 

table selection 

(AMTSEL)  

RW 0 2ôb00 = The mapping method of the AHB/AXI 

address to th e DDRx SDRAM memory address is RA, 

BA, and CA.  

2ôb01 = The mapping method of the AHB/AXI 

address to the DDRx SDRAM memory address is BA, 
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RA, and CA.  

2ôb10 = The mapping method of the Memory Bank 

Swizzle, the AHB address to the DDRx SDRAM 

memory address is RA, CA, BA, and CA.  

Please note that this field will work when the 

hardware configuration of 

FTDDR3030_BANK_SWIZZLE_YES is enabled.  

AMTSEL = 2ôb10 does not support the 8- bit 

memory.  

For the 64 -bit memory interface, the bank address 

mapping is inserted betw een the column addresses.  

ADDR maps to RA, CA, BA, and CA.  

Bits[9:8] of the system address are configured as the 

bank addresses for four banks of DDRx SDRAM.  

Bits[10:8] of the system address are configured as 

the bank addresses for eight banks of DDRx SDRA M. 

For the 32 -bit memory interface, the bank address 

mapping is inserted between the column addresses.  

ADDR maps to RA, CA, BA, and CA.  

Bits[8:7] of the system address are configured as the 

bank addresses for four banks of DDRx SDRAM.  

Bits[9:7] of the syst em address are configured as the 

bank addresses for eight banks of DDRx SDRAM.  

For the 16 -bit memory interface, the bank address 

mapping is inserted between the column addresses.  

ADDR maps to RA, CA, BA, and CA.  

Bits[7:6] of the system address are configur ed as the 

bank addresses for four banks of DDRx SDRAM.  

Bits[8:6] of the system address are configured as the 

bank addresses for eight banks of DDRx SDRAM.  

2ôb11 = Reserved 

3 DataCohe_en  RW 0 0: Data coherence check disable between 

multi - channels  

[2:0]  Generate DQS 

sampling window 

(GDS)  

RW 0 Before accessing the DDR memory, this field must be 

scanned from 0 to 7 until the read data are correctly 

captured.  

GDS depends on the PCB package trace length 

between the ASIC chip and DDRx SDRAM. Longer 

trace length will induce larger GDS value. Please 

refer to the DDRx PHY application note for more 

information.  

Note: The GDS value should be programmable at any 
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time. If the GDS value is set in the ROM code, it 

should have the possibility to modify the GDS value 

by lat ching from jumper setting or other mechanism 

when booting from DDR SDRAM is failed.  

 

4.5.6.2.  Memory Controller State Control Register  

The memory command can be issued once at the same time. For example, setting both bit[0] and bit[1] 

= 1 at the same time is not a llowed. Users should separately set the required command one by one.  

Table 4-11  Memory Controller State Control Register (MCSR, Offset = 0x04)  

Bit  Name  Type  Default 

Value  

Description  

31  -   -   RsvdO  Reserved and opaque  

[30:27]  -   -   Rsvd  Reserved  

26  MR_rank_sel  RW  0  0 = MRS command is used for rank 0.  

1 = MRS command is used for rank 1.  

Note: This setting is used for DDR1/DDR2/DDR3. 

There are separate registers (Register 0x114) for 

the LPDDR2  mrw command.  

[25]  DDR access 

disable  

RW  0  1 = Disable DDR access, the DDR commands will 

not be issued to DDR SDRAM.  

0 = Enable DDR access  

24  Warm Start  RW  0  Users can set this bit to ó1ô to the warm- start 

controller without initial DDRx SDRAM . This mode 

can be used when an ASIC chip is recovered from 

the power -down state and DDRx SDRAM is in the 

self - refresh mode.  

Please note that when an ASIC chip is at the 

power -down state, CKE of DDRx SDRAM should be 

kept low and the RESET_DRAM (DDR3 only)  pin 

should be kept high from the power -on domain of an 

ASIC chip.  

When the command is completed, this bit will be 

cleared to zero.  

1 = Warm start  

0 = No effect  

[23:19]  -   -   Rsvd  Reserved  

18  DDR access 

disable 

complete  

RO  0  1 = The DDR comman ds are all flushed, the system 

can change frequency.  

This bit is cleared when 0x04[25] write 0.  

0 = The DDR access disable operation is not 
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completed or not enabled.  

17  Write - leveling 

fail or 

hardware 

disable  

RO  1 Only for the DDR3 mode  

1 = Any byt e write - leveling failed or the hardware is 

disabled in DDR3 SDRAM.  

0 = Write - leveling hardware is enabled and all bytes 

pass in DDR3 SDRAM.  

16  Read- leveling 

fail or 

hardware 

disable  

RO  1 Only for the DDR3 mode or LPDDR2 mode  

1 = Any byte read - leveli ng fails or hardware is 

disabled in DDR3/LPDDR2 SDRAM.  

0 = Read - leveling hardware is enabled and all bytes 

pass in DDR3/LPDDR2 SDRAM.  

15  AHB/AXI 

command 

queue empty  

RO  1  1 = All AHB/AXI command queues are empty.  

0 = All AHB/AXI command queues are n ot empty  

14  Memory 

controller 

command 

queue empty  

RO  1  1 = Memory controller command queue is empty.  

0 = Memory controller command queue is not 

empty.  

13  ZQCL state  RO  0  1 = DDR3 SDRAM is at the ZQCL state (Only for 

DDR3).  

0 = DDR3 SDRAM is a t other states.  

12  ZQCS state  RO  0  1 = DDR3 SDRAM is at the ZQCS state (Only for 

DDR3).  

0 = DDR3 SDRAM is at other states.  

11  Automatic 

power -down 

state  

RO  0  1 = DDR3 SDRAM is at the automatic power -down 

state.  

0 = DDR3 SDRAM is at other stat es.  

10  Self - refresh 

state  

RO  0  1 = DDRx SDRAM is at the self - refresh state.  

0 = DDRx SDRAM is at other states.  

9  Initial state  RO  0  1 = DDRx SDRAM is at the initial state.  

0 = DDRx SDRAM is not at the initial state.  

8  Initial OK  RO  0  1 = DDRx SDRAM initial is completed.  

0 = DDRx SDRAM initial is not completed.  

7  ZQCL  RW  0  This bit is programmed to move the controller to 

enter the targeted state.  

When the command is completed, this bit will be 

cleared to zero.  

1 = Move the memory  controller to the ZQCL state 

(Only for DDR3)  

0 = No effect  
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6  ZQCS  RW  0  This bit is programmed to move the controller to 

enter the targeted state.  

When the command is completed, this bit will be 

cleared to zero.  

1 = Move the memory controller to t he ZQCS state 

(Only for DDR3)  

0 = No effect  

[5:4]  Register 

mode  

RW  0  00 = Mode register (MR0 in the DDR3 mode)  

01 = Extended mode register 1 (MR1 in the DDR3 

mode)  

10 = Extended mode register 2 (MR2 in the DDR3 

mode)  

11 = Extended mode register 3  (MR3 in the DDR3 

mode)  

3  Exit 

self - refresh 

command  

RW  0  This bit is programmed to move the controller to 

enter the targeted state.  

When the command is completed, this bit will be 

cleared to zero.  

1 = Move the memory controller from the 

self - refres h state  

0 = No effect  

2  MemCmd_srf 

(Self - refresh 

command)  

RW  0  This bit is programmed to move the controller to 

enter the targeted state.  

When the command is completed, this bit will be 

cleared to zero.  

1 = Move the memory controller to the self - refresh 

state  

0 = No effect  

1  MRS 

command  

RW  0  This bit is programmed to move the controller to 

enter the targeted state.  

When the command is completed, this bit will be 

cleared to zero.  

Users should program MR/EMR/EMRS2/EMRS3 in 

the Register Offse ts = 0x08 and 0x0C and offset = 

0x04, bits[5:4] register mode.  

Before starting the MRS command:  

1 = Move the memory controller to mode register 

state  

0 = No effect  

0  Initial 

command  

RW  0  This bit is programmed to move the controller to 

enter the t argeted state.  

When the command is completed, this bit will be 
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cleared to zero.  

Setting this bit to ó1ô will start to perform the DDRx 

SDRAM initialization and DDR PHY compensation 

block calibration.  

After these tasks are completed, the signal bit[8] of  

initial_ok will be set to ó1ô.  

1 = Move the memory controller to the DDRx 

SDRAM initial state  

0 = No effect  

 

4.5.6.3.  Mode  Register  Set  Value  Register  of MR  and  EMR (MRSVR0,  Offset = 

0x08)  

This  register  defines  the  values  of  the mode registers  and the extended  mode  registers  to  be  used in the  

initial  sequence.  During  the  initialization  of  DDR2/DDR3  SDRAM,  FTDDR3030  uses  the values in  this 

register  for  the  MRS command. FTDDR3030  only  supports  AL (Additive  Latency) =  ó0ô in  the DDR2/DDR3  

mode.  

If  users  want  to  mo dify the  values  of  MR and  EMR after  initialization,  Register  Offset  0x08  should  be 

programmed,  and then  bits[5:0] of  Register  Offsets  0x04  should be  set  to:  

If  0x04[26] ñMR_rank_selò =  0,  

0x04[5:0]  = 000010: Send  the  MRS command  to  modify  the  MR value  of  DDRx SDRAM rank0  

0x04[5:0]  = 010010: Send  the  MRS command  to  modify  the EMR value  of  DDRx  SDRAM rank0  

If  0x04[26] ñMR_rank_selò =  1,  

0x04[5:0] =  000010: Send  the  MRS command  to  modify  the  MR value  of  DDRx  SDRAM rank1  

0x04[5:0]  = 010010: Send  the  MRS command  to  modify  the EMR value  of  DDRx  SDRAM rank1  

For the  LPDDR1 case,  the  EMR value of  LPDDR1 is put  in  0x08[29:16]  of  the  initial  sequence. After the 

initial  sequence, if  users  want  to  issue the  MRS command  to  modify  EMR of  LPDDR1,  

0x0C bits[13:0]  should  be filled,  and then set  bits[5:0] of  Register  Offsets  0x04  to  issue one  MRS 

command:  

If  0x04[26] ñMR_rank_selò =  0,  

0x04[5:0]  =100010 = Send  the  MRS command to  modify  the  EMR value of  LPDDR1 SDRAM rank0  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   130  / 871  

Notes:  

1.  The  mode register  should  be set  as sequential  burst  length  4 in  the  DDR1/LPDDR1/DDR2  1:1  mode.  

2.  The mode register  should  be set  as sequential  burst  length  8 in  the  DDR2/LPDDR2  1:2  mode.  

3.  The mode register  should  be set  as Nibble sequential  burst  length  fixed  8 in  the  DDR3  mode.  

4.  The  mode register  content  write  recovery  should be set  to  the  same  value  of  the  Timing  Parameter1,  

Register  Offset  = 0x18, bits[23:20],  tWR.  

5.  AL should be set  to  ó0ô for the  DDR2/DDR3  applications  to  improve  the  Write - to -Read  or  Read- to -Write  

performance.  

6.  In  the  DDR2  mode,  bit  26  of  the  Register  Offset  = 0x08  DQS_B  (DDR2  mode)  and  bit  3 of  the  Register  

Offset  = 0x020  should be set  to  the  same  value.  For example,  DDR2  SDRAM and  DDR PHY should  

operate in  the  same DQS mode,  either in  the differential  mode or  single -ended  mode.  DDR3  always  

operates  in  different  DQS modes.  

7.  The ñDLL_RESETò bit  of  mode  register  will  be automatically controlled  by  FTDDR3030  in  the  DDR 

initialization  sequence.  

Table 4-12  Mode Register Set Value R egister of MR and EMR (MRSVR0, Offset = 0x08)  

Bit  Name  Type  Default Value  Description  

[31:30]  -   -   Rsvd  Reserved  

[29:16]  Extended mode register  RW  0  Extended mode register (MR1 in the 

DDR3 mode)  

[15:14]  -   -   Rsvd  Reserved  

[13:0]  Mode  register  RW  0  Mode register (MR0 in the DDR3 

mode)  

 

4.5.6.4.  Mode Register Set Value Register of EMR 2 and EMR 3 (MRSVR1, Offset 

= 0x0C)  

This register defines the mode register value and the extended mode register value to be used in the  

MRS command after ini tiating DDR2/DDR3 SDRAM.  

If users want to modify the values of EMR2 and EMR3 after initialization, Register Offset 0x10 should be 

programmed first, and then bits[5:0] of Register Offsets 0x04 should be set to:  

If 0x04[26] ñMR_rank_selò = 0, 

0x04[5:0] = 5ôb100010: Send the MRS command to modify the EMR2 value of DDRx SDRAM rank0  
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0x04[5:0] = 5ôb110010: Send the MRS: command to modify the EMR3 value of DDRx SDRAM rank0 

If 0x04[26] ñMR_rank_selò = 1, 

0x04[5:0] = 5ôb100010: Send the MRS command to modify the EMR2 value of DDRx SDRAM rank1  

0x04[5:0] = 5ôb110010: Send the MRS: command to modify the EMR3 value of DDRx SDRAM rank1 

Table 4-13  Mode Register Set Value Register of EMR 2 and EMR 3 (MRSVR1, Offset = 0x0C)  

Bit  Name  Type  Default Value  Description  

[31:30]  -   -   Rsvd  Reserved  

[29:16]  Extended mode register 3  RW  0  Extended mode register 3 (MR3 in 

the DDR3 mode)  

[15:14]  -   -   Rsvd  Reserved  

[13:0]  Extended mode register 2  RW  0  Extended mode reg ister 2 (MR2 in 

the DDR3 mode)  

 

4.5.6.5.  External Rank0/Rank1 Register (EXRANKR, Offset = 0x10)  

Please note that the rank1 base address will be the rank0 base address plus the rank0 size, and rank0 is 

always enabled.  

Table 4-14  ~ Table 4-16  for the rank type and size setting.  

Table 4-15  if FTDDR3030_LOGIC_ADDR_YES is configured.  

 Table 4-16  if FTDDR3030_LOGIC_ADDR_NO is configured.  

If FTDDR3030_ECC_YES is configured, only MA table 1 and 3 can be used.  

Table 4-14  DDR RNK_TYPE Summary  

FTDDR3030_LOGIC_ADDR_YE S FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_2,3,4,5  FTDDR3030_DDR_SUPPORT_TYPE_1  

RNK_TYPE Row x Column x Bank  RNK_TYPE Row x Column x Bank  

0 13x10x3  0 12x8x2  

1 14x10x3  1 12x9x2  

2 15x10x3  2 13x9x2  

3 16x10x3  3 12x10x2  

4 16x11x3  4 13x10x2  

5 14x9x3  5 14x10x2  

6 14x11x3  6 Reserved  

7 15x11x3  7 Reserved  

(3) MA_table3  (4) MA_table4  
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FTDDR3030_LOGIC_ADDR_NO  FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_2,3,4  FTDDR3030_DDR_SUPPORT_TYPE_5  

RNK_TYPE Row x Column x Bank  RNK_TYPE Row x Column x B ank  

0 13x9x2  0 13x9x2  

1 13x10x2  1 13x9x3  

2 14x10x2  2 14x9x3  

3 12x10x3  3 12x10x3  

4 13x10x3  4 13x10x3  

5 14x10x3  5 14x10x3  

6 15x10x3  6 15x10x3  

7 16x10x3  7 13x10x2  

 

Table 4-15  External Rank0/Rank1 Registe r (EXRANKR, Offset = 0x10) when 

FTDDR3030_LOGIC_ADDR_YES is Configured  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  RNK0_BASE  RW  0  This field is the 8 -bit base address of the external rank0.  

RNK0 (Chip select 0) address range:  

{RNK0_BASE, 26 ôh0} ~ {{RNK0_BASE, 26ôh0} + 

RNK0_SIZE -  1ôb1}  

RNK1 (Chip select 1) address range:  

{{RNK0_BASE, 26ôh0} + RNK0_SIZE} ~ {{RNK0_BASE, 

26ôh0} + RNK0_SIZE + RNK1_SIZE -  1ôb1}  

[23:17]  -   -   Rsvd  Reserved  

16  RNK1_EN  RW  0  Rank1 enable  

15  -   -   Rsvd  Reserved  

[14:12]  RNK1_TYPE  RW  0  Select the rank type based on the MA table for rank1  

FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4, 5 can be 

configured.  

For example,  

RA X CA X BA = (Row Address) X (Column Address) X 

(Bank Address) = 13 X 10 X 3, which indic ates that the row 

address is 13 bits, the column address is 10 bits, and the 

bank address is 3 bits.  

000 = 13 X 10 X 3  

001 = 14 X 10 X 3  

010 = 15 X 10 X 3  

011 = 16 X 10 X 3  

100 = 16 X 11 X 3  

101 = 14 X 9 X 3  
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110 = 14 X11X 3  

111 = 15 X 11 X 3  

11  -   -   Rsvd  Reserved  

[10:8]  RNK1_SIZE  RW  0  Memory size of rank1  

000: 64M bytes  

001: 128M bytes  

010: 256M bytes  

011: 512M bytes  

100: 1G bytes  

101: 2G bytes  

110: 4G bytes  

111: 8G bytes  

7  -   -   Rsvd  Reserved  

[6:4]  RNK0_TYPE  RW  0  Select  the rank type based on the MA table for rank0  

FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4, 5 can be 

configured.  

RA X CA X BA = (Row Address) X (Column Address) X 

(Bank Address) = 13 X 10 X 3, which indicates that the row 

address is 13 bits, the column address is  10 bits, and the 

bank address is 3 bits.  

000= 13 X 10 X 3  

001= 14 X 10 X 3  

010= 15 X 10 X 3  

011= 16 X 10 X 3  

100= 16 X 11 X 3  

101= 14 X 9 X 3  

110= 14 X11X 3  

111= 15 X 11 X 3  

3  -   -   Rsvd  Reserved  

[2:0]  RNK0_SIZE  RW  0  Memory size of rank0   

000: 64M bytes  

001: 128M bytes  

010: 256M bytes  

011: 512M bytes  

100: 1G bytes  

101: 2G bytes  

110: 4G bytes  

111: 8G bytes  
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Table 4-16  External Rank0/Rank1 Register (EXRANKR, Offset = 0x10) when 

FTDDR30 30_LOGIC_ADDR_NO is Configured  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  RNK0_BASE  RW  0  This field is the 8 -bit base address of the external rank0.  

RNK0 (Chip select 0) address range:  

{RNK0_BASE, 24ôh0} ~ {{RNK0_BASE, 24ôh0} + 

RNK0_SIZE -  1ôb1}  

RNK1 (Chip select 1) address range:  

{{RNK0_BASE, 24ôh0} + RNK0_SIZE } ~ {{RNK0_BASE, 

24ôh0} + RNK0_SIZE + RNK1_SIZE -  1ôb1}  

23  RNK0_BASE  RW  0  If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured, 

bits[31:23] is the 9 -bit base address of the externa l rank0. 

This bit is reserved for other hardware configuration.  

RNK0 (Chip select 0) address range:  

{RNK0_BASE, 23ôh0} ~ {{RNK0_BASE, 23ôh0} + 

RNK0_SIZE -  1ôb1}}  

RNK1 (Chip select 1) address range:  

{{RNK0_BASE, 23ôh0} + RNK0_SIZE } ~ {{RNK0_BASE, 

23ôh0} + RNK0_SIZE + RNK1_SIZE -  1ôb1}  

If FTDDR3030_DDR_SUPPORT_TYPE_2/3/4/5 is 

configured, this bit is 0.  

[22:17]  -   -   Rsvd  Reserved  

16  RNK1_EN  RW  0  Rank1 enable  

15  -   -   Rsvd  Reserved  

[14:12]  RNK1_TYPE  RW  0  If FTDDR3030_DDR_SUPPORT_TYPE_1  is configured as 

(DDR1/LPDDR1), RNK1_TYPE will be as follows:  

000 = 12 X 8 X 2  

001 = 12 X 9 X 2  

010 = 13 X 9 X 2  

011 = 12 X 10 X 2  

100 = 13 X 10 X 2  

101 = 14 X 10 X 2  

Others = Reserved  

If FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4 is configured 

as (DDR2/D DR3), RNK1_TYPE will be as follows:  

For example,  

RA X CA X BA = (Row Address) X (Column Address) X 

(Bank Address) = 13 X 10 X 2, which indicates that the row 

address is 13 bits, the column address is 10 bits, and the 

bank address is 2 bits.  

Note: If the  hardware configuration, `define 
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FTDDR3030_BANKNUM_4, is configured, BA (Bank 

Address) will only support 2 bits.  

000 = 13 X 9 X 2  

001 = 13 X 10 X 2  

010 = 14 X 10 X 2  

011 = 12 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

100 = 13 X 10 X 3 (N ot supported on `define 

FTDDR3030_BANKNUM_4)  

101 = 14 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

110 = 15 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

111 = 16 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

If FTDDR3030 _DDR_SUPPORT_TYPE_5 is configured as 

(DDR2/DDR3/LPDDR2), RNK1_TYPE will be as follows:  

000 = 13 X 9 X 2  

001 = 13 X 9 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

010 = 14 X 9 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

011 = 12 X 10 X 3 (N ot supported on `define 

FTDDR3030_BANKNUM_4)  

100 = 13 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

101 = 14 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

110 = 15 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

111 = 13 X 1 0X2  

11  -   -   Rsvd  Reserved  

[10:8]  RNK1_SIZE  RW  0  Memory size of rank1  

000: Reserved  

001: 32M bytes  

010: 64M bytes  

011: 128M bytes  

100: 256M bytes  

101: 512M bytes  

110: 1G bytes  

111: 2G bytes  

If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured, 
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RNK_SIZE will be as follows:  

000: 8M bytes  

001: 16M bytes  

010: 32M bytes  

011: 64M bytes  

100: 128M bytes  

101: 256M bytes  

110: 512M bytes  

111: Reserved  

7  -   -   Rsvd  Reserved  

[6:4]  RNK0_TYPE  RW  0  If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured  as 

(DDR1/LPDDR1), RNK0_TYPE will be as follows:  

000 = 12 X 8 X 2  

001 = 12 X 9 X 2  

010 = 13 X 9 X 2  

011 = 12 X 10 X 2  

100 = 13 X 10 X 2  

101 = 14 X 10 X 2  

Others = Reserved  

If FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4 is configured 

as (DDR2/DDR3), RNK0_TYP E will be as follows:  

For example,  

RA X CA X BA = (Row Address) X (Column Address) X 

(Bank Address) = 13 X 10 X 2, which indicates that the row 

address is 13 bits, the column address is 10 bits, and the 

bank address is 2 bits.  

Note: If the hardware conf iguration, `define 

FTDDR3030_BANKNUM_4, is configured, BA (Bank 

Address) will only support 2 bits.  

000 = 13 X 9 X 2  

001 = 13 X 10 X 2  

010 = 14 X 10 X 2  

011 = 12 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

100 = 13 X 10 X 3 (Not supported o n `define 

FTDDR3030_BANKNUM_4)  

101 = 14 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

110 = 15 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

111 = 16 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  
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If FTDDR3030_DDR_SUPPORT_T YPE_5 is configured as 

(DDR2/DDR3/LPDDR2), RNK0_TYPE will be as follows:  

000 = 13 X 9 X 2  

001 = 13 X 9 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

010 = 14 X 9 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

011 = 12 X 10 X 3 (Not supported o n `define 

FTDDR3030_BANKNUM_4)  

100 = 13 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

101 = 14 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

110 = 15 X 10 X 3 (Not supported on `define 

FTDDR3030_BANKNUM_4)  

111 = 13 X 10 X 2  

3  -   -   Rsvd  Reserved  

[2:0]  RNK0_SIZE  RW  0  Memory size of rank0  

000: Reserved  

001: 32M bytes  

010: 64M bytes  

011: 128M bytes  

100: 256M bytes  

101: 512M bytes  

110: 1G bytes  

111: 2G bytes  

If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured, 

RNK0_SIZE will  be as follows:  

000: 8M bytes  

001: 16M bytes  

010: 32M bytes  

011: 64M bytes  

100: 128M bytes  

101: 256M bytes  

110: 512M bytes  

111: Reserved  

 

Table 4 - 17  through Table 4 - 20  list the available combinations of RNK_TYPE and RNK_SIZE for different  

DDR1 memory widths.  

Table 4-17  DDR1 Memory Width = 8 Bits  
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RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (8M bytes)  -   -   -   

3ôh1 (16M bytes)  3ôh3 (12 X 10 X 2)  16 Mb x 8 (128 Mb)  1  

3ôh2 (32M bytes)  3ôh4 (13 X 10 X 2)  32 Mb x 8 (256 Mb)  1  

3ôh3 (64M bytes)  -   -   -   

3ôh4 (128M bytes)  -   -   -   

3ôh5 (256M bytes)  -   -   -   

3ôh6 (512M bytes)  -   -   -   

3ôh7 (1G bytes)  -   -   -   

 

Table 4-18  DDR1 Memory Width = 16 Bits  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (8M bytes)  3ôh0 (12X8X2)  4 Mb x16 (64 Mb)  1  

3ôh1 (16M bytes)  3ôh1 (12X9X2)  8 Mb x16 (128 Mb)  1  

3ôh2 (32M bytes)  3ôh2 (13X9X2)  16 Mb x16 (256 Mb)  1  

3ôh3 (12X10X2)  16 Mb x8 (128 Mb)  2  

3ôh3 (64M bytes)  3ôh4 (13X10X2)  32 Mb x16 (512 Mb)  1  

32 Mb x8 (256 Mb)  2  

3ôh4 (128M bytes)  3ôh5 (14X10X2)  64 Mb x16 (1 Gb)  1  

3ôh5 (256M bytes)  -   -   -   

3ôh6 (512M bytes)  -   -   -   

3ôh7 (1G bytes)  -   -   -   

 

Table 4-19  DDR1 Memory Width = 32 Bits  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (8M bytes)  -   -   -   

3ôh1 (16M bytes)  3ôh0 (12X8X2)  4 Mb x16 (64 Mb)  2  

3ôh2 (32M bytes)  3ôh1 (12X9X2)  8 Mb x16 (128 Mb)  2  

3ôh3 (64M bytes)  3ôh2 (13X9X2)  16 Mb x16 (256 Mb)  2  

3ôh3 (12X10X2)  16 Mb x8 (128 Mb)  4  

3ôh4 (128M bytes)  3ôh4 (13X10X2)  32 Mb x16 (512 Mb)  2  

32 Mb x8 (256 Mb)  4  

3ôh5 (256M bytes)  3ôh5 (14X10X2)  64 Mb x16 (1 Gb)  2  

3ôh6 (512M bytes)  -   -   -   

3ôh7 (1G bytes)  -   -   -   

 

Table 4-20  DDR1 Memory Width = 64 Bits  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  
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3ôh0 (8M bytes)  -   -   -   

3ôh1 (16M bytes)  -   -   -   

3ôh2 (32M bytes)  3ôh0 (12X8X2)  4 Mb x16 (64 Mb)  4  

3ôh3 (64M bytes)  3ôh1 (12X9X2)  8 Mb x16 (128 Mb)  4  

3ôh4 (128M bytes)  3ôh2 (13X9X2)  16 Mb x16 (256 Mb)  4  

3ôh3 (12X10X2)  16 Mb x8 (128 Mb)  8  

3ôh5 (256M bytes)  3ôh4 (13X10X2)  32 Mb x16 (512 Mb)  4  

32 Mb x8 (256 Mb)  8  

3ôh6 (512M bytes)  3ôh5 (14X10X2)  64 Mb x16 (1 Gb)  4  

3ôh7 (1G bytes)  -   -   -   

 

Table 4 - 21  lists the DDR2 configuration by different MA tables.  

Table 4-21  DDR2 Configuration by Different MA Tables  

DDR2  FTDDR3030_LOGIC_ADDR_YES  FTDDR3030_LOGIC_ADDR_NO  

RNK_TYPE (MA1)  RNK_TYPE (MA3)  RNK_TYPE (MA4)  

13x9x2  N/A  0  0  

13x10x2   N/A  1  N/A  

14x10x2  N/A  2  N/A  

13x10x3  0  4  4  

14x10x3  1  5  5  

15x10x3  2  6  6  

16x10x3  3  7  N/A  

 

Table 4 - 22  through  Table  2-19 list  the  available  combinations of  RNK_TYPE and RNK_SIZE  for  differ ent  

DDR2 memory  widths  when  FTDDR3030_LOGIC_ADDR_NO  is defined.  

Table 4-22  DDR2 Memory Width = 8 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  (13X10X2)  32 Mb x8 (256 Mb)  1  

3ôh2 (64M bytes)  (14X10X2)  64 Mb x8 (512 Mb)  1  

3ôh3 (128M bytes)  (14X10X3)  128 Mb x8 (1 Gb)  1  

3ôh4 (256M bytes)  (15X10X3)  256 Mb x8 (2 Gb)  1  

3ôh5 (512M bytes)  (16X10X3)  512 Mb x8  (4 Gb)  1  

3ôh6 (1G bytes)  -   -   -   

3ôh7 (2G bytes)  -   -   -   

 

Table 4-23  DDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  
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RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  (13X9X2)  16 Mb x16 (256 Mb)  1  

3ôh2 (64M bytes)  (13X10X2)  32 Mb x16 (512 Mb)  1  

32 Mb x8 (256 Mb)  2 

3ôh3 (128M bytes)  (13X10X3)  64 Mb x16 (1 Gb)  1  

(14X10X2)  64 Mb x8 (512 Mb)  2  

3ôh4 (256M bytes)  (14X10X3 )  128 Mb x16 (2 Gb)  1  

128 Mb x8 (1 Gb)  2  

3ôh5 (512M bytes)  (15X10X3)  256 Mb x16 (4 Gb)  1  

256 Mb x8 (2 Gb)  2  

3ôh6 (1G bytes)  (16X10X3)  512 Mb x8 (4 Gb)  2  

3ôh7 (2G bytes)  -   -   -   

 

Table 4-24  DDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  (13X9X2)  16 Mb x16 (256 Mb)  2  

3ôh3 (128M bytes)  (13X10 X2)  32 Mb x16 (512 Mb)  2  

32 Mb x8 (256 Mb)  4  

3ôh4 (256M bytes)  (13X10X3)  64 Mb x16 (1 Gb)  2  

(14X10X2)  64 Mb x8 (512 Mb)  4  

3ôh5 (512M bytes)  (14X10X3)  128 Mb x16 (2 Gb)  2  

128 Mb x8 (1 Gb)  4  

3ôh6 (1G bytes)  (15X10X3)  256 Mb x16  (4 Gb)  2  

256 Mb x8 (2 Gb)  4  

3ôh7 (2G bytes)  (16X10X3)  512 Mb x8 (4 Gb)  4  

 

Table 4-25  DDR2 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Num ber  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  -   -   -   

3ôh3 (128M bytes)  (13X9X2)  16 Mb x16 (256 Mb)  4  

3ôh4 (256M bytes)  (13X10X2)  32 Mb x16 (512 Mb)  4  

32 Mb x8 (256 Mb)  8  

3ôh5 (512M bytes)  (13X10X3)  64 M b x16 (1 Gb)  4  

(14X10X2)  64 Mb x8 (512 Mb)  8  
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3ôh6 (1G bytes)  (14X10X3)  128 Mb x16 (2 Gb)  4  

128 Mb x8 (1 Gb)  8  

3ôh7 (2G bytes)  (15X10X3)  256 Mb x16 (4 Gb)  4  

256 Mb x8 (2 Gb)  8  

Table 4 - 26  through  Table  2-23 list  the  available  combinations of  RNK_TYPE and RNK_SIZE  for  different  

DDR2 memory  widths  when  FTDDR3030_LOGIC_ADDR_YES  is defined.  

Table 4-26  DDR2 Memory Width = 8 Bits when FTDDR3030_LOGIC_ ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  3ôh0 (13X10X3)  64 Mb x8 (512 Mb)  1  

3ôh1 (128M bytes)  3ôh1 (14X10X3)  128 Mb x8 (1 Gb)  1  

3ôh2 (256M bytes)  3ôh2 (15X10X3)  256 Mb x8 (2 Gb)  1  

3ôh3 (512M bytes)  3ôh3 (16X10X3)  512 Mb x8 (4 Gb)  1  

3ôh4 (1G bytes)  -   -   -   

3ôh5 (2G bytes)  -   -   -   

3ôh6 (4G bytes)  -   -   -   

3ôh7 (8G bytes)  -   -   -   

 

Table 4-27  DDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  3ôh0 (13X10X3)  64Mb x16 (1Gb)  1  

64Mb x8 (512 Mb)  2  

3ôh2 (256M bytes)  3ôh1 (14X10X3)  128 Mb x16 (2 Gb)  1  

128 Mb x8 (1 Gb)  2  

3ôh3 (512M bytes)  3ôh2 (15X10X3)  256 Mb x16 (4 Gb)  1  

256 Mb x8 (2 Gb)  2  

3ôh4 (1G bytes)  3ôh3 (16X10X3)  512 Mb x8 (4 Gb)  2  

3ôh5 (2G bytes)  -   -   -   

3ôh6 (4G bytes)  -   -   -   

3ôh7 (8G bytes)  -   -   -   

Table 4-28  DDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  -   -   -   

3ôh2 (256M bytes)  3ôh0 (13X10X3)  64Mb x8 (512 Mb)  4  

64 Mb x16 (1 Gb)  2  

3ôh3 (512M bytes)  3ôh1 (14X10X3)  128 Mb x8 (1 Gb)  4  

128 Mb x16 (2 Gb)  2  
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3ôh4 (1G bytes)  3ôh2 (15X10X3)  256 Mb x8 (2 Gb)  4  

256 Mb x16 (4 Gb)  2  

3ôh5 (2G bytes)  3ôh3 (16X10X3)  512 Mb x8 (4 Gb)  4  

3ôh6 (4G bytes)  -   -   -   

3ôh7 (8G bytes)  -   -   -   

Table 4-29  DDR2 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  -   -   -   

3ôh2 (256M bytes)  -   -   -   

3ôh3 (512M bytes)  3ôh0 (13x10x3)  64Mb x8 (512 Mb)  8  

64Mb x16 (1 Gb)  4  

3ôh4 (1G bytes)  3ôh1 (14x10x3)  128Mb x8 (1 Gb)  8  

128Mb x16 (2 Gb)  4  

3ôh5 (2G bytes)  3ôh2 (15x10x3)  256Mb x8 (2 Gb)  8  

256 Mb x16 (4 Gb)  4  

3ôh6 (4G bytes)  3ôh3 (16x10x3)  512Mb x8 (4 Gb)  8  

3ôh7 (8G bytes)  -   -   -   

Table 4 - 30  lists the DDR3 configuration by different MA tables.  

Table 4-30  DDR3 Configuration by Different MA Tables  

DDR3  FTDDR3030_LOGIC_ADDR_YES  FTDDR3030_LOGIC_ADDR_NO  

RNK_TYPE (MA1)  RNK_TYPE (MA3)  RNK_TYPE (MA4)  

12x10x3  N/A  3  3  

13x10x3  0  4  4  

14x10x3  1  5  5  

15x10x3  2  6  6  

16x10x3  3  7  N/A  

16x11x3  4  N/A  N/A  

 

Table 4 - 31  through  Table  2-28 list  the  available  combinations of  RNK_TYPE and RNK_SIZE  in  different  

DDR3 memory  widths  when  FTDDR3030_LOGIC_ADDR_NO  is defined.  

Table 4-31  DDR3 Memory Width = 8 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  (13X10X3)  64 Mb x8 (512 Mb)  1  

3ôh3 (128M bytes)  (14X10X3)  128 Mb x8 (1 Gb)  1  

3ôh4 (256M bytes)  (15X10X3)  256 Mb x8 (2 Gb)  1  
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3ôh5 (512M bytes)  (16X10X3)  512 Mb x8 (4 Gb)  1  

3ôh6 (1G bytes)  -   -   -   

3ôh7 (2G bytes)  -   -   -   

Table 4-32  DDR3 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  (12X10X3)  32 Mb x16 (512 Mb)  1  

3ôh3 (128M bytes)  (13X10 X3)  64 Mb x16 (1 Gb)  1  

64 Mb x8 (512 Mb)  2  

3ôh4 (256M bytes)  (14X10X3)  128 Mb x16 (2 Gb)  1  

128 Mb x8 (1 Gb)  2  

3ôh5 (512M bytes)  (15X10X3)  256 Mb x16 (4 Gb)  1  

256 Mb x8 (2 Gb)  2  

3ôh6 (1G bytes)  (16X10X3)  512 Mb x16 (8 Gb)  1  

512 Mb x8 (4 Gb)  2  

3ôh7 (2G bytes)  -   -   -   

Table 4-33  DDR3 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  -   -   -   

3ôh3 (128M bytes)  (12X10X3)  32 Mb x16 (512 Mb)  2  

3ôh4 (256M bytes)  (13X10X3)  64 Mb x16 (1 Gb)  2  

64 Mb x8 (512 Mb)  4  

3ôh5 (512M bytes)  (14X10X3)  128 Mb x16 (2 Gb)  2  

128 Mb x8 (1 Gb)   4  

3ôh6 (1G bytes)  (15X10X3)  256 Mb x16 (4 Gb)  2  

256 Mb x8 (2 Gb)  4  

3ôh7 (2G bytes)  (16X10X3)  512 Mb x16 (8 Gb)  2  

512 Mb x8 (4 Gb)  4  

 

Table 4-34  DDR3 Memory Width = 64 Bits when FTDDR303 0_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  -   -   -   

3ôh3 (128M bytes)  -   -   -   

3ôh4 (256M bytes)  (12X10X3)  32 Mb x16 (512 Mb)  4  

3ôh5 (512M bytes)  (13X10X3)  64 Mb x16 (1 Gb)  4  
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64 Mb x8 (512 Mb)  8  

3ôh6 (1G bytes)  (14X10X3)  128 Mb x16 (2 Gb)  4  

128 Mb x8 (1 Gb)  8  

3ôh7 (2G bytes)  (15X10X3)  256 Mb x16 (4 Gb)  4  

256 Mb x8 (2 Gb)  8  

 

Table 4 - 35  through  Table  2-32 list  the  available  combinations of  RNK_TYPE and RNK_SIZE  in  different  

DDR3 memory  widths  when  FTDDR3030_LOGIC_ADDR_YES  is defined.  

Table 4-35  DDR3 Memory Width = 8 Bits when FTDDR3 030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  3ôh0(13X10X3)  64 Mb x8 (512 Mb)  1  

3ôh1 (128M bytes)  3ôh1(14X10X3)  128 Mb x8 (1 Gb)  1  

3ôh2 (256M bytes)  3ôh2(15X10X3)  256 Mb x8 (2 Gb)  1  

3ôh3 (512M bytes)  3ôh3(16X10X3)  512 Mb x8 (4 Gb)  1  

3ôh4 (1G bytes)  3ôh4(16X11X3)  1Gb x8 (8 Gb)  1  

3ôh5 (2G bytes)  -   -   -   

3ôh6 (4G bytes)  -   -   -   

3ôh7 (8G bytes)  -   -   -   

Table 4-36  DDR3 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  3ôh0 (13X10X3)  64Mb x16 (1Gb)  1  

64Mb x8 (512 Mb)  2  

3ôh2 (256M bytes)  3ôh1 (14X10X3)  128 Mb x16 (2 Gb)   1  

128 Mb x8 (1 Gb)  2  

3ôh3 (512M bytes)  3ôh2 (15X10X3)  256 Mb x16 (4 Gb)  1  

256 Mb x8 (2 Gb)  2  

3ôh4 (1G bytes)  3ôh3 (16X10X3)  512 Mb x16 (8 Gb)  1  

512 Mb x8 (4 Gb)  2  

3ôh5 (2G bytes)  3ôh4 (16X11X3)  1Gb x8 (8 Gb)  2  

3ôh6 (4G bytes)  -   -   -   

3ôh7 (8G bytes)  -   -   -   

Table 4-37  DDR3 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  -   -   -   

3ôh2 (256M bytes)  3ôh0 (13X10X3)  64Mb x8 (512 Mb)  4  

64Mb x16 (1 Gb)  2  
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3ôh3 (512M bytes)  3ôh1 (14X10X3)  128 Mb x8 (1 Gb)  4  

128 Mb x16 (2 Gb)  2  

3ôh4 (1G bytes)  3ôh2 (15X10X3)  256 Mb x8 (2 Gb)  4  

256 Mb x16 (4 Gb)  2  

3ôh5 (2G bytes)  3ôh3 (16X10X3)  512 Mb x8 (4 Gb)  4  

512 Mb x16 (8 Gb)  2  

3ôh6 (4G bytes)  3ôh4 (16X11X3)  1 Gb x8 (8 Gb)  4  

3ôh7 (8G bytes)  -   -   -   

Table 4-38  DDR3 Memory Width = 64 Bits when F TDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  -   -   -   

3ôh2 (256M bytes)  -   -   -   

3ôh3 (512M bytes)  3ôh0 (13x10x3)  64Mb x8 (512 Mb)  8  

64Mb x16 (1 Gb)  4  

3ôh4 (1G bytes)  3ôh1 (14x10x3)  128Mb x8 (1 Gb)  8  

128Mb x16 (2 Gb)  4  

3ôh5 (2G bytes)  3ôh2 (15x10x3)  256Mb x8 (2 Gb)  8  

256Mb x16 (4 Gb)  4  

3ôh6 (4G bytes)  3ôh3 (16x10x3)  512Mb x8 (4 Gb)  8  

512Mb x16 (8 Gb)  4  

3ôh7 (8G bytes)  3ôh4 (16X11X3)  1Gb x8 (8 Gb)  8  

 

Table 4 - 39  lists the LPDDR2 configuration by different MA tables.  

Table 4-39  LPDDR2 Configuration by Different MA Tables  

LPDDR2  FTDDR3030_LOGIC _ADDR_YES  FTDDR3030_LOGIC_ADDR_NO  

RNK_TYPE (MA1)  RNK_TYPE (MA3)  RNK_TYPE (MA4)  

13x9x2  N/A  0  0  

13x10x2  N/A  1  7  

13x9x3  N/A  N/A  1  

13x10x3  0  4  4  

14x9x3  5  N/A  2  

14x10x3  1  5  5  

15x10x3  2  6  6  

15x11x3  7  N/A  N/A  

 

Table 4 - 40  through Table 4 - 42  list the available combinations of RNK_TYPE and RNK_SIZE in different  
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LPDDR2 memory widths when FTDDR3030_LOGIC_ADDR_NO is defined.  

Table 4-40  LPDDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  (13X9X2)  16 Mb x16 (256 Mb )  1  

3ôh2 (64M bytes)  (13x10x2)  32Mb x16 (512 Mb)  1  

3ôh3 (128M bytes)  (13X10X3)  64 Mb x16 (1 Gb)  1  

3ôh4 (256M bytes)  (14X10X3)  128 Mb x16 (2 Gb)  1  

3ôh5 (512M bytes)  -   -   -   

3ôh6 (1G bytes)  -   -   -   

3ôh7 (2G bytes)  -   -   -   

 

Table 4-41  LPDDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  (13X9X2)  16 Mb x32 (512 Mb)  1  

16 Mb x16 (256 Mb)  2  

3ôh3 (128M bytes)  (13X9X3)  32 Mb x32 (1 Gb)  1  

(13x10x2)  32Mb x16 (512 Mb)  2  

3ôh4 (256M bytes)  (14X9X3)  64 Mb x32 (2 Gb)  1  

(13X10X3)  64 Mb x16 (1 Gb)  2  

3ôh5 (512M bytes)  (14X10X3)  128 Mb x32 (4 Gb)  1  

128 Mb x16 (2 Gb)  2  

3ôh6 (1G bytes)  (15X10X3)  256 Mb x32 (8 Gb)  1  

3ôh7 (2G bytes)  -   -   -   

Table 4-42  LPDDR2 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_NO is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (16M bytes)  -   -   -   

3ôh1 (32M bytes)  -   -   -   

3ôh2 (64M bytes)  -   -   -   

3ôh3 (128M bytes)  (13X9X2)  16 Mb x32 (512 Mb)  2  

16 Mb x16 (256 Mb)  4  

3ôh4 (256M bytes)  (13X9X3)  32 Mb x32 (1 Gb)  2  

(13x10x2)  32Mbx16 (512 Mb)   4  

3ôh5 (512M bytes)  (14X9X3)  64 Mb x32 (2 Gb)  2  

(13X10X3)  64 Mb x16 (1 Gb)  4  

3ôh6 (1G bytes)  (14X10X3)  128 Mb x32 (4 Gb)  2  

128 Mb x16 (2 Gb)  4  
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3ôh7 (2G bytes)  (15X10X3)  256 Mb x32 (8 Gb)  2  

Table 4 - 43  through Table 4 - 45  list the available combinations of RNK_TYPE and RNK_SIZE in different 

LPDDR2 memory widths when FTDDR3030_LOGIC_ADDR_YES is defined.  

Table 4-43  LPDDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  3ôh0 (13x10x3)  64Mbx16 (1Gb)  1  

3ôh2 (256M bytes)  3ôh1 (14x10x3)  128Mbx16(2G b)  1  

3ôh3 (512M bytes)  -   -   -   

3ôh4 (1G bytes)  3ôh7(15x11x3)  512Mbx16(8Gb)  1  

3ôh5 (2 G bytes)  -   -   -   

3ôh6 (4 G bytes)  -   -   -   

3ôh7 (8 G bytes)  -   -   -   

Table 4-44  LPDDR2 Memory Width = 32 B its when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  -   -   -   

3ôh2 (256M bytes)  3ôh0 (13x10x3)  64Mbx16 (1Gb)  2  

3ôh5 (14x9x3)  64Mbx32 (2Gb)  1  

3ôh3 (512M bytes)  3ôh1 (14x10x3)  128Mbx16(2Gb)  2  

128Mbx32(4Gb)  1  

3ôh4 (1G bytes)  3ôh2(15x10x3)  256Mbx32(8Gb)  1  

3ôh5 (2G bytes)  3ôh7(15x11x3)  512Mbx16(8Gb)  2  

3ôh6 (4G bytes)  -   -   -   

3ôh7 (8G bytes)  -   -   -   

Table 4-45  LPDDR2 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_YES is defined  

RNK_SIZE  RNK_TYPE  DDR Chip  DDR Chip Number  

3ôh0 (64M bytes)  -   -   -   

3ôh1 (128M bytes)  -   -   -   

3ôh2 (256M bytes)  -   -   -   

3ôh3 (512M bytes)  3ôh0 (13x10x3)  64Mbx16 (1Gb)  4  

 3ôh5 (14x9x3)  64Mbx32 (2Gb)  2  

3ôh4 (1G bytes)  3ôh1 (14x10x3)  128Mbx16(2Gb)  4  

  128Mbx32(4Gb)  2  

3ôh5 (2G bytes)  3ôh2(15x10x3)  256Mbx32(8Gb)  2  

3ôh6 (4G bytes)  3ôh7(15x11x3)  512Mbx16(8Gb)  2  

3ôh7 (8G bytes)  -   -   -   
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4.5.6.6.  Timing  Parameter 0  Register  (TMPR0,  Offset  = 0x14)  

Please  note  that all parameters  are related to the  MClk  cycles.  If  the  ñMClk:DRAM clock  =  1:2 ò mode  is 

used,  the  parameters  should  be set  to  half  value  of  the DRAM  clock  cycles.  The  programmable  value of 

0 is invalid.  

Table 4-46  Timing Parameter 0 Register (TMPR0, Offset = 0x14)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  TRFC  RW  0  Refresh - to -Active/Refresh command period  

8ôh0 = Not used  

8ôh1 = 2 MClk cycles  

8ôh2 = 3 MClk cycles  

...  

8ôhff = 256 MClk cycles  

[23:21]  -   -   Rsvd  Reserved  

[20:16]  TFAW  RW  0  4-bank activate windows  

5ôh0 = Not used  

5ôh1 = 2 MClk cycles  

5ôh2 = 3 MClk cycles  

...  

5ôh1f = 32 MClk cycles  

Notes:  

1. The 5th Active command next to four consecutive Active 

commands will be constrained by the greater value of TRC, TRAS, 

and TFAW.  

2. The minimum Active - to -Active command period for different 

banks will also be constrained by the priority of command 

scheduler selec ting Write/Read/Active commands. The 

Write/Read commands have higher priority than the Active 

command.  

 

[15:14]  -   -   Rsvd  Reserved  

[13:8]  TRC  RW  0  Active - to -Active command period for the same bank  

6ôh0 = Not used  

6ôh1 = 2 MClk cycles  

6ôh2 = 3 MClk cycles  

...  

6ôh3f = 64 MClk cycles  

[7:5]  -   -   Rsvd  Reserved  

[4:0]  TRAS  RW  0  Active - to -Precharge period  

This parameter specifies the minimum period of an opened row.  
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5ôh0 = Not used  

5ôh1 = 2 MClk cycles  

5ôh2 = 3 MClk cycles  

é 

5ôh1f = 32 MClk cycles  

4.5.6.7.  Timing  Parameter 1  Register  (TMPR1,  Offset  = 0x18)  

Please  note  that some  parameters  are related to  the MClk  cycles.  If  the ñMClk:DRAM clock  =  1:2 ò mode 

is used,  the  parameters  should be  set to half  value  of  the  DRAM clock  cycles,  except  TW R and TWTR . 

TWR  and TWTR should be set  in  terms  of  the  DRAM clock  cycles.  t WL is the  DRAM write  latency.  

For DDR1, t WL =  1 

For DDR2, t WL =  AL (Additive  Latency)  +  CL (CAS Latency)  -  1 

For DDR3, t WL =  AL (Additive  Latency)  +  CWL (CAS  Write Latency)  

(FTDDR30 30  only  supports  AL =  ó0ô.)  

Table 4-47  Timing Parameter 1 Register (TMPR1, Offset = 0x18)  

Bit  Name  Type  Default 

Value  

Description  

31  -   -   Rsvd  Reserved  

[30:28]  TWTR  RW  0  Internal write - to - read d elay  

READ command after the last write data delay cycle  

If the MClk:DRAM clock is in the ñ1:1ò mode:  

3ôh0 = Not used  

3ôh1 = 2 DRAM clock cycles  

3ôh2 = 3 DRAM clock cycles  

3ôh3 = 4 DRAM clock cycles  

3ôh4 = 5 DRAM clock cycles  

3ôh5 = 6 DRAM clock cycles  

3ôh6 = 7 DRAM clock cycles  

3ôh7 = 8 DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

tWL is odd.  

3ôh0 = Not used  

3ôh1 = 3 DRAM clock cycles  

3ôh2 = 5 DRAM clock cycles  

3ôh3 = 5 DRAM clock cycles  

3ôh4 = 7 DRAM clock cycles  

3ôh5 = 7 DRAM clock cycles  
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3ôh6 = 9 DRAM clock cycles  

3ôh7 = 9 DRAM clock cycles  

tWL is even.  

3ôh0 = Not used  

3ôh1 = 4 DRAM clock cycles  

3ôh2 = 4 DRAM clock cycles  

3ôh3 = 6 DRAM clock cycles  

3ôh4 = 6 DRAM clock cycles  

3ôh5 = 8 DRAM clock cycles  

3ôh6 = 8 DRAM clock cycles  

3ôh7 = 10 DRAM clock cycles  

27  -   -   Rsvd  Reserved  

[26:24]  TRTP  RW  0  Internal read - to -precharge delay  

If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured, this field 

should be set as 3ôh1.  

3ôh0 = Not used  

3ôh1 = 2 MClk cycles  

3ôh2 = 3 MClk cycles  

...  

3ôh7 = 8 MClk cycles  

[23:20]  TWR  RW  0  Write recovery time  

The last non -write data cycle at the MCLK rising edge to the 

precharge command cycle.  

If the MClk:DRAM clock is in the ñ1:1ò mode:  

4ôh0 = Not used  

4ôh1 = 2 DRAM clock cycles  

4ôh2 = 3 DRAM clock cycles  

4ôh3 = 4 DRAM clock cycles  

...  

4ôhf = 16 DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

tWL is odd.  

3ôh0 = Not used  

3ôh1 = 3 DRAM clock cycles  

3ôh2 = 5 DRAM clock cycles  

3ôh3 = 5 DRAM clock cycles  

3ôh4 = 7 DRAM clock cycles  

3ôh5 = 7 DRAM clock cycles  

3ôh6 = 9 DRAM clock cycles  

3ôh7 = 9 DRAM clock cycles  

3ôh8 = 11 DRAM clock cycles  

3ôh9 = 11 DRAM clock cycles  
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3ôha = 13 DRAM clock cycles  

3ôhb = 13 DRAM clock cycles  

3ôhc = 15 DRAM clock cycles  

3ôhd = 15 DRAM clock cycles  

3ôhe = 17 DRAM clock cycles  

3ôhf = 17 DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

tWL is even.  

3ôh0 = Not used  

3ôh1 = 4 DRAM clock cycles  

3ôh2 = 4 DRAM clock cycles  

3ôh3 = 6 DRAM clock cycles  

3ôh4 = 6 DRAM clock cycles  

3ôh5 = 8 DRAM clock cycles  

3ôh6 = 8 DRAM clock cycles  

3ôh7 = 10 DRAM clock cycles  

3ôh8 = 10 DRAM clock cycles  

3ôh9 = 12 DRAM clock cycles  

3ôha = 12 DRAM clock cycles  

3ôhb = 14 DRAM clock cycles  

3ôhc = 14 DRAM clock cycles  

3ôhd = 16 DRAM clock cycles  

3ôhe = 16 DRAM clock cycles  

3ôhf = 18 DRAM clock cycles  

[19:16]  TMOD  RW  0  The mode register sets the command update delay.  

4ôh0 = Not used  

4ôh1 = 2 MClk cycles  

4ôh2 = 3 MClk cycles  

...  

4ôhf = 16 MClk cycles  

[15:1 2]  TMRD  RW  0  Cycle time of the load mode register command  

4ôh0 = Not used  

4ôh1 = 2 MClk cycles  

4ôh2 = 3 MClk cycles  

4ôh3 = 4 MClk cycles  

...  

4ôhf = 16 MClk cycles  

[11:8]  TRP  RW  0  Precharge period  

4ôh0 = Not used  

4ôh1 = 2 MClk cycles  

4ôh2 = 3 MClk cycles  

...  
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4ôhf = 16 MClk cycles  

[7:4]  TRRD  RW  0  Active - to -Active command period for different banks  

4ôh0 = Not used  

4ôh1 = 2 MClk cycles  

4ôh2 = 3 MClk cycles  

...  

4ôhf = 16 MClk cycles  

Note: The minimum Active - to -Active command peri od for 

different banks will be constrained by the priority of 

Write/Read/Active commands selected by the command 

scheduler. The Write/Read commands have higher priority than 

the Active command.  

[3:0]  TRCD  RW  0  The minimum delay between the active and  read/write 

commands  

4ôh0 = Not used  

4ôh1 = 2 MClk cycles  

4ôh2 = 3 MClk cycles  

...  

4ôhf = 16 MClk cycles  

4.5.6.8.  Timing  Parameter 2  Register  (TMPR2,  Offset  = 0x1C)  

Please  note  that some  parameters  are related to  the MClk  cycles.  If  the ñMClk:DRAM clock  =  1: 2ò mode 

is used,  the  parameters  should be  set to half  value  of  the  DRAM clock  cycles.  

t WL =  Write  latency  in  terms  of  the  DRAM clock  cycles  

t RL =  Read latency  in  terms  of  the DRAM  clock  cycles  

FTDDR3030  only  supports  AL =  0.  

For DDR1, t WL =  1 

For DDR2, t WL =  AL (Additive  Latency)  +  CL (CAS Latency)  -  1 

For DDR3, t WL =  AL (Additive  Latency)  +  CWL (CAS  Write Latency)  

For DDR1, t RL =  CL (CAS Latency)  

For DDR2, DDR3,  t RL =  AL (Additive  Latency) +  CL (CAS Latency)  

Users  can refer  to Appendix  4.5 for the  interval  counting examples  of  the  Write - to -Read, Write - to -Write, 

Read- to -Read,  and Read- to -Write  commands.  
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Table 4-48  Timing Parameter 2 Register (TMPR2, Offset = 0x1C)  

Bit  Name  Type  
Default 

Value  
Description  

[3 1:30]  TWtoR_ctrl  RW  0  

Controller specific  

Additional delay cycles from the write command to the read 

command for accessing different ranks  

The programmed value compensates the unbalanced trace or 

I/O delay between different ranks of DDRx SDRAM to avo id the 

DQS driving contention.  

If the MClk:DRAM clock is in the ñ1:1ò mode:  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional one DRAM clock cycle  

2ôh2 = Add additional two DRAM clock cycles  

2ôh3 = Add additional three DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

(tRL -  tWL) is odd.  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional two DRAM clock cycles  

2ôh2 = Add additional two DRAM clock cycles  

2ôh3 = Add additional four DRAM clock cycles  

(tRL -  tWL) i s even.  

2ôh0 = No additional delay clock cycles  

2ôh1 = No additional delay clock cycles  

2ôh2 = Add additional two DRAM clock cycles  

2ôh3 = Add additional two DRAM clock cycles  

[29:28]  TWtoW_ctrl  RW  0  

Controller specific  

Additional delay cycles f rom the write command to the write 

command  

If the MClk:DRAM clock is in the ñ1:1ò mode:  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional one DRAM clock cycle  

2ôh2 = Add additional two DRAM clock cycles  

2ôh3 = Add additional two DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional two DRAM clock cycles  

2ôh2 = Add additional four DRAM clock cycles  

2ôh3 = Add additional six DRAM clock cycles  

[27:26]  TRtoR_ctrl  RW  0  

Controller specific  

Additional delay cycles from the read command to the read 

command  

If the MClk:DRAM clock is in the ñ1:1ò mode:  
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2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional one DRAM clock cycle  

2ôh2 = Add additional two DRAM clock cycles  

2ôh3 = Add additional three DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional two DRAM clock cycles  

2ôh2 = Add additional four DRAM clock cycles  

2ôh3 = Add additional six DRAM clock cycles  

[25:24]  TRtoW_ctrl  RW  0  

Controller specific  

Additional delay cycles from the read command to the write 

command  

DQS will be driven by different devices in the read and write 

operations. The programmed value will compensate the 

round - trip delay between the chip and DDRx SDRAM to avoid 

the DQS driving contention. Users should adjust this value to 

avoid the Read DQS/DQ and the Write DQS/DQ driving 

contention.  

If the MClk:DRAM clock is in the ñ1:1ò mode:  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional one DRAM clock cycle  

2ôh2 = Add additional two DRAM clock cycles  

2ôh3 = Add additional three DRAM clock cycles  

If the MClk:DRAM clock is in the ñ1:2ò mode:  

2ôh0 = No additional delay clock cycles  

2ôh1 = Add additional two DRAM clock cycles  

2ôh2 = Add additional four DRAM clock cycles  

2ôh3 = Add additional six DRAM clock cycles  

[23:16]  -   -   Rsvd  Reserved  

[15:8]  TXSR  RW  0  

Exit from the self - refresh mode to a command period  

This value should be progra mmed to the maximum of tXSNR 

and tXSRD in the DDR1/DDR2 mode.  

This value should be programmed to the maximum of tXS and 

tXSDLL in the DDR3 mode.  

This value should be programmed tXSR in the LPDDR1 and 

LPDDR2 mode.  

8ôh0 = Not used  

8ôh1 = 1x8 MClk cycles  

8ôh2 = 2x8 MClk cycles  

...  

8ôhff = 255x8 MClk cycles  

Notes:  
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(1) If FTDDR030_CMDBUF_YES is configured, there will be 

four additional MClk guard time to compensate the internal 

exiting self - refresh command to the DDR PHY I/O delay  

If FTDDR030_CMDBUF_NO  is configured, there will be three 

additional MClk guard time to compensate the internal exiting 

self - refresh command to the DDR PHY I/O delay  

(2) The first active command after exiting the self - refresh 

state should conform to all the following timing co nstraints:  

1. TXSR  

2. DDRx PHY BYTEn_UPDATE_ACK assertion time (For the 

DDR23 Combo PHY)  

3. tZQCS and tZQoper if Register Offset 0x4C bits[17:16] 

ZQCS/ZQCL update is enabled.  

[7:0]  TREFI  RW  0  

Average periodic refresh interval  

One refresh command should be issued if the refresh counter 

equals to the refresh interval. Please note that bit 7 is only for 

selecting between x32T and x8T.  

Bit 7 = 1ôb0:  

8ôb0_000_0000 = Not used  

8ôb0_000_0001 = 1 x32 MClk cycles  

8ôb0_000_0010 = 2 x32 MClk cycles  

...  

8ôb0_111_1111 = 127 x32 MClk cycles  

bit 7 = 1ôb1:  

8ôb1_000_0000 = Not used  

8ôb1_000_0001 = 1 x8 MClk cycles  

8ôb1_000_0010 = 2 x8 MClk cycles  

...  

8ôb1_111_1111 = 127 x8 MClk cycles  

 

4.5.6.9.  DDRx PHY Command and Data Block Control Register (PHYCR0, Offset 

= 0x20)  

When both bit 15, ñauto_io_deep_pdnò, and bit 7, ñauto_io_ctrl_pdnò, are set to ó1ô at the same time, the 

I/O enable will follow the setting of bit 15, ñauto_io_deep_pdnò. 

In order to prevent the I/O enable switch too frequently, if ñauto_io_deep_pdnò or ñauto_ioctrl_pdnò is set 

to ó1ô: 

(1) dqie, CMDADDROEN will be disabled when the power -down period is larger than 10 MClk cycles.  

(2) CLKOEN0 will be disabled when the self - refresh period is larger than 10 MClk cycles.  
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Note: BYTE0_FLDO, BYTE2_FLDO, BYT E4_FLDO, and BYTE6_FLDO are used in the 16 -bit DDR2 PHY.  

Table 4-49  DDRx PHY Command and Data Block Control Register (PHYCR0, Offset = 0x20)  

Bit  Name  Type  Default 

Value  

Description  

31  BYTE7_FLDO  RO  0  Byte 7 DLL lock flag indicates that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

30  BYTE6_FLDO  RO  0  Byte 6 DLL lock flag indicat es that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

29  BYTE5_FLDO  RO  0  Byte 5 DLL lock flag indicates that DLL is at the lock 

st ate.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

28  BYTE4_FLDO  RO  0  Byte 4 DLL lock flag indicates that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

27  BYTE3_FLDO  RO  0  Byte 3 DLL lock flag indicates that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 or  

FTDDR3030_MAX_MEM_WIDTH_32 is configured.  

26  BYTE2_FLDO  RO  0  Byte 2 DLL lock flag indicates that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64  
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FTDDR3030_MAX_MEM_WIDTH_32 is configured.  

25  BYTE1_FLDO  RO  0  Byte 1 DLL lock flag indicates that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

24  BYTE0_FLDO  RO  0  Byte 0 DLL lock flag indicates that DLL is at the lock 

state.  

1ôb1 = DLL is at the lock state.  

1ôb0 = DLL is not at the lock state.  

[23:18]  -   -   Rsvd  Reserved  

17  phy_odd  RW  0  RE_ODD and WR_ODD signa l usages for DDRx PHY  

1ôb1 = DDR PHY Data block is controlled by 

DFI_RDDATA_EN_P0_BYTEn, RE_ODD, 

DFI_WRDATA_EN_P0_BYTEn, and WR_ODD.  

1ôb0 = Data clock is controlled by 

DFI_RDDATA_EN_P0_BYTEn, 

DFI_RDDATA_EN_P1_BYTEn, 

DFI_WRDATA_EN_P0_BYTEn, and 

DFI_WRDATA _EN_P1_BYTEn.  

RE_ODD and WR_ODD are not used by DDRx PHY.  

16  fldo_cmd  RO  0  DDR3 PHY only  

1ôb1 = Command block DLL is at the lock state.  

1ôb0 = Command block DLL is not at the lock state.  

15  auto_io_deep_pdn  RW  0  Automatic control of the I/O input buffer at the 

power -down state  

1ôb1 = Enable  

1ôb0 = Disable  

When auto_io_deep_pdn is enabled, CMDADDROEN 

and dqie will be disabled at the automatic 

power -down state; and CLKOEN0, CMDADDROEN, 

dqie, and ODTOE will be disabled at the self - refresh 

sta te.  

14  SELFBIAS  RW  0  VREF selection  

1ôb1 = DDR PHY uses the internal generated VREF.  

1ôb0 = DDR PHY uses the external VREF.  

13  CONUPDATE  RW  1  DDR PHY DLL update enable control  

1ôb1 = FTDDR3030 will set ñBYTEn_UPDATE_ENò to 

ó1ô to DDRx PHY at the initial stage and wait 

ñBYTEn_UPDATE_ACKò = 1 to finish the DDRx PHY 

DLL update sequence.  
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1ôb0 = FTDDR3030 will not set ñBYTEn_UPDATE_ENò 

to ó1ô to DDRx PHY at the initial stage.  

12  CLKPHASESHIFT  RW  0  DDR PHY input clock for the DDR SDRAM phase   

1ôb0 = Clock position is at the 1/2 clock cycle phase of 

the DDR command.  

1ôb1 = Clock position is at the 3/4 clock cycle phase of 

the DDR command.  

11  dqie  RW  1  DQ and DQS receivers enable  

1ôb1 = Enable  

1ôb0 = Disable  

Note: In the automatic pow er -down mode, the dqie 

bit will be controlled by hardware if auto_ioctrl_pdn 

or auto_io_deep_pdn is set to ó1ô.  

DDRx PHY should be reset before normal operation if 

dqie is set to ó0ô.  

dqie is duplicated to the BYTEn_DQIE pins for each 

byte (n = 0 ~ 7).  

10  CLKOEN0  RW  1  The input controls DDR PHY CK and CKB.  

1ôb1 = Enable  

1ôb0 = Disable  

Note: In the self - refresh mode, the CLKOEN0 bit will 

be controlled by hardware if auto_ioctrl_pdn or 

auto_io_deep_pdn is set to ó1ô.  

9  CMDADDROEN  RW  1  The inp ut controls of the DDR PHY ADDR, BA, RAS, 

CAS, WE, and CS drivers  

1ôb1 = Enable  

1ôb0 = Disable  

Note: In the automatic power -down mode, the 

CMDADDROEN bit will be controlled by hardware if 

auto_ioctrl_pdn or auto_io_deep_pdn is set to ó1ô.  

8  ODTOEN  RW  1  Enable input drivers of ODT  

1ôb1: Enable  

1ôb0: Disable  

Note: In the self - refresh mode, the ODTOE bit will be 

controlled by hardware if auto_io_deep_pdn is set to 

ó1ô.  

7  auto_io_ctrl_pdn  RW  0  Automatic control of the I/O Input buffer at 

power -down state  

1ôb1 = Enable  

1ôb0 = Disable  

When auto_io_ctrl_pdn is enabled, cmdaddroen and 

dqie will be disabled at the automatic power -down 
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state and clkoen will be disabled at the self - refresh 

state.  

[6:4]  ODTMD_DQS [2:0]  RW  1  Set the ODT value o f DDR2 PHY, only ODTMD[1:0] is 

used for DDR2 PHY:  

3ôb010: ODT = 150 ǹ  

3ôb001: ODT = 75 ǹ  

3ôb011: ODT = 50 ǹ  

3ôb000: ODT is disabled.  

Set the ODT value of the DDR2/DDR3 Combo PHY:  

3ôb111: ODT = 20 ǹ  

3ôb110: ODT = 24 ǹ  

3ôb101: ODT = 30 ǹ  

3ôb100: ODT = 40 ǹ  

3ôb011: ODT = 40 ǹ  

3ôb010: ODT = 60 ǹ  

3ôb001: ODT = 120 ǹ  

3ôb000: ODT is disabled.  

3  phy_resetn_SRX_ 

enable  

RW  0  Enable automatically reset D -PHY after exiting the 

self - refresh mode  

1ôb1 = Enable  

1ôb0 = Disable  

[2:0]  ODTMD_DQ [2:0]  RW  1  Set the ODT value of DDR2 PHY, only ODTMD[1:0] is 

used for DDR2 PHY:  

3ôb010: ODT = 150 ǹ  

3ôb001: ODT = 75 ǹ  

3ôb011: ODT = 50 ǹ  

3ôb000: ODT is disabled.  

Set the ODT value of the DDR2/DDR3 Combo PHY:  

3ôb111: ODT = 20 ǹ  

3ôb110: ODT = 24 ǹ  

3ôb101: ODT = 30 ǹ  

3ôb100: ODT = 40 ǹ  

3ôb011: ODT = 40 ǹ  

3ôb010: ODT = 60 ǹ  

3ôb001: ODT = 120 ǹ  

3ôb000: ODT is disabled.  

Figure 4-15  illustrates the DDR PHY I/O control timing based on MClk when entering into the self - refresh 

mode if ñauto_io_deep_pdnò is set to ó1ô. 
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Figure 4-15 . DDR PHY I/O Control Timing when Entering into Self - refresh Mode  

Figure 4-16  illustrates the DDR P HY I/O control timing based on MClk when exiting from the self - refresh 

mode if ñauto_io_deep_pdnò is set to ó1ô. 

Figure 4-16 . DDR PHY I/O Control Timing when Exiting from Self - refresh Mode  

4.5.6.10.  DDRx PHY Read Path DLL Delay Tuning Register (PHYRDTR, Offset = 

0x24)  

dllsel is used to adjust the read DQ and read DQS. The read DQS should be at the center of the DQ data 

eye for more timing margin. Please refer to the corresponding DDR PHY application note for more detail ed 

information.  

For DDR 502 series PHY, the delay direction (delay DQ or delay DQS) is indicated in bit 3 of 

BYTEn_DLSEL_RD. For other PHYs, please refer to Register Offset 0x6C for more details.  

Note: BYTE0_DLSEL_RD, BYTE2_DLSEL_RD, BYTE4_DLSEL_RD, and BY TE6_DLSEL_RD are used in the 

16 -bit DDR2 PHY.  

Table 4-50  DDRx PHY Read Path DLL Delay Tuning Register (PHYRDTR, Offset = 0x24)  

Bit  Name  Type  Default 

Value  

Description  

[31:28]  BYTE7_DLSEL_RD  RW  7  Dela y value control to add a delay into the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for details.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

[27:24]  BYTE6_DLSEL_RD  RW  7  Delay value control to add a delay into  the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for details.  
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This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

[23:20]  BYTE5_DLSEL_RD  RW  7  Delay value control to add a delay into the read 

DQS or read DQ  

Please re fer to the Register Offset 0x6C for details.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

[19:16]  BYTE4_DLSEL_RD  RW  7  Delay value control to add a delay into the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for  details.  

This bit is existed when 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

[15:12]  BYTE3_DLSEL_RD  RW  7  Delay value control to add a delay into the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for details.  

This bit is existed when  

FTDDR3030_MAX_MEM_WIDTH_64 or 

FTDDR3030_MAX_MEM_WIDTH_32 is configured.  

[11:8]  BYTE2_DLSEL_RD  RW  7  Delay value control to add a delay into the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for details.  

This bit is existed when  

FTDDR3030_MAX_MEM_WIDTH_64 or  

FTDDR3030_MAX_MEM_WIDTH_32 is configured.  

[7:4]  BYTE1_DLSEL_RD  RW  7  Delay value control to add a delay into the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for details.  

[3:0]  BYTE0_DLSEL_RD  RW  7  Dela y value control to add a delay into the read 

DQS or read DQ  

Please refer to the Register Offset 0x6C for details.  

4.5.6.11.  COMPBLK Control Register (COMPBLKCR, Offset = 0x28)  

Table 4-51  COMPBLK Control Register (COM PBLKCR, Offset = 0x28)  

Bit  Name  Type  Default 

Value  

Description  

[31:25]  -   -   Rsvd  Reserved  

[24:19]  DON  RO  0x20  Value of the COMPBLK pull -down NMOS impedance setting 

from the input, ñDONò, of compensation block of DDRx PHY  

[18:13]  DOP  RO  0x20  Value of the COMPBLK pull -up PMOS impedance setting from 

the input, ñDOPò, of compensation block of DDRx PHY  

[12:7]  DIN  RW  0x1f  Preset value for the COMPBLK pull -down NMOS impedance  
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[6:1]  DIP  RW  0x1f  Preset value for the COMPBLK pull -up PMO S impedance  

0  COMP_SEL  RW  1  Compensation method selection  

1ôb1 = Enable the COMPBLK auto-calibration before initiating 

DDRx SDRAM  

1ôb0 = Use the preset values of DIP and DIN  

4.5.6.12.  Automatic Power - down/Self - refresh Control Register (APDCR, 

Offset = 0x2C )  

Table 4-52  Automatic Power -down Control Register (AODCR, Offset = 0x2C)  

Bit  Name  Type  Default 

Value  

Description  

[31:29]  -   -   Rsvd  Reserved  

[28]  auto_srf_en  RW  0  Automatic self - refresh mode con trol  

1 = Enable the automatic self - refresh  

0 = Disable the automatic self - refresh  

[27:16]  auto_srf_timer  RW  0  Automatic self - refresh timer  

When the command queue is empty, the automatic 

self - refresh timer will start counting down. When the 

timer r eaches zero, the self - refresh request will be 

triggered and DDRx SDRAM will enter the self - refresh 

mode.  

12ôh000 = Not used  

12ôh001 = 1 x 4 = 4 MClk cycles  

12ôh002 = 2 x 4 = 8 MClk cycles  

é 

12ôhfff = 4095 x 4 = 16380 MClk cycles  

[15:13]  -   -   Rsvd  Reserved  

12  auto_pdn_en  RW  0  Automatic power -down mode control  

1 = Enable the automatic power -down mode  

0 = Disable the automatic power -down mode  

[11:0]  auto_pdn_timer  RW  0  Automatic power -down timer  

When the command queue is empty, the auto matic 

power -down timer will start counting down. When the 

timer reaches zero, CKE will be automatically pulled low. 

DDRx SDRAM will enter the active power -down mode or 

precharge power -down mode.  

12ôh000 = Not used  

12ôh001 = 1x4 = 4 MClk cycles  

12ôh002 = 2x4 = 8 MClk cycles  

é 

12ôhfff = 4095x4 = 16380 MClk cycles  
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4.5.6.13.  Channel  Arbitration  Setup  Register  A (CHARBRA,  Offset = 0x30)  

Table 4 - 53  lists  and describes the parameter  setup  for  the  channel  arbitration. There  are two  arbitration 

modes:  

1.  Two - level  round - robin with  the  channel  grant  count  

2.  Read-Write  group with  grant_count_group  and the  channel  grant  count  

When  the  Read-Write group  arbitration  is enabled,  whether  the priority,  burst - orient,  and grant  count 

value for  the read and  write  operations  can be  identical  or not  will  be decided  by  the independent  

read -write  setting enable  bit,  ñIndepent_RW ò.  

Table 4-53  Setting for Read/Write Operation  

Read - Write 

Group  

Indepent _RW 

Enable  

Priority, 

Burst - orient  

Grant Count for 

Group  

Grant Count for 

Channel  

Enable  Enable  Register 0x30 

defines the read 

setting.  

Register 0xC4 

defines the write 

setting.  

Register 0x30 defines 

the read group grant 

count and the read 

grant coun t constraints 

the read operations in 

the same group.  

Register 0xC4 defines 

the write group grant 

count and the write 

group grant count 

constraints the write 

operations in the same 

group.  

Registers 0x34 and 

0x38 define the read 

grant count for each 

channe l and the read 

grant count constraints 

the read operations.  

Registers 0xC8 and 

0xCC define the write 

grant count for each 

channel and the write 

grant count constraints 

the write operations.  

Disable  Register 0x30 

defines both the 

read and write 

setting s.  

Register 0x30 defines 

the read and write 

group grant counts.  

Registers 0x34 and 

0x38 define the read 

and write grant counts 

for each channel.  

Disable  Enable or 

disable  

Register 0x30 

defines both the 

read and write 

settings.  

N/A  Registers 0x34 an d 

0x38 define the grant 

count for each channel 

and the grant count 

constraints both the 

read and write 

operations.  

If Register Offset 0x30 bit[30] ñIndep_RW_ENò = ó1ô, Register Offset 0x30[28:0] will be used for the read 

commands. If Register Offset 0x30  bit[30] ñIndep_RW_ENò = ó0ô, Register Offset 0x30[28:0] will be used 
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for the read and write commands.  

Table 4-54  Channel Arbitration Setup Register (CHARBRA, Offset = 0x30)  

Bit  Name  Type  Default 

Value  

Des cription  

31  RW_Grp_EN  RW  0  Enable the Read -Write group arbitration  

Set this bit to ó1ô to enable the Read-Write group 

arbitration. Otherwise, the normal two - level 

round - robin arbitration will be used.  

1ôb1 = Read-Write group arbitration is enabled.   

1ôb0 = Read-Write group arbitration is disabled.  

This bit cannot be dynamically changed. Users can 

change this setting only when there is no DDR 

traffic.  

30  Indep_RW_EN  RW  0  Independent R/W control  

1 = Independent R/W is enabled.  

0 = Independent  R/W is disabled.  

29  -   -   Rsvd  Reserved  

[28:24]  group_grant_count_low  RW  10  Total group_grant_count[7:0] = 

{group_grant_count_high, 

group_grant_count_low}  

0xC4[18:16] indicates ñgroup_grant_count_highò 

and  

0x30[28:24] indicates ñgroup_grant_count_lowò.  

For the Read -Write group arbitration, this field 

sets the initial value of the group grant window 

count.  

This field will not be used if the Read -Write group 

arbitration is disabled.  

Total group_grant_count:  

0 = A maximum of 1 command is issue d when 

each group is granted.  

1 = A maximum of 2 commands are issued when 

each group is granted.  

2 = A maximum of 3 commands are issued when 

each group is granted.  

é 

254 = A maximum of 255 commands are issued 

when each group is granted.  

255 = Not used  

[23:16]  -   -   RsvdO  Reserved and Opaque  
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[15:8]  BstOriArb  RW  0  Burst oriented arbitration enable bit (AHB only)  

When this bit is set, the burst transaction will not 

be broken during arbitration.  

Bit 8 = 1ôb1 indicates that the burst oriented 

arbi tration of channel 0 is enabled.  

Bit 8 = 1ôb0 indicates that the burst oriented 

arbitration of channel 0 is disabled.  

Bit 9 = 1ôb1 indicates that the burst oriented 

arbitration of channel 1 is enabled.  

Bit 9 = 1ôb0 indicates that the burst oriented 

arbi tration of channel 1 is disabled.  

Bit 10 = 1ôb1 indicates that the burst oriented 

arbitration of channel 2 is enabled.  

Bit 10 = 1ôb0 indicates that the burst oriented 

arbitration of channel 2 is disabled.  

Bit 11 = 1ôb1 indicates that the burst oriented 

arbitration of channel 3 is enabled.  

Bit 11 = 1ôb0 indicates that the burst oriented 

arbitration of channel 3 is disabled.  

Bit 12 = 1ôb1 indicates that the burst oriented 

arbitration of channel 4 is enabled.  

Bit 12 = 1ôb0 indicates that the burst oriented 

arbitration of channel 4 is disabled.  

Bit 13 = 1ôb1 indicates that the burst oriented 

arbitration of channel 5 is enabled.  

Bit 13 = 1ôb0 indicates that the burst-oriented 

arbitration of channel 5 is disabled.  

Bit 14 = 1ôb1 indicates that the burst oriented 

arbitration of channel 6 is enabled.  

Bit 14 = 1ôb0 indicates that the burst oriented 

arbitration of channel 6 is disabled.  

Bit 15 = 1ôb1 indicates that the burst oriented 

arbitration of channel 7 is enabled.  

Bit 15 = 1ôb0 indicates that the burst oriented 

arbitration of channel 7 is disabled.  

[7:0]  Ch_hi_prior  RW  0  All channels are divided into two priority levels: 

The high -priority level and low -priority level. 

These bits indicate which channels belong to the 

high -priority level. Setting ea ch bit to ó1ô indicates 

that the corresponding channel belongs to the 

high -priority level.  

Bit 0 = 1 indicates that channel 0 belongs to the 
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high -priority group.  

Bit 0 = 0 indicates that channel 0 belongs to the 

low -priority group.  

Bit 1 = 1 indicates t hat channel 1 belongs to the 

high -priority group.  

Bit 1 = 0 indicates that channel 1 belongs to the 

low -priority group.  

Bit 2 = 1 indicates that channel 2 belongs to the 

high -priority group.  

Bit 2 = 0 indicates that channel 2 belongs to the 

low -priority  group.  

Bit 3 = 1 indicates that channel 3 belongs to the 

high -priority group.  

Bit 3 = 0 indicates that channel 3 belongs to the 

low -priority group.  

Bit 4 = 1 indicates that channel 4 belongs to the 

high -priority group.  

Bit 4 = 0 indicates that channel  4 belongs to the 

low -priority group.  

Bit 5 = 1 indicates that channel 5 belongs to the 

high -priority group.  

Bit 5 = 0 indicates that channel 5 belongs to the 

low -priority group.  

Bit 6 = 1 indicates that channel 6 belongs to the 

high -priority group.  

Bit 6 = 0 indicates that channel 6 belongs to the 

low -priority group.  

Bit 7 = 1 indicates that channel 7 belongs to the 

high -priority group.  

Bit 7 = 0 indicates that channel 7 belongs to the 

low -priority group.  

4.5.6.14.  Channel Arbiter Grant Count Register -  A (C HGNTRA, Offset = 0x34)  

Each channel has specific grant window counter. When the arbiter performs re -arbitration, the value set in 

this register will be loaded into the grant window counters of channel 0, channel 1, channel 2, and channel 

3. Once the grante d channel pops a command to the memory controller, the grant window counter of this 

channel will be decreased by one. If the burst -oriented function is disabled and the grant window counter 

of the current granted channel becomes ó0ô, the arbiter will switch the grant to another channel. If the 

burst -oriented function is enabled, the arbiter will switch grant when the grant window counter becomes 

ó0ô and the popped command will be the EOB (End of burst) command of a burst transaction, which is that 

the burst  transaction will not be broken by the arbiter even when the grant window counter becomes ó0ô. 
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The grant window counter of each channel defines the allowed maximum service command counts for 

each channel when that channel is granted by the arbiter. Please note that a command indicates a DDR2 

WRAP4 R/W command or DDR3 WRAP8 R/W command.  

If Register Offset 0x30 bit[31] ñRW_Group_Enò = ó1ô and bit[30] ñIndep_RW_ENò = ó1ô, Register Offset 

0x34 will be used for the read commands; otherwise, Register offset 0x34 will be used for the read and 

write commands.  

Table 4-55  Channel Arbiter Grant Count Register -  A (CHGNTRA, Offset = 0x34)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  ARB_CNT3  RW  0xff  Once channe l 3 is granted, the maximum allowed commands will 

be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  

[23:16]  ARB_CNT2  RW  0xff  Once channel 2 is granted, the maximum allowed commands will 

be issued.  

0 = 1 command  

1 = 2 c ommands  

2 = 3 commands  

é 

255 = 256 commands  

[15:8]  ARB_CNT1  RW  0xff  Once channel 1 is granted, the maximum allowed commands will 

be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  

[7:0]  ARB_CNT0  RW  0xff  Once chann el 0 is granted, the maximum allowed commands will 

be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  
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4.5.6.15.  Channel  Arbiter  Grant  Count  Register  -  B (CHGNTRB,  Offset  = 0x38)  

Similar  to  Register  Offset =  0x34,  this  register  defines  the maximum service  command counts  of channel  

4,  channel  5,  channel  6,  and channel  7.  If  Register  Offset 0x30  bit[31]  ñRW_Group_En ò =  ó1ô and bit[30] 

ñIndep_RW _ENò =  ó1ô,  Register  Offset 0x38  will  be used  for the  read  commands;  otherwise, Register  Offset  

0x38 will  be used  for  the read and  write  commands.  

Table 4-56  Channel Arbiter Grant Count Register -  B (CHGNTRB, Offset = 0x38)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  ARB_CNT7  RW  0xff  Once c hannel 7 is granted, the maximum allowed 

commands will be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  

[23:16]  ARB_CNT6  RW  0xff  Once channel 6 is granted, the maximum allowed 

commands will be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  

[15:8]  ARB_CNT5  RW  0xff  Once channel 5 is granted, the maximum allowed 

commands will be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  

[7:0]  ARB_CNT4  RW  0xff  Once channel 4 is granted, the maximum allowed 

commands will be issued.  

0 = 1 command  

1 = 2 commands  

2 = 3 commands  

é 

255 = 256 commands  
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4.5.6.16.  DDRx PHY Write/Read Data Timing Control Register (PHYWRTMR, 

Offset = 0x3C)  

tphy_wrlat specifies the number of MClk clo ck cycles between a write command sent on the PHY control 

interface and the asserted dfi_wrdata_en signal. tphy_wrdata specifies the number of MClk clock cycles 

between the asserted dfi_wrdata_en signal and the associated write data driven on the dfi_wrdat a signal.  

 

Figure 4-17 . tphy_wrlat and tphy_wrdata Timing in DFI Specification 2.1  

The dfi_rddata_en signal must be asserted for trddata_en cycles after the assertion of a read command 

on the PHY control int erface and remains valid for the duration of the contiguous read data expected on 

the dfi_rddata bus.  

Some legacy DDR PHY does not have ñdfi_rddata_validò signal. So, the read data are expected to be 

received at FTDDR3030 within tphy_rdlat cycles after the  dfi_rddata_en signal is asserted. If DDR PHY 

has ñdfi_rddata_validò signal, users can set ñtphy_rdlatò to zero, and the controller will use DDR PHY 

output, ñdfi_rddata_validò, to latch read data. 

 

Figure 4-18 . trddata_en and tphy_rdlat in DFI Specification 2.1  

Table 4-57  DDRx PHY Write/Read Data Timing Control Register (PHYWRTMR, Offset = 0x3C)  
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Bit  Name  Type  Default 

Value  

Description  

[31:24]  -   -   Rsvd  Reserved  

[23:20]  tphy_rdlat  RW  0  EFIFO effects tphy_rdlat. Please set tphy_rdlat as ó0ô, when 

DDR PHY has dfi_rddata_valid signal.  

The read data are expected to be received at FTDDR3030 

within tphy_rdlat cycles after the rdcmd signal is asserted.  

0 = Use DDR PHY output signal, ñdfi_rddata_validò, to latch 

read data  

1 = Not used  

2 = dfi_rddata is expected to receive 2 MClk cycles after 

rdcmd is asserted.  

...  

15 = dfi_rddata is expected to receive 15 MClk cycles after 

rdcmd is asserted.  

[19:16]  trddata_en  RW 0  dfi_rddata_en signal must be asserted for trddata_en cycles 

after the assertion of a read command on the PHY control 

interface and remains valid for the duration of contiguous 

read data expected on the dfi_rddata bus.  

The valid values ar e between 0 and 10.  

0 = rdcmd asserts at the same cycle as the read command 

asserts.  

1 = rdcmd asserts 1 MClk cycle after the read command 

asserts.  

2 = rdcmd asserts 2 MClk cycles after the read command 

asserts.  

é 

10 = rdcmd asserts 10 MClk cycles afte r the read command 

asserts.  

Others = Reserved  

[15:6]  -   -   Rsvd  Reserved  

[5:4]  tphy_wrdata  RW  0  tphy_wrdata specifies the number of MClk clock cycles 

between when the dfi_wrdata_en signal is asserted and 

when the associated write data are driven  on the dfi_wrdata 

signal.  

0 = dfi_wrdata will be asserted at the same time when 

dfi_wrdata_en is asserted.  

1 = dfi_wrdata will assert one MClk cycle after dfi_wrdata_en 

is asserted.  

2 = dfi_wrdata will assert two MClk cycles after 

dfi_wrdata_en is asse rted.  

3 = dfi_wrdata will assert three MClk cycles after 
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dfi_wrdata_en is asserted.  

[3:0]  tphy_wrlat  RW  0  tphy_wrlat specifies the number of MClk clock cycles 

between when a write command is sent on the DFI control 

interface and when the dfi_wrdata_ en signal is asserted.  

The valid values are between 0 and 9.  

0 = dfi_wrdata_en is asserted at the same time with the 

write command is asserted.  

1 = dfi_wrdata_en will assert 1 MClk cycle after the write 

command is asserted.  

2 = dfi_wrdata_en will asser t 2 MClk cycles after the write 

command is asserted.  

é 

10 = dfi_wrdata_en will assert 10 MClk cycles after the write 

command is asserted.  

Others = Reserved  

t WL  =  Write  latency  in  terms  of the  DRAM  clock cycles  

t RL =  Read  latency  in  terms  of  the  DRAM  cl ock  cycles  

FTDDR3030  only  supports  AL =  ó0ô.  

For DDR1, t WL =  1 

For DDR2, t WL =  AL (Additive  Latency)  +  CL (CAS Latency)  -  1 

For DDR3, t WL =  AL (Additive  Latency)  +  CWL (CAS  Write Latency)  

For DDR1, t RL =  CL (CAS Latency)  

For DDR2, DDR3,  t RL =  AL (Additive  Latency) +  CL (CAS Latency)  

(1)  For FXDDRII  17x  DDR2  PHY  series  without ñdfi_rddata_valid ò:  

Table 4-58  FXDDRII17x DDR PHY Timing Parameter  

FXDDRII 17x DDR2 PHY (without ñdfi_rddata_validò)  

Parameter  Setting   

tphy_wrlat  t WL -  1  

tphty_wrdata  1  

trddata_en  t RL  

tphy_rdlat  GDS + 2, GDS + 3, GDS + 4  

(Need to be scanned and confirmed by pre - sim and 
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post -sim)  

For example,  

GDS =  1,  t WL =  4,  t RL =  5,  tphy_wrlat  =  4ôh3,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h 5,  

tphy_rdlat  =  4'h3  ~  4ôh5  

GDS =  2,  t WL =  4,  t RL =  5,  tphy_wrlat  =  4ôh3,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h5,  

tphy_rdlat  =  4'h4  ~  4ôh6  

GDS =  3,  t WL =  4,  t RL =  5,  tphy_wrlat  =  4ôh3,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h5,  

tphy_rdlat  =  4'h5  ~  4ôh7  

(2)  For FXDDR2A/D  200  DDR12  Combo  PHY without  ñdfi_rddata_valid ò 

Table 4-59  FXDDR2A/D 200 DDR12 Combo PHY Timing Parameter  

FXDDR2A/D 200 DDR12 PHY (without ñdfi_rddata_validò)  

Parameter  0x00[18] byone = 1  0x00[18]  byone = 0  

tphy_wrlat  tWL -  1  tWL = odd, ((tWL ï 1)/2) -  1  

tWL = even, (tWL/2) -  1  

tphty_wrdata  1  1  

trddata_en  tRL -  2  tRL = odd, ((tRL ï 1)/2) -  1  

tRL = even, (tRL/2) -  1  

tphy_rdlat  GDS + 5, GDS + 6, GDS + 7  

(Need to be scanned and  confirmed by 

pre -sim and post -sim)  

GDS + 3, GDS + 4, GDS + 5  

(Need to be scanned and confirmed by 

pre -sim and post -sim)  

(3) For FXDDR10x, 30x, 40x, 50x DDR23/LPDDR2 Combo PHY with ñdfi_rddata_validò 

Table 4-60  FXDDR10x, 30x, 40x, 50x DDR23/LPDDR2 Combo PHY Timing Parameter  

FXDDRA/D 10x, 30x, 40x, 50x series PHY (with ñdfi_rddata_validò)  

Parameter  0x00[18] byone = 1  0x00[18] byone = 0  

tphy_wrlat  tWL -  1  tWL = odd, ((tWL ï 1)/2) -  1  

tWL = even, ( tWL/2) -  1  

tphty_wrdata  1  1  

trddata_en  tRL -  2  tRL = odd, ((tRL ï 1)/2) -  1  

tRL = even, (tRL/2) -  1  

tphy_rdlat  0  0  

For example,  
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BYONE =  0 

GDS =  0,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  1,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  2,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  3,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdat a =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  4,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  5,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  6,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

GDS =  7,  t WL =  7,  t RL =  9,  tphy_wrlat  =  4ôh2,  tphy_wrdata =  2ôh1,  trddata_en  =  4'h3,  tphy_rdlat =  0 

4.5.6.17.  Command Flush Control Register (FLUSHCR, Offset = 0x40)  

Please note that bit[16] is existed only when the hardware configuration,  

`define FTDDR3030_DLOGIC_YES, is configured.  

Table 4-61 Command Flush Control Register (FLUSHCR, Offset = 0x40)  

Bit  Name  Type  Default 

Value  

Des cription  

[31:17]  -   -   Rsvd  Reserved  

16  debug_int_en  RW  0  Interrupt enable for the debug function  

[15:8]  flush_int_en  RW  0  Interrupt enable for the command flushing  

When the command flushing is completed, FTDDR3030 will 

trigger an interrup t if the corresponding bit of this field is 

set to ó1ô.  

Bit 8 for channel 0  

Bit 9 for channel 1  

Bit 10 for channel 2  

Bit 11 for channel 3  

Bit 12 for channel 4  

Bit 13 for channel 5  

Bit 14 for channel 6  

Bit 15 for channel 7  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   174  / 871  

[7:0]  cmd_flush_en  RW  0  Enable of command flushing  

Set the corresponding bit of this field to ó1ô to start the 

command flushing  

Bit 0 for channel 0  

Bit 1 for channel 1  

Bit 2 for channel 2  

Bit 3 for channel 3  

Bit 4 for channel 4  

Bit 5 for channel 5  

Bit 6 for channel 6  

Bit 7 for channel 7  

When the command flushing is completed or there are no 

commands in the command queue of the AHB channel, the 

corresponding bit of this field will be automatically cleared 

to ó0ô by FTDDR3030.  

Please note that the AXI interface does n ot support the 

command flushing, writing ó1ô of the corresponding AXI 

channel will not be automatically cleared to ó0ô.  

4.5.6.18.  Command Flush Status Register (FLUSHSR, Offset = 0x44)  

Please note that bit[8] is existed only when the hardware configuration,  

`defin e FTDDR3030_DLOGIC_YES, is configured.  

Table 4-62  Command Flush Status Register (FLUSHSR, Offset = 0x44)  

Bit  Name  Type  Default 

Value  

Description  

[31:9]  -   -   Rsvd  Reserved  

8  debug_hit  RW1C  0  Stat us of the debug function  

[7:0]  flush_done  RW1C  0  Status of the command flushing  

This field records the status of the command flushing for each 

channel. When a channel terminates the command flushing, 

the corresponding bit of this field will be set t o ó1ô by 

FTDDR3030.  

Bit 0 for channel 0  

Bit 1 for channel 1  

Bit 2 for channel 2  

Bit 3 for channel 3  

Bit 4 for channel 4  

Bit 5 for channel 5  

Bit 6 for channel 6  
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Bit 7 for channel 7  

4.5.6.19.  AHB SPLIT Control Register (SPLITCR, Offset = 0x48)  

If the AHB cha nnels are configured with the supporting SPLIT response, the SPLIT function can be 

disabled by setting the corresponding bit in this register.  

Table 4-63  AHB SPLIT Control Register (SPLITCR, Offset = 0x48)  

Bit   Name  Type  Default 

Value  

Description  

[31:24]  -   -   Rsvd  Reserved  

[23:22]  CH7_hprot_sel  RW  0  2ôb01 = Always set channel 7 to bufferable regardless 

of the value in the HPROT input port  

2ôb10 = Always set channel 7 to non-bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

[21:20]  CH6_hprot_sel  RW  0  2ôb01 = Always set channel 6 to bufferable regardless 

of the value in the HPROT input port  

2ôb10 = Always set channel 6 to non-bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

[19:18]  CH5_hprot_sel  RW  0  2ôb01 = Always set channel 5 to bufferable regardless 

of the value in the HPROT input port  

2ôb10 = Always set channel 5 to non -bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

[17:16]  CH4_hprot_sel  RW  0  2ôb01 = Always set channel 4 to bufferable regardless 

of the value in the HPROT input p ort  

2ôb10 = Always set channel 4 to non-bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

[15:14]  CH3_hprot_sel  RW  0  2ôb01 = Always set channel 3 to bufferable regardless 

of the value  in the HPROT input port  

2ôb10 = Always set channel 3 to non-bufferable 

regardless of the value in the HPROT input port  
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Others = Depending on the value in the HPROT input 

port  

[13:12]  CH2_hprot_sel  RW  0  2ôb01 = Always set channel 2 to bufferable regardless 

of the value in the HPROT input port  

2ôb10 = Always set channel 2 to non-bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

[11:10]  CH1_hprot_sel  RW  0  2ôb01 = Always set channel 1 to bufferable regardless 

of the value in the HPROT input port  

2ôb10 = Always set channel 1 to non-bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

[9:8]  CH0_hprot_sel  RW  0  2ôb01 = Always set channel 0 to bufferable regardless 

of the value in the HPROT input port  

2ôb10 = Always set channel 0 to non-bufferable 

regardless of the value in the HPROT input port  

Others = Depending on the value in the HPROT input 

port  

7  CH7_split_di sable  RW  0  This bit works only when channel 7 is enabled and 

configured as an AHB channel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 7  

6  CH6_split_disable  RW  0  This bit works only when channel 6 is enabl ed and 

configured as an AHB channel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 6  

5  CH5_split_disable  RW  0  This bit works only when channel 5 is enabled and 

configured as an AHB channel with the SPLIT 

respon se.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 5  

4  CH4_split_disable  RW  0  This bit works only when channel 4 is enabled and 

configured as an AHB channel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 4  

3  CH3_split_disable  RW  0  This bit works only when channel 3 is enabled and 
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configured as an AHB channel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 3  

2  CH2_split_disable  RW  0  This bit works only when channel 2 is enabled and 

configured as an AHB channel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 2  

1  CH1_split_disable  RW  0  This bit works only when channel 1 is enabled and 

configured as an AHB c hannel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 1  

0  CH0_split_disable  RW  0  This bit works only when channel 0 is enabled and 

configured as an AHB channel with the SPLIT 

response.  

Set this bit to ó1ô to disable the SPLIT response of 

channel 0  

4.5.6.20.  DDRx PHY and DDR3 Update Control Register (UPDCR, Offset = 

0x4C)  

This register is for the DDR3 PHY DLL update and write - leveling calibration register.  

Table 4-64  DDRx P HY and DDR3 Update Control Register (UPDCR, Offset = 0x4C)  

Bit  Name  Type  Default 

Value  

Description  

[31:18]  -   -   Rsvd  Reserved  

[17:16]  ZQCS and ZQCL 

update  

RW  0  2ôb01 = Automatically enable the ZQCS command after 

exiting from the self - refresh  state  

2ôb10 = Automatically enable the ZQCL command after 

exiting from the self - refresh state  

Others = Not used and no ZQCS or ZQCL command 

after exiting from the self - refresh state  

If ZQCS or ZQCL update is enabled, the ZQCS or ZQCL 

command will be is sued after tXS (tRFC+10 ns) is 

satisfied.  

[15:8]  tWLEVEL_UP  RW  0  Write - leveling calibration timing interval  

0 = Disable the write - leveling calibration interval  

1 = 1x1024 MClk cycles  

2 = 2x1024 MClk cycles  
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é 

255 = 255x1024 MClk cycles  

Note: This  value should be reasonably set; otherwise, 

it may impact the performance.  

[7:0]  tDLL_UP  RW  0  Digital DLL update delay control code timing interval  

0 = Disable the digital DLL update  

1 = 1x1024 MClk cycles  

2 = 2x1024 MClk cycles  

é 

255 = 255x1024 MClk cycles  

Note: This value should be reasonably set; otherwise, 

it may impact the performance.  

 

4.5.6.21.  Revision Register (REVR, Offset = 0x50)  

This register shows the current revision of FTDDR3030. Table 2 -59lists and describes the format of the 

revision reg ister.  

Table 4-65  Revision Register (REVR, Offset = 0x50)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  -   -   Rsvd  Reserved and read as zero  

[23:16]  MAJOR_VER  RO  0x02   This field shows the major  version number of the DDRx 

memory controller.  

[15:8]  MINOR_VER  RO  0x26   This field shows the minor version number of the DDRx 

memory controller.  

[7:0]  REL_VER  RO  0x00   This field shows the release number of the current 

revision.  

4.5.6.22.  Feature Regist er 1 (FEATR1, Offset = 0x54)  

This register shows the current feature of FTDDR3030. Table 4-66  lists and describes the format of the 

feature register for the global part of this IP.  

Table 4-66  Feature Register 1 (FEATR1, Offset = 0x54)  

Bit  Name  Type  Default 

Value  

Description  

[31:26]  -   -   Rsvd  Reserved  

25  Bank swizzle  RO  1 1: Bank swizzle is configured.  

0: Bank swizzle is not configured.  

24  Bank Number  RO  1 1: 8 banks per rank are configured  
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0: 4 banks per rank are configured.  

[23:20]  -  -  Rsvd  Reserved  

19  Channel -3 data width  RO  1 1: 64 -bit data width is configured for 

channel 3.  

0: 32 -bit data width is configured for 

channel 3.  

18  Channel -2 data width  RO  1 1: 64 -bit data width is configured for 

channel 2.  

0: 32 -bit data width is configured for 

channel 2.  

17  Channel -1 data width  RO  1 1: 64 -bit data width is configured for 

channel 1.  

0: 32 -bit data width is configured for 

channel 1.  

16  Channel -0 data width  RO  0  1: 64 -bit data width is configured for 

channel 0.  

0: 32 -bit data width is configured for 

channel 0.  

[15:12]  -  -  Rsvd  Reserved  

11  Channel -3 type  RO  1  1: AXI interface is configured for channel 3.  

0: AHB interfa ce is configured for channel 

3.  

10  Channel -2 type  RO  1 1: AXI interface is configured for channel 2.  

0: AHB interface is configured for channel 

2.  

9  Channel -1 type  RO  1 1: AXI interface is configured for channel 1.  

0: AHB interface is configure d for channel 

1.  

8  Channel -0 type  RO  1 1: AXI interface is configured for channel 0.  

0: AHB interface is configured for channel 

0.  

[7:6]  Supported the maximum 

memory width  

RO  3 3: The maximum 64 -bit memory width is 

configured.  

2: The maximum 32 -bit memory width is 

configured.  

01: The maximum 16 -bit memory width is 

configured.  

00: The maximum 8 -bit memory width is 

configured.  

[5:3]  Atomic monitor  RO  2 3ôh2 = Atomic monitor has two entries.   

[2:0]  Channel counts  RO  3 4ôh3 = 4 channels are configured.  
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4.5.6.23.  Feature Register 2 (FEATR2, Offset = 0x58)  

This register shows the current feature of FTDDR3030. Table 4 - 67  lists and describes the feature register 

for the AHB part of this IP.  

Table 4-67  Feature Register 2 (FEATR2, Offset = 0x58)  

Bit  Name  Type  Default 

Value  

Description  

[ 31 :16]   -  -  -  Reserved  

15  Channel -3 bus connect 

type  

RO  0 1: Channel 3 connected to bus is 

configured.  

0: Channel 3 connec ted to master is 

configured.  

14  Channel -3 split type  RO  0 1: Channel 3 split feature is configured.  

0: Channel 3 split feature is not configured.  

[13:12]  Channel -3 clock mode  RO  1 1: Channel 3 asynchronous mode is 

configured.  

0: Channel 3 synch ronous mode is 

configured.  

11  Channel -2 bus connect 

type  

RO  0 1: Channel 2 connected to bus is 

configured.  

0: Channel 2 connected to master is 

configured.  

10  Channel -2 split type  RO  0 1: Channel 2 split feature is configured.  

0: Channel 2 split  feature is not configured.  

[9:8]  Channel -2 clock mode  RO  1 1: Channel 2 asynchronous mode is 

configured.  

0: Channel 2 synchronous mode is 

configured.  

7  Channel -1 bus connect 

type  

RO  0 1: Channel 1 connected to bus is 

configured.  

0: Channel 1 c onnected to master is 

configured.  

6  Channel -1 split type  RO  0  1: Channel 1 split feature is configured.  

0: Channel 1 split feature is not configured.  

[5:4]  Channel -1 clock mode  RO  1 1: Channel 1 asynchronous mode is 

configured.  

0: Channel 1 sy nchronous mode is 

configured.  

3  Channel -0 bus connect 

type  

RO  0 1: Channel 0 connected to bus is 

configured.  

0: Channel 0 connected to master is 
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configured.  

2  Channel -0 split type  RO  0 1: Channel 0 split feature is configured.  

0: Channel 0 spli t feature is not configured.  

[1:0]  Channel -0 clock mode  RO  1 1: Channel 0 asynchronous mode is 

configured.  

0: Channel 0 synchronous mode is 

configured.  

4.5.6.24.  User Defined Register (UDEFR, Offset = 0x5C)  

Table 4-68  User Defined Register (UDEFR, Offset = 0x5C)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  User Defined 

Register  

RW  0x0000000  User -defined register for specific usage  

The reset value can be hardware -configured in the 

hardware configuratio n file.  

The value of the register will decide the output 

value of the 32 -bit interface, ñUSER_DEF_REGò.  

4.5.6.25.  Write - leveling Control Register (WLEVELCR, Offset = 0x60) (Only for 

DDR3 Combo PHY)  

FTDDR3030 supports one rank (Chip select0) for the hardware write - leveling calibration. FTDDR3030 

supports one rank DIMM or two on ïboard ranks. If two on -board ranks are used, the length of the PCB 

trace and the layout of the on -board rank1 DDR3 SDRAM should physically and symmetrically be the same 

as rank0.  

The write - leveling control register is used to adjust the skew between command path and the DQ/DQS 

path by using the Fly -By DDR3 SDRAM configuration. Users can use the hardware scan by setting each 

byte of wlevel_byten_hw_disable to 1ôb0 (Only for DDR3 mode) or trace the skew between Command/CK 

DQS path in whole ASIC and DDR path to fill the PDL_set registers (Offset 0x64 and Offset 0x68). tWLO 

should be set to half value of the DRAM timing parameters according to the ñMClk:DRAM clock = 1:2ò 

mode.  

Table 4-69  Write - leveling Control Register (WLEVELCR, Offset = 0x60) (Only for DDR3 Combo PHY)  

Bit  Name  Type  Default 

Value  

Description  

31  wlevel_byte7_pass  RO  0  Byte 7 of the write - leveling status register  

1ôb1 = Write- leveling passed.  

1ôb0 = Write- leveling failed or write - leveling 

hardware disabled.  

30  wlevel_byte6_pass  RO  0 Byte 6 of the write - leveling status register  

1ôb1 = Write- leveling passed.  
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1ôb0 = Write- leveling failed or write - leveling 

hardware disabl ed.  

29  wlevel_byte5_pass  RO  0  Byte 5 of the write - leveling status register  

1ôb1 = Write- leveling passed.  

1ôb0 = Write- leveling failed or write - leveling 

hardware disabled.  

28  wlevel_byte4_pass  RO  0  Byte 4 of the write - leveling status register  

1ôb1 = Write- leveling passed.  

1ôb0 = Write- leveling failed or write - leveling 

hardware disabled.  

27  wlevel_byte3_pass  RO  0  Byte 3 of the write - leveling status register  

1ôb1 = Write- leveling passed  

1ôb0 = Write- leveling failed or write - leveling 

har dware disabled  

26  wlevel_byte2_pass  RO  0  Byte 2 of the write - leveling status register  

1ôb1 = Write- leveling passed.  

1ôb0 = Write- leveling failed or write - leveling 

hardware disabled.  

25  wlevel_byte1_pass  RO  0  Byte 1 of the write - leveling statu s register  

1ôb1 = Write- leveling passed.  

1ôb0 = Write- leveling failed or write - leveling 

hardware disabled.  

24  wlevel_byte0_pass  RO  0  Byte 0 of the write - leveling status register  

1ôb1 = Write- leveling passed.  

1ôb0 = Write- leveling failed or write - leveling 

hardware disabled.  

23  wlevel_byte7_hw_disable  RW  1  Byte 7 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware  

22  wlevel_byte6_hw_disable  RW  1  Byte 6 of t he write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware  

21  wlevel_byte5_hw_disable  RW  1  Byte 5 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(H ardware disabled)  

1ôb0 = Write- leveling by hardware  

20  wlevel_byte4_hw_disable  RW  1  Byte 4 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  
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1ôb0 = Write- leveling by hardware  

19  wlevel_byte3_hw_di sable  RW  1  Byte 3 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware  

18  wlevel_byte2_hw_disable  RW  1  Byte 2 of the write - leveling hardware disable  

1ôb1 = Write- lev eling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware  

17  wlevel_byte1_hw_disable  RW  1  Byte 1 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware   

16  wlevel_byte0_hw_disable  RW  1  Byte 0 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware  

[15:8]  -   -   Rsvd  Reserved  

[7:0]  tWLO  RW  8  Write - leveling DQS enab le to latch the DQ 

data delay time  

8ôh1 = 1 MClk cycle  

é 

8ôhff = 255 MClk cycles  

Recommended value = 10 MClk cycles  

4.5.6.26.  Write - leveling Byte 7 ~ Byte 4 Control Register (WLEVELBHR, Offset 

= 0x64) (Only for DDR3 Combo PHY)  

Software programmable skew adjustm ent is between Command/CK and DQS path. This register can 

adjust the multiphase DLL of DDR23 Combo PHY to compensate the skew between Fly -By Command/CK 

and DQS. Please refer to Table 2 -64 for more details. The value of BYTEn_PDLSET reflects the 

write - leveling result if Register Offset 0x60, wlevel_byten_hw_disable, is set to ó0ô (Only for DDR3 mode). 

The value of BYTEn_PDLSET is the software programmed value if Register Offset 0x60, 

wlevel_byten_hw_disable, is set to ó1ô. 

Table 4-70  Write - leveling Byte 7 ~ Byte 4 Control Register (WLEVELBHR, Offset = 0x64) (Only for DDR3 

Combo PHY)  

Bit  Name  Type  Default 

Value  

Description  

31  -   -   Rsvd  Reserved  

[30:24]  BYTE7_PDLSET  RW  0  Programmable DLL delay for by te 7  

wlevel_byte7_hw_disable = ó0ô: Hardware tuning 
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value  

wlevel_byte7_hw_disable = ó1ô: Software 

programmed value  

23  -   -   Rsvd  Reserved  

[22:16]  BYTE6_PDLSET  RW  0  Programmable DLL delay for byte 6  

wlevel_byte6_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte6_hw_disable = ó1ô: Software 

programmed value  

15  -   -   Rsvd  Reserved  

[14:8]  BYTE5_PDLSET  RW  0  Programmable DLL delay for byte 5  

wlevel_byte5_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte5_hw_disable = ó1ô: Software 

pro grammed value  

7  -   -   Rsvd  Reserved  

[6:0]  BYTE4_PDLSET  RW  0  Programmable DLL delay for byte 4  

wlevel_byte4_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte4_hw_disable = ó1ô: Software 

programmed value  

4.5.6.27.  Write - leveling Byte 3 ~ Byte 0 Control  Register (WLEVELBLR, Offset 

= 0x68) (Only for DDR3 Combo PHY)  

Software programmable skew adjustment is between Command/CK and DQS path. This register can 

adjust the multiphase DLL of DDR23 Combo PHY to compensate the skew between Fly -By Command/CK 

and DQS . The value of BYTEn_PDLSET will reflect the write - leveling result if Register Offset 0x60, 

wlevel_byten_hw_disable, is set to ó0ô (Only for DDR3 mode). The value of BYTEn_PDLSET is the software 

programmed value if Register Offset 0x60, wlevel_byten_hw_dis able, is set to ó1ô. 

Table 4-71  Write - leveling Byte 3 ~ Byte 0 Control Register (WLEVELBLR, Offset = 0x68) (Only for DDR3 

Combo PHY)  

Bit  Name  Type  Default 

Value  

Description  

31  -   -   Rsvd  Reserved  

[30 :24]  BYTE3_PDLSET  RW  0  Programmable DLL delay for byte 3  

wlevel_byte3_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte3_hw_disable = ó1ô: Software 

programmed value  

23  -   -   Rsvd  Reserved  
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[22:16]  BYTE2_PDLSET  RW  0  Programmable DLL delay f or byte 2  

wlevel_byte2_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte2_hw_disable = ó1ô: Software 

programmed value  

15  -   -   Rsvd  Reserved  

[14:8]  BYTE1_PDLSET  RW  0  Programmable DLL delay for byte 1  

wlevel_byte1_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte1_hw_disable = ó1ô: Software 

programmed value  

7  -   -   Rsvd  Reserved  

[6:0]  BYTE0_PDLSET  RW  0  Programmable DLL delay for byte0  

wlevel_byte0_hw_disable = ó0ô: Hardware tuning 

value  

wlevel_byte0_hw_disable = ó1ô: Software 

pr ogrammed value  

4.5.6.28.  DDR3 PHY MISC Control Register 1 (PHYMISCR1, Offset = 0x6C)  

For DDR 502 series PHY, this register is not required, the delay direction (Delay DQ or delay  

DQS) is indicated in bit[3] of BYTEn_DLSEL_RD and BYTEn_DLSEL_WR.  

Table 4-72  DDR3 PHY MISC Control Register 1 (PHYMISCR1, Offset = 0x6C)  

Bit  Name  Type  Default 

Value  

Description  

[31:30]  -   -   Rsvd  Reserved  

29  dqs_sel_wr_byte7  RW  0  Add the delay in DQ or DQS, the delay value is 

con trolled by BYTE7_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

28  dqs_sel_byte7  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE7_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[27:26]  -   -   Rsvd  Reserved  

25  dqs_sel_wr_byte6  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE6_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

24  dqs_sel_byte6  RW  0  Add the delay in DQ or DQS, the delay value is 
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controlled by BYTE6_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[23:22]  -   -   Rsvd  Reserved  

21  dqs_sel_wr_byte5  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE5_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

20  dqs_sel_byte5  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE5_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[19:18]  -   -   Rsvd  Reserved  

17  dqs_sel_wr_byt e4  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE4_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

16  dqs_sel_byte4  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE4_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[15:14]  -   -   Rsvd  Reserved  

13  dqs_sel_wr_byte3  RW  0  Add the delay in DQ or DQS, the delay value is 

control led by BYTE3_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

12  dqs_sel_byte3  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE3_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[11:10]  -   -   Rsvd  Reserved  

9  dqs_sel_wr_byte2  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE2_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

8  dqs_sel_byte2  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE2_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[7:6]  -   -   Rsvd  Reserved  
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5  dqs_sel_wr_byte1  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE1_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

4  dqs_s el_byte1  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE1_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

[3:2]  -   -   Rsvd  Reserved  

1  dqs_sel_wr_byte0  RW  0  Add the delay in DQ or DQS, the delay value is 

controlled by BYTE0_DLSEL_WR (Offset 0x78).  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

0  dqs_sel_byte0  RW  0  Add the delay in DQ or DQS, the delay value is 

contr olled by BYTE0_DLSEL_RD (Offset 0x24).  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

4.5.6.29.  Read - leveling Control Register (RLEVELCR, Offset = 0x70) (Only for 

DDR3 Combo  PHY)  

The read - leveling control register adjusts the  read DQS filtering window. Users can use the hardware scan 

by setting each byte of rlevel_sel_byten_hw_disable to 1ôb0 (Only for DDR3/LPDDR2 mode) or use the 

software scan to fill the msdly register (Offset = 0x74).  

Table 4-73  Read- leveling Control Register (Offset = 0x70) (RLEVELCR, Only for DDR3 Combo PHY)  

Bit  Name  Type  Default 

Value  

Description  

31  rlevel_byte7_pass  RO  0 Read- leveling status for byte 7  

1ôb1 = Read- leveling passed.  

1ôb0 = Read- leve ling failed or read - leveling 

hardware disabled.  

30  rlevel_byte6_pass  RO  0  Read- leveling status for byte 6  

1ôb1 = Read- leveling passed.  

1ôb0 = Read- leveling failed or read - leveling 

hardware disabled.  

29  rlevel_byte5_pass  RO  0  Read- leveling sta tus for byte 5  

1ôb1 = Read- leveling passed.  

1ôb0 = Read- leveling failed or read - leveling 

hardware disabled.  

28  rlevel_byte4_pass  RO  0  Read- leveling status for byte 4  

1ôb1 = Read- leveling passed.  
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1ôb0 = Read- leveling failed or read - leveling 

hardwa re disabled.  

27  rlevel_byte3_pass  RO  0  Read- leveling status for byte 3  

1ôb1 = Read- leveling passed.  

1ôb0 = Read- leveling failed or read - leveling 

hardware disabled.  

26  rlevel_byte2_pass  RO  0  Read- leveling status for byte 2  

1ôb1 = Read- levelin g passed.  

1ôb0 = Read- leveling failed or read - leveling 

hardware disabled.  

25  rlevel_byte1_pass  RO  0  Read- leveling status for byte 1  

1ôb1 = Read- leveling passed.  

1ôb0 = Read- leveling failed or read - leveling 

hardware disabled.  

24  rlevel_byte0_pas s  RO  0  Read- leveling status for byte 0  

1ôb1 = Read- leveling passed.  

1ôb0 = Read- leveling failed or read - leveling 

hardware disabled.  

[23:17]  -   -   Rsvd  Reserved  

16  periodic_train_en  R/W  0  1 = Periodic read leveling enable (Only for 

LPDDR2 mod e)  

The read leveling will be performed every 

ñrlevel_train_periodò timing interval.  

0 = Disable periodic read leveling  

[15:8]  rlevel_train_period  R/W  0  Periodic read - leveling training timing interval  

0 = Not used if periodic_train_en = 1  

1 = 1 x1 6 MClk cycles  

é 

255 = 255 x16 MClk cycles  

For example, DDR3 1600 case, MClk = 2.5 ns  

Set 255 = the read leveling will be performed 

around every 10.2 us.  

7  rlevel_byte7_hw_disable  RW  1  Read- leveling hardware disable for byte 7  

1ôb1 = Read- leveling  by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

6  rlevel_byte6_hw_disable  RW  1  Read- leveling hardware disable for byte 6  

1ôb1 = Read- leveling by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

5  rlevel_byte5_hw_d isable  RW  1  Read- leveling hardware disable for byte 5  
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1ôb1 = Read- leveling by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

4  rlevel_byte4_hw_disable  RW  1  Read- leveling hardware disable for byte 4  

1ôb1 = Read- leveling by softwar e (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

3  rlevel_byte3_hw_disable  RW  1  Read- leveling hardware disable for byte 3  

1ôb1 = Read- leveling by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

2  rlevel_byte2_hw_disable  RW  1  Read- leveling hardware disable for byte 2  

1ôb1 = Read- leveling by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

1  rlevel_byte1_hw_disable  RW  1  Read- leveling hardware disable for byte 1  

1ôb1 = Read- leveling by software (Hardware  

disabled)  

1ôb0 = Read- leveling by hardware  

0  rlevel_byte0_hw_disable  RW  1  Read- leveling hardware disable for byte 0  

1ôb1 = Read- leveling by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

4.5.6.30.  msdly Byte Control Register (MSDLYCR, Offs et = 0x74)  

The read DQS control register is treated as a clock in the read path. This register is used to adjust the read 

DQS filtering window at DDR PHY to filter out the unwanted pulses or glitches of read DQS. The value of 

BYTEn_MSDLY will reflect the r ead - leveling result if Register Offset 0x70 rlevel_byten_hw_disable is set to 

ó0ô (Only for DDR3/LPDDR2 mode). The value of BYTEn_MSDLY will use the software programmed value if 

Register Offset 0x70 rlevel_byten_hw_disable is set to ó1ô. 

Table 4-74  msdly Byte Control Register (MSDLYCR, Offset = 0x74)  

Bit  Name  Type  Default 

Value  

Description  

[31:28]  BYTE7_MSDLY  RW  1  Programmable read DQS filtering window for byte 7  

rlevel_byte7_hw_disable = ó0ô, hardware tuning value  

rlevel_byte7_hw_disable = ó1ô, software programmed 

value  

[27:24]  BYTE6_MSDLY  RW  1  Programmable read DQS filtering window for byte 6  

rlevel_byte6_hw_disable = ó0ô, hardware tuning value  

rlevel_byte6_hw_disable = ó1ô, software programmed 
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value  

[23:20]  BYTE5_MSDLY  RW  1  Programmable read DQS filtering window for byte 5  

rlevel_byte5_hw_disable = ó0ô, hardware tuning value  

rlevel_byte5_hw_disable = ó1ô, software programmed 

value  

[19:16]  BYTE4_MSDLY  RW  1  Programmable read DQS  filtering window for byte 4  

rlevel_byte4_hw_disable = ó0ô, hardware tuning value  

rlevel_byte4_hw_disable = ó1ô, software programmed 

value  

[15:12]  BYTE3_MSDLY  RW  1  Programmable read DQS filtering window for byte 3  

rlevel_byte3_hw_disable = ó0ô, hardware tuning value  

rlevel_byte3_hw_disable = ó1ô, software programmed 

value  

[11:8]  BYTE2_MSDLY  RW  1  Programmable read DQS filtering window for byte 2  

rlevel_byte2_hw_disable = ó0ô, hardware tuning value  

rlevel_byte2_hw_disable = ó1ô, software programmed 

value  

[7:4]  BYTE1_MSDLY  RW  1  Programmable read DQS filtering window for byte 1  

rlevel_byte1_hw_disable = ó0ô, hardware tuning value  

rlevel_byte1_hw_disable = ó1ô, software programmed 

value  

[3:0]  BYTE0_MSDLY  RW  1  Programmable read DQS filtering window for byte 0  

rlevel_byte0_hw_disable = ó0ô, hardware tuning value  

rlevel_byte0_hw_disable = ó1ô, software programmed 

value  

4.5.6.31.  wrdllsel Control Register (WRDLLCR, Offset = 0x78)  

For DDR 502 series PHY, the delay direction (Delay DQ or delay DQS) is indicated in bit 3 of 

BYTEn_DLSEL_WR. For other versions of PHY, please refer to Register Offset 0x6C for more details.  

Table 4-75  wrdllsel Control Register (WRDLLCR, Offset = 0x78)  

Bit  Name  Type  De fault 

Value  

Description  

[31:28]  BYTE7_DLSEL_WR  RW  8  Delay control for byte 7 to add a delay in DQS or 

DQ  

Please refer to Offset 0x6C for details.  

[27:24]  BYTE6_DLSEL_WR  RW  8  Delay control for byte 6 to add a delay in DQS or 

DQ  

Please refer t o Offset 0x6C for details.  

[23:20]  BYTE5_DLSEL_WR  RW  8  Delay control for byte 5 to add a delay in DQS or 

DQ  
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Please refer to Offset 0x6C for details.  

[19:16]  BYTE4_DLSEL_WR  RW  8  Delay control for byte 4 to add a delay in DQS or 

DQ  

Please refer  to Offset 0x6C for details.  

[15:12]  BYTE3_DLSEL_WR  RW  8  Delay control for byte 3 to add a delay in DQS or 

DQ  

Please refer to Offset 0x6C for details.  

[11:8]  BYTE2_DLSEL_WR  RW  8  Delay control for byte 2 to add a delay in DQS or 

DQ  

Please refe r to Offset 0x6C for details.  

[7:4]  BYTE1_DLSEL_WR  RW  8  Delay control for byte 1 to add a delay in DQS or 

DQ  

Please refer to Offset 0x6C for details.  

[3:0]  BYTE0_DLSEL_WR  RW  8  Delay control for byte 0 to add a delay in DQS or 

DQ  

Please refer to Offset 0x6C for details.  

4.5.6.32.  Traffic Monitor Clock Cycle Register (TRAFMR, Offset = 0x7C)  

Table 4-76  Traffic Monitor Clock Cycle Register (TRAFMR, Offset = 0x7C)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  TM_clk_cycle_reg  RW  0  This register works only when the traffic monitor is 

enabled.  

The value of this register will be decreased by 1 for every 

clock cycle of MClk. When the value of this register is not 

zero, the traffic monitor will count the  issued commands 

for each channel.  

4.5.6.33.  Command Count Register for Channel 0 (CMDCNTR0, Offset = 0x80)  

Table 4-77  Command Count Register for Channel 0 (CMDCNTR0, Offset = 0x80)  

Bit  Name  Type  Default 

Value  

Des cription  

[31:0]  cmd_cnt_reg0  RO  0  This register works only when the traffic monitor and 

channel 0 are enabled.  

This register records the issued commands from channel 0, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is writte n by users.  

4.5.6.34.  Command Count Register for Channel 1 (CMDCNTR1, Offset = 0x84)  

Table 4-78  Command Count Register for Channel 1 (CMDCNTR1, Offset = 0x84)  
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Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_ cnt_reg1  RO  0  This register works only when the traffic monitor and 

channel 1 are enabled.  

This register records the issued commands from channel 1, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.35.  Command C ount Register for Channel 2 (CMDCNTR2, Offset = 0x88)  

Table 4-79  Command Count Register for Channel 2 (CMDCNTR2, Offset = 0x88)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_cnt_reg2  RO  0  This r egister works only when the traffic monitor and 

channel 2 are enabled.  

This register records the issued commands from channel 2, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.36.  Command Count Register for Chann el 3 (CMDCNTR3, Offset = 0x8C)  

Table 4-80  Command Count Register for Channel 3 (CMDCNTR3, Offset = 0x8C)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_cnt_reg3  RO  0  This register works only when  the traffic monitor and 

channel 3 are enabled.  

This register records the issued commands from channel 3, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.37.  Command Count Register for Channel 4 (CMDCNTR4, Offset = 0x90)  

Table 4-81  Command Count Register for Channel 4 (CMDCNTR4, Offset = 0x90)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_cnt_reg4  RO  0  This register works only when the traffic monitor an d 

channel 4 are enabled.  

This register records the issued commands from channel 4, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.38.  Command Count Register for Channel 5 (CMDCNTR5, Offset = 0x94)  

Table 4-82  Command Count Register for Channel 5 (CMDCNTR5, Offset = 0x94)  
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Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_cnt_reg5  RO  0  This register works only when the traffic monitor and 

channel 5 are enabled .  

This register records the issued commands from channel 5, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.39.  Command Count Register for Channel 6 (CMDCNTR6, Offset = 0x98)  

Table 4-83  Command Count Register for Channel 6 (CMDCNTR6, Offset = 0x98)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_cnt_reg6  RO  0  This register works only when the traffic monitor and 

channel 6 are enabled.  

This register record s the issued commands from channel 6, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.40.  Command Count Register for Channel 7 (CMDCNTR7, Offset = 0x9C)  

Table 4-84  Com mand Count Register for Channel 7 (CMDCNTR7, Offset = 0x9C)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  cmd_cnt_reg7  RO  0  This register works only when the traffic monitor and 

channel 7 are enabled.  

This register records the issued commands f rom channel 7, 

and will be automatically cleared when the register, 

TM_clk_cycle_reg, is written by users.  

4.5.6.41.  AHB INCR Read Prefetch Length 1 (AHBRPRER1, Offset = 0xA0)  

FTDDR3030 provides two mechanisms to prefetch the read data for the AHB unspecified - leng th (INCR) 

read bursts: Limited prefetching and unlimited prefetching.  

For limited prefetching, users should define a value used as ñtotal numberò of the read commands. 

FTDDR3030 will generate the DDR read commands when receiving an AHB INCR read burst. For  example, 

if the user -defined value is N, FTDDR3030 will generate N+1 DDR read commands to prefetch the read 

data for any AHB INCR burst.  

For unlimited prefetching, users should define a value used as ñspeed factorò of the read commands. In 

this mode, FTDD R3030 will keep generating the read commands until it receives an AHB early termination 

condition. The user -defined value determines the maximum number of the prefetch read commands that 

are on -going in pipeline. For example, if the user -defined value is N , FTDDR3030 will first generate N+1 
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DDR read commands and then will suspend the command generation until the on -going command count 

reaches N+1. When the data belonged to the first read command arrives the read FIFO, FTDDR3030 will 

generate another read co mmand if the on -going command count is less than N+1. This mechanism will be 

repeatedly performed until the AHB early termination occurs.  

Table 4-85  AHB INCR Read Prefetch Length 1 (AHBRPRER1, Offset = 0xA0)  

Bit  Name  Type  Default 

Value  

Description  

31  CH3_limited_pref  RW  0  Prefetch mechanism of channel 3  

1: Limited prefetching  

0: Unlimited prefetching  

[30:29]  -   RW  RsvdO  Reserved and Opaque  

[28:24]  CH3_pref_value  RW  3  User -defined value of  channel 3 for the INCR read 

prefetching  

0: 1 command  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the IP version 

before 2.11.0.  

23  CH2_limited_pref  RW  0  Prefetch mechanism of channel 2  

1: Limited prefetching  

0: Unlimited prefetching  

[22:21]  -   RW  RsvdO  Reserved and Opaque  

[20:16]  CH2_pref_value  RW  3  User -defined value of channel 2 for the INCR read 

prefetching  

0: 1 command  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibi ted in the IP version 

before 2.11.0.  

15  CH1_limited_pref  RW  0  Prefetch mechanism of channel 1  

1: Limited prefetching  

0: Unlimited prefetching  

[14:13]  -   RW  RsvdO  Reserved and Opaque  

[12:8]  CH1_pref_value  RW  3  User -defined value of channe l 1 for the INCR read 

prefetching  

0: 1 command  

1: 2 commands  
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2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the IP version 

before 2.11.0.  

7  CH0_limited_pref  RW  0  Prefetch mechanism of channel 0  

1: Limited prefetching  

0: Unlim ited prefetching  

[6:5]  -   RW  RsvdO  Reserved and Opaque  

[4:0]  CH0_pref_value  RW  3  User -defined value of channel 0 for the INCR read 

prefetching  

0: 1 command  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the I P version 

before 2.11.0.  

4.5.6.42.  AHB INCR Read Prefetch Length 2 (AHBRPRER2, Offset = 0xA4)  

Table 4-86  AHB INCR Read Prefetch Length 2 (AHBRPRER2, Offset = 0xA4)  

Bit  Name  Type  Default 

Value  

Description  

31  CH7_limited_pref  RW  0  Prefetch mechanism of channel 7  

1: Limited prefetching  

0: Unlimited prefetching  

[30:29]  -   RW  RsvdO  Reserved and Opaque  

[28:24]  CH7_pref_value  RW  3  User -defined value of channel 7 for the INCR read 

prefetching  

0: 1 comma nd  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the IP version 

before 2.11.0.  

23  CH6_limited_pref  RW  0  Prefetch mechanism of channel 6  

1: Limited prefetching  

0: Unlimited prefetching  

[22:21]  -   RW  RsvdO  Reserved and Opaque  

[20:16]  CH6_pref_value  RW  3  User -defined value of channel 6 for the INCR read 
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prefetching  

0: 1 command  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the IP version 

before 2.11.0.  

15  CH5_limit ed_pref  RW  0  Prefetch mechanism of channel 5  

1: Limited prefetching  

0: Unlimited prefetching  

[14:13]  -   RW  RsvdO  Reserved and Opaque  

[12:8]  CH5_pref_value  RW  3  User -defined value of channel 5 for the INCR read 

prefetching  

0: 1 command  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the IP version 

before 2.11.0.  

7  CH4_limited_pref  RW  0  Prefetch mechanism of channel 4  

1: Limited prefetching  

0: Unlimited prefetching  

[6:5]  -   -   RsvdO  Reserved and Opaque  

[4:0]  CH4_pref_value  RW  3  User -defined value of channel 4 for the INCR read 

prefetching  

0: 1 command  

1: 2 commands  

2: 3 commands  

é 

31: 32 commands  

Note: 0 and 31 are prohibited in the IP version 

before 2.11.0.  

4.5.6.43.  Initialization of Waiting Cycle Count 1 (INITWCR1, Offset = 0xA8)  

Table 4-87  Initialization of Waiting Cycle Count 1 (INITWCR1, Offset = 0xA8)  

Bit  Name  Type  Default 

Value  

Description  

[31:20]  -   -   Rsvd  Reserved  

[19:0]  wait_c ycle_200us  RW  0x3E80  After powering up the ramp of SDRAM, a waiting time of 
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200 ȉs is required before the RESET signal becomes 

inactive. This register defines the waiting clock cycles of 

FTDDR3030 to satisfy the requirement of 200 ȉs.  

4.5.6.44.  Initialization of  Waiting Cycle Count 2 (INITWCR2, Offset = 0xAC)  

Table 4-88  Initialization of Waiting Cycle Count 2 (INITWCR2, Offset = 0xAC)  

Bit  Name  Type  Default 

Value  

Description  

[31:20]  -   -   Rsvd  Reserved  

[19: 0]  wait_cycle_500us  RW  00061a80  For DDR3 SDRAM,  a waiting time of 500 ȉs is required 

after the RESET signal becomes inactive and before 

the CKE signal becomes active. This register defines 

the waiting clock cycles of FTDDR3030 to satisfy the 

requirement of 500 ȉs.  

4.5.6.45.  QoS Control Register (QOSCR, Offset = 0xB0)  

Table 4-89  Setting for QoS Command Count  

Read - Write 

Group  

QoS Indepent_RW 

Enable  

QoS Command Count  

Enable  Enable  Registers 0xB4 and 0xB8 define the QoS command count for the 

read operation, and t he command count constraints the read 

operations.  

Registers 0xBC and 0xC0 define the QoS command count for the 

write operation, and the command count constraints the write 

operations.  

Disable  Registers 0xB4 and 0xB8 define the QoS command count for th e 

read operation, and the command count constraints the read 

and write operations.  

Disable  Enable or Disable  Registers 0xB4 and 0xB8 define the QoS command count, and 

the command count constraints the read and write operations.  

Table 4-90  QoS Control Register (QOSCR, Offset = 0xB0)  

Bit  Name  Type  Default 

Value  

Description  

[31:4]  -   -   Rsvd  Reserved  

3  QoS_Indep_RW_en  RW  0  QoS independent R/W enable  

If this bit is set to ó1ô, the setting of QoS_CmdCnt in 

0xB4 and 0xB8 will be the limitation only for the read 

command.  

If this bit is set to ó0ô, the setting of QoS_CmdCnt in 

0xB4 and 0xB8 will be the limitation for both the read 
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and write commands.  

[2:1]  QoS_PeriodMode  RW  0  QoS period mode  

2ôb00: 512 clock cycles  

2ôb01: 1024 clock cycles  

2ôb10: 2048 clock cycles  

2ôb11: 4096 clock cycles  

0  QoS_En  RW  0  QoS enable  

4.5.6.46.  QoS Command Count Register A (QOSCNTRA, Offset = 0xB4)  

If QoS_Indep_RW_en is set to ó1ô, Register Offset 0xB4 will be used for the read command. If 

QoS_Indep_RW_en is set to ó0ô, Register Offset 0xB4 will be used for both the read and write commands. 

Table 4-91  QoS Command Count Register A (QOSCNTRA, Offset = 0xB4)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  QoS_Ch3CmdCnt  RW  0  Command count limitation for channel 3  

8ôh00: No limit  

8ôh01: 1x8 commands  

8ôh02: 2x8 commands  

...  

8ôhff: 255x8 commands  

[23:16]  QoS_Ch2CmdCnt  RW  0  Command count limitation for cha nnel 2  

8ôh00: No limit  

8ôh01: 1x8 commands  

8ôh02: 2x8 commands  

...  

8ôhff: 255x8 commands  

[15:8]  QoS_Ch1CmdCnt  RW  0  Command count limitation for channel 1  

8ôh00: No limit  

8ôh01: 1x8 commands  

8ôh02: 2x8 commands  

...  

8ôhff: 255x8 commands  

[7 :0]  QoS_Ch0CmdCnt  RW  0  Command count limitation for channel 0  

8ôh00: No limit  

8ôh01: 1x8 commands  

8ôh02: 2x8 commands  

...  

8ôhff: 255x8 commands  
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4.5.6.47.  QoS Command Count Register B (QOSCNTRB, Offset = 0xB8)  

If QoS_Indep_RW_en is set to ó1ô, Register Offset 0xB8 will be used for the read command. If 

QoS_Indep_RW_en is set to ó0ô, Register Offset 0xB8 will be used for both the read and write commands. 

Table 4-92  QoS Command Count Register B (QOSCNTRB, Offset =  0xB8)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  QoS_Ch7CmdCnt  RW  0  Read command count limitation for channel 7  

8ôh00: No limit  

8ôh01: 1x8 read commands  

8ôh02: 2x8 read commands  

...  

8ôhff: 255x8 read commands  

[23:16]  QoS_Ch6CmdCnt  RW  0  Read command count limitation for channel 6  

8ôh00: No limit  

8ôh01: 1x8 read commands  

8ôh02: 2x8 read commands  

...  

8ôhff: 255x8 read commands  

[15:8]  QoS_Ch5CmdCnt  RW  0  Read command count limitation for channel 5  

8ôh00: No limit  

8ôh01: 1x8 read commands  

8ôh02: 2x8 read commands  

...  

8ôhff: 255x8 read commands  

[7:0]  QoS_Ch4CmdCnt  RW  0  Read command count limitation for channel 4  

8ôh00: No limit  

8ôh01: 1x8 read commands  

8ôh02: 2x8 read commands  

...  

8ôhff: 255x8 read commands  

4.5.6.48.  Qo S Command Count Register C (QOSCNTRC, Offset = 0xBC)  

If QoS_Indep_RW_en is set to ó1ô, Register Offset 0xBC will be used for the write command. If 

QoS_Indep_RW_en is set to ó0ô, Register Offset 0xBC will be meaningless. 

Table 4-93  QoS Command Count Register C (QOSCNTRC, Offset = 0xBC)  

Bit  Name  Type  Default Value  Description  

[31:24]  QoS_Ch3CmdCnt_w  RW  0  Write command count limitation for channel 3  

8ôh00: No limit  

8ôh01: 1x8 write commands  
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8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  

[23:16]  QoS_Ch2CmdCnt_w  RW  0  Write command count limitation for channel 2  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  

[15:8]  QoS_Ch1CmdC nt_w  RW  0  Write command count limitation for channel 1  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 wrote commands  

...  

8ôhff: 255x8 write commands  

[7:0]  QoS_Ch0CmdCnt_w  RW  0  Write command count limitation for channel 0  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  

4.5.6.49.  QoS Command Count Register D (QOSCNTRD, Offset = 0xC0)  

If QoS_Indep_RW_en is set to ó1ô, Register Offset 0xC0 will be used for the write command. If 

QoS_Indep_RW_en  is set to ó0ô, Register Offset 0xC0 will be meaningless. 

Table 4-94  QoS Command Count Register D (QOSCNTRD, Offset = 0xC0)  

Bit  Name  Type  Default Value  Description  

[31:24]  QoS_Ch7CmdCnt_w  RW  0  Write Command Count Limitation for Channel 7  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  

[23:16]  QoS_Ch6CmdCnt_w  RW  0  Write Command Count Limitation for Channel 6  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  
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[15:8]  QoS_Ch5CmdCnt_w  RW  0  Write Command Count Limitation for Channel 5  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  

[7:0]  QoS_Ch4CmdCnt_w  RW  0  Write Command Count Limitation for Channel 4  

8ôh00: No limit  

8ôh01: 1x8 write commands  

8ôh02: 2x8 write commands  

...  

8ôhff: 255x8 write commands  

4.5.6.50.  Channel Arbitration Setup Register B (CHARBRB, Offset = 0xC4)  

If Regis ter Offset 0x30 bit[31] ñRW_Group_Enò = ó1ô and bit[30] ñIndep_RW_ENò = ó1ô, Register Offset 

0xC4 will be used for the write command; otherwise, Register Offset 0xC4 will be meaningless.  

Table 4-95  Channel Arb itration Setup Register B (CHARBRB, Offset = 0xC4)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  group_grant_count_w  RW  0x10  This field will not be used if the Read -Write group 

arbitration is disabled.  

0 = Amaximum of 1 command is issued when the 

write group is granted.  

1 = Amaximum of 2 commands are issued when 

the write group is granted.  

2 = Amaximum of 3 commands are issued when 

the write group is granted.  

é 

254 = A maximum of 255 commands are issued 

when the write group is granted.  

255 = Not used  

[23:19]  -   -   Rsvd  Reserved  

[18:16]  group_grant_count_high  RW  0  Please refer to the descriptions at Register Offset 

0x30.  

Total group_grant_count[7:0] = 

{group_grant_count_high, 

group_grant_count_low}  

0xC4[18:16] indicates 

ñgroup_grant_count_highò.  

0x30[28:24] indicates 
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ñgroup_grant_count_lowò.  

[15:8]  BstOriArb_w  RW  0  Burst oriented arbitration enable bit (AHB only)  

When these bits are set, the burst transaction will 

not be broken during arbitration.  

Bit 8 = 1ôb1 indicates that the burst oriented 

arbitration of channel 0 is enabled for the write 

commands.  

Bit 8 = 1ôb0 indicates that the burst oriented 

arbitration of channel 0 is disabled for the write 

commands.  

Bit 9 = 1ôb1 indicates that the burst oriented 

arbitration of ch annel 1 is enabled for the write 

commands.  

Bit 9 = 1ôb0 indicates that the burst oriented 

arbitration of channel 1 is disabled for the write 

commands.  

Bit 10 = 1ôb1 indicates that the burst oriented 

arbitration of channel 2 is enabled for the write 

comma nds.  

Bit 10 = 1ôb0 indicates that the burst oriented 

arbitration of channel 2 is disabled for the write 

commands.  

Bit 11 = 1ôb1 indicates that the burst oriented 

arbitration of channel 3 is enabled for the write 

commands.  

Bit 11 = 1ôb0 indicates that the burst oriented 

arbitration of channel 3 is disabled for the write 

commands.  

Bit 12 = 1ôb1 indicates that the burst oriented 

arbitration of channel 4 is enabled for the write 

commands.  

Bit 12 = 1ôb0 indicates that the burst oriented 

arbitration of chann el 4 is disabled for the write 

commands.  

Bit 13 = 1ôb1 indicates that the burst oriented 

arbitration of channel 5 is enabled for the write 

commands.  

Bit 13 = 1ôb0 indicates that the burst oriented 

arbitration of channel 5 is disabled for the write 

comman ds.  

Bit 14 = 1ôb1 indicates that the burst oriented 
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arbitration of channel 6 is enabled for the write 

commands.  

Bit 14 = 1ôb0 indicates that the burst oriented 

arbitration of channel 6 is disabled for the write 

commands.  

Bit 15 = 1ôb1 indicates that the burst oriented 

arbitration of channel 7 is enabled for the write 

commands.  

Bit 15 = 1ôb0 indicates that the burst oriented 

arbitration of channel 7 is disabled for the write 

commands.  

[7:0]  Ch_hi_prior_w  RW  0  All channels are divided into two prior ity levels: 

High -priority level and low -priority level. These 

bits indicate which channels belong to the 

high -priority level. Setting each bit to ó1ôb1ô 

indicates that the corresponding channels belong 

to the high -priority level.  

Bit 0 = 1ôb1 indicates that the write commands of 

channel 0 belong to the high -priority group.  

Bit 0 = 1ôb0 indicates that the write commands of 

channel 0 belong to the low -priority group.  

Bit 1 = 1ôb1 indicates that the write commands of 

channel 1 belong to the high -priority gr oup.  

Bit 1 = 1ôb0 indicates that the write commands of 

channel 1 belong to the low -priority group.  

Bit 2 = 1ôb1 indicates that the write commands of 

channel 2 belong to the high -priority group.  

Bit 2 = 1ôb0 indicates that the write commands of 

channel 2  belong to the low -priority group.  

Bit 3 = 1ôb1 indicates that the write commands of 

channel 3 belong to the high -priority group.  

Bit 3 = 1ôb0 indicates that the write commands of 

channel 3 belong to the low -priority group.  

Bit 4 = 1ôb1 indicates that the write commands of 

channel 4 belong to the high -priority group.  

Bit 4 = 1ôb0 indicates that the write commands of 

channel 4 belong to the low -priority group.  

Bit 5 = 1ôb1 indicates that the write commands of 

channel 5 belong to the high -priority group.   

Bit 5 = 1ôb0 indicates that the write commands of 

channel 5 belong to the low -priority group.  

Bit 6 = 1ôb1 indicates that the write commands of 
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channel 6 belong to the high -priority group.  

Bit 6 = 1ôb0 indicates that the write commands of 

channel 6 bel ong to the low -priority group.  

Bit 7 = 1ôb1 indicates that the write commands of 

channel 7 belong to the high -priority group.  

Bit 7 = 1ôb0 indicates that the write commands of 

channel 7 belong to the low -priority group.  

4.5.6.51.  Channel Arbiter Grant Count Regi ster -  C (CHGNTRC, Offset = 0xC8)  

Each channel has a grant window counter. When the arbiter performs the re -arbitration, the value set in 

this register will be loaded into the grant window counters for channel 0, channel 1, channel 2, and 

channel 3. Once t he granted channel pops a command to the memory controller, the grant window 

counter of this channel will be decreased by one. If the burst oriented function is disabled and the grant 

window counter of the current granted channel becomes ó0ô, the arbiter will switch the grant to another 

channel. If the burst oriented function is enabled, the arbiter will switch grant when the grant window 

counter becomes ó0ô and the popped command will be the EOB (End Of Burst) command of a burst 

transaction that will not b e broken by the arbiter even when the grant window counter becomes ó0ô. The 

grant window counter of each channel defines the maximum service command count allowed for each 

channel when that channel is granted by the arbiter. Please note that a command indi cates a DDR2 

WRAP4 R/W command or DDR3 WRAP8 R/W command.  

If Register Offset 0x30 bit[31] ñRW_Group_Enò is ó1ô and bit[30] ñIndep_RW_ENò is ó1ô, Register Offset 

0xC8 will be used for the write command. Otherwise, Register Offset 0xC8 will be meaningless.  

Table 4-96  Channel Arbiter Grant Count Register -  C (CHGNTRC, Offset = 0xC8)  

Bit  Name  Type  Default 

Value  

Description  

[31:24]  ARB_CNT3_w  RW  0xff  Once channel 3 is granted, the maximum allowed write 

com mands will be issued.  

0 = 1 write command  

1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write commands  

[23:16]  ARB_CNT2_w  RW  0xff  Once channel 2 is granted, the maximum allowed write 

commands will be issued.  

0 = 1 write command  

1 = 2 wr ite commands  

2 = 3 write commands  

é 

255 = 256 write commands  
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[15:8]  ARB_CNT1_w  RW  0xff  Once channel 1 is granted, the maximum allowed write 

commands will be issued.  

0 = 1 write command  

1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write  commands  

[7:0]  ARB_CNT0_w  RW  0xff  Once channel 0 is granted, the maximum allowed write 

commands will be issued.  

0 = 1 write command  

1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write commands  

4.5.6.52.  Channel Arbiter Grant Count Register -  D ( CHGNTRD, Offset = 0xCC)  

Similar to Register Offset = 0x34, this register defines the maximum service command counts for channel 

4, channel 5, channel 6, and channel 7. If Register Offset 0x30 bit[30] ñIndep_RW_ENò = ó1ô, Register 

Offset 0xCC will be used f or the write commands. If Register Offset 0x30 bit[30] ñIndep_RW_ENò = ó0ô, 

Register Offset 0xCC will be meaningless.  

Table 4-97  Channel Arbiter Grant Count Register -  D (CHGNTRD, Offset = 0xCC)  

Bit  Name  Typ e  Default 

Value  

Description  

[31:24]  ARB_CNT7_w  RW  0xff  Once channel 7 is granted, the maximum allowed write 

commands will be issued.  

0 = 1 write command  

1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write commands  

[23:16]  ARB_CNT6_w  RW  0xff  Once channel 6 is granted, the maximum allowed write 

commands will be issued.  

0 = 1 write command  

1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write commands  

[15:8]  ARB_CNT5_w  RW  0xff  Once channel 5 is granted, the maximum all owed write 

commands will be issued.  

0 = 1 write command  
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1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write commands  

[7:0]  ARB_CNT4_w  RW  0xff  Once channel 4 is granted, the maximum allowed write 

commands will be issued.  

0 = 1 write comma nd  

1 = 2 write commands  

2 = 3 write commands  

é 

255 = 256 write commands  

4.5.6.53.  Debug Address (DBGADR, Offset = 0xD0)  

Please note that Register Offset 0xD0 ~ 0xFC exist when ̀ define FTDDR3030_DLOGIC_YES is configured 

and this feature is not supported in this IP version.  

Table 4-98  Debug Address (DBGADR, Offset = 0xD0)  

Bit  Name  Type  Default Value  Description  

[31:0]  Base_addr  RW*  0  The register stores the base address to be monitored.  

*  When  the  Debug Co ntrol  register  (Offset  = 0xEC)  is enabled,  the  write  operation  to  this  register  will  be 

invalid.  

4.5.6.54.  Debug Address Mask (DBGADMR, Offset = 0xD4)  

Table 4-99  Debug Address Mask (DBGADMR, Offset = 0xD4)  

Bit  Name  Ty pe  Default 

Value  

Description  

[31:0]  Addr_mask  RW*  0  The register controls the mask of the base address.  

Addr_mask[n] = 1, enable address bit n comparison for the 

trigger detection  

Addr_mask[n] = 0, disable address bit n comparison for the 

trigger  detection  

Masked address should be consecutive and starts from LSB. 

For example, 0xffff_ff0f and 0x0000_ffff are forbidden. 

0xffff_ff00 is legal.  

*  When  the  Debug Control  register  (Offset  = 0xEC)  is enabled,  the  write  operation  to  this  register  will  be 

invalid.  

4.5.6.55.  Debug Write Data (DBGWDR, Offset = 0xD8)  

Table 4-100  Debug Write Data (DBGWDR, Offset = 0xD8)  
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Bit  Name  Type  Default 

Value  

Description  

[31:0]  Write_data  RW*  0  This register stores data for c omparing with the write data 

of access.  

*  When  the  Debug Control  register  (Offset  = 0xEC)  is enabled,  the  write  operation  to  this  register  will  be 

invalid.  

4.5.6.56.  Debug Write Data Mask (DBGWDMR, Offset = 0xDC)  

Table 4-101  Debug Write Data Mask (DBGWDMR, Offset = 0xDC)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  Data_mask  RW*  0  This register controls the mask of write data.  

Data_mask[n] = 1, enable data bit n comparison for the 

trigger detection  

Data_m ask[n] = 0, disable data bit n comparison for the 

trigger detection  

*  When  the  Debug Control  register  (Offset  = 0xEC)  is enabled,  the  write  operation  to  this  register  will  be 

invalid.  

4.5.6.57.  Debug Master Control (DBGMSTCR, Offset = 0xE0)  

Table 4-102  Debug Master Control (DBGMSTR, Offset = 0xE0)  

Bit  Name  Type  Default 

Value  

Description  

[31:20]  -   -   Rsvd  Reserved  

19  Mst_extype  RW*  0  Exclusive type  

Mst_extype = ó1ô  

Access from the monitored master will trigger the 

interrupt.  

Mst_extype = ó0ô  

Access from any other master will trigger the interrupt.  

[18:16]  Mst_ch  RW*  0  Monitored master channel number  

[15:0]  Mst_id  RW*  0  Monitored master ID number  

*  When  the  Debug Control  register  (Offset  =  0xEC)  is enabled,  the  write  operation  to  this  register  will  be 

invalid.  

4.5.6.58.  Debug Access Control (DBGACCR, Offset = 0xE4)  

Table 4-103  Debug Access Control (DBGACCR, Offset = 0xE4)  
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Bit  Name  Type  Default 

Value  

Description  

[31:2]  -   -   Rsvd  Reserved  

1  lsw_sel  RW*  0  Last Significant Word selection (Used only for double -word 

access)  

lsw_sel = ó1ô  

The content of the debug write data register (Offset = 0xD8) will 

be compared with LSW of the current write access [31:0].  

lsw_sel = ó0ô  

The content of the debug write data register (Offset = 0xD8) will 

be compared with MSW of the current write access [63:32].  

0  Rw_sel  RW*  0  Read/Write selection  

0: Monitor only the read access  

1: Monitor only the write  access  

*  When  the  Debug Control  register  (Offset  = 0xEC)  is enabled,  the  write  operation  to  this  register  will  be 

invalid.  

4.5.6.59.  Debug Policy Control (DBGPCR, Offset = 0xE8)  

Please note that it is not reasonable to simultaneously enable ñread accessò and ñwrite dataò. If the ñread 

accessò policy is enabled, the ñwrite dataò policy will be ñdonôt careò. 

Table 4-104  Debug Policy Control (DBGPCR, Offset = 0xE8)  

Bit  Name  Type  Default Value  Description  

[31:5]  -   -   Rsvd  Reserved  

4  Rw_en  RW*  0  Read/Write access policy enable  

3  Mst_ch_en  RW*  0  Master channel policy enable  

2  Mst_id_en  RW*  0  Master ID policy enable  

1  Wdata_en  RW*  0  Write data policy enable  

0  Add_en  RW*  0  Address policy enable  

*  When  the  Debug Control  register  (Offset  = 0xEC)  is enabled,  write operation  to  this  register  is invalid.  

4.5.6.60.  Debug Control (DBGENR, Offset = 0xEC)  

Table 4-105  Debug Control (DBGENR, Offset = 0xEC)  

Bit  Name  Type  Default Value  Description  

[31:1]  -   -   Rsvd  Reserved  

0  Debug_en  RW*  0  Debug_enable  

*  The enable bit  automatically becomes  low  after  interrupt.  
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4.5.6.61.  Debug Address Status (DBGADSR, Offset = 0xF0)  

Table 4-106  Debug Address Status (DBGADSR, Offset = 0xF0)  

Bit  Name  Type  Default Value  Description  

[31:0]  Addr_status  RO  0  This register records the address of an access.  

4.5.6.62.  Debug Write Data Status (DBGWDSR, Offset = 0xF4)  

Table 4-107  Debug Write Data Status (DBGWDSR, Offset = 0xF4)  

Bit  Name  Type  Default Value  Description  

[31:0]  Data_status  RO  0  This register records the write data of an access.  

4.5.6.63.  Debug Master Status (DBGMSTSR, Offset = 0xF8)  

Table 4-108  Debug Master Status (DBGMSTSR, Offset = 0xF8)  

Bit  Name  Type  Default 

Value  

Description  

[31:19]  -   -   Rsvd  Reserved  

[18:16]  Mst_ch_status  RO  0  The field records the master channel  number of an 

access.  

[15:0]  Mst_id_status  RO  0  The field records the master ID number of an access.  

4.5.6.64.  Debug Access Status (DBGACCSR, Offset = 0xFC)  

Table 4-109  Debug Access Status (DBGACCSR, Offset = 0x FC) 

Bit  Name  Type  Default Value  Description  

[31:1]  -   -   Rsvd  Reserved  

0  Ac_stutus  RO  0  The field records the access type of an access.  

4.5.6.65.  LPDDR2 Mode Register MR1/MR2/MR3 (LP2MRA, Offset = 0x100)  

Please note that Register Offset 0x100 ~ 0x124  exist when `define FTDDR3030_LPDDR2_YES is 

configured.  

Note: The MR1 register should be set to a sequential wrap burst length of 8 in the LPDDR2 mode.  

Table 4-110  LPDDR2 Mode Register MR1/MR2/MR3 (LP2MRA, Off set = 0x100)  

Bit  Name  Type  Default Value  Description  

[31:24]  -   -   Rsvd  Reserved  

[23:16]  MR3  RW  0  I/O configure 1  

LPDDR2 Mode Register MR3  

[15:8]  MR2  RW  0  Device feature 2  

LPDDR2 Mode Register MR2  

[7:0]  MR1  RW  0  Device feature 1   
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LPDDR2 Mode Register MR1  

4.5.6.66.  LPDDR2 Mode Register MR9/MR10 (LP2MRB, Offset = 0x104)  

Table 4-111  LPDDR2 Mode Register MR9/MR10 (LP2MRB, Offset = 0x104)  

Bit  Name  Type  Default Value  Description  

[31:16]  -   -   Rsvd  Reserved  

[15:8]  MR10  RW  0  I/O calibration  

LPDDR2 Mode Register MR10  

[7:0]  MR9  RW  0  Test mode  

LPDDR2 Mode Register MR9  

4.5.6.67.  LPDDR2 Mode Register MR16/MR17 (LP2MRC, Offset = 0x108)  

Table 4-112  LPDDR2 Mode Register MR16/MR17 (LP2MRC, Offset = 0x108)  

Bit  Name  Type  Default Value  Description  

[31:16]  -   -   Rsvd  Reserved  

[15:8]  MR17  RW  0  PASR_Seg  

LPDDR2 Mode Register MR17  

[7:0]  MR16  RW  0  PASR_Bank  

LPDDR2 Mode Register MR16  

4.5.6.68.  LP DDR2 Mode Register MR41/MR42/MR48 (LP2MRD, Offset = 

0x10C)  

This register is reserved for future usage.  

Table 4-113  LPDDR2 Mode Register MR41/MR42/MR48 (LP2MRD, Offset = 0x10C)  

Bit  Name  Type  Default Value  Description  

[31:24]  -   -   Rsvd  Reserved  

[23:16]  MR48  RW  0  Reserved  

[15:8]  MR42  RW  0  Reserved  

[7:0]  MR41  RW  0  Reserved  

4.5.6.69.  LPDDR2 Mode Register MR63 (LP2MRE, Offset = 0x110)  

Table 4-114  LPDDR2 Mode Register MR63 (LP2MRE, Offset = 0x110)  

Bit  Name  Type  Default Value  Description  

[31:8]  -   -   Rsvd  Reserved  

[7:0]  MR63  RW  0  Reset  

LPDDR2 Mode Register MR63  
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4.5.6.70.  LPDDR2 MRW and MRR Command Register (LP2MRCR, Offset = 

0x114)  

Table 4-115  LPDDR2 MRW and MRR Command Register (LP2MRCR, Offset = 0x114)  

Bit  Name  Type  Default 

Value  

Description  

[31:26]  -   -   Rsvd  Reserved  

[25:24]  LP2_MRR_BYTE_sel  RW  0  If ASIC to DDR is not byte swapped, set  0 to select 

DQ[7:0] as the MRR read value input, otherwise, the 

setting is based on the connection of ASIC to DDR  

0 = Latch MRR command read value from byte0 of 

read data  

1 = Latch MRR command read value from byte1 of 

read data  

2 = Latch MRR command re ad value from byte2 of 

read data, this setting is valid if 

FTDDR3030_MAX_MEM_WIDTH_32 or 

FTDDR3030_MAX_MEM_WIDTH_64 is configured.  

3 = Latch MRR command read value from byte3 of 

read data, this setting is valid if 

FTDDR3030_MAX_MEM_WIDTH_32 or 

FTDDR3030_M AX_MEM_WIDTH_64 is configured  

[23:17]  -   -   Rsvd  Reserved  

16  LP2_Rank_sel  RW  0  Target rank for MRW/MRR  

0 = Issue MRW/MRR command to rank0  

1 = Issue MRW/MRR command to rank1  

[15:8]  LP2_MR_sel  RW  0  Target Mode Register for MRW/MRR  

8ôh0 = MR0  

8ôh1 = MR1  

é 

8ôhff = MR255  

[7:2]  -   -   Rsvd  Reserved  

[1:0]  LP2_MR_cmd  RW  0  LP Mode Register command  

2ôb01 = MRW command  

2ôb10 = MRR command for LPDDR2  

Others = Reserved  

If  users  want  to  issue  a MRW or  MRR command  to  LPDDR2 SDRAM:  

ƀ User s should  first  fill  the  value of  the LPDDR2 mode  register  from Register  Offset 0x100 to  Register 

Offset  0x110.  
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ƀ Users  can set LP2_MR_cmd  and LP2_MR_sel  to  issue  a MRW or  MRR command  to  the  mode register  

which  LP2_MR_sel  indicates.  

For example,  Read  MR0 of  Rank0  DDR,  and the DDR byte0 is not  byte  swapped.  

APB Write register  offset 0x114 with  value 0x00000002 (Issue  MRR command)  

APB Read register  offset 0x118  

ƀ If  a MRR command is issued, the  read  value will  be put in Register Offset  0x118.  Users  should chec k only  

when  Register  0x118 [31]  ñMRR_Validò =  1, the  MRR read data  is valid  corresponding to the  latest  MRR 

command.  

4.5.6.71.  LPDDR2 MRR Command Read Value Register (LP2MRVR, Offset = 

0x118)  

Please note that this register is read only and cannot be written.  

Table 4-116  LPDDR2 MRR Read Value Register (LP2MRVR, Offset = 0x118)  

Bit  Name  Type  Default 

Value  

Description  

31  MRR_valid  RO  0  1 = The MRR_value is valid corresponding to the latest MRR 

command.  

0 = The MR R_value is not valid  

[30:8]  -   -   Rsvd  Reserved  

[7:0]  MRR_value  RO  0  Mode register read value  

4.5.6.72.  LPDDR2 Added Latency Register (LP2ADLR, Offset = 0x11C)  

Table 4-117  LPDDR2 Write Latency and Read Laten cy Register (LP2ADLR, Offset = 0x11C)  

Bit  Name  Type  Default 

Value  

Description  

[31:2]  -   -   Rsvd  Reserved  

1  LP2_RL_normal  RW  0  LPDDR2 read latency is normal.  

1 = Read latency is the value set by mode register MR2.  

0 = Read latency is the val ue set by mode register MR2 

and adds extra one cycle.  

0  LP2_WL_normal  RW  0  LPDDR2 write latency is normal.  

1 = Write latency is the value set by mode register MR2.  

0 = Write latency is the value set by mode register MR2 

and adds extra one cycle.  

When  users  set  LPDDR2 SDRAM write  latency  and  read  latency  in  LPDDR2 SDRAM mode register  2 (MR2), 

Actual  write  latency  will  add one  if  LP2_WL_normal  =  ó0ô and actual  read  latency  will  add one  if 
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LP2_RL_normal  =  ó0ô.  

For example,  when  LPDDR2 MR2 (RL  and  WL)  is set to 4 ôb100, which  t WL =  3 and t RL =  6,  

If  LP2_WL_normal  =  ó0ô,  actual  t WL used  in  the  DDR controller  will  be 4.  

If  LP2_WL_normal  =  ó1ô,  actual  t WL used  in  the  DDR controller  will  be 3.  

If  LP2_RL_normal  =  ó0ô,  actual  t RL used  in  the  DDR controller  wi ll  be 7.  

If  LP2_RL_normal  =  ó1ô,  actual  t RL used  in  the  DDR controller  will  be 6.  

4.5.6.73.  LPDD R2 1 -ȉs Wait Cycle Register (LP2WCR1, Offset = 0x120) 

Table 4-118  LPDDR2 1 -ȉs Wait Cycle Register (LP2WCR1, Offset = 0x120) 

Bit  Name  Type  Default 

Value  

Description  

[31:20]  -   -   Rsvd  Reserved  

[19:0]  1us_wait_cycle  RW  0x00216  LPDDR2 1 -ȉs wait cycle register in the initial 

sequence  

Default = 20ôh216  

4.5.6.74.  LPDDR2 10 -ȉs Wait Cycle Register (LP2WCR2, Offset = 0x124) 

Table 4-119  LPDDR2 10 -ȉs Wait Cycle Register (LP2WCR2, Offset = 0x124)  

Bit  Name  Type  Default 

Value  

Description  

[31:20]  -   -   Rsvd  Reserved  

[19:0]  10us_wait_cycle  RW  0x014d6  LPDDR2 10 -ȉs wait cycle register in the initial 

sequence  

Default = 20ôh14d6  

4.5.6.75.  Reserved Register (Offset = 0x128 )  

4.5.6.76.  Re - arbitration Disable Register (Offset = 0x12C)  

When channel write request is de -asserted, arbiter will not perform arbitration during a small period. The 

period is defined by the ArbDisCnt register. This is used to let the same burst not to be broken. The read 

request will not be de -asserted at the same burst, thus, this register is only for the write operation.  

Table 4-120  Re-arbitration Disable Register (REARBDISR, Offset = 0x12C)  

Bit  Name  Type  Default  

Value  

Description  

31  -   -   Rsvd  -   
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[30:28]  Ch7_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 7  

When the write request of channel 7 is de -asserted, the 

arbiter will not do arbitration during a small period. The 

period is defined by th e Ch7_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  

27  -   -   Rsvd  -   

[26:24]  Ch6_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 6  

When the write request of channel 6 is de -asserted, the 

arbiter will not do arbitration during a smal l period. The 

period is defined by the Ch6_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -assert ed  

é 

3ôh7: The arbiter will do arbitration 7 cycles later after the 

write request is de -asserted.  

23  -   -   Rsvd  -   

[22:20]  Ch5_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 5  

When the write request of channel 5 is de -asserted, the 

arb iter will not do arbitration during a small period. The 

period is defined by the Ch5_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  

19  -   -   Rsvd  -   

[18:16]  Ch4_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 4  

When the write request  of channel 4 is de -asserted, the 

arbiter will not do arbitration during a small period. The 

period is defined by the Ch4_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  
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3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  

15  -   -   Rsvd  -   

[14:12]  Ch3_ArbDisCnt  RW  0  Re-arbitration disable counter  of channel 3  

When the write request of channel 3 is de -asserted, the 

arbiter will not do arbitration during a small period. The 

period is defined by the Ch3_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de-asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  

11  -   -   Rsvd  -   

[10:8]  Ch2_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 2  

When the write request of channel is de -asserted, the 

arbiter will not do arbitration during a small period. The 

period is defined by the Ch2_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  

7  -   -   Rsvd  -   

[6:4]  Ch1_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 1  

When the write request of channel 1 is de -asserted, the 

arbiter will not do arbitration during a small period. The 

period is defined by the Ch1_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  
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3  -   -   Rsvd   

[2:0]  Ch0_ArbDisCnt  RW  0  Re-arbitration disable counter of channel 0  

When the write request of channel 0 is de -asserted, the 

arbiter will not do arbitration during a small period. The 

period is defined by the C h0_ArbDisCnt register.  

3ôh0: The arbiter will immediately do arbitration once the 

write request is de -asserted. (Default setting)  

3ôh1: The arbiter will do arbitration one cycle after the 

write request is de -asserted.  

é 

3ôh7: The arbiter will do arbitration 7 cycles after the write 

request is de -asserted.  

4.5.6.77.  DDR PHY Read Path DLL Delay Tuning for Falling Edge Register 

(PHYRDTFR, Offset = 0x130)  

DLSEL_RD_FALL_byten is used to adjust the timing relation between read DQ and read DQS at the falling 

edge, Regi ster Offset 0x24 is used to adjust at the rising edge.  

Table 4-121  DDR PHY Read Path DLL Delay Tuning for Falling Edge Register (PHYRDTFR, Offset = 0x130)  

Bit  Name  Type  Default 

Value  

Description  

[31:28]  BYTE7_DLSEL_RD_FALL  RW  7  Delay setting of byte 7 to adjust the 

falling -edge delay of DQS or DQ for read  

[27:24]  BYTE6_DLSEL_RD_FALL  RW  7  Delay setting of byte 6 to adjust the 

falling -edge delay of DQS or DQ for read  

[23:20]  BYTE5_DLSEL_RD_FALL   RW  7  Delay setting of byte 5 to adjust the 

falling -edge delay of DQS or DQ for read  

[19:16]  BYTE4_DLSEL_RD_FALL  RW  7  Delay setting of byte 4 to adjust the 

falling -edge delay of DQS or DQ for read  

[15:12]  BYTE3_DLSEL_RD_FALL  RW  7  Delay setti ng of byte 3 to adjust the 

falling -edge delay of DQS or DQ for read  

[11:8]  BYTE2_DLSEL_RD_FALL  RW  7  Delay setting of byte 2 to adjust the 

falling -edge delay of DQS or DQ for read  

[7:4]  BYTE1_DLSEL_RD_FALL  RW  7  Delay setting of byte 1 to adjust the 

falling -edge delay of DQS or DQ for read  

[3:0]  BYTE0_DLSEL_RD_FALL  RW  7  Delay setting of byte 0 to adjust the 

falling -edge delay of DQS or DQ for read  

4.5.6.78.  DDR PHY MISC2 Control Register (PHYMISCR2, Offset = 0x134)  

Please refer to the DDRx PHY appli cation note for more detailed information.  
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Table 4-122  DDR PHY MISC2 Register (PHYMISCR2, Offset = 0x134)  

Bit  Name  Type  Default 

Value  

Description  

[31:28]  odt_mode_rd  RW  0  Read command ODT output opti on:  

B[28] = 1: Read rank0, ODT[0] = 1  

B[28] = 0: Read rank0, ODT[0] = 0  

B[29] = 1: Read rank1, ODT[0] = 1  

B[29] = 0: Read rank1, ODT[0] = 0  

B[30] = 1: Read rank0, ODT[1] = 1  

B[30] = 0: Read rank0, ODT[1] = 0  

B[31] = 1: Read rank1, ODT[1] = 1  

B[31] = 0: Read rank1, ODT[1] = 0  

Each bit is independent, for example:  

case1: odt_mode_rd = 4ôb1001  

when read rank0, ODT[0] = 1, ODT[1] = 0  

when read rank1, ODT[0] = 0, ODT[1] = 1  

case2: odt_mode_rd = 4ôb1101  

when read rank0, ODT[0] = 1, ODT[1] = 1  

when read rank1, ODT[0] = 0, ODT[1] = 1  

When in the DDR2 mode, RL < 4 is not supported.  

[27:24]  odt_mode_wr  RW  9  Write command ODT output option:  

B[24] = 1: Write rank0, ODT[0] = 1  

B[24] = 0: Write rank0, ODT[0] = 0  

B[25] = 1: Write rank1, ODT[0] = 1  

B[25] = 0: Write rank1, ODT[0] = 0  

B[26] = 1: Write rank0, ODT[1] = 1  

B[26] = 0: Write rank0, ODT[1] = 0  

B[27] = 1: Write rank1, ODT[1] = 1  

B[27] = 0: Write rank1, ODT[1] = 0  

Each bit is independent, for example:  

case1: odt_mode_wr = 4ôb0101  

when w rite rank0, ODT[0] = 1, ODT[1] = 1  

when write rank1, ODT[0] = 0, ODT[1] = 0  

case2: odt_mode_wr = 1100:  

when write rank0, ODT[0] = 0, ODT[1] = 1,  

when write rank1, ODT[0] = 0, ODT[1] = 1  

When in the DDR2 mode, RL < 4 is not supported.  

23  -   -   Rsvd  Reserved  

[22:20]  CMD_DLSEL  RW  7  DRAM command/address versus CK position 

adjustment  

[19:18]  -   -   Rsvd  Reserved  
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17  RDLVL_GATE_EN  RW  0  MSDLY margin check  

1 = Enable  

0 = Disable  

16  EYE_RDLVL_EN  RW  0  Eye margin check of DQ for DQS latc h  

1 = Enable  

0 = Disable  

15  -   -   Rsvd  Reserved  

[14:12]  RONMD_DQS  RW  7  The driving impedance setting of DDR I/O (Data 

block)  

3ôb111: 34 ǹ  

3ôb110: 40 ǹ  

3ôb101: 48 ǹ  

3ôb100: 60 ǹ  

3ôb011: 60 ǹ  

3ôb010: 80 ǹ  

3ôb001: 120 ǹ  

3ôb000: 240 ǹ  

11  -   -   Rsvd  Reserved  

[10:8]  RONMD_DQ  RW  7  The driving impedance setting of DDR I/O (Data 

block)  

3ôb111: 34 ǹ  

3ôb110: 40 ǹ  

3ôb101: 48 ǹ  

3ôb100: 60 ǹ  

3ôb011: 60 ǹ  

3ôb010: 80 ǹ  

3ôb001: 120 ǹ  

3ôb000: 240 ǹ  

7  -   -   Rsvd  Reserved  

[6:4]  RONMD_CK  RW  7  The driving impedance setting of DDR I/O (Data 

block)  

3ôb111: 34 ǹ  

3ôb110: 40 ǹ  

3ôb101: 48 ǹ  

3ôb100: 60 ǹ  

3ôb011: 60 ǹ  

3ôb010: 80 ǹ  

3ôb001: 120 ǹ  

3ôb000: 240 ǹ  

3  -   -   Rsvd  Reserved  
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[2:0]  RONMD_CMD  RW  7  The driving impedance setting of DDR I/O 

(CMDADDR block)  

3ôb111: 34 ǹ  

3ôb110: 40 ǹ  

3ôb101: 48 ǹ  

3ôb100: 60 ǹ  

3ôb011: 60 ǹ  

3ôb010: 80 ǹ  

3ôb001: 120 ǹ  

3ôb000: 240 ǹ  

4.5.6.79.  DDR ELASTIC FIFO Control Register (EFIFOCR, Offset = 0x138)  

Users should write to this register before re gister 0x04 bit [0] ñMemCmd_intiialò is set to ó1ô. 

Table 4-123  DDR ELASTIC FIFO Control Register (EFIFOCR, Offset = 0x138)  

Bit  Name  Type  Default 

Value  

Description  

[31:9]  -   -   Rsvd  Reserved  

8  efifo _rst  RW  0  Writing to this bit will trigger elastic FIFO reset, this bit will 

be self - cleared.  

1: Reset elastic FIFO, users can reset elastic FIFO only 

when there is no DDR command at the whole controller 

pipe line stage.  

0: No effect  

Please set this bit to ó0ô in the initial sequence.  

[7:5]  -   -   Rsvd  Reserved  

4  auto_rst_srf  RW  0  Automatically reset elastic FIFO when self - refresh state is 

entered  

1: Memory controller will automatically reset elastic FIFO 

when the self - refresh mode is entere d.  

0: Memory controller will not automatically reset elastic 

FIFO when the self - refresh mode is entered.  

[3:2]  read_sync_pos  RW  0  Read data elastic FIFO synchronization position for 

POSTCTLCLK to MClk  

The valid values are 0, 1, and 2.  

Setting to 1  can work in most cases, while users can use 

post -simulation or STA report to decide the proper read 

synchronization position setting to reduce latency.  

[1:0]  cmd_sync_pos  RW  0  Command elastic FIFO synchronization position for MClk to 

POSTCTLCLK  

The valid values are 0, 1, and 2.  
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Setting to 1 can work in most cases, while users can use 

post -simulation or STA report to decide the proper 

command synchronization position setting to reduce 

latency.  

4.5.6.80.  Byte n Read Deskew Register (RBnDSKW, Offset = 0x160+4 *n)  

n means byte index. Byte 0 register offset equals to 0x160. Byte 1 register offset equals to 0x164. Please 

refer to the DDR PHY application note for more detailed information. This register will be valid when 

`define FTDDR3030_PERBIT_DESKEW_YES is conf igured.  

Table 4-124  Byte n Read Deskew Register (RBnDSKW, Offset = 0x160+4 * n, n = 0 ~ 7)  

Bit  Name  Type  Default Value  Description  

31  -   -   Rsvd  Reserved  

[30:28]  BYTEn_DQ7BITDLSEL_RD  RW  4  Read da ta de -skew control of byte n bit 7  

27  -   -   Rsvd  Reserved  

[26:24]  BYTEn_DQ6BITDLSEL_RD  RW  4  Read data de -skew control of byte n bit 6  

23  -   -   Rsvd  Reserved  

[22:20]  BYTEn_DQ5BITDLSEL_RD  RW  4  Read data de -skew control of byte n bit 5  

19  -   -   Rsvd  Reserved  

[18:16]  BYTEn_DQ4BITDLSEL_RD  RW  4  Read data de -skew control of byte n bit 4  

15  -   -   Rsvd  Reserved  

[14:12]  BYTEn_DQ3BITDLSEL_RD  RW  4  Read data de -skew control of byte n bit 3  

11  -   -   Rsvd  Reserved  

[10:8]  BYTEn_DQ2BITDLSEL_RD  RW  4  Read data de -skew control of byte n bit 2  

7  -   -   Rsvd  Reserved  

[6:4]  BYTEn_DQ1BITDLSEL_RD  RW  4  Read data de -skew control of byte n bit 1  

3  -   -   Rsvd  Reserved  

[2:0]  BYTEn_DQ0BITDLSEL_RD  RW  4  Read data de -skew c ontrol of byte n bit 0  

4.5.6.81.  Byte n Write Deskew Register (WBnDSKW, Offset = 0x180+4*n)  

n means byte index. Byte 0 register offset equals to 0x180. Byte 1 register offset equals to 0x184. Please 

refer to the DDR PHY application note for more detailed informati on. This register will be valid when 

`define FTDDR3030_PERBIT_DESKEW_YES is configured.  

Table 4-125  Byte n Write Deskew Register (WBnDSKW, Offset = 0x180+4*n, n = 0 ~ 7)  

Bit  Name  Type  Default Value  Descrip tion  

31  -   -   Rsvd  Reserved  

[30:28]  wrdllsel_byte n_bit7  RW  3  Write data de -skew control of byte n bit 7  

27  -   -   Rsvd  Reserved  

[26:24]  wrdllsel_byte n_bit6  RW  3  Write data de -skew control of byte n bit 6  
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23  -   -   Rsvd  Reserved  

[22: 20]  wrdllsel_byte n_bit5  RW  3  Write data de -skew control of byte n bit 5  

19  -   -   Rsvd  Reserved  

[18:16]  wrdllsel_byte n_bit4  RW  3  Write data de -skew control of byte n bit 4  

15  -   -   Rsvd  Reserved  

[14:12]  wrdllsel_byte n_bit3  RW  3  Write  data de -skew control of byte n bit 3  

11  -   -   Rsvd  Reserved  

[10:8]  wrdllsel_byten_bit2  RW  3  Write data de -skew control of byte n bit 2  

7  -   -   Rsvd  Reserved  

[6:4]  wrdllsel_byten_bit1  RW  3  Write data de -skew control of byte n bit 1  

3  -   -   Rsvd  Reserved  

[2:0]  wrdllsel_byten_bit0  RW  3  Write data de -skew control of byte n bit 0  

4.5.6.82.  Write Data Mask Deskew Register (WDMDSKW, Offset = 0x1A0)  

Please refer to the DDR PHY application note for more detailed information. This register will  be valid when 

`define FTDDR3030_PERBIT_DESKEW_YES is configured.  

Table 4-126  Write Data Mask Deskew Register (WDMDSKW, Offset = 1A0)  

Bit  Name  Type  Default 

Value  

Description  

31  -   -   Rsvd  Reserved  

[3 0:28]  BYTE7_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

7  

27  -   -   Rsvd  Reserved  

[26:24]  BYTE6_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

6  

23  -   -   Rsvd  Reserved  

[22:20]  BYTE5_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

5  

19  -   -   Rsvd  Reserved  

[18:16]  BYTE4_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

4  

15  -   -   Rsvd  Reserved  

[14:12]  BYTE3_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew contro l of byte 

3  

11  -   -   Rsvd  Reserved  

[10:8]  BYTE2_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

2  

7  -   -   Rsvd  Reserved  

[6:4]  BYTE1_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

1  
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3  -   -   Rsvd  Reserved  

[2:0]  BYTE0_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 

0  

4.5.6.83.  Byte 8 Read Deskew Register (RB8DSKW, Offset = 0x1A4)  

Please refer to the DDR PHY application note for more detailed information. This register will be valid when 

`define F TDDR3030_PERBIT_DESKEW_YES and FTDDR3030_ECC_YES are configured. This register is for 

ECC byte.  

Table 4-127  Byte 8 Read Deskew Register (RB8DSKW, Offset = 0x1A4)  

Bit  Name  Type  Default Value  Description  

31  -   -   Rsvd  Reserved  

[30:28]  BYTE8_DQ7BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 7  

27  -   -   Rsvd  Reserved  

[26:24]  BYTE8_DQ6BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 6  

23  -   -   Rsvd  Reserved  

[22:20]  BYTE8_DQ5BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 5  

19  -   -   Rsvd  Reserved  

[18:16]  BYTE8_DQ4BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 4  

15  -   -   Rsvd  Reserved  

[14:12]  BYTE8_DQ3BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 3  

11  -   -   Rsvd  Reserved  

[10:8]  BYTE8_DQ2BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 2  

7  -   -   Rsvd  Reserved  

[6:4]  BYTE8_DQ1BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 1  

3  -   -   Rsvd  Reserved  

[2:0]  BYTE8_DQ0BITDLSEL_RD  RW  3  Read data de -skew control of byte 8 bit 0  

4.5.6.84.  Byte 8 Write Deskew Register (WB8DSKW, Offset = 0x1A8)  

Please refer to the DDR PHY application note for more detailed information. This register will be valid w hen 

`define FTDDR3030_PERBIT_DESKEW_YES and FTDDR3030_ECC_YES is configured. This register is for 

ECC byte.  

Table 4-128  Byte 8 Write Deskew Register (WB8DSKW, Offset = 0x1A8)  

Bit  Name  Type  Default Value  De scription  

31  -   -   Rsvd  Reserved  

[30:28]  wrdllsel_byte8_bit7  RW  3  Write data de -skew control of byte 8 bit 7  

27  -   -   Rsvd  Reserved  

[26:24]  wrdllsel_byte8_bit6  RW  3  Write data de -skew control of byte 8 bit 6  

23  -   -   Rsvd  Reserved  
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[22:20]  wrdllsel_byte8_bit5  RW  3  Write data de -skew control of byte 8 bit 5  

19  -   -   Rsvd  Reserved  

[18:16]  wrdllsel_byte8_bit4  RW  3  Write data de -skew control of byte 8 bit 4  

15  -   -   Rsvd  Reserved  

[14:12]  wrdllsel_byte8_bit3  RW  3  Write data de -skew control of byte 8 bit 3  

11  -   -   Rsvd  Reserved  

[10:8]  wrdllsel_byte8_bit2  RW  3  Write data de -skew control of byte 8 bit 2  

7  -   -   Rsvd  Reserved  

[6:4]  wrdllsel_byte8_bit1  RW  3  Write data de -skew control of byte 8 bit 1   

3  -   -   Rsvd  Reserved  

[2:0]  wrdllsel_byte8_bit0  RW  3  Write data de -skew control of byte 8 bit 0  

4.5.6.85.  Byte 8 PHY Control Register (B8_PHYCR, Offset = 0x1AC)  

This register is valid when FTDDR3030_ECC_YES is configured.  

Table 4-129  Byte8 PHY Control Register (B8_PHYCR, Offset = 0x1AC)  

Bit  Name  Type  Default 

Value  

Description  

31  rlevel_byte0_pass  RO  0  Read- leveling status for byte 8  

1ôb1 = Read- leveling is passed.  

1ôb0 = Read- leveling is failed o r read - leveling 

hardware is disabled.  

[30:28]  BYTE8_DQDMBITDLSEL_WR  R/W  3  Write data mask de -skew control of byte 8  

This field is valid when  

FTDDR3030_PERBIT_DESKEW_YES is 

configured.  

[27:24]  BYTE1_DLSEL_WR  RW  8  Delay control for byte 1 to ad d a delay in DQS 

or DQ  

Please refer to Register Offset 0x78 for 

details.  

[23:20]  DLSEL_RD_FALL_byte8  RW  7  Delay setting of byte 8 to adjust the 

falling -edge delay of DQS or DQ for read  

Please refer to Register Offset 0x130 for 

details.  

[19:16]  BYTE8_DLSEL_RD  RW  7  Delay value control to add a delay into read 

DQS or read DQ  

Please refer to Register Offset 0x24 for 

details.  

15  wlevel_byte8_pass  RO  0 Byte 8 of the write - leveling status register  

1ôb1 = Write- leveling passed  

1ôb0 = Write- lev eling failed or write - leveling 
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hardware disabled  

[14:8]  BYTE8_PDLSET  RW  0  Programmable DLL delay for byte 8  

wlevel_byte8_hw_disable = ó0ô: Hardware 

tuning value  

wlevel_byte8_hw_disable = ó1ô: Software 

programmed value  

Please refer to Register Offs et 0x64 for 

details.  

7  dqs_sel_wr_byte8  RW  0  Add a delay in DQ or DQS, the delay value is 

controlled by BYTE8_DLSEL_WR.  

1ôb1 = Write DQ is fixed, only delays DQS.  

1ôb0 = Write DQS is fixed, only delays DQ.  

Please refer to Register Offset 0x6C for 

details.  

For 502 PHY, this bit is not used.  

6  dqs_sel_byte8  RW  0  Add a delay in DQ or DQS, the delay value is 

controlled by BYTE8_DLSEL_RD.  

1ôb1 = Read DQ is fixed, only delays DQS.  

1ôb0 = Read DQS is fixed, only delays DQ.  

Please refer to Regist er Offset 0x6C for 

details.  

For 502 PHY, this bit is not used.  

5  wlevel_byte8_hw_disable  RW  1  Byte 8 of the write - leveling hardware disable  

1ôb1 = Write- leveling by software scan 

(Hardware disabled)  

1ôb0 = Write- leveling by hardware  

Please refer to Register Offset 0x60 for 

details.  

4  rlevel_byte8_hw_disable  RW  1  Read- leveling hardware disable for byte 8  

1ôb1 = Read- leveling by software (Hardware 

disabled)  

1ôb0 = Read- leveling by hardware  

Please refer to Register Offset 0x70 for 

details.  

This bit cannot be independently used. When 

setting byte 8 Read - leveling by hardware, 

users have to set at least 1 byten (n = 0~7) 

Read- leveling by hardware.  

[3:0]  BYTE8_MSDLY  RW  1  Programmable read DQS filtering window for 

byte 8  

rlevel_byte8_hw_di sable = ó0ô, hardware 
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tuning value  

rlevel_byte8_hw_disable = ó1ô, software 

programmed value  

Please refer to Register Offset 0x74 for 

details.  

4.5.6.86.  BIST Control Register (BIST_CTRL, Offset = 0x1B0)  

To start the BIST test sequence, please follow the steps bel ow:  

(1) Set 0x1B4 ñbist_start_addrò 

(2) Set 0x1B8 ñbist_sizeò 

(3) Set 0x1B0 bit[2:1] pattern_sel and set bit[0] ñbist_enò = 1 

Please note that this BIST is a simple DDR test and cannot be used as KGD or mass production test.  

Table 4-130  BIST Control Register (BISTCR, Offset = 0x01B0)  

Bit  Name  Type  Default 

Value  

Description  

[31:4]  -   -   Rsvd  Reserved  

7  bist_rank_decode  RW  0  0 = Select Rank 0 to do BIST  

1 = Select Rank 1 to do BIST  

[6:4]  bist_ra nk_type  RW  0  Rank type for the BIST mode  

Please refer to the 0x10 B[6:4] setting.  

3  bist_wr_only  RW  0  1 = For BIST logic issue write commands only. There is 

no read and compare action. This is often used for filling 

initial data to DDR for the EC C operation.  

0 = Normal BIST operation, including write, read, and 

comparison  

[2:1]  pattern_sel  RW  0  pattern_sel is the BIST test pattern select.  

All bytes (Byte1, byte2, é, byte7 are the same with 

byte0.)  

0 = 0x00 is used for BIST test data byte0  content.  

1 = 0xff is used for BIST test data byte0 content.  

2 = 0x5a, 0xa5, 0x5a, 0xa5, é repeated for BIST test 

data byte0 content  

3 = Mixed data content  

The data byte0 will repeat the six data contents every 1K 

byte.  

(1) 128 bytes 0x00  

(2) 128 byt es 0xff  
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(3) 128 bytes 0x00, 0xff, 0x00, 0xff, érepeated  

(4) 128 bytes 0x5a, 0xa5, 0x5a, 0xa5, érepeated  

(5) 256 bytes data increment 0x00, 0x01, 0x02, é, 0xfe, 

0xff  

(6) 256 bytes data decrement 0xff, 0xfe, 0xfd, é, 0x01, 

0x00  

0  bist_en  RW  0  0 = D isable BIST test after the DDR initial sequence  

1 = Enable BIST test after the DDR initial sequence  

4.5.6.87.  BIST Start Address Register (BIST_START_ADDR, Offset = 0x1B4)  

The BIST start address is considered to be DDR offset address. It is not necessary to consi der the base 

address defined in control register 0x10 ñRNK0_BASEò. 

For example, the 1G bytes address ranges from 0x00000000 to 0x3fffffff for bist_start_addr.  

Table 4-131  BIST Start Address Register (BIST_STAR T_ADDR, Offset = 0x01B4)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  bist_start_addr  RW  0  32 -bit BIST start address  

BIST start address should be aligned with these size 

boundaries.  

Examples:  

When memory width = 8 bits, the start address sho uld 

align with 1K bytes boundaries.  

When memory width = 16 bits, the start address should 

align with 2K bytes boundaries.  

When memory width = 32 bits, the start address should 

align with 4K bytes boundaries.  

When memory width = 64 bits, the start addres s should 

align with 8K bytes boundaries.  

Please note the following:  

If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33 -bit BIST start address is  

{bist_start_addr[31:0], 1ôb0}. 

If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -bit BIST start a ddress is  

bist_start_addr[31:0].  

4.5.6.88.  BIST Test Size Register (BIST_SIZE, Offset = 0x1B8)  

Table 4-132  BIST Test Size Register (BIST_Test_Size, Offset = 0x01B8)  
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Bit  Name  Type  Default 

Value  

Description  

[31:0]  bist_size  RW  0  (1) The bist_size (In terms of bytes) should be less than the 

total useful DDR size.  

(2) The bist_size (In terms of bytes) should be the multiples of 

the allowable smallest size.  

When memory width = 8 bits, the allowable smallest size = 1K 

bytes.  

When memory width = 16 bits, the allowable smallest size = 2K 

bytes.  

When memory width = 32 bits, the allowable smallest size = 4K 

bytes.  

When memory width = 64 bits, the allowable smallest size = 8K 

bytes.  

Please note the following:  

If FTDD R3030_LOGIC_ADDR_YES is configured, the actual 33 -bit BIST size is {bist_size[31:0], 1ôb0}. 

If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -bit BIST size is bist_size[31:0].  

4.5.6.89.  Reserved Register (Reserved, Offset = 0x1BC)  

4.5.6.90.  BIST Result Register (BIST_RE SULT, Offset = 0x1C0)  

Users can check the BIST test status, ñbist_passò, only when ñbist_endò = 1. It is meaningless to check 

ñbist_passò when ñbist_endò = 0. If 0x1B0 bit[3] ñbist_wr_onlyò = 1, bist_pass is meaningless because 

there is no comparison actio n.  

Table 4-133  BIST Result Register (BIST_RESULT, Offset = 0x01C0)  

Bit  Name  Type  Default Value  Description  

[31:2]  -   -   Rsvd  Reserved  

1  bist_pass  RO  1  When ñbist_endò =1:  

0 = BIST test is failed .  

1 = BIST test is passed.  

0  bist_end  RO  0  When ñbist_endò =0:  

0 = BIST test is not enabled or BIST test is not finished.  

1 = BIST test is finished.  

4.5.6.91.  BIST Fail Address Register (BIST_FAIL_ADDR, Offset = 0x1C4)  

Table 4-134  BIST Fail Address Register (BIST_FAIL_ADDR, Offset = 0x01C4)  

Bit  Name  Type  Default 

Value  

Description  
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[31:0]  bist_fail_addr  RO  0  When the BIST test is failed, the first wrong address will be 

latched in this register.  

Please note the following:  

If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33 -bit BIST fail address is  

{bist_fail_addr[31:0], 1ôb0}. 

If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -bit BIST fail address is  

bist_fail_addr[31:0].  

4.5.6.92.  BIST Fail Data Low Register (BIST_FAIL_DATA_LOW, Offset = 

0x1C8)  

Table 4-135  BIST Fail Data Low Register (BIST_FAIL_DATA_LOW, Offset = 0x01C8)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  bist_fail_data_low  RO  0  When  the BIST test is failed, the first wrong data will 

be latched in this register.  

4.5.6.93.  BIST Fail Data High Register (BIST_FAIL_DATA_HIGH, Offset = 

0x1CC)  

Table 4-136  BIST Fail Data High Register (BIST_FAIL_DATA_HI GH, Offset = 0x01CC)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  bist_fail_data_high  RO  0  When the BIST test is failed, the first wrong data will 

be latched in this register.  

For memory width = 64 bits, the 64 -bit failed data 

consists of  

{bi st_fail_data_high, bist_fail_data_low}.  

4.5.6.94.  BIST Expect Data Low Register (BIST_EXP_DATA_LOW, Offset = 

0x1D0)  

Table 4-137  BIST Expect Data Low Register (BIST_EXP_DATA_LOW, Offset = 0x01D0)  

Bit  Name  Type  Defau lt 

Value  

Description  

[31:0]  bist_exp_data_low  RO  0  When the BIST test is failed, the related golden data 

is latched for the user diagnosis.  
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4.5.6.95.  BIST Fail Data High Register (BIST_FAIL_DATA_HIGH, Offset = 

0x1D4)  

Table 4-138  BIST Fail Data High Register (BIST_FAIL_DATA_HIGH, Offset = 0x01D4)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  bist_exp_data_high  RO  0  When the BIST test is failed, the related golden data 

is latched for the user diagnosis.   

For memory width = 64 bits, the 64 -bit golden data 

consists of  

{bist_exp_data_high, bist_exp_data_low}.  

4.5.6.96.  Reserved Register (Reserved, Offset = 0x1D8)  

4.5.6.97.  Reserved Register (Reserved, Offset = 0x1DC)  

4.5.6.98.  ECC Control Register (ECC_CTRLR, Offset = 0x1E0)  

Users ca n set ñchx_rmw_lock_en = 1ò to issue the lock command between read and write commands 

during RMW (Read -Modify -Write) operation. If users can guarantee that multiple channels will not write 

the same address as other channels, chx_rmw_lock_en can be 0 to imp rove DDR access utilization.  

Table 4-139  ECC Control Register (ECC_CTRLR, Offset = 0x01E0)  

Bit  Name  Type  Default 

Value  

Description  

[31:16]  -   -   Rsvd  Reserved  

15  ch7_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Enable lock read to write command during 

RMW operation  

14  ch6_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Enable lock read to write commands 

during RMW opera tion  

13  ch5_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Enable lock read to write commands 

during RMW operation  

12  ch4_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Ena ble lock read to write commands 

during RMW operation  
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11  ch3_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Enable lock read to write commands 

during RMW operation  

10  ch2_rmw_lock_en  RW  0  0 = Disable lock read  to write commands 

during RMW operation  

1 = Enable lock read to write commands 

during RMW operation  

9  ch1_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Enable lock read to write commands 

during RMW operation  

8  ch0_rmw_lock_en  RW  0  0 = Disable lock read to write commands 

during RMW operation  

1 = Enable lock read to write commands 

during RMW operation  

[7:5]  -   -   Rsvd  Reserved  

4  rmw_rdata_ecc_disable  RW  0  0 = Enable read data ECC correction during 

RMW operation  

1 = Disable read data ECC correction during 

RMW operation  

3  ecc_int_mask  RW  0  0 = Enable ECC interrupt  

1 = Disable ECC interrupt  

[2:1]  force_error  RW  0  Insert error at the ECC encoder output  

It is used for the test purpose.  

0 =  Do not insert error  

1 = Insert single -bit error  

2 = Insert double -bit error  

3 = Insert triple -bit error  

0  ecc_enable  RW  0  0 = ECC disable  

1 = ECC enable  

4.5.6.99.  ECC Interrupt Control Register (ECC_INTCR, Offset = 0x1E4)  

The ECC engine can correct one -bit error and detect two or more bit error. If two or more bit error occurs, 

the read data cannot be corrected, and the corresponding ECC interrupt will be asserted.  

Writing ó1ô can clear the interrupt and the status at 0x1E4, 0x1E8, 0x1F0, 0x1F4, 0x1F8, and 0x1FC.  

Table 4-140  ECC Interrupt Control Register (ECC_INTCR, Offset = 0x01E4)  

Bit  Name  Type  Default Value  Description  

[31:16]  -   -   Rsvd  Reserved  
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0  ecc_int  W1C  0  ECC interrupt  

Writing ó1ô will clear the interrupt and error status.  

0 = CH0 ECC interrupt is not asserted.  

1 = CH0 ECC interrupt is asserted.  

4.5.6.100.  ECC Error Channel Register (ECC_CHR, Offset = 0x1E8)  

After ECC check, there are four types of ECC status:  

0 = No ECC error  

1 = Single -bit  error, and the error can be corrected.  

2 = Double or more bit errors, and the read data is not corrected.  

3 = Overall parity bit error (P7 for 64bits and P6 for 32bits)  

If ECC errors occur and the errors cannot be corrected (Status = 2), the associated ch annel will be 

recorded in 0x1E8, and the system address will be recorded in 0x1EC.  

Table 4-141  ECC Error Channel Register (ECC_CHR, Offset = 0x01E8)  

Bit  Name  Type  Default 

Value  

Description  

[31:4]  -   -   Rsvd  Reserved  

3  -   -   Rsvd  Reserved  

[2:0]  ecc_err_channel  RO  0  The first occurred ECC error channel will be recorded 

when status = 2.  

Writing Register Offset 0x1E4 bit[0] = ó1ô will clear this 

register to zero.  

4.5.6.101.  ECC Error Address Register (ECC _EAR, Offset = 0x1EC)  

Table 4-142  ECC Error Address Register (ECC_EAR, Offset = 0x01EC)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  ecc_err_addr  RO  0  The first occurred ECC error address will be r ecorded when 

ECC check status = 2.  

Writing Register Offset 0x1E4 bit[0] = ó1ô will clear this 

register to zero.  

Please note the following:  

If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33 -bit ECC error address is 

{ecc_err_addr[31:0], 1ôb0}. 
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If F TDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -bit ECC error address is 

ecc_err_addr[31:0].  

4.5.6.102.  ECC Error Bit Position Low Byte Register (ECC_EBPLR, Offset = 

0x1F0)  

The ECC engine can record the first ECC read data one -bit error position. When first one -bit ECC error 

occurs, the corresponding ECC error bit position is recorded. If the one -bit error occurs at parity bit, it will 

not be shown in this register because this register indicates data bit error. If two or more bit error occurs, 

this register also cannot show any information.  

Table 4-143  ECC Error Bit Position Low Byte Register (ECC_EBPLR, Offset = 0x01F0)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  ecc_error_bit_pos_low  RO  0  32 -bit error b it position in low bytes (Bytes 3, 2, 1, 

0)  

The read data error bit will be ó1ô in the related bit 

position if ECC error occurs.  

For example, 32'h0000_0001 indicates that there 

are errors in the memory bus bit[0].  

Writing 0x1E4 bit[0] = 1 will clear thi s register to 

zero.  

4.5.6.103.  ECC Error Bit Position High Byte Register (ECC_EBPHR, Offset = 

0x1F4)  

Table 4-144  ECC Error Bit Position High Byte Register (ECC_EBPHR, Offset = 0x01F4)  

Bit  Name  Type  Default 

Value  

De scription  

[31:0]  ecc_error_bit_pos_high  RO  0  32bit error bit position in high bytes ( bytes7, 6, 

5, 4)  

The read data error bit will be ó1ô in the related bit 

position if ECC error occurs.  

For example, 32'h0000_0001 indicates that there 

are errors i n the memory bus bit[32].  

Writing 0x1E4 bit[0] = 1 will clear this register to 

zero.  

4.5.6.104.  ECC One - bit error Count Register (ECC_ERR1_COUNT, Offset = 

0x1F8)  

When the ECC check logic status = 1, it indicates ñSingle bit read data error and the read data is correctedò. 

This register records the single error bits count until the software clears this register.  
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Table 4-14 5 ECC One-bit Error Count Register (ECC_ERR1_COUNT, Offset = 0x01F8)  

Bit  Name  Type  Default 

Value   

Description  

[31:0]  ecc_one_bit_err_count  RO  0  One-bit error counts  

When the counts are equal or larger than 

32'hffff_fff8, the counts will be fixed to prevent 

overflow.  

Writing 0x1E4 bit[0] = 1 will clear this count to 

zero.  

Notes:  

1. For IP ve rsion (2.15.0), this counter records one -bit data error and parity error, but overall parity error 

is not included.  

2. For IP version (2.16.0) and later, this counter records one -bit data error, parity error, and overall parity 

error.  

4.5.6.105.  ECC Two - bit Error Cou nt Register (ECC_ERR2_COUNT, Offset = 

0x1FC)  

When the ECC check logic status = 2, it indicates ñDouble or more errors and the read data is not 

correctedò. This register records the two or more error bit count until the software clears this register. 

Table 4-146  ECC Two -bit Error Count Register (ECC_ERR2_COUNT, Offset = 0x01FC)  

Bit  Name  Type  Default 

Value  

Description  

[31:0]  ecc_two_bit_err_count  RO  0  Two -bit error counts  

When the counts are equal or l arger than 

32'hffff_fff8, the counts will be fixed to prevent 

overflow.  

Writing 0x1E4 bit[0] = 1 will clear this count to 

zero0.  

4.5.7.  Memory Address Table (MA Table)  

The DDR controller supports various types of DDR2/DDR3 SDRAMs. Users must refer to the MA ta bles for 

the external rank0 configuration register, RNK_TYPE.  

Each rank must choose the correct type of the MA tables. FTDDR3030 supports three types of MA tables, 

which can be configured through the AMTSEL bit of the configuration register (Offset 0x00).  

Å When AMTSEL = 2ôb00, the system address will map with RA, BA, and CA. 

Å When AMTSEL = 2ôb01, the system address will map with BA, RA, and CA. 
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Å When AMTSEL = 2ôb10, the system address will map with RA, CA, BA, and CA. 

This field works only when the hardw are configuration of FTDDR3030_BANK_SWIZZLE_YES is enabled.  

For a 64 -bit memory interface, the bank address mapping is inserted between the column addresses.  

ADDR is mapped to RA, CA, BA, and CA.  

Å Bits[9:8] of the system address are configured as the bank addresses for four banks of DDRx SDRAM.  

Å Bits[10:8] of the system address are configured as the bank addresses for eight banks of DDRx SDRAM. 

For a 32 -bit memory interface, the bank address mapping is inserted between the column addresses.  

ADDR is mapped  to RA, CA, BA, and CA.  

Å Bits[8:7] of the system address are configured as the bank addresses for four banks of DDRx SDRAM. 

Å Bits[9:7] of the system address are configured as the bank addresses for eight banks of DDRx SDRAM. 

For a 16 -bit memory interface , the bank address mapping is inserted between the column addresses.  

ADDR is mapped to RA, CA, BA, and CA.  

Å Bits[7:6] of the system address are configured as the bank addresses for four banks of DDRx SDRAM. 

Å Bits[8:6] of the system address are configured as the bank addresses for eight banks of DDRx SDRAM.  

Note: If the hardware configuration `define FTDDR3030_BANKNUM_4 is configured, BA (Bank Address) 

will only support 2 bits.  

4.5.7.1.  AHB/AXI Address to Memory Address Mapping  

The DDR address should be an offset,  ñaddr_offsetò, from the AHB/AXI original address, ñaddr_orgò, 

minus rankn_base.  

If the memory address access region is rank0_base Ò addr_org < rank0_base + rank0_size, 

addr_offset = {(addr_org -  rank0_base), 24'h0}.  

If the memory address access region is rank1_base Ò addr_org < rank1_base + rank1_size, 

addr_offset = {(addr_org -  rank1_ba se), 24'h0}.  

Please note that the AHB/AXI address for FTDDR3030, which is outside valid rank0 and rank1 region  

(rank1_en = 1), is not allowed.  
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Please refer to Table 2 -141 and Table 2 -142, and the address mapping should be shifted if the DDR 

memory width is  larger than 8 bits. The actual address used for address mapping table is ñaddr_maò. 

Table 4-147  AHB/AXI Address for DDR Address Mapping when FTDDR3030_LOGIC_ADDR_YES is 

Configured  

Memory Width  Address for DD R Address Mapping (addr_ma)  

8  addr_ma[32:0] = addr_offset[32:0]  

16  addr_ma[31:0] = addr_offset[32:1]  

32  addr_ma[30:0] = addr_offset[32:2]  

64  addr_ma[29:0] = addr_offset[32:3]  

Table 4-148  AHB/AXI Address for DDR Address Mapping when FTDDR3030_LOGIC_ADDR_NO is 

Configured  

Memory Width  Address for DDR Address Mapping (addr_ma)  

8  addr_ma[31:0] = addr_offset[31:0]  

16  addr_ma[30:0] = addr_offset[31:1]  

32  addr_ma[29:0] = addr_offset[31:2]  

64  addr_ma[28:0] = addr_offset[31:3]  

4.5.7.2.  MA Table1  

MA table1 is enabled when FTDDR3030_LOGIC_ADDR_YES and FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 

4, 5 (DDR2/DDR3/LPDDR2) are configured.  

Table 4-149  MA Table1, AMTSEL = 0  

( 1) MA_table1, AMTSEL = 0  

FTDDR3030_LOGIC_ADDR_YES  

FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4, 5  

Rank Type  Row x Column x Bank  Row  Bank  Column  

0  13x10x3  [25:13]  [12:10]  [9:0]  

1  14x10x3  [26:13]  [12:10]  [9:0]  

2  15x10x3  [27:13]  [12:10]  [9:0 ]  

3  16x10x3  [28:13]  [12:10]  [9:0]  

4  16x11x3  [29:14]  [13:11]  [10:0]  

5  14x9x3  [25:12]  [11:19]  [8:0]  

6  14x11x3  [27:14]  [13:11]  [10:0]  

7  15x11x3  [28:14]  [13:11]  [10:0]  

Note:  rank_type =  4,  6 and 7,  addr_ma[10]  is mapped to  colum n[11],  and  the  column address[10]  = 0  

along with  read/write command.  

Table 4-150  MA Table1, AMTSEL = 1  

(1) MA_table1, AMTSEL = 1  

FTDDR3030_LOGIC_ADDR_YES  
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FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4, 5  

Rank Type  Row x Column x Bank  Bank  Row  Column  

0  13x10x3  [25:23]  [22:10]  [9:0]  

1  14x10x3  [26:24]  [23:10]  [9:0]  

2  15x10x3  [27:25]  [24:10]  [9:0]  

3  16x10x3  [28:26]  [25:10]  [9:0]  

4  16x11x3  [29:27]  [26:11]  [10:0]  

5  14x9x3  [25:23]  [22: 9]  [8:0]  

6  14x11x3  [27:25]  [24:11]  [10:0]  

7  15x11x3  [28:26]  [25:11]  [10:0]  

Note: rank_type = 4, 6 and 7, addr_ma[10] is mapped to column[11], and the column address[10] = 0 

along with read/write command.  

Table 4-151  MA Table1, AMTSEL = 2  

(2) MA_table1,  AMTSEL  =  2  

FTDDR3030_LOGIC_ADDR_YES  

FTDDR3030_DDR_SUPPORT_TYPE_2,  3,  4,  5  

Rank Type  Row x Column x Bank  Row  Column  Bank  

0  13x10x3  [25:13]  [12:8]  [7:5]  

1  14x10x3  [26:13]  [12:8]  [7 :5]  

2  15x10x3  [27:13]  [12:8]  [7:5]  

3  16x10x3  [28:13]  [12:8]  [7:5]  

4  16x11x3  [29:14]  [13:8]  [7:5]  

5  14x9x3  [25:12]  [11:8]  [7:5]  

6  14x11x3  [27:14]  [13:8]  [7:5]  

7  15x11x3  [28:14]  [13:8]  [7:5]  

Note: rank_type = 4, 6 and 7,  addr_ma[10] is mapped to column[11], and the column address[10] = 0 

along with read/write command.  

4.5.7.3.  MA Table2  

MA table2 is enabled when FTDDR3030_LOGIC_ADDR_NO and FTDDR3030_DDR_SUPPORT_TYPE_1 

(DDR1/LPDDR1) are configured.  

Table 4-152  MA Table2, AMTSEL = 0  

(2) MA_table2,  AMTSEL  =  0  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_1  
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Rank Type  Row x Column x Bank  Row  Bank  Column  

0  12x8x2  [21:10]  [9:8]  [7:0]  

1  12x9x2  [22:11]  [10:9]  [8:0]  

2  13x9x2  [23:11]  [10:9]  [8:0]  

3  12x10x2  [23:12]  [11:10]  [9:0]  

4  13x10x2  [24:12]  [11:10]  [9:0]  

5  14x10x2  [25:12]  [11:10]  [9:0]  

Note: rank_type = 0 is not supported at memory width = 8 bits.  

Table 4-153  MA Table2, AMTSEL = 1  

(2) MA_table2, AMTSEL = 1  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_1  

Rank Type  Row x Column x Bank  Bank  Row  Column  

0  12x8x2  [21:20]  [19:8]  [7:0]  

1  12x9x2  [22:21]  [20:9]  [8:0]  

2  13x9x2  [ 23:22]  [21:9]  [8:0]  

3  12x10x2  [23:22]  [21:10]  [9:0]  

4  13x10x2  [24:23]  [22:10]  [9:0]  

5  14x10x2  [25:24]  [23:10]  [9:0]  

Note:  rank_type =  0 is not  supported at  memory width  = 8 bits.  

Table 4-154  MA Table2, AMTSEL = 2  

(2) MA_table2,  AMTSEL  =  2  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_1  

Rank Type  Row x Column x Bank  Row  Column  Bank  

0  12x8x2  [21:10]  [9:7]  [6:5]  

1  12x9x2  [22:11]  [10:7]  [6:5]  

2  13x9x2  [23:11]  [10:7 ]  [6:5]  

3  12x10x2  [23:12]  [11:7]  [6:5]  

4  13x10x2  [24:12]  [11:7]  [6:5]  

5  14x10x2  [25:12]  [11:7]  [6:5]  

Notes:  

(1) rank_type = 0 is not supported at memory width = 8 bits.  

(2) AMTSEL = 2 is not supported at memory width = 8 bits.  
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4.5.7.4.  MA Table 3  

MA table3 is enabled when FTDDR3030_LOGIC_ADDR_NO and FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 

4 (DDR2/DDR3) are configured.  

Table 4-155  MA Table3, AMTSEL = 0  

(2) MA_table3,  AMTSEL  =  0  

FTDDR3030_LOGIC_ADDR_NO  

FTDD R3030_DDR_SUPPORT_TYPE_2,  3,  4  

Rank  Type  Row  x  Column  x  Bank  Row  Bank  
Column  

0 13x9x2  [23:11]  [10:9]  [8:0]  

1 13x10x2  [24:12]  [11:10]  [9:0]  

2 14x10x2  [25:12]  [11:10]  [9:0]  

3 12x10x3  [24:13]  [12:10]  [9:0]  

4 13x10x3  [25:13]  [12:10]  [9:0]  

5 14x10x3  [26: 13]  [12:10]  [9:0]  

6 15x10x3  [27:13]  [12:10]  [9:0]  

7 16x10x3  [28:13]  [12:10]  [9:0]  

Table 4-156  MA Table3, AMTSEL = 1  

(2) MA_table3, AMTSEL = 1  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4  

Rank Type  Row x Column x Bank  Bank  Row  Column  

0  13x9x2  [23:22]  [21:9]  [8:0]  

1  13x10x2  [24:23]  [22:10]  [9:0]  

2  14x10x2  [25:24]  [23:10]  [9:0]  

3  12x10x3  [24:22]  [21:10]  [9:0]  

4  13x10x3  [25:23]  [22:10]  [9:0]  

5  14x10x3  [26 :24]  [23:10]  [9:0]  

6  15x10x3  [27:25]  [24:10]  [9:0]  

7  16x10x3  [28:26]  [25:10]  [9:0]  

Table 4-157  MA Table3, AMTSEL = 2  

(2) MA_table3, AMTSEL = 2  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_ TYPE_2, 3, 4  

Rank Type  Row x 

Column x 

Bank  

Row  Column  Bank  Column  

0  13x9x2  [23:11]  [10:7]  [6:5]  [4:0]  

1  13x10x2  [24:12]  [11:7]  [6:5]  [4:0]  
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2  14x10x2  [25:12]  [11:7]  [6:5]  [4:0]  

3  12x10x3  [24:13]  [12:8]  [7:5]  [4:0]  

4  13x 10x3  [25:13]  [12:8]  [7:5]  [4:0]  

5  14x10x3  [26:13]  [12:8]  [7:5]  [4:0]  

6  15x10x3  [27:13]  [12:8]  [7:5]  [4:0]  

7  16x10x3  [28:13]  [12:8]  [7:5]  [4:0]  

Note: AMTSEL = 2 is not supported at memory width = 8 bits.  

4.5.7.5.  MA Table4  

MA table4 is ena bled when FTDDR3030_LOGIC_ADDR_NO and FTDDR3030_DDR_SUPPORT_TYPE_5 

(DDR2/DDR3/LPDDR2) are configured.  

Table 4-158  MA Table4, AMTSEL = 0  

(2) MA_table4, AMTSEL = 0  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPO RT_TYPE_5  

Rank Type  Row x Column x 

Bank  

Row  Bank  Column  

0  13x9x2  [23:11]  [10:9]  [8:0]  

1  13x9x3  [24:12]  [11:9]  [8:0]  

2  14x9x3  [25:12]  [11:9]  [8:0]  

3  12x10x3  [24:13]  [12:10]  [9:0]  

4  13x10x3  [25:13]  [12:10]  [9:0]  

5  14x10 x3  [26:13]  [12:10]  [9:0]  

6  15x10x3  [27:13]  [12:10]  [9:0]  

7  13x10x2  [24:12]  [11:10]  [9:0]  

Note:  rank_type = 1 and 2  are  not  supported at  memory width  = 8 bits  and  16  bits.  

Table 4-159  MA Table4 , AMTSEL = 1  

(2) MA_table4, AMTSEL = 1  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_5  

Rank Type  Row x Column x 

Bank  

Bank  Row  Column  

0  13x9x2  [23:22]  [21:9]  [8:0]  

1  13x9x3  [24:22]  [21:9]  [8:0]  

2  14x9x3  [25:23]  [22:9]  [8:0]  

3  12x10x3  [24:22]  [21:10]  [9:0]  

4  13x10x3  [25:23]  [22:10]  [9:0]  

5  14x10x3  [26:24]  [23:10]  [9:0]  
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6  15x10x3  [27:25]  [24:10]  [9:0]  

7  13x10x2  [24:23]  [22:10]  [9:0]  

Note:  rank_type = 1 and 2  are  not  supported at  memory width  = 8 bits  and  16  bits.  

Table 4-160  MA Table4, AMTSEL = 2  

(2) MA_table4, AMTSEL = 2  

FTDDR3030_LOGIC_ADDR_NO  

FTDDR3030_DDR_SUPPORT_TYPE_5  

Rank Type  Row x 

Column x 

Bank  

Row  Column  Bank  Column  

0  13x9x2  [ 23:11]  [10:7]  [6:5]  [4:0]  

1  13x9x3  [24:12]  [11:8]  [7:5]  [4:0]  

2  14x9x3  [25:12]  [11:8]  [7:5]  [4:0]  

3  12x10x3  [24:13]  [12:8]  [7:5]  [4:0]  

4  13x10x3  [25:13]  [12:8]  [7:5]  [4:0]  

5  14x10x3  [26:13]  [12:8]  [7:5]  [4:0]  

6  15x1 0x3  [27:13]  [12:8]  [7:5]  [4:0]  

7  13x10x2  [24:12]  [11:7]  [6:5]  [4:0]  

Notes:  

(1) rank_type = 1 and 2 are not supported at memory width = 8 bits and 16 bits.  

(2) AMTSEL = 2 is not supported at memory width = 8 bits.  
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4.6.  SCU 

4.6.1.  Overview  

FTSCU100, a sys tem control unit, is designed to provide a power and clock management function for 

System -on -a-Chip (SoC) to power on the chip, start -up the power, boot -up, frequency change, soft -off 

(Dormant or deep sleep), and power -off (Shunt -down) the sequences.  

FTSCU100 supports the following functionalities:  

Å Power- on sequence  

Å Power-control and start -up sequences  

Å Crystal and PLL controls 

Å Dynamic frequency change 

Å CPU speed up or slow down for multiple clusters frequency dynamic change 

Å BUS speed up or slow down for frequency dynamic change  

Å System/Peripheral clock control and generation 

Å Reset signals generation 

Å Sleep and wake-up controls  

Å RTC and alarm wake- up  

Å Operation mode and state machine control 

Å General-purpose peripheral control register  

Å Retention memory control  

Å Extend register interface 

The power -on sequence is a power turn -on procedure when the backup battery is attached and a 

power -on event is active by pressing the power button. In the power start -up sequence, 

FTSCU100provides an option al function to enable the power according to a programmed sequence.  

When the system power is turned on, FTSCU100 will receive the initial values from the strapping pins and 

then program PLL/DLL to generate the expected clock for the system bus and processo r by using the 

system boot -up sequence. After finishing the PLL/DLL locking procedure, FTSCU100 will de -assert the 

reset signal in sequence. When SoC completes the boot -up sequence and enters the working state, CPU 

will start fetching the code to execute t he program.  

At the working state, FTSCU100 provides several clock management functions to adjust the system 

operation speed and bus frequency according to the performance and the power requirement. These 

functions include the frequency change, CPU speed -up / -down, BUS speed -up/ -down, and clock gating to 

provide a safe controlling procedure for the dynamic frequency change. For the power saving, the clocks 

of the unused blocks can be gated through the register programming at the working state.  

To enter the so ft -off or power -off state, controlling the system through the software programming, 

FTSCU100 will trigger a sequence to shut down the system either to keep or drop the memory content 

according to the application requirement. The retention memory block is u sed to store the system 

parameters when the system enters the soft -off state. Some control signals, kept at the soft - off state, can 

be implemented by the General -Purpose Output (GPO) pins.  

Additionally, some applications should not be considered and implem ented in FTSCU100 reserves the 

extensible customized interface for the embedded system integration.  
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4.6.2.  Features  

Å Supports APB clock rate of up to 100 MHz  

Å Compliant to AMBA 3.0 APB protocol for register file interface  

Å Supports four system operating state s, working state, sleep state, dormant state, and power -off state, 

to realize minimum power consumption  

Å Provides two to eight power control pins and power check in power on/off sequence 

Å Supports programmable power start -up sequence  

Å Includes two cryst al control signals to stabilize clock for oscillator pad  

Å PLL/DLL control and clock locking time scheduling  

Å Provides RTC function and separate RTC power domains to minimize power consumption  

Å Supports frequency change sequence function to perform dynam ic frequency scaling  

Å Speed -up/Speed -down swiftly bus/processor without resetting PLL  

Å Programs clock -gating bit by software for devices to reduce power consumption  

Å Compliant with low -power interface in AMBA Specification, Rev. 3.0  

Å Provides AXI clock  gating to perform AXI low -power function  

Å Supports sleep mode and wakeup event  

Å Provides several boot -up events by software programming to boot up system through RTC alarm, other 

IPs in same power domains to use power button or external reset  

Å Provides  16 GPO output pins to hold or program desired value by internal register or external GPIO in 

dormant mode  

Å Supports 32 strapping pins for hard -wired control settings in boot -up sequence  

Å Provides retention registers to backup system parameters  

Å Provide s extensible register interface to extend customized registers  

Å Supports re -boot function at working state  

Å Supports RTC clock trimming and BCD decode/encode for time/date  

Å Supports external RTC clock trimming function for temperature compensation  

Å Sup ports multi - cluster and multi - core CPU speed and sleep functions  

Å Supports up to 4 clusters and up to 8 cores for each cluster  

Å Supports Wait For Event (WFE) and Wait For Interrupt (WFI) selected for CPU idle check  

Å Supports multi -DDR controller for ent ering self - refresh before power mode commands  

Å Programmable software reset function to tune software reset active interval  

4.6.3.  Operations and Functional Descriptions  

4.6.3.1.  Block Diagram  

Figure 4-19 . Funct ional Block Diagram  depicts the designs, including the clock control module (CCM), 

power control module (PCM), and real time clock module (RTC) to manage the clock and power of a SoC. 

The clock control module is to implement the dynamic frequency management for the system bus  and 

processor, while CPU and the bus speed can be scaled to reflect the changes of the performance 

requirements. The power control module handles the power turn -on sequence for the external 

Low-DropOut (LDO) regulator or the DC/DC converter in the boot -up  sequence. The real time clock 

module is used to monitor the enable event by using the power button or the Real -Time Clock (RTC) alarm 
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and keep RTC active with very low power consumption.  

 

Figure 4-19 . Funct ional Block Diagram  

Users can partition one, two, or three power domains to achieve power saving depending on the system 

requirement. In Figure 4-19 , the chip is an example of implementing three power domains: backu p, 

dormant, and core power domains. The detailed information of each module shown in Figure 4-19  is 

described in the following subsections.  

 

4.6.3.2.  Real - Time Clock (RTC) Module  

The Real -Time Clock (RTC) module usually is a ble to separate as an independent power domain, called the 

backup power domain, and supplied with a backup battery. It includes four main blocks: The RTC core, the 

power enable core, the Power -On Reset (POR) and the OSC stable block. The RTC core is a real  time clock 

with the calendar function and provides a time -off day alarm to wake up the system when the system is 

at the power -off state. The power enable core is used to monitor the power button, and trigger an enable 

event when the button is pressed. The  OSC stable block is to stabilize the oscillator pad (OSC PAD) when 

the backup battery is attached to the RTC module.  

The design of the backup power domain uses the high VT cells in the SoC implementation. Because the 

high VT cell has less leakage power th an the low VT cell, it can reduce the static power loss. Because the 

high VT cells are supplied by the 3.3 -V battery power, extra regulator will not be needed to adjust the 

voltage level for reducing the excessive power consumption from additional componen ts. However, the 

level shifter and isolation cells are necessary and should be placed between this power domain and other 

system power domains. All blocks should be in the same power domains.  

4.6.3.3.  Power Control Module (PCM)  

Power Control Module (PCM) is designe d to control the external regulator or DC/DC converter and provide 

a power management machine to handle the start -up and shutdown sequences of the supply power. The 

power control core can power the start -up sequence according to a programmable sequence whe n the 

system receives a boot -up event at the working state. FTSCU100 provides one to eight power control pins 

to control the internal power switch or the external regulator. This start -up sequence comprises six 

timeslots to enable each DC -DC converter, LDO  voltage regulator, and current limit switch associated with 

one timeslot. In order to minimize the supply - in - rush current at the power -up time, the start -up of these 

power control pins should be staggered in time by using this feature.  

When power is enabl ed, the power control core will check if the voltage is ready and releases the isolation 
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cell used to isolate PCM and the core power domains; and then the system will issue the boot -up sequence 

of the clock control unit for entering the working state. CPU can issue a power -off or soft - off command 

through register programming. The power control core will execute the shutdown sequence of the supply 

power. At the soft - off state, the PCM power is supplied to monitor the boot -up events that come from PCM 

or the backup power domains; such as the RTC alarm. If users need to boot -up from the external I/O, 

users can directly connect them to the input port. All boot -up events can be masked by the control 

registers, except the hardware and watchdog reset signals.  

4.6.3.4.  Clock  Control Module (CCM)  

The clock control module handles the boot -up sequence and the bus control sequence. The boot -up 

sequence is used to control the PLL/DLL settings, enable, and gate the clock for the locking time after 

powering the start -up sequence. Th e sequence includes the controlling crystal for the PLL reference clock 

and the latched strapping value for the hard -wired control setting when the system is powered up from 

the power -off or dormant state to the working state. All reset signals are sequent ially generated when the 

system boot -up is finished. At the working state, CPU expects to change the operating speed by using 

Frequency Change Sequence (FCS), that dynamic changes PLL M/N setting value without power off. The 

boot -up sequence will handle th e PLL disabling, setting, and procedures. The bus control sequence, 

handling the bus behavior, includes the power -down bus, power -down CPU, power -down DDR/SDRAM, 

speed -up/speed -down processor/bus, and the sleep clock. When CPU issues a command to transit t he 

operation speed or state, the bus control gating sequence should be the power -down request to wait for 

the acknowledge signals. For example, when a CPU speed is commanded, the bus control sequence will 

issue the CPU power -down without the power -down DDR  and switch to the expected clock and then 

triggers CPU to exit from the power -down mode. The dynamic frequency scaling can be implemented 

through both sequences in this unit.  

All clock controls are implemented in this module, FTSCU100 provide up to 64 -bit  clock gating registers in 

each bus type, which includes APB, AHB, and AXI. If users need more gating bits or other control registers, 

they can also be implemented through the extend register interface.  

4.6.3.5.  Power Domain Partition  

V8130L  with RTC and default po wer domain, and default domain can be off by soft -off command of SCU. 

The block diagram of SCU can be referenced by Fig 6 -2 about V8130L  power domain partition of SCU.  

 

Figure 4-20 . V8130L  power domain block  diagram  

The power state of V8130L  can be described as Figure 4-21  Power States and Transitions.  
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There are 14 boot -up event pins for application. The pin list can be refer the 0x2800_0000. 

User can switch system to  G0/G1/G2 power mode and the mapping table are listed in Figure 

4-22 .  

 

Figure 4-21 . Power States and Transitions  

 

 

Figure 4-22 . Power mode mapping table  

4.6.3.6.  SCU Boot Flow  

The boot sequence will follow the flow chart in each boot mode. The XTAL of 32KHz will be 

disabled and replaced by the internal OSC to speed up the boot sequence. The stable 

waiting time in Figure 4-23  Figure 4-23 . SCU Boot  Flow Chart  can be parallel on boot -up. CPU is 

clocked by the internal OSC (120 MHz) and doesnôt need to be blocked by PLL stable waiting. 
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Figure 4-23 . SCU Boot Flow Chart  

 

4.6.4.  Register List  

Module Name  Base Address  

SCU 0x2800_0000  

 

Register Name  Offset  Description  

BTUP_STS 0x000  Boot -up status register  

BTUP_CTRL 0x004  Boot -up control register  

PWR_CTRL 0x008  Power control register  

CHIPID  0x010  Chip ID register  

VERID  0x014  Status control unit version register  

STRAP 0x018  Strap value register  

OSC_CTRL 0x01C  OSC control register  

PWR_MOD 0x020  Power mode register  

INT_STS  0x024  Interrupt status register  

INT_E N 0x028  Interrupt enable register  

SWRST_CTRL 0x02C  Software reset control register  

PLL_CTRL 0x030  PLL0 control register  

PLL4_CTRL 0x040  PLL4 control register  

DLL_CTRL 0x044  DLL control register  

AHBCLKG 0x050  AHB clock control register  

SLP_AHBCLKG 0x0 58  AHB clock sleep control register  

APBCLKG 0x060~0x064  APB clock control register  

SLP_APBCLKG 0x068~x06C  APB clock sleep control register  

AXICLKG  0x080  AXI clock gated register  

SLP_AXICLKG  0x088  AXI clock sleep control register  

SLP_WAKUP_ST  0x0C0  Sleep wakeup events status  

SLP_WAKUP_EN  0x0C4  Sleep wakeup events enable  
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4.6.5.  Register Description   

4.6.5.1.  Boot - up Status Register  

Table 4-161  Boot -up Status Register (BTUP_STS, Offset: 0x000)  

Bit  Symbol  Access   Description  Default   

31  EXT_BT14_ST  R/WC  Wake  up from X_UART5_TX status  0x0  

30  EXT_BT13_ST  R/WC  Wake up from X_UART5_RX status  0x0  

29  EXT_BT12_ST  R/WC  Wake up from X_UART5_RX_h status  0x0  

28  EXT_BT11_ST  R/W C  Wake up from X_UART6_TX status  0x0  

27  EXT_BT10_ST  R/WC  Wake up from X_UART6_RX status  0x0  

26  EXT_BT9_ST  R/WC  Wake up from X_UART9_TX status  0x0  

25  EXT_BT8_ST  R/WC  Wake up from X_UART7_TX status  0x0  

24  EXT_BT7_ST  R/WC  Wake up from  X_UART7_RX status  0x0  

23  EXT_BT6_ST  R/WC  Wake up from X_UART9_RX status  0x0  

22  EXT_BT5_ST  R/WC  Wake up from X_UART8_TX status  0x0  

21  EXT_BT4_ST  R/WC  Wake up from X_UART8_RX status  0x0  

20  EXT_BT3_ST  R/WC  Wake up from X_UART8_RX_h st atus  0x0  

19  EXT_BT2_ST  R/WC  Wake up from X_SPI_DCX1 status  0x0  

18  EXT_BT1_ST  R/WC  Wake up from X_SPI_DCX2 status  0x0  

17  RTC_BTUP_STS  R/WC  1: Boot up by RTC alarm (Internal or external) 

events  

0: No RTC alarm boot -up event  

0x0  

16  PWRBTN_STS  R/WC  Boot up by the power button  

1: Boot up from the power button  

0: No power button even  

0x0  

15:12  -   -   Reserved  -   

11  PMR  R/WC  Boot up from the power -off mode  

1: Boot up from the power -off mode  

0: No boot -up from the power -off mode   

0x0  

BUS_CLKCTRL_ST  0x0F0  Bus Clock Control Status Register  

IDLE_CTRL  0x128  IDLE control register  

RTC_TIME1  0x200  RTC timer register 1  

RTC_TIME2  0x204  RTC timer register 2  

RTC_ALM1  0x2 08  RTC alarm time register 1  

RTC_ALM2  0x20C  RTC alarm time register 2  

RTC_CTRL 0x210  RTC control register  

RTC_TRIM  0x214  RTC tick trim control register  

BCD_RTC_TIME1  0x220  RTC timer register 1 for BCD  

BCD_RTC_TIME2  0x224  RTC timer register 2 for BCD  

BCD_RTC_ALM1  0x228  RTC alarm time register 1 for BCD  

BCD_RTC_ALM2  0x22C  RTC alarm time register 2 for BCD  
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10  SMR  R/WC  Boot up from the dormant mode  

1: Boot -up from the dormant mode  

0: No boot -up from the dormant mode  

0x0  

9  WDR  R/WC  Re-boot by the watchdog reset  

1: Watchdog reset will occur.  

0: Watchdog reset will not occur.  

0x0  

8  HWR  R/WC  Re-boot by hardware reset  

1: Hardware reset will occur.  

0: Hardware reset will not occur.  

0x0  

7:0  -   -   Reserved  -   

 

4.6.5.2.  Boot - up Control Register  

Table 4-162  Boot -up Control Register (BTUP_CTRL, Offs et: 0x004)  

Bit  Symbol  Access  Description  Default  

31  EXT_BT14_EN  R/W  Wake up from X_UART5_TX enable  0x1  

30  EXT_BT13_EN  R/W  Wake up from X_UART5_RX enable  0x1  

29  EXT_BT12_EN  R/W  Wake up from X_UART5_RX_h enable  0x1  

28  EXT_BT11_EN  R/ W  Wake up from X_UART6_TX enable  0x1  

27  EXT_BT10_EN  R/W  Wake up from X_UART6_RX enable  0x1  

26  EXT_BT9_EN  R/W  Wake up from X_UART9_TX enable  0x1  

25  EXT_BT8_EN  R/W  Wake up from X_UART7_TX enable  0x1  

24  EXT_BT7_EN  R/W  Wake up from X_U ART7_RX enable  0x1  

23  EXT_BT6_EN  R/W  Wake up from X_UART9_RX enable  0x1  

22  EXT_BT5_EN  R/W  Wake up from X_UART8_TX enable  0x1  

21  EXT_BT4_EN  R/W  Wake up from X_UART8_RX enable  0x1  

20  EXT_BT3_EN  R/W  Wake up from X_UART8_RX_h enable  0x1   

19  EXT_BT2_EN  R/W  Wake up from X_SPI_DCX1 enable  0x1  

18  EXT_BT1_EN  R/W  Wake up from X_SPI_DCX2 enable  0x1  

17  RTC_BTUP_EN  R/W  This bit allows the RTC alarm signal to contribute to the 

boot -up of the power control unit.  

1: RTC alarm output  is enabled; and transition from low to 

high on the RTC alarm output will cause a boot -up event to 

the power control unit.  

0: RTC alarm output is disabled; and transition on the RTC 

alarm output will not cause a wakeup event to the power 

control unit.  

0x 1  

16  -   -   -   0x1  

15:5  GPO_OUT[15:5]  R/W  General -Purpose Output pins  0x0  

4:3  GPO[4:3]  R/W  Dcsr[1:0] of X_DDRCK/X_PSW0  

Output driving capability  

00: 4 mA  

0x0  
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01: 8 mA  

10: 12 mA  

11: 16 mA  

2  GPO[2]  R/W  WAKEUP_IN_ENABLE: (Users need to en able before 

entering the wake -up mode.)  

1: Disable the wakeup by external pad  

0: Enable the wakeup by external pad  

0x1  

1  GPO[1]  R/W  RTC_CLK_SEL:  

1: Clock from 32KHz XTAL PAD  

0: Clock from the internal 32KHz RCOSC  

0x0  

0  GPO[0]  R/W  DSRONB for D DR  0x1  

 

4.6.5.3.  Power Control Register  

Table 4-163 . Power Control Register (PWR_CTRL, Offset: 0x008)  

Bit  Symbol  Access  Description  Default  

[31:28]  PWRCTRL_DCSR  R/W  Power pins I/O driving capability  

For stan dard I/O, it is allowed to adjust 

the I/O driving capability. The register 

provides to set the programmable pins 

by software.  

Bit[31]:  Slew Rate  

Bit[30:29]: Output Driving Capability  

00 ï 2 mA  

01 ï 4 mA  

10 ï 6 mA  

11 ï 8 mA  

Bit[28]: No support  

0x1  

27  pwrbtn_offchk  R/W  Power button release check in the 

power off procedure  

1: Check the power button release 

when entering the power -off or 

dormant mode.  

0: Do not check the power button 

status when entering the power -off or 

dormant mode.  

0x0  

[26:25]  -  -  reserved  -  

24  PWRCTRL_UPDATE  R/WS  Power control pins update command  

The bit is set to directly set the power 

control pins value by the 

PWRUP_CTRL, and it will be cleared 

after finishing the command.  

0x0  
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[23:16]  debounce_mode  R/W  The register used to configure the 

debounce time for the power button.  

0x0A  

[15:10]  -  -  -   

[9:8]  PWRUP_CTRL  R/W  Power control pins at the working state  

[9]: DDR_CKE power on  

[8]: Default domain on  

0x1  

[7:2]  -  -  -   

[1:0]  PWRDN_CTRL  R/W  Power control pins at s oft -off state  

[1]: DDR_CKE power down  

[0]: Default domain down  

0x00  

 

4.6.5.4.  Power Start - up Sequence Control Register  

Table 4-164 .  Power Control Register ( PWRUP_SEQ, Offset: 0x00C)  

Bit  Symbol  Access  Description  Default  

[31:16]  Rev  -  -  -  

[15:8]  PWRUP_ENSLOT2  R/W  Power Start -up Sequence 2  8ôh3  

[7:0]  PWRUP_ENSLOT1  R/W  Power Start -up Sequence 1  8ôh1  

 

4.6.5.5.  Chip ID Register  

Table 4-165 . Chip ID Register (CHIPID, Offset: 0x010)  

Bit  Symbol  Access  Description  Default  

[31:0]  CHIP ID  RO or R/PW  Chip ID  0x188B_0000  

 

CHIPID Protected Registers Lock/Unlock  

The CHIPID register is protected to avoid unexpected programming. The unlock procedure is shown in 

Figure 4-24 . The unlock ID is the same as CHIPID, and writes the value to the version tag register (0x14). 

It will unlock the write protected and allow one write operation to the chip ID register (Offset 0x10), and 

the regist er will resume the lock state after the write operation. When CHPID is programmed, the unlock 

key will also be updated to new CHIPID. Users should use new CHIPID to unlock the protected register in 

the next write procedure.  

 

Figure 4-24 . CHIPID Protected  Register Lock and Unlock  
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4.6.5.6.  System Control Unit Version Register  

Table 4-166 . System Control Unit Version Register ( VERID, Offset:  0x014)  

Bit  Symbol  Access  Desc ription  Default  

[31:0]  IP VERSION  RO  IP version  0x0003_0100  

4.6.5.7.  Strap Value Register  

Table 4-167 . Strap Value Register (STRAP, Offset: 0x018)  

Bit  Symbol  Access  Description  Default  

17  BOOT_MSG_DIS  RO  1: Disable boot message display  

0: Enable boot message display  

STRAP 

16:15  CPU_JTAG_SEL[1:0]  RO  00: CA7 Debug Only  

01: Reserved  

10: CA7 daisy chain  

11: Disable JTAG function  

STRAP 

14:13  BOOT_CK_SEL[1:0]  RO  00: From XTAL  

01: Internal OSC 3 0 MHz  

10: Internal OSC 60 MHz  

11: Internal OSC 120 MHz  

STRAP 

12  -  -  Reserved.  STRAP  

11  EFUSE_CK_SEL  RO  0: eFuse clock from internal OSC  

1: eFuse clock from external XTAL  

STRAP 

10:9  BOOT_SPL_SEL[1:0]  RO  00: SPL is from SPI NOR Flash.  

01: SP L is from SPI NAND Flash.  

10: SPL is from SPI UART Booting  

11: SPL is from eMMC  

STRAP 

8  BOOT_IPL_SEL  RO  0x0: Boot from ROM (Default)  

0x1: Boot from SPI XIP mode  

STRAP 

-   -   -   -   -   

2  DLL_DIS  RO  DLL disable strapping  0x0  

1  PLL_DIS  RO  PLL disable strapping  0x0  

0  OSCH_DIS  RO  Higher - frequency OSC PAD disable  0x0  

 

4.6.5.8.  OSC Control Register  

Table 4-168 . OSC Control Register (OSC_CTRL, Offset: 0x01C)  

Bit  Symbol  Access  Description  Default  

[ 31:4]  -   -   Reserved  0x0  

3  OSCHSTABLE  RO  OSCH oscillator stable flag  

1: The OSCH oscillator is stable.  

0: The OSCH oscillator is not stable.  

0x1  

2  -  -  -  -  

1  OSCHENB  RO  OSCH PAD EB pin  STRAP 
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The values depend on strapping DLL_DIS.  

0  OSCHEN  RW  OSCH oscillator enable bit  

1: Enable the OSCH oscillator  

0: Disable the OSCH oscillator  

0x1  

4.6.5.9.  Power Mode Register  

Table 4-169 . Power Mode Register, (PWR_MOD, Offset: 0x020)  

Bit  Symbol  Access  Desc ription  Default  

31  SELFR_CMD_OFF  RW  DDR/SDR self - refresh command off  

If this bit is set, FTSCU100 will NOT issue the self - refresh 

command to DDR/SDR in all power modes and frequency 

change sequences. If system does not have DDR/SDR, 

please always se t to 1ôb1.  

0x0  

30  FCS_PLL2_RSTn  RW  PLL2 resets in the frequency change sequence  

If the PLL2 output frequency is not satisfied, PLL2 should 

be reset in the FCS mode.  

0: Reset PLL2  

1: Keep PLL2 active in FCS  

0x0  

29  FCS_DLL_RSTn  RW  DLL resets in  the frequency change sequence.  

If the DLL output frequency range is not satisfied, DLL 

should be reset in the FCS mode.  

0: Reset DLL  

1: Keep DLL active in FCS  

0x0  

28  FCS_PLL_RSTn  RW  PLL resets in the frequency change sequence.  

If the PLL output frequency is not satisfied, PLL should be 

reset in the FCS mode.  

0: Reset PLL  

0x0  

27:11  -   -   Reserved  -   

10  SW_RST  RW  Software reset command  

The bit is set to issue a reset signal that the interval cab 

be adjusted by programming SWRST_CTRL (off set 

0x02C), and be cleared by hardware after the reset is 

done.  

0x0  

9  CURR_RESTORE  RW  Restore current setting frequency in programming 

register  

All PLL setting values, including CLKIN_MUX, and the 

power mode setting values, FCLK_MUX, BUS_MUX, and 

REMAP will be restored to the PLL control (PLL_CTRL) and 

power mode (PWR_MOD) registers.  

0x0  

8  PLL_UPDATE  R/WS  PLL update command  

PLL setting value is directly updated by the PLL 

programming register.  

0x0  
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7  REBOOT  R/WS  Reboot command  

The bit is  set to issue a reset to initiate the CPU and bus 

state.  

In the combined command, the reset will be de -asserted 

after another operation sequence is done. However, it is 

prohibited to perform the sleep command.  

0x0  

6  FCS  R/WS  Frequency Change Sequenc e (FCS)  

The bit is set to enter the frequency change sequence, 

and will be automatically cleared after finishing FCS.  

If users want to set PLL by strapping value in next 

boot -up sequence, the bit should be cleared when setting 

the soft -off mode command.  

0x0  

5:4  -   -   Reserved  -   

3  SLEEP  R/WS  Sleep -mode sequence  

This bit will be automatically cleared after waking up. The 

command does not execute with the soft -off or power -off 

command.  

0x0  

2  -   -   Reserved  -   

1  SOFTOFF  R/WS  Soft -off comma nd to enter dormant (deep -sleep) mode  

When the bit is set, the system enters the dormant state, 

and will be reset when the system comes back from the 

working state.  

0x0  

0  PWROFF  R/WS  Power -off mode  

When the bit is set, the system enters the power -off 

state, and will be reset when the system is powered on.  

0x0  

4.6.5.10.  Interrupt Status Register  

Table 4-170 . Interrupt Status Register (INT_STS, Offset: 0x024)  

Bits  Field  Type  Description  Default  

31:29  -   -   Reserved  0x0  

28  INT_PWRSTAT

E_CHG  

R/ WC  Power domain state change status  

The status indicates that one power state has 

been changed, and it can be used to check if 

the power is turned on.  

0x0  

[27:19]  -   -   Reserved  -   

18  INT_RTC_SEC  R/WC  RTC second out interrupt status  

The field is the value when SCU_RTC_ON is 

defined.  

0x0  

17  INT_RTC_PER  R/WC  RTC periodic interrupt status  

The field is the value when SCU_RTC_ON is 

defined.  

0x0  

16  INT_RTC_ALAR R/WC  RTC alarm interrupt status  0x0  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   254  / 871  

M  The field is the value when SCU_RTC_ON is 

defined.  

[15:12]  -   -   Reserved  -   

11  INT_REMAP_C

HG  

R/W  Remap is changed status.  0x0  

[10:9]  -   -   Reserved  -   

8  INT_PLL_UPDA

TE  

R/WC  PLL update finish interrupt status  0x0  

7  -  -  Reserved   

6  INT_FCS  R/WC  FCS command finish interrupt status  0x0  

5:4    Reserved   

3  INT_WAKEUP  R/WC  Wake up event status in the sleep mode  0x0  

2:0  -   -   Reserved  -   

 

4.6.5.11.  Interrupt Enable Register  

Table 4-171 . Interrupt Enable Register (INT_EN, Offset: 0x028)  

Bit  Symbol  Access  Description  Default  

31:29  -   -   Reserved  0x0  

28  PWRSTATE_CHG_EINT  R/ W  Power domain state change 

interrupt enable  

0x0  

27:19  -   -   Reserved  0x0  

18  RTC_SEC_EINT  R/W  RTC second out interrupt enable  

The field is the value when 

SCU_RTC_ON is defined.  

0x0  

17  RTC_PER_EINT  R/W  RTC periodic interrupt enable  

The field is the value when 

SCU_RTC_ON is defined.  

0x0  

16  RTC_ALARM_EINT  R/W  RTC alarm interrupt enable  

The field is the value when 

SCU_RTC_ON is defined.  

0x0  

[15:12]  -   -   Reserved  0x0  

11  REMAP_CHG_EINT  R/W  REMAP change command enable  

The bit will be cleared by APB 

reset, i.e. the remap with reboot 

command will be disabled, the 

interrupt never be t riggered when 

issuing the remap function through 

reboot command.  

0x0  

[10:9]  -   -   Reserved  0x0  

8  PLL_UPDATE_EINT  R/W  PLL update finish interrupt enable  0x1  

7  -   -   Reserved  0x0  
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6  FCS_EINT  R/W  FCS command finish interrupt 

enable  

0x1  

5:4  -  -  -  -  

3  WAKEUP_EINT  R/W  Wake -up event interrupt enable  0x1  

2:0  -   -   Reserved  0x0  

4.6.5.12.  Software Reset Control Register  

Table 4-172 . Software Reset Control Register (SWRST_CTRL, Offset: 0x02C)  

Bit  Symbol  Access  Description  Default  

[31:16]  SWRST_WAIT  R/W  Software reset delay cycles of APB bus 

clock  

0X0  

[15:0]  SWRST_ACTIVE  R/W  Software reset active cycles of APB bus 

clock  

0xF  

 

4.6.5.13.  PLL0 Control Register  

Table 4-173 . PLL0 Control Register (PLL_CRTL, Offset: 0x030)  

Bit  Symbol  Access  Description  Default  

31:24  PLLNS  RW  This field sets the N value of the embedded PLL to 

control the PLL frequency output.  

0x20  

23:1 6   PLLMS  RW  This field  sets the M value of the embedded PLL to 

control the PLL frequency output.  

0x1  

15:8  PLLFRANG  RW  This field indicates that the output frequency range 

of the embedded PLL controls the PLL frequency 

output.  

0x3  

7:4  CLKIN_MUX  RW  System clock source  Mux selection  

This field changes the system clock source in the 

FCS mode.  

When the system clock has many clock sources and 

users want to change the Mux selection of the clock 

source without resetting PLL/DLL in the FCS mode, 

users should set the FCS_PLL _RSTn or 

FCS_DLL_RSTn pin to disable or un - reset PLL or 

DLL.  

000 : 800MHz from PLL0  

001: 400MHz from PLL0  

010: 200MHz from PLL0  

011: 100MHz from PLL0  

100: depend on the setting of the bootstrap 

BOOT_CK_SEL[1:0]  

Note:  

The setting will execute after FCS mec hanism is 

complete.  

0x4  
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3:2  -   -   Reserved  0x0  

1  PLLSTABLE  RO  PLL locking and stability status  

1: PLL is stable.  

0: PLL is not stable.  

0x0  

0  PLLEN  R/W  PLL enable control (PLL0 and PLL4 enable are 

controlled by this bit!!)  

The PLL cannot directly be turned ON/OFF when the 

bit is set. The procedure should accompany a FCS 

command to stop or enable PLL.  

(Default enable and disable by user)  

1: Enable PLL  

0: Disable PLL  

0x1  

 

4.6.5.14.  PLL4 Control Register  

Table 4-174 . PLL4 Control Register (PLL4_CTRL, Offset: 0x040)  

Bit  Symbol  Access  Description  Default  

31:24  PLL4NS  R/W  This field sets the N value of the embedded PLL4 to 

control the PLL4 frequency output.  

0x20  

7:0  -   -   Reserved  -   

 

4.6.5.15.  DLL Control Register  

Table 4-175 . DLL Control Register (DLL_CTRL, Offset: 0x044)  

Bit  Symbol  Access  Description  Default  

31:24  -   -   Reserved  0x0  

15:8  DLLFRANG  R/W  This field sets the output frequency r ange of the embedded DLL 

to control the DLL frequency output.  

0x7  

7:2  -   -   Reserved  0x0  

1  DLLSTABLE  RO  DLL locking and stability status  

1: DLL is stable.  

0: DLL is not stable.  

0x0  

0  DLLEN  R/W  DLL enable control  

The DLL cannot be directl y turned ON/OFF when the bit is set. 

The procedure should accompany a FCS command to stop or 

enable DLL.  

1: Enable DLL  

0: Disable DLL  

0x1  

 

4.6.5.16.  AHB Clock Control Register  

Table 4-176 . AHB Clock Control Registe r0 (AHBCLKG0, Offset: 0x050)  

Bit  Symbol  Access  Description  Default  

3  spi2ahb_hclk_en  R/W  Hclk enable of SPI2AHB  0x1  
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2  crypt_hclk_en  R/W  Hclk enable of crypt engine  0x1  

1  emmc1_hclk_en  R/W  Hclk enable of eMMC1  0x1  

0  emmc0_hclk_en  R/W  Hclk enable of eMMC0  0x1  

 

4.6.5.17.  AHB Clock Sleep Control Register  

Table 4-177 . AHB Clock Sleep Control Register0 (SLP_AHBCLKG0, Offset: 0x058)  

Bit  Symbol  Access  Description  Default  

3  spi2ahb_hclk_en  R/ W  Hclk enable of SPI2AHB  0x1  

2  crypt_hclk_en  R/W  Hclk enable of crypt engine  0x1  

1  emmc1_hclk_en  R/W  Hclk enable of eMMC1  0x1  

0  emmc0_hclk_en  R/W  Hclk enable of eMMC0  0x1  

 

4.6.5.18.  APB Clock Control Register  

Table 4-178 . APB Clock Control Register (APBCLKG0, Offset: 0x060)  

Bit  Symbol  Access  Description  Default  

31  pwm0_pclk_en  R/W  Pclk enable of PWM TIMER 0  0x1  

30  uart4_pclk_en  R/W  Pclk enable of UART_4  0x1  

29  uart3_pclk_en  R/W  Pclk enable of UART_3  0x1  

28  uart2_pclk_en  R/W  Pclk enable of UART_2  0x1  

27  uart1_pclk_en  R/W  Pclk enable of UART_1  0x1  

26  uart0_pclk_en  R/W  Pclk enable of UART  0x1  

25  ssp3_spi_pclk_en  R/W  Pclk enable of SSP3_SPI  0x1  

24  ssp2_spi _pclk_en  R/W  Pclk enable of SSP2_SPI  0x1  

23  ssp1_spi_pclk_en  R/W  Pclk enable of SSP1_SPI  0x1  

22  ssp0_spi_pclk_en  R/W  Pclk enable of SSP0_SPI  0x1  

21  can0_pclk_en  R/W  Pclk enable of CAN0  0x1  

20  dmac1_pclk_en  R/W  Pclk enable of DMAC1   0x1  

19  wdt3_pclk_en  R/W  Pclk enable of WDT3  0x1  

18  wdt2_pclk_en  R/W  Pclk enable of WDT2  0x1  

17  tdc_pclk_en  R/W  Pclk enable of TDC  0x1  

16  adc_pclk_en  R/W  Pclk enable of ADC  0x1  

15  mii_pclk_en  R/W  Pclk enable of MII  0x1  

14  rmii_pclk_en  R/W  Pclk enable of RMII  0x1  

13  rgmii_pclk_en  R/W  Pclk enable of RGMII  0x1  

12  gpio_pclk_en  R/W  Pclk enable of GPIO  0x1  

11  emc_sram_pclk_en  R/W  Pclk enable of EMC_SRAM  0x1  

10  emc_rom_pclk_en  R/W  Pclk enable of EMC_ROM  0x1  

9  ddr_pclk_en  R/W  Pclk enable of DDR  0x1  

8  tzc_bus_pclk_en  R/W  Pclk enable of TZC for bus trust  0x1  

7  tzc_lcdc_pclk_en  R/W  Pclk enable of TZC for LCDC trust  0x1  
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6  tzc_ca7_pclk_en  R/W  Pclk enable of TZC for CA7 bus trust  0x1  

5  -   -   -   0x1  

4  dmac0_pclk_en  R/W  Pclk enable of DMAC0  0x1  

3  trng_pclk_en  R/W  Pclk enable of TRNG  0x1  

2  efuse_pclk_en  R/W  Pclk enable of efuse  0x1  

1  wdt1_pclk_en  R/W  Pclk enable of WDT1  0x1  

0  wdt0_pclk_en  R/W  Pclk enable of WDT 0  0x1  

 

Table 4-179 . APB Clock Control Register (APBCLKG1, Offset: 0x0000_0064)  

Bit  Symbol  Access  Description  Default  

31:25  -  -  -  -  

24  ssp7_spi_pclk_en  R/W  Pclk enable of SSP7_SPI  0x1  

23  -   -   -   -   

22  ssp1_i2s_pclk_en  R/W  Pclk enable of SSP1_I2S  0x1  

21  -  R/W  -  0x1  

20  i2c4_pclk_en  R/W  Pclk enable of I2C4  0x1  

19  i2c3_pclk_en  R/W  Pclk enable of I2C3  0x1  

18  pwm3_pclk_en  R/W  Pclk enable of PWM TIMER 3  0x1  

17  pwm2_pclk_e n  R/W  Pclk enable of PWM TIMER 2  0x1  

16  uart9_pclk_en  R/W  Pclk enable of UART9  0x1  

15  uart8_pclk_en  R/W  Pclk enable of UART8  0x1  

14  uart7_pclk_en  R/W  Pclk enable of UART7  0x1  

13  uart6_pclk_en  R/W  Pclk enable of UART6  0x1  

12  uart5_pclk_en  R/W  Pclk enable of UART5  0x1  

11  ssp6_spi_pclk_en  R/W  Pclk enable of SSP6_SPI  0x1  

10  ssp5_spi_pclk_en  R/W  Pclk enable of SSP5_SPI  0x1  

9  ssp4_spi_pclk_en  R/W  Pclk enable of SSP4_SPI  0x1  

8  can1_pclk_en  R/W  Pclk enable of CAN1  0x1  

7  lcdc_pclk_en  R/W  Pclk enable of LCDC controller  0x1  

6  kbc_pclk_en  R/W  Pclk enable of KBC  0x1  

5  gpio1_pclk_en  R/W  Pclk enable of GPIO1  0x1  

4  ssp0_i2s_pclk_en  R/W  Pclk enable of SSP0_I2S  0x1  

3  i2c2_pclk_en  R/W  Pclk en able of I2C2  0x1  

2  i2c1_pclk_en  R/W  Pclk enable of I2C1  0x1  

1  i2c0_pclk_en  R/W  Pclk enable of I2C0  0x1  

0  pwm1_pclk_en  R/W  Pclk enable of PWM TIMER 1  0x1  

 

4.6.5.19.  APB Clock Sleep Control Register  

Table 4-180 . APB Clock Sleep Control Register (SLP_APBCLKG0, Offset: 0x068)  

Bit  Symbol  Access  Description  Default  
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31  pwm0_pclk_en  R/W  Pclk enable of PWM TIMER 0  0x1  

30  uart4_pclk_en  R/W  Pclk emable of UART_4  0x1  

29  uart3_pclk_en  R/W  Pclk emable of UART_3  0x1  

28  uart2_pclk_en  R/W  Pclk emable of UART_2  0x1  

27  uart1_pclk_en  R/W  Pclk emable of UART_1  0x1  

26  uart0_pclk_en  R/W  Pclk emable of UART  0x1  

25  ssp3_spi_pclk_en  R/W  Pclk enable of SSP3_SPI  0x1  

24  ssp2_spi_pc lk_en  R/W  Pclk enable of SSP2_SPI  0x1  

23  ssp1_spi_pclk_en  R/W  Pclk enable of SSP1_SPI  0x1  

22  ssp0_spi_pclk_en  R/W  Pclk enable of SSP0_SPI  0x1  

21  can0_pclk_en  R/W  Pclk enable of CAN0  0x1  

20  dmac1_pclk_en  R/W  Pclk enable of DMAC1  0x1  

19  wdt3_pclk_en  R/W  Pclk enable of WDT3  0x1  

18  wdt2_pclk_en  R/W  Pclk enable of WDT2  0x1  

17  tdc_pclk_en  R/W  Pclk enable of TDC  0x1  

16  adc_pclk_en  R/W  Pclk enable of ADC  0x1  

15  mii_pclk_en  R/W  Pclk enable of MII  0x1  

14  rmi i_pclk_en  R/W  Pclk enable of RMII  0x1  

13  rgmii_pclk_en  R/W  Pclk enable of RGMII  0x1  

12  gpio_pclk_en  R/W  Pclk enable of GPIO  0x1  

11  emc_sram_pclk_en  R/W  Pclk enable of EMC_SRAM  0x1  

10  emc_rom_pclk_en  R/W  Pclk enable of EMC_ROM  0x1   

9  ddr_pclk_en  R/W  Pclk enable of DDR  0x1  

8  tzc_bus_pclk_en  R/W  Pclk enable of TZC for bus trust  0x1  

7  tzc_lcdc_pclk_en  R/W  Pclk enable of TZC for LCDC trust  0x1  

6  tzc_ca7_pclk_en  R/W  Pclk enable of TZC for CA7 bus trust  0x1  

5  -   -   -   -   

4  dmac0_pclk_en  R/W  Pclk enable of DMAC0  0x1  

3  trng_pclk_en  R/W  Pclk enable of TRNG  0x1  

2  efuse_pclk_en  R/W  Pclk enable of efuse  0x1  

1  wdt1_pclk_en  R/W  Pclk enable of WDT1  0x1  

0  wdt0_pclk_en  R/W  Pclk enable of WDT0  0x 1  

 

Table 4-181 . APB Clock Sleep Control Register (SLP_APBCLKG1, Offset: 0x06C)  

Bit  Symbol  Access  Description  Default  

24  ssp7_spi_pclk_en  R/W  Pclk enable of SSP7_SPI  0x1  

23  -   -   -   -   

22  ssp1_ i2s_pclk_en  R/W  Pclk enable of SSP1_I2S  0x1  

21  -  R/W  -  0x1  

20  i2c4_pclk_en  R/W  Pclk enable of I2C4  0x1  

19  i2c3_pclk_en  R/W  Pclk enable of I2C3  0x1  
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18  pwm3_pclk_en  R/W  Pclk enable of PWM TIMER 3  0x1  

17  pwm2_pclk_en  R/W  Pclk ena ble of PWM TIMER 2  0x1  

16  uart9_pclk_en  R/W  Pclk enable of UART9  0x1  

15  uart8_pclk_en  R/W  Pclk enable of UART8  0x1  

14  uart7_pclk_en  R/W  Pclk enable of UART7  0x1  

13  uart6_pclk_en  R/W  Pclk enable of UART6  0x1  

12  uart5_pclk_en  R/W   Pclk enable of UART5  0x1  

11  ssp6_spi_pclk_en  R/W  Pclk enable of SSP6_SPI  0x1  

10  ssp5_spi_pclk_en  R/W  Pclk enable of SSP5_SPI  0x1  

9  ssp4_spi_pclk_en  R/W  Pclk enable of SSP4_SPI  0x1  

8  can1_pclk_en  R/W  Pclk enable of CAN1  0x1  

7  lcdc_pclk_en  R/W  Pclk enable of LCDC controller  0x1  

6  kbc_pclk_en  R/W  Pclk enable of KBC  0x1  

5  gpio1_pclk_en  R/W  Pclk enable of GPIO1  0x1  

4  ssp0_i2s_pclk_en  R/W  Pclk enable of SSP0_I2S  0x1  

3  i2c2_pclk_en  R/W  Pclk enable of I2C2  0x 1  

2  i2c1_pclk_en  R/W  Pclk enable of I2C1  0x1  

1  i2c0_pclk_en  R/W  Pclk enable of I2C0  0x1  

0  pwm1_pclk_en  R/W  Pclk enable of PWM TIMER 1  0x1  

 

4.6.5.20.  AXI Clock Control Register  

Table 4-182 . AXI Clock Control Register0 (AXICLKG, Offset: 0x080)  

Bit  Symbol  Access  Description  Default  

11  u2_otg2_aclk_en  R/W  Aclk enable of U2_2  0x1  

10  lc_aclk_en  R/W  Aclk enable of LCDC controller  0x1  

9  mii_aclk_en  R/W  Aclk enable of RMII_1  0x1  

8  rmii _aclk_en  R/W  Aclk enable of RMII  0x1  

7  rgmii_aclk_en  R/W  Aclk enable of RGMII_1  0x1  

6  u2_otg1_aclk_en  R/W  Aclk enable of U2_1  0x1  

5  u2_otg0_aclk_en  R/W  Aclk enable of U2  0x1  

4  dmac1_aclk_en  R/W  Aclk enable of DMAC1  0x1  

3  dmac0 _aclk_en  R/W  Aclk enable of DMAC0  0x1  

2  ddr0_ch2_aclk_en  R/W  Aclk enable of DDR CH2  0x1  

1  ddr0_ch1_aclk_en  R/W  Aclk enable of DDR CH1  0x1  

0  ddr0_ch0_aclk_en  R/W  Aclk enable of DDR CH0  0x1  

 

4.6.5.21.  AXI Clock Sleep Control Register  

Table 4-183 . AXI Clock Sleep Control Register0 (AXICLK_SLPCTRL, Offset: 0x088)  

Bit  Symbol  Access  Description  Default  

11  u2_otg2_aclk_en  R/W  Aclk enable of U2_2  0x1  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   261  / 871  

10  lc_aclk_en  R/W  Aclk enable of LCDC con troller  0x1  

9  mii_aclk_en  R/W  Aclk enable of RMII_1  0x1  

8  rmii_aclk_en  R/W  Aclk enable of RMII  0x1  

7  rgmii_aclk_en  R/W  Aclk enable of RGMII_1  0x1  

6  u2_otg1_aclk_en  R/W  Aclk enable of U2_1  0x1  

5  u2_otg0_aclk_en  R/W  Aclk enable of U2  0x1  

4  dmac1_aclk_en  R/W  Aclk enable of DMAC1  0x1  

3  dmac0_aclk_en  R/W  Aclk enable of DMAC0  0x1  

2  ddr0_ch2_aclk_en  R/W  Aclk enable of DDR CH2  0x1  

1  ddr0_ch1_aclk_en  R/W  Aclk enable of DDR CH1  0x1  

0  ddr0_ch0_aclk_en  R/W  Aclk enable of DDR CH0  0x1  

 

4.6.5.22.  Multi - Core WFI/WFE Control Register  

Table 4-184 . Multi -Core WFI/WFE Control Register (0x0B4)  

Bit  Symbol  Access  Description  Default  

7:0  CPU0_WFI_MSK  R/W  Specify checking by standby_wfi or standby_wfe when 

executing the SCU commands for each core of Cluster 0 CPU.  

Bit0: Core 0 of Cluster 0 CPU  

Bit1: Core 1 of Cluster 0 CPU  

Bit2: Core 2 of Cluster 0 CPU  

Bit3: Core 3 of Cluster 0 CPU  

The programmable bit content is  

1: Chec ked by standby_wfe  

0: Checked by standby_wfi  

(If users want to trigger by WFE, it needs to enable 

EVENTI_EN bit on 0x2800_8090[28].)  

0x0  

 

4.6.5.23.  Wakeup Event Status Register  

Table 4-185 . Sleep Wakeup Status Regi ster (SLP_WAKUP_ST, Offset: 0x0C0)  

Bit  Symbol  Access  Description  Default  

14  EXT_BT14_ST  R/W  Wake up from X_UART5_TX events  0x0  

13  EXT_BT13_ST  R/W  Wake up from X_UART5_RX events  0x0  

12  EXT_BT12_ST  R/W  Wake up from X_UART5_RX_h events  0x0  

11  EXT_BT11_ST  R/W  Wake up from X_UART6_TX events  0x0  

10  EXT_BT10_ST  R/W  Wake up from X_UART6_RX events  0x0  

9  EXT_BT9_ST  R/W  Wake up from X_UART9_TX events  0x0  

8  EXT_BT8_ST  R/W  Wake up from X_UART7_TX events  0x0  

7  EXT_BT7_ST  R/W  Wake up from X_UART7_RX events  0x0  

6  EXT_BT6_ST  R/W  Wake up from X_UART9_RX events  0x0  

5  EXT_BT5_ST  R/W  Wake up from X_UART8_TX events  0x0  
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4  EXT_BT4_ST  R/W  Wake up from X_UART8_RX events  0x0  

3  EXT_BT3_ST  R/W  Wake up from X_UART 8_RX_h events  0x0  

2  EXT_BT2_ST  R/W  Wake up from X_SPI_DCX1 events  0x0  

1  EXT_BT1_ST  R/W  Wake up from X_SPI_DCX2 events  0x0  

0  SLP_WAKE_ST0  R/W1C  Wakeup from sleep by the boot -up events  0x0  

 

 

4.6.5.24.  Wakeup Event Status Register  

Table 4-186 . Sleep Wakeup Enable Register (SLP_WAKUP_EN, Offset: 0x0C4)  

Bit  Symbol  Access  Description  Default  

14  EXT_BT14_EN  R/W  Wake up enable from X_UART5_TX events  0x0  

13  EXT_BT13_EN  R/W  Wake up enable from X _UART5_RX events  0x0  

12  EXT_BT12_EN  R/W  Wake up enable from X_UART5_RX_h events  0x0  

11  EXT_BT11_EN  R/W  Wake up enable from X_UART6_TX events  0x0  

10  EXT_BT10_EN  R/W  Wake up enable from X_UART6_RX events  0x0  

9  EXT_BT9_EN  R/W  Wake up e nable from X_UART9_TX events  0x0  

8  EXT_BT8_EN  R/W  Wake up enable from X_UART7_TX events  0x0  

7  EXT_BT7_EN  R/W  Wake up enable from X_UART7_RX events  0x0  

6  EXT_BT6_SEN  R/W  Wake up enable from X_UART9_RX events  0x0  

5  EXT_BT5_EN  R/W  Wake  up enable from X_UART8_TX events  0x0  

4  EXT_BT4_EN  R/W  Wake up enable from X_UART8_RX events  0x0  

3  EXT_BT3_EN  R/W  Wake up enable from X_UART8_RX_h events  0x0  

2  EXT_BT2_EN  R/W  Wake up enable from X_SPI_DCX1 events  0x0  

1  EXT_BT1_EN  R/W   Wake up enable from X_SPI_DCX2 events  0x0  

0  SLP_WAKE_ST0  R/W1C  Wakeup enable for the boot -up events  0x0  

 

4.6.5.25.  IDLE Control Register  

Table 4-187 . IDLE Control Register(IDLE_CTRL, Offset: 0x128)  

Bit  Symbo l  Access  Description  Default  

12  IDLE_CHK_EN  RW When executing FCS, BUS SPEED or CPU SPEED 

command in PWR_MOD(0x20) register, to return to 

normal state if SCU canôt receive the IDLE bit from 

CPU in certain waiting cycles  

0x1: Enable  

0x0: Disable  

1ôh0 

11:0  IDLE_CHK_CNT  RW To define the number of waiting cycles if SCU canôt 

receive the IDLE bit from CPU  

12ôhFFF 
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4.6.5.26.  Real - Time Clock (RTC) Function  

FTSCU100 contains a Real -Time Clock (RTC) that can be controlled by using the hardware parameter, 

SCU_RTC_ON. RT C maintains the current date and time, and is able to generate the alarm and periodic 

interrupt or boot -up event by using the alarm in the soft -off mode.  

RTC is usually partitioned to the 3.3 -V power domain with the real time clock unit that is supplied b y the 

backup power to keep running when the normal power sources are unavailable. RTC needs an accurate 

32.768 KHz clock that is provided from the external crystal oscillator.  

 

4.6.5.27.  RTC Time Register  

Register Description:  

The current time can be read from two time registers defined as below. These time registers are updated 

every second. In the APB protocol, it only simultaneously issues a single register read and executes at an 

arbitrary, so it does not guarantee the accurate time reading, because the second r egister is possible to 

be changed after the first register reading. Three possible methods are recommended for reliable reading 

of the time registers:  

 ̧ Read after interrupt: The INT_RTC_SEC interrupt indicates that the second counter has just been 

increment ed, and the RTC registers will not change before the next second. A register read will 

immediately be executed after issuing an INT_RTC_SEC interrupt; therefore, it is considered as an 

accurate time reading.  

 ̧ Two consecutive reads: If two consecutive reads  within a short time (Less than 1 second apart) 

returns the same result, this is considered as the accurate reading. If the two results are different, the 

procedure should be repeated.  

 ̧ Using the Time Lock function: FTSCU100 implements a lock function in R TC. Users can lock the 

current time before reading the register. To enable bit 2 of the RTC control register (0x210), the 

current time should be locked for an accurate reading of the time1 register and can be released by 

one of the following three conditio ns:  

Time2 register is read.  

Time1 or Time2 register is written.  

RTC is disabled.  

If users want to set new RTC time, the current time register has to be immediately written and then the 

RTC_EN bit of the RTC control register should be set. When the sett ing values are reliably written to the 

RTC counter, the RTCEN_STS bit will be set and the RTC counter will start running. Before writing the RTC 

time register, RTC should be stopped to prevent glitches. The procedure is as follows:  

1.  Clear the RTC_EN bit of  the RTC control register to stop the RTC counter  

2.  Check and read the RTCEN_STS bit of the RTC control register to confirm if RTC is disabled.  

3.  Set new time to registers Time1 and Time2  

4.  Set the RTC_EN bit and wait until the RTCEN_STS bit is changed to ó1ô and the RTC counter will be 

re -enabled.  

In the time setting procedure, the written values of the current time register will guarantee a valid time 

for each field by the software programming. For example, the content in second and minute must be 

between 0  and 59.  

Table 4-188 . RTC Time1 Register (RTC_TIME1, Offset: 0x200)  
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Bit  Symbol  Access  Description  Default  

[31:27]  -   -   Reserved  -   

[26:24]  RTC_WEEKDAY  R/W  Current weekday  

The valid value is rangi ng from 0 to 6.  

0: Sunday  

1: Monday  

2: Tuesday  

3: Wednesday  

4: Thursday  

5: Friday  

6: Saturday  

0x0  

[23:22]  -   -   Reserved  -   

[21:16]  RTC_HOUR  R/W  Current hour  

The valid value is ranging from 0 to 23.  

0x0  

15  -   -   Reserved  -   

[14:8]  RTC_MIN  R/W  Current minute  

The valid value is ranging from 0 to 59.  

0x0  

7  -   -   Reserved  -   

[6:0]  RTC_SEC  R/W  Current second  

The valid value is ranging from 0 to 59.  

0x0  

 

Table 4-189 . RTC Time2 Register (RTC_TIME2, Offset: 0x204)  

Bit  Symbol  Access  Description  Default  

[31:24]  RTC_CENTURY  R/W  Current century  

The valid value is ranging from 0 to 99.  

0x14  

[23:16]  RTC_YEAR  R/W  Current year  

The valid value is ranging from 0 to 99.  

0xA   

[15:13]  -   -   Reserved  -   

[12:8]  RTC_MONTH  R/W  Current month  

The valid value is ranging from 1 to 12.  

0x1  

[7:6]  -   -   Reserved  -   

[5:0]  RTC_DATE  R/W  Current day  

The valid value is ranging from 1 to 31.  

0x1  

 

4.6.5.28.  RTC Alarm Time Register  

Register Description:  

Two alarm registers are used to set the time -of -day/date alarm time. The alarm can be programmed by 

the alarm enable (ALARM_EN) of the control register (Offset 0x210) to activate the wake event on an 

alarm match condition when the chip  is in the soft -off mode. The alarm also can issue an interrupt when 

the system is at the working state. There are six comparing fields for the RTC alarm, which are described 

in Table 4-190  and Table 4-191 . Users can individually disable the time match checking in each field. For 
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example, ALM_WEEKDAY is set to ó1ô, and the alarm will not check if the field matches the current time.  

For setting the alarm, the procedure is similar to t hat of being used when setting the RTC current time. 

Users should disable the alarm, clear the ALARM_EN bit of the RTC control register, and prevent the 

accidental alarm event from being triggered:  

1.  Clear the ALARM_EN bit of the RTC control register to disa ble the RTC alarm  

2.  Check and read the RTC_ALM_STS bit of the RTC control register to confirm if RTC alarm is disabled.  

3.  Set new time to registers, Alarm Time1 and Alarm Time2  

4.  Set the ALARM_EN bit and wait until the RTC_ALM_STS bit is changed to ó1ô and the setting of the RTC 

alarm is complete.  

Table 4-190 . RTC Alarm Time1 Register (RTC_ALM1, Offset: 0x208)  

Bit  Symbol  Access  Description  Default  

[31:27]  -   -   Reserved  -   

[26:24]  ALM_WEEKDAY  R/W  Alar m weekday  

The valid value is ranging from 0 to 6. When all 

bits are set to ó1ô, this field will be ñdonôt careò 

in the alarm matching.  

0x7  

[23:22]  -   -   Reserved  -   

[21:16]  ALM_HOUR  R/W  Alarm hour  

The valid value is ranging from 0 to 23. When 

all bits are set to ó1ô, this field will be ñdonôt 

careò in the alarm matching.  

0x1F  

15  -   -   Reserved  -   

[14:8]  ALM_MIN  R/W  Alarm minute  

The valid value is ranging from 0 to 59. When 

all bits are set to ó1ô, this field will be ñdonôt 

careò in the alarm matching.  

0x3F  

7  -   -   Reserved  -   

[6:0]  ALM_SEC  R/W  Alarm second  

The valid value is ranging from 0 to 59. When 

all bits are set to ó1ô, this field will be ñdonôt 

careò in the alarm matching.  

0x3F  

 

Table 4-191 . RTC Alarm Time2 Register (RTC_ALM2, Offset: 0x20C)  

Bit  Symbol  Access  Description  Default  

[31:13]  -   -   Reserved  -   

[12:8]  ALM_MONTH  R/W  Alarm Month, the valid value is ranging from 1 

to 12. When all bits are set to ó0ô, the field is 

ñdonôt careò in alarm matching.  

0x0  

[7:6]  -   -   Reserved  -   

[5:0]  ALM_DATE  R/W  Alarm Date, the valid value is ranging from 1 to 

31. When all bits are set to ó0ô, the field is ñdonôt 

0x0  
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careò in alarm matching.  

 

4.6.5.29.  RTC Control Register  

Register Description:  

The internal RTC of FTSCU100 provides extra two interrupts, INT_RTC_SEC and INT_RTC_PER, to trigger 

the periodic events. The INT_RTC_SEC interrupt will raise an approximate 30.5 -ȉs pulse on every second 

when the SECOUT_EN bit of the RTC control register is set. Another periodic interrupt, INT_RTC_PER, is 

configurable with a frequency determined by the PERINT_SEL field of the  RTC control register as defined 

in Table 4-192 . 

Table 4-192 . RTC Control Register (RTC_CTRL, Offset: 0x210)  

Bit  Symbol  Access  Description  Default  

31  OSC_PAD_FEB  R/ W  OSCL crystal pad FEB control  0x0  

[30:24]  -   -   Reserved  -   

[23:16]  RTC_GPO  R/W  RTC GPO output value  

The bit number is defined by the parameter, 

SCU_RTCGPO_N.  

0x0  

[15:12  -   -   Reserved  -   

11  RTC_CLK_READY  R  RTC clock stable status  0x0   

9  RTC_ALM_STS  RO  RTC alarm status  

The bit will be set when RTC accepts the 

command and is cleared when 

RTC_ALARM_EN is disabled.  

0x0  

8  RTCEN_STS  RO  RTC enable status  

The bit will be set when RTC accepts the 

command and is cleared when RTC_EN is 

disabled.  

0x0  

7  SECOUT_EN  R/W  Enable an event in each second  0x0  

[6:4]  PERINT_SEL  R/W  Periodic interrupt output signal select  

3'b111: Each second  

3'b110: Each minute and triggered at 0 

second of every minute  

3'b101: Each hour and triggere d at 0 

second of every hour.  

3'b100: Each day and triggered at 0 second 

of every day  

3'b011: Each month and triggered at 0 

second of every month  

Others: Disable  

0x0  

3  -   -   Reserved  -   

2  LOCK_EN  R/W  Lock the Time2 register after reading the 

Tim e1 register, the lock will be released by 

0x0  
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the following conditions:  

1. Time2 is read.  

2. Time1 or Time2 is written,  

3. RTC is disabled.  

1  ALARM_EN  R/W  RTC alarm enable  0x0  

0  RTC_EN  R/W  RTC enable  

The RTC clock should be confirmed stable  

through monitoring bit 2 of the OSC control 

register (0x1C) before turning on RTC.  

If SCU_RTCDEF_ON is configured, RTC will 

be turned on after power start -up. 

Otherwise, RTC is OFF, and will start 

through software programming.  

0x0  

4.6.5.30.  RTC Tick Trim Control  Register  

Register Description:  

RTC includes a tick generation block to provide precise tick for counting the time in each second. The tick 

can be trimmed by the RTC tick trim control register to adjust the counting value of the tick generation 

block and compensate the frequency drift caused by the crystal inaccuracies. The tick trim is fractional 

divider, the TRIM_P field is the fixed point part, and the TRIM_F field is the floating point part in Table 

4-193 . The tick frequency equation is shown below.  

Tick = TRTC_OSC/ (P + (F/1000)) KHz where, P is TRIM_P and F is TRIM_F.  

TRTC_OSC is the period of RTC clock of RTC, and it is usually from an external clock source of 32.768 KHz 

crystal. The tick should be tuned to 100 Hz when the SCU_SYSTICK_ON parameter is defined. Otherwise, 

the tick must to set 1 Hz.  

The tick trim control register is initiated by the configuration parameter, SCU_RTCTRIM_DEF, and the 

write access is protected by the security function.  

 

Table 4-193 . RTC Tick Trim Control Register (RTC_TRIM, Offset: 0x214)  

Bit  Symbol  Access  Description  Default  

[31:16]  TRIM_P  R/PW  RTC tick dividing factor  0x0000  

[15:0]  TRIM_F  R/PW  RTC tick fractional factor  

The register is allowed to program a value 

between 0 and 999.  

0x8000  

 

RTC Clock Trimming Protected Registers Lock/Unlock  

 

The RTC trimming register does not allow to arbitrarily changing, it is protected to avoid the unexpected 

programming. The un - lock pr ocedure is shown in Figu re 4-25 . The unlock ID is the same CHIPID, and 

writes the value to the version tag register (0x14), it will unlock the write protected and allow once write 

operation to the RTC clock trimming reg ister (0x214), the register will resume the lock state after the 

write operation. When CHPID is programmed, the unlock key will also be updated to new CHIPID. Users 
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should use new CHIPID to unlock the protected register in the next write procedure.  

 

Figu re 4-25 . RTC Trimming  Protected Register Lock and Unlock  

 

4.6.5.31.  RTC Time BCD Register  

Register Description:  

When the parameter, SCU_RTCBCD_ON, is defined, both the decoding and encoding circuits for BCD are 

includ ed to set or read the RTC current time/date.  

 

Table 4-194 . RTC Time1 BCD Register (BCD_RTC_TIME1, Offset: 0x220)  

Bit  Symbol  Access  Description  Default  

[31:27]  -   -   Reserved  -   

[26:24]  BCD_RTC_WEEKDA Y  R/W  Current weekday  

The valid value is ranging from 0 to 6.  

0: Sunday  

1: Monday  

2: Tuesday  

3: Wednesday  

4: Thursday  

5: Friday  

6: Saturday  

The valid programmed value is ranging 

from 0 to 6.  

0x0  

[23:20]  BCD_RTC_HOUR_DEC  R/W  Current hour in  decimal and unit values  

The decimal valid value is ranging from 

0 to 2, and the unit valid value is 

ranging from 0 to 9.  

The legal programmed value is ranging 

from 0 to 0x23.  

0x0  

[19:16]  BCD_RTC_HOUR  R/W  0x0  

[15:12]  BCD_RTC_MIN_DEC  R/W  Curre nt minute in decimal and unit 

values  

The decimal valid value is ranging from 

0x0  

11:8]  BCD_RTC_MIN  R/W  0x0  
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0 to 5, and the unit valid value is 

ranging from 0 to 9.  

The legal programmed value is ranging 

from 0 to 0x59.  

[7:4]  BCD_RTC_SEC_DEC  R/W   Current second in decimal and unit 

values  

The decimal valid value is ranging from 

0 to 5, and the unit valid value is 

ranging from 0 to 9.  

The legal programmed value is ranging 

from 0 to 0x59.  

0x0  

[3:0]  BCD_RTC_SEC  R/W  0x0  

 

Table 4-195 . RTC Time2 BCD Register (BCD_RTC_TIME2, Offset: 0x224)  

Bit  Symbol  Access  Description  Default  

[31:28]  BCD_RTC_CENTURY_DEC  R/W  Current century in decimal and 

unit values  

The decimal valid value is ranging 

fro m 0 to 9, and the unit valid 

value is ranging from 0 to 9.  

0x2  

[27:24]  BCD_RTC_CENTURY  R/W  0x0  

[23:20]  BCD_RTC_YEAR_DEC  R/W  Current year in decimal and unit 

values  

The decimal valid value is ranging 

from 0 to 9, and the unit valid 

value is ran ging from 0 to 9.  

0x1  

[19:16]  BCD_RTC_YEAR  R/W  0x0  

15:12]  BCD_RTC_MONTH_DEC  R/W  Current month in decimal and unit 

values  

The decimal valid value is ranging 

from 0 to 1, and the unit valid 

value is ranging from 1 to 9. The 

legal programmed valu e is ranging 

from 0 to 0x59.  

0x0  

[11:8]  BCD_RTC_MONTH  R/W  0x1  

[7:4]  BCD_RTC_DATE_DEC  R/W  Current day in decimal and unit 

values  

The decimal valid value is ranging 

from 0 to 3, and the unit valid 

value is ranging from 1 to 9.  

0x0  

[3:0]  BCD_RTC_DATE  R/W  0x1  

 

4.6.5.32.  RTC Alarm BCD Register  

Register Description:  

As the same as BCD_RTC_TIME1 and BCD_RTC_TIME2, both BCD_RTC_ALM1 and BCD_RTC_ALM2 are 

used to set the RTC alarm by BCD encoding for the RTC alarm.  

Table 4-196 . RTC Alarm Time1 BCD Register (BCD_RTC_ALM1, Offset: 0x228)  
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Bit  Symbol  Access  Description  Default  

[31:27]  -   -   Reserved  -   

[26:24]  BCD_ALM_WEEKDAY  R/W  Alarm weekday setting by BCD  

The valid value is ranging from 0 to 6, 

and set 7 to disable the weekday 

setting for the RTC alarm.  

0x7  

[23:20]  BCD_ALM_HOUR_DEC  R/W  Alarm hour setting by BCD in decimal 

and unit values  

The decimal valid value is ranging 

from 0 to 2, and the unit valid value is 

ranging from 0 to 9.  

The leg al programmed value is up to 

0x23, and set to 0x31 to disable the 

hour setting for the RTC alarm.  

0x3  

[19:16]  BCD_ALM_HOUR  R/W  0x1  

[15:12]  BCD_ALM_MIN_DEC  R/W  Alarm minute setting by BCD in 

decimal and unit values  

The decimal valid value is ra nging 

from 0 to 5, and the unit valid value is 

ranging from 0 to 9.  

The legal programmed value is up to 

0x59, and set to 0x63 to disable the 

minute setting for the RTC alarm.  

0x6  

11:8]  BCD_ALM_MIN  R/W  0x3  

[7:4]  BCD_ALM_SEC_DEC  R/W  Alarm second  setting by BCD in 

decimal values  

The decimal valid value is ranging 

from 0 to 5, and the unit valid value is 

ranging from 0 to 9.  

The legal programmed value is up to 

0x59, and set to 0x63 to disable the 

second setting for the RTC alarm.  

0x6  

[3:0]  BCD_ALM_SEC  R/W  0x3  

 

Table 4-197 . RTC Alarm Time2 BCD Register (BCD_RTC_ALM2, Offset: 0x22C)  

Bit  Symbol  Access  Description  Default  

[31:16]  -   -   Reserved  -   

[15:12]  BCD_ALM_MONTH_DEC  R/W  Alarm m onth setting by BCD in 

decimal and unit values  

The decimal valid value is ranging 

from 0 to 1, and the valid value is 

ranging from 0 to 9.  

The legal programmed value is 

from 0x1 to 0x12, and set to 0x0 to 

0x 0  

[11:8]  BCD_ALM_MONTH  R/W  0x0  
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disable the month setting for the 

RTC alarm.   

[7:4]  BCD_ALM_DATE_DEC  R/W  Alarm date setting by BCD in 

decimal & unit values  

The decimal valid value is ranging 

from 0 to 3, and the valid value is 

ranging from 0 to 9.  

The legal programmed value is 

from 0x1 to 0x31, and set to 0x0 to 

disable the date setting for the RTC 

alarm.  

0x0  

[3:0]  ALM_DATE  R/W  0x0  

 

4.6.6.  Extension Register Description  

Table 4-198 . Extension register offsets for V8130L . 

Register  

 Name  

Offset   Description  Default 

Value  

 0x0000_8000  CA7 configuration 1 register  0x9F000000  

 0x0000_8004  CA7 configuration 2 register  0xE401E000  

 0x0000_8008  CA7 configuration 3 register  0x10029000  

 0x0000_800C  CA7 configuration 4 register  0x01FFFF00   

 0x0000_8010  CA7 configuration 5 register  0x02010000  

 0x0000_8014  CA7 configuration 6 register  0x00180010  

 0x0000_801C  CA7ôs SPI Host magic number  0x20200110  

 0x0000_8020  PLL lock status  0x00000013  

 0x0000_8024  DDR CTRL register 0  0x72 078082  

 0x0000_8028  DDR CTRL register 1  0x03030803  

 0x0000_802C  DDR CTRL register 2  0x030303E0  

 0x0000_8030  SBS_OTG_u0 CTRL register  0x000F0182  

 0x0000_8034  SBS_OTG_u1 CTRL register  0x000F0182  

FTSCU100_OFFSET_PLL1CR  0x0000_8040  PLL1 cont rol register  0x00350121  

 0x0000_8044  PLL1 lock timer register  0x000005DC  

FTSCU100_OFFSET_PLL2CR  0x0000_8048  PLL2 control register  0x00330121  

 0x0000_804C  PLL2 lock timer register  0x000005DC  

FTSCU100_OFFSET_PLL3CR  0x0000_8050  PLL3 control re gister  0x040D525C  

 0x0000_8054  PLL3 lock timer register  0x00002328  

FTSCU100_OFFSET_PLL5CR  0x0000_8060  PLL5 control register  0x020C625C  

 0x0000_8064  PLL5 lock timer register  0x00002328  

 0x0000_8068  DLL0 control register  0x00000000  

 0x0000 _806C  DLL1 control register  0x00000000  

 0x0000_8070  Clock Enable 0 register  0x00000000  

 0x0000_8074  Clock Enable 1 register  0x00000000  
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 0x0000_8078  Clock Enable 2 register  0x00000000  

FTSCU100_OFFSET_CLKMUX  0x0000_807C  Clock Mux Selection r egister  0x00000020  

FTSCU100_OFFSET_CLKDIV1  0x0000_8080  Clock Divider 1 register  0x12515C53  

FTSCU100_OFFSET_CLKDIV2  0x0000_8084  Clock Divider 2 register  0xC5330C31  

FTSCU100_OFFSET_CLKDIV3  0x0000_8088  Clock Divider 3 register  0x34D310C1  

FTSCU100_OFFSET_CLKDIV4  0x0000_808C  Clock Divider 4 register  0x51154141  

 0x0000_8090  Miscellaneous  0x00000000  

 0x0000_8094  Software Reset Mask 0 register  0x00000000  

 0x0000_8098  Software Reset Mask 1 register  0x00000000  

 0x0000_809C  Software Res et Mask 2 register  0x00000000  

 0x0000_80A0  Software Reset Mask 3 register  0x00000000  

 0x0000_80A4  Software Reset register  0x00000000  

FTSCU100_OFFSET_PLL6CR  0x0000_80C8  PLL6 control register  0x00330121  

 0x0000_80CC  PLL6 lock timer register  0x000005DC  

 0x0000_80D0  Clock Divider 5 register  0x099E79E7  

 0x0000_80D4  Efuse read password  0x20200110  

 0x0000_80D8  WDT tickle register  0x00000000  

 0x0000_80DC  Efuse feature read  0x00000000  

 0x0000_80E0  eMMC control register  0x00000000   

 0x0000_80E4  SBS_OTG_u2 CTRL register  0x00F0C182  

 0x0000_80E8  Clock Divider 6 register  0x03111144  

 0x0000_80EC  Gpio0_bps_en  0x00000000  

 0x0000_80F0  Gpio0_bps_in  0x00000000  

 0x0000_80F4  Gpio1_bps_en  0x00000000  

 0x0000_80F8  Gpio1_bps_ in  0x00000000  

 0x0000_8100  RGMII GTX delay chain selection  0x00000000  

 0x0000_8104  RGMII RX delay chain selection  0x00000000  

 0x0000_8108  TZC configuration  0x0000000C  

 0x0000_810C  SPI address cycle  0x00000000  

 0x0000_8110  SSP_SPI MUX se lection  0x00000000  

FTSCU100_OFFSET_PLL7CR  0x0000_8114  PLL7 control register  0x00240120  

 0x0000_8118  PLL7 lock timer register  0x000005DC  

 0x0000_8500  SPI_CS_N IO control register  0x00000040  

 0x0000_8504  SPI_CS_CLK IO control register  0x0000 0040  

 0x0000_8508  SPI_DO IO control register  0x00000040  

 0x0000_850C  SPI_DI IO control register  0x00000040  

 0x0000_8510  SPI_WP_N IO control register  0x00000040  

 0x0000_8514  SPI_HOLD_N IO control register  0x00000040  

 0x0000_8518  EMMC0_DATA_7 IO control 

register  

0x000000C8  

 0x0000_851C  EMMC0_DATA_6 IO control 0x000000C8  
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register  

 0x0000_8520  EMMC0_DATA_5 IO control 

register  

0x000000C8  

 0x0000_8524  EMMC0_DATA_4 IO control 

register  

0x000000C8  

 0x0000_8528  EMMC0_DATA_3 IO contr ol 

register  

0x000000C8  

 0x0000_852C  EMMC0_DATA_2 IO control 

register  

0x000000C8  

 0x0000_8530  EMMC0_DATA_1 IO control 

register  

0x000000C8  

 0x0000_8534  EMMC0_DATA_0 IO control 

register  

0x000000C8  

 0x0000_8538  EMMC0_RSTN IO control 

register  

0x000000C8  

 0x0000_853C  EMMC0_CMD IO control register  0x000000C0  

 0x0000_8540  EMMC0_CLK IO control register  0x000000C0  

 0x0000_8544  USB0_DRVBUS IO control 

register  

0x00000040  

 0x0000_8548  USB0_VBUS IO control register  0x00000000  

 0x0000_85 4C  USB1_DRVBUS IO control 

register  

0x00000040  

 0x0000_8550  USB1_VBUS IO control register  0x00000000  

 0x0000_8554  USB2_DRVBUS IO control 

register  

0x00000040  

 0x0000_8558  USB2_VBUS IO control register  0x00000000  

 0x0000_855C  JTAG_TRST_N IO c ontrol 

register  

0x00000050  

 0x0000_8560  JTAG_TDI IO control register  0x00000040  

 0x0000_8564  JTAG_SWDITMS IO control 

register  

0x00000040  

 0x0000_8568  JTAG_SWCLKTCK IO control 

register  

0x00000040  

 0x0000_856C  JTAG_TDO IO control register  0x 00000040  

 0x0000_8570  HSPI_CLK IO control register  0x00000040  

 0x0000_8574  HSPI_CS IO control register  0x00000040  

 0x0000_8578  HSPI_DI IO control register  0x00000040  

 0x0000_857C  HSPI_DO IO control register  0x00000040  

 0x0000_8580  I2C0_C LK IO control register  0x00000040  

 0x0000_8584  I2C0_DATA IO control register  0x00000040  

 0x0000_8588  I2C1_CLK IO control register  0x00000040  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   274  / 871  

 0x0000_858C  I2C1_DATA IO control register  0x00000040  

 0x0000_8590  I2C2_CLK IO control register  0x 00000040  

 0x0000_8594  I2C2_DATA IO control register  0x00000040  

 0x0000_8598  I2C3_CLK IO control register  0x00000040  

 0x0000_859C  I2C3_DATA IO control register  0x00000040  

 0x0000_85A0  SPI0_CLK IO control register  0x00000040  

 0x0000_85A4  SPI0_CS IO control register  0x00000040  

 0x0000_85A8  SPI0_DI IO control register  0x00000040  

 0x0000_85AC  SPI0_DO IO control register  0x00000040  

 0x0000_85B0  SPI1_CLK IO control register  0x00000040  

 0x0000_85B4  SPI1_CS IO control register  0x0 0000040  

 0x0000_85B8  SPI1_DI IO control register  0x00000040  

 0x0000_85BC  SPI1_DO IO control register  0x00000040  

 0x0000_85C0  SPI2_CLK IO control register  0x00000040  

 0x0000_85C4  SPI2_CS IO control register  0x00000040  

 0x0000_85C8  SPI2_DI  IO control register  0x00000040  

 0x0000_85CC  SPI2_DO IO control register  0x00000040  

 0x0000_85D0  SPI3_CLK IO control register  0x00000040  

 0x0000_85D4  SPI3_CS IO control register  0x00000040  

 0x0000_85D8  SPI3_DI IO control register  0x0000004 0  

 0x0000_85DC  SPI3_DO IO control register  0x00000040  

 0x0000_85E0  SPI4_CLK IO control register  0x00000040  

 0x0000_85E4  SPI4_CS IO control register  0x00000040  

 0x0000_85E8  SPI4_DI IO control register  0x00000040  

 0x0000_85EC  SPI4_DO IO co ntrol register  0x00000040  

 0x0000_85F0  SPI5_CLK IO control register  0x00000040  

 0x0000_85F4  SPI5_CS IO control register  0x00000040  

 0x0000_85F8  SPI5_DI IO control register  0x00000040  

 0x0000_85FC  SPI5_DO IO control register  0x00000040  

 0x0000_8600  SPI6_CLK IO control register  0x00000040  

 0x0000_8604  SPI6_CS IO control register  0x00000040  

 0x0000_8608  SPI6_DI IO control register  0x00000040  

 0x0000_860C  SPI6_DO IO control register  0x00000040  

 0x0000_8610  UART0_TX IO control  register  0x00000040  

 0x0000_8614  UART0_RX IO control register  0x00000040  

 0x0000_8618  UART1_TX IO control register  0x00000040  

 0x0000_861C  UART1_RX IO control register  0x00000040  

 0x0000_8620  UART2_TX IO control register  0x00000040  

 0x0 000_8624  UART2_RX IO control register  0x00000040  

 0x0000_8628  UART2_NRTS IO control register  0x00000040  

 0x0000_862C  UART2_NCTS IO control register  0x00000040  
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 0x0000_8630  UART3_TX IO control register  0x00000040  

 0x0000_8634  UART3_RX IO co ntrol register  0x00000040  

 0x0000_8638  UART3_NRTS IO control register  0x00000040  

 0x0000_863C  UART3_NCTS IO control register  0x00000040  

 0x0000_8640  UART4_TX IO control register  0x00000040  

 0x0000_8644  UART4_RX IO control register  0x000000 40  

 0x0000_8648  SPI7_CLK IO control register  0x00000040  

 0x0000_864C  SPI7_CS IO control register  0x00000040  

 0x0000_8650  SPI7_DI IO control register  0x00000040  

 0x0000_8654  SPI7_DO IO control register  0x00000040  

 0x0000_8658  EMMC1_DATA_7  IO control 

register  

0x000000C8  

 0x0000_865C  EMMC1_DATA_6 IO control 

register  

0x000000C8  

 0x0000_8660  EMMC1_DATA_5 IO control 

register  

0x000000C8  

 0x0000_8664  EMMC1_DATA_4 IO control 

register  

0x000000C8  

 0x0000_8668  EMMC1_DATA_3 IO control 

register  

0x000000C8  

 0x0000_866C  EMMC1_DATA_2 IO control 

register  

0x000000C8  

 0x0000_8670  EMMC1_DATA_1 IO control 

register  

0x000000C8  

 0x0000_8674  EMMC1_DATA_0 IO control 

register  

0x000000C8  

 0x0000_8678  EMMC1_RSTN IO control 

register  

0x00 0000C0  

 0x0000_867C  EMMC1_CMD IO control register  0x000000C8  

 0x0000_8680  EMMC1_CLK IO control register  0x000000C0  

 0x0000_8684  I2S0_FS IO control register  0x00000040  

 0x0000_8688  I2S0_RXD IO control register  0x00000040  

 0x0000_868C  I2S0 _SCLK IO control register  0x00000040  

 0x0000_8690  I2S0_TXD IO control register  0x00000040  

 0x0000_8694  UART5_TX IO control register  0x00000040  

 0x0000_8698  UART5_RX IO control register  0x00000040  

 0x0000_869C  UART5_RX_h IO control register  0x00000040  

 0x0000_86A0  UART6_TX IO control register  0x00000040  

 0x0000_86A4  UART6_RX IO control register  0x00000040  

 0x0000_86A8  UART7_TX IO control register  0x00000040  

 0x0000_86AC  UART7_RX IO control register  0x00000040  
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 0x0000_86B0  UART8_TX IO control register  0x00000040  

 0x0000_86B4  UART8_RX IO control register  0x00000040  

 0x0000_86B8  UART8_RX_h IO control register  0x00000040  

 0x0000_86BC  UART9_RX IO control register  0x00000040  

 0x0000_86C0  UART9_TX IO control regist er  0x00000040  

 0x0000_86C4  RGMII_RX_CK IO control 

register  

0x00000088  

 0x0000_86C8  RGMII_RXD0 IO control register  0x00000080  

 0x0000_86CC  RGMII_RXD1 IO control register  0x00000080  

 0x0000_86D0  RGMII_RXD2 IO control register  0x00000080  

 0x0000_86D4  RGMII_RXD3 IO control register  0x00000080  

 0x0000_86D8  RGMII_RXCTL IO control 

register  

0x00000080  

 0x0000_86DC  RGMII_GTX_CK IO control 

register  

0x00000080  

 0x0000_86E0  RGMII_TXCTL IO control 

register  

0x00000080  

 0x0000_86E4  RGMI I_TXD0 IO control register  0x00000080  

 0x0000_86E8  RGMII_TXD1 IO control register  0x00000080  

 0x0000_86EC  RGMII_TXD2 IO control register  0x00000080  

 0x0000_86F0  RGMII_TXD3 IO control register  0x00000080  

 0x0000_86F4  RGMII_MDC IO control reg ister  0x00000080  

 0x0000_86F8  RGMII_MDIO IO control register  0x00000080  

 0x0000_86FC  RMII_TXD0 IO control register  0x00000040  

 0x0000_8700  RMII_TXD1 IO control register  0x00000040  

 0x0000_8704  RMII_TX_EN IO control register  0x00000040  

 0x0000_8708  RMII_RX_CRSDV IO control 

register  

0x00000040  

 0x0000_870C  RMII_RX_ER IO control register  0x00000040  

 0x0000_8710  RMII_RXD0 IO control register  0x00000040  

 0x0000_8714  RMII_RXD1 IO control register  0x00000040  

 0x0000_8718  RMII_RE F_CLK IO control 

register  

0x00000040  

 0x0000_871C  RMII_MDC IO control register  0x00000040  

 0x0000_8720  RMII_MDIO IO control register  0x00000040  

 0x0000_8724  MII_TXD0 IO control register  0x00000040  

 0x0000_8728  MII_TXD1 IO control register  0x00000040  

 0x0000_872C  MII_TXD2 IO control register  0x00000040  

 0x0000_8730  MII_TXD3 IO control register  0x00000040  

 0x0000_8734  MII_TX_EN IO control register  0x00000040  

 0x0000_8738  MII_RX_DV IO control register  0x00000040  
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 0x0000_873C  MII_RX_ER IO control register  0x00000040  

 0x0000_8740  MII_RXD0 IO control register  0x00000040  

 0x0000_8744  MII_RXD1 IO control register  0x00000040  

 0x0000_8748  MII_RXD2 IO control register  0x00000040  

 0x0000_874C  MII_RXD3 IO control regist er  0x00000040  

 0x0000_8750  MII_TX_ER IO control register  0x00000040  

 0x0000_8754  MII_CRS IO control register  0x00000040  

 0x0000_8758  MII_COL IO control register  0x00000040  

 0x0000_875C  MII_TX_CK IO control register  0x00000040  

 0x0000_876 0  MII_MDC IO control register  0x00000040  

 0x0000_8764  MII_MDIO IO control register  0x00000040  

 0x0000_8768  MII_RXCK control register  0x00000040  

 0x0000_876C  LC_PCLK IO control register  0x000000C0  

 0x0000_8770  LC_VS IO control register  0x0 00000C0  

 0x0000_8774  LC_HS IO control register  0x000000C0  

 0x0000_8778  LC_DE IO control register  0x000000C0  

 0x0000_877C  LC_DAT0 IO control register  0x000000C0  

 0x0000_8780  LC_DAT1 IO control register  0x000000C0  

 0x0000_8784  LC_DAT2 IO c ontrol register  0x000000C0  

 0x0000_8788  LC_DAT3 IO control register  0x000000C0  

 0x0000_878C  LC_DAT4 IO control register  0x000000C0  

 0x0000_8790  LC_DAT5 IO control register  0x000000C0  

 0x0000_8794  LC_DAT6 IO control register  0x000000C0  

 0x0000_8798  LC_DAT7 IO control register  0x000000C0  

 0x0000_879C  LC_DAT8 IO control register  0x000000C0  

 0x0000_87A0  LC_DAT9 IO control register  0x000000C0  

 0x0000_87A4  LC_DAT10 IO control register  0x000000C0  

 0x0000_87A8  LC_DAT11 IO control  register  0x000000C0  

 0x0000_87AC  LC_DAT12 IO control register  0x000000C0  

 0x0000_87B0  LC_DAT13 IO control register  0x000000C0  

 0x0000_87B4  LC_DAT14 IO control register  0x000000C0  

 0x0000_87B8  LC_DAT15 IO control register  0x000000C0  

 0x0 000_87BC  LC_DAT16 IO control register  0x000000C0  

 0x0000_87C0  LC_DAT17 IO control register  0x000000C0  

 0x0000_87C4  LC_DAT18 IO control register  0x000000C0  

 0x0000_87C8  LC_DAT19 IO control register  0x000000C0  

 0x0000_87CC  LC_DAT20 IO contro l register  0x000000C0  

 0x0000_87D0  LC_DAT21 IO control register  0x000000C0  

 0x0000_87D4  LC_DAT22 IO control register  0x000000C0  

 0x0000_87D8  LC_DAT23 IO control register  0x000000C0  

 0x0000_87DC  I2S_MCLK IO control register  0x00000040  
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 0x 0000_87E0  SPI_DCX1 IO control register  0x00000040  

 0x0000_87E4  SPI_DCX2 IO control register  0x00000040  

 0x0000_87E8  DDRCK IO control register  0x00000040  

 0x0000_87EC  PSW0 IO control register  0x00000040  

 0x0000_87F4  SYS_XTAL IO control regi ster  0x00000001  

 

4.6.6.1.  CA7 Configuration 1 Register  

Table 4-199 . CA7 Configuration 1 Register (Offset: 0x0000_8000)  

Bit  Symbol  Access  Description  Default  

29  CISBYPASS  RW  Cross trigger channel interface sync b ypass  0x0  

28:25  CIHSBYPASS[3:0]  RW  Cross trigger channel interface handshake 

bypass  

0xF  

24  ACINACTM  RW  In a single cluster system, tie ACINACTM 

High.  

0x1  

23:20  -   -   -   -   

19:16  CLUSTERID  RW  Value read in the Cluster ID field  0x0  

15: 0  -   -   -   -   

 

4.6.6.2.  CA7 Configuration 2 Register  

Table 4-200 . CA7 Configuration 2 Register (Offset: 0x0000_8004)  

Bit  Symbol  Access  Description  Default  

31  TSVALUEB_EN_CA7  RW  Time stamp value enable  0x1  

30  CNTVALUEB_EN_CA7  RW  Generic timer counter enable  0x1  

29:27  MAXEXTIN[1:0]  RW  Number of external outputs that ASIC 

supports  

0x4  

26:25  MAXEXTOUT[2:0]  RW  Number of external inputs that ASIC 

supports  

0x2  

24:16  -  -  -  -  

15:0  PERIPHBASE  RW  Specifies the GIC base address[30:15]  0xE000  

4.6.6.3.  CA7 Configuration 3 Register  

Table 4-201 . CA7 Configuration 3 Register (Offset: 0x0000_8008)  

Bit  Symbol  Access  Description  Default  

28  DBGROMADDRV  RW  Valid signa l for DBGROMADDR  0x1  

27:0  DBGROMADDR  RW  Specifies bits [39:12] of the ROM table 

physical address  

0x29000  

 

4.6.6.4.  CA7 Configuration 4 Register  

Table 4-202 . CA7 Configuration 4 Register (Offset: 0x0000_800C)  

Bit  Symbol  Access  Description  Default  

31:20  -  -  -  -  
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19:16  SPIDEN  RW  Secure privileged invasive debug enable  0xF  

15:12  SPNIDEN  RW  Secure privileged non - invasive debug enable  0xF  

11:8  NIDEN  RW  Non - invasive debug enable  0xF  

7:4  -   -   -   -   

3:0  EDBGRQ  RW  The ORed value of all the debug request signal 

sources in the user system must be connected to this 

signal.  

0x0  

 

4.6.6.5.  CA7 Configuration 5 Register  

Table 4-203 . CA7 Configuration 5 Register (O ffset: 0x0000_8010)  

Bit  Symbol  Access  Description  Default  

31  -   -   Reserved  -   

25  DBGSELFADDRV  RW  Valid signal for DBGSELFADDR  0x1  

24:23  -   -   -   -   

22:0  DBGSELFADDR  RW  Set this signal to bits[39:17] of the offset 

address that the debug APB interface of the 

macro cell is mapped to from the debug ROM 

physical address.  

If users want to change this setting, users 

must do this when the macro cell is at the 

reset state.  

0x10000  

 

4.6.6.6.  CA7 Configuration 6 Register  

Table 4-204 . CA7 Configuration 6 Register (Offset: 0x0000_8014)  

Bit  Symbol  Access  Description  Default  

31:22  -   -   Reserved  -   

21:19  edge_ratio_cnt_pclk  RW  edge ratio of CA7 PCLK bus(N:1)  0x3  

18:15  SMPnAMP  RO  CA7 SMP status  0x0  

14 :11  STANDBYWFI  RO  CA7 STANDBYWFI status  0x0  

10:7  STANDBYWFE  RO  CA7 STANDBYWFE status  0x0  

6:4  edge_ratio_cnt_aclk  RW  edge ratio of CA7 ACLK bus(N:1)  0x1  

3:0  -   -   -   -   

 

4.6.6.7.  CA7's SPI Host Magic Number Register  

Table 4-205 . CA7's SPI Host Magic Number Register (Offset: 0x0000_801C)  

Bit  Symbol  Access  Description  Default  

31:0  HSPI password  RW  CA7's SPI Host magic number  0x20200110  

 

4.6.6.8.  PLL Lock Status Register  

Table 4-206 . PLL Lock Status Register (Offset: 0x0000_8020)  
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Bit  Symbol  Access  Description  Default  

31:6  -   -   -   -   

5  PLL7 Lock status  RO  PLL7 Lock status  0x0  

4  PLL6 Lock status  RO  PLL6 Lock status  0x0  

3  PLL5 Lock status  RO  PLL5 Lock status  0x0  

2  PLL3 Lock status  RO  PLL3 Lock status  0x0  

1  PLL2 Lock status  RO  PLL2 Lock status  0x0  

0  PLL1 Lock status  RO  PLL1 Lock status  

0: Non -stable  

1: Stable  

Note: PLL0/PLL4 is controlled by SCU.  

0x0  

 

4.6.6.9.  DDR CTRL 0 Register  

Table 4-207 . DDR CTRL 0 Register (Offset: 0x0000_8024)  

Bit  Symbol  Access  Description  Default  

30:28  VREF_SELECT  RW  Bias voltage generated by PHY for VREF 

(When SELFBIAS = ó1ô)  

ó000ô: 0.55 * VCC15O_DDR  

ó001ô: 0.525 * VCC15O_DDR  

ó010ô: 0.475 * VCC15O_DDR  

ó011ô: 0.45 * VCC15O_DDR  

ó100ô ~ ó111ô: 0.5 * VCC15O_DDR (Default)  

0X7  

27:25  CKTREE_SKEW_4  RW  The control bits of DDR_PHY_4 used to 

adjust the skew between POSTPHYCLK2X 

and POSTCTLCLK  

0x1  

23  ext_h iPrior_ch3  RW  Raise channel 3 priority  0x0  

22  ext_hiPrior_ch2  RW  Raise channel 2 priority  0x0  

21  ext_hiPrior_ch1  RW  Raise channel 1 priority  0x0  

20  ext_hiPrior_ch0  RW  Raise channel 0 priority  

0: Disable  

1: Raise channel 0 priority  

0x 0  

15  CLOCK_EN_A  RW  Enable the DDR CMD PHY internal clock.  0x1  

14:10  CKTREE_DELAY_4  RW  The programmable delay control bits used 

to balance the DDR -PHY_4 and the chip 

clock tree of DDR controller  

0x0  

8  SELFBIAS  RW  Enable self -bias generation   

1: Bias from inside (VREF is floating.)  

0: Bias from outside (VREF is connected to 

the outside bias power.)  

0x0  

7  CONUPDATE  RW  Continuous enable update code of DLL  

1: Enable  

0x1  
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0: Disable  

5  SIO  RW  Set DQS in the single -ended mode or 

diffe rential mode  

1: Set DQS in the single -ended mode  

0: Set DQS in the differential mode  

0x0  

4  IO15V  RW  I/O voltage selection When combo PHY is 

operating at 1.35 V, 1.5 V, or 1.8 V, please 

set this pin to logic 1. When combo PHY is 

operating at 1.2 V, please set this pin to 

logic ó0ô. 1: 1.35 V, 1.5 V, or 1.8 V 0: 1.2 V  

0x0  

3  BYONE  RW  Select the 1:1 mode or 1:2 mode 1: (1:1) 

mode  

0: (1:2) mode  

0x0  

2  LPDDR2  RW  Enable the LPDDR2 mode  0x0  

1  DDR3  RW  Enable DDR3 mode  0x1  

0  MDDR1  RW  Enable MDDR (LPDDR) mode  0x0  

 

4.6.6.10.  DDR CTRL 1 Register  

Table 4-208 . DDR CTRL 1 Register (Offset: 0x0000_8028)  

Bit  Symbol  Access  Description  Default  

31:27  CKTREE_DELAY_1  RW  The programmable delay control bits 

used to balance the DDR -PHY_1 and 

the chip clock tree of DDR controller  

0x0  

26:24  CKTREE_SKEW_1  RW  The control bits of DDR -PHY_1 used to 

adjust the skew between 

POSTPHYCLK2X and POSTCTLCLK  

0x3  

23:19  CKTREE_DELAY_0  RW  The programmable delay cont rol bits 

used to balance the DDR -PHY_0 and 

the chip clock tree of DDR controller  

0x0  

18:16  CKTREE_SKEW_0  RW  The control bits of DDR -PHY_0 used to 

adjust the skew between 

POSTPHYCLK2X and POSTCTLCLK  

0x3  

11:8  DUTYSEL  RW  The CK/CKB duty adjusting bits  0x8  

7:3  CMD_CKTREE_DELAY  RW  The programmable delay control bits 

used to balance the DDR -PHY_CMD 

and the chip clock tree of DDR 

controller  

0x0  

2:0  CMD_CKTREE_SKEW  RW  The skew control of of DDR -PHY_CMD 

bits used to adjust the skew between 

POSTPHYCLK2X and POSTCTLCLK  

0x3  
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4.6.6.11.  DDR CTRL 2 Register  

Table 4-209 . DDR CTRL 2 Register (Offset: 0x0000_802C)  

Bit  Symbol  Access  Description  Default  

31:27  CKTREE_DELAY_3  RW  The programmable delay control bit s used 

to balance the DDR -PHY_3 and the chip 

clock tree of DDR controller  

0x0  

26:24  CKTREE_SKEW_3  RW  The control bits of DDR -PHY_3 used to 

adjust the skew between POSTPHYCLK2X 

and POSTCTLCLK  

0x3  

23:19  CKTREE_DELAY_2  RW  The programmable delay co ntrol bits used 

to balance the DDR -PHY_2 and the chip 

clock tree of DDR controller  

0x0  

18:16  CKTREE_SKEW_2  RW  The control bits of DDR -PHY_2 used to 

adjust the skew between POSTPHYCLK2X 

and POSTCTLCLK  

0x3  

9:5  CLOCK_EN  RW  Enable the DDR PHY inter nal clock  

Bit[9]: DDR -PHY_4  

Bit[8]: DDR -PHY_3  

Bit[7]: DDR -PHY_2  

Bit[6]: DDR -PHY_1  

Bit[5]: DDR -PHY_0  

ó1ô: In the normal mode, all clock signals in 

DDR PHY are toggling.  

ó0ô: In the low-power mode, the unused 

clock signals are gated.  

0x1F  

4:0  LEAKTEST  RW  Enter the I/O leakage test mode  

Bit[4]: DDR -PHY_4  

Bit[3]: DDR -PHY_3  

Bit[2]: DDR -PHY_2  

Bit[1]: DDR -PHY_1  

Bit[0]: DDR -PHY_0  

ó0ô: Normal operation  

ó1ô: Power-down mode  

0x0  

4.6.6.12.  SBS_OTG CTRL Register  

Table 4-210 . SBS_OTG CTRL Register (Offset: 0x0000_8030)  

Bit  Symbol  Access  Description  Default  

31:9  -   -   Reserved  -   

23:21  PREEMPS  RW  3-bit control signal of the pre -emphasis 

strength  

000: None  

111: Strongest  

0x7  
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Default setting = 111  

20  PREENPS_EN  RW  Control pre -emphasis function  

0: Disable  

1: Enable  

Default setting = 1  

0x1  

19  V115_TEMP  RW  SQ reference voltage variation with 

temperature  

Default setting: V115_TEMP = 0  

0x0  

18  TXSR0  RW  High -speed transmitter slew rate adjus tment.  

Default setting: TXSR0 = 0  

0x0  

17:16  RS[2:1]  RW  PLL loop filter resistor setting used for adjusting 

BW  

Default setting: RS[2:1] = [00]  

0x0  

15:14  PCR[2:1]  RW  High -speed transmitter current level setting  

Default setting: PCR[2:1] = [11]   

0x1  

13:12  IS[2:1]  RW  PLL charge pump current setting used for 

adjusting BW  

Default setting: IS[2:1] = [00]  

0x0  

11  HD2  RW  3-bit control signal of the reference voltage in 

the host disconnect detect circuit  

{HD2,HD1,HD0}  

000: 574 mV  

011: 629  mV  

100: 503 mV  

111: 557 mV  

0x0  

10  HD1  RW  -   0x0  

9  HD0  RW  -   0x0  

8  ext_suspendm  RW  This signal sets the transceiver in a mode that 

draws the minimum power from the supply and 

shuts down all blocks that are not necessary for 

the suspend/re sume operations. When 

suspended, the TERMSELECT signal must 

always be set in the FS mode to ensure that the 

1.5 -kǹ pull-up resistor on DP remains powered.  

0: Draw the suspend current  

1: Draw the normal current  

0x1  

7  u_iddig  RW  This signal indicates  that the connected plug is 

mini -A or mini -B. It must be valid within 20 ms 

after the u_idpulup signal is set to ñ1ò.  

0: Connected to a mini -A plug  

1: Connected to a mini -B plug  

0x0  
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6  wakeup  RW  The remote L2 wakeup invoked by application  

This sign al is used only when FOTG210 operates 

in the device mode.  

0x0  

5  -   -   -   -   

4  oscouten  RW  CLKOSCO clock output selection  

Toggling the OSCOUTEN signal will cause the 

CLKOSCO, CLK60SYS, CLK48M, or 

SUSCLK120/SUSCLK480 signal to generate the 

glitches.   

0: CLKOSCO is disabled.  

1: CLKOSCO is enabled.  

0x0  

3  pllaliv  RW  When PLLALIV = ó1ô, the suspended PLL will be 

alive, while SUSCLK120/SUSCLK480 and 

CLK48M will generate the clock.  

In other cases, SUSCLK120/SUSCLK480 will be 

generated as logic low.   

Toggling the PLLALIV signal will cause the 

CLKOSCO, CLK60SYS, CLK48M, or 

SUSCLK120/SUSCLK480 signals to generate 

glitches.  

0x0  

2:1  xtlsel  RW  Reference clock frequency selection  

00: Select the 12 MHz input reference clock  

01: Select the 30 MHz inp ut reference clock  

1X: Reserved  

Reference clock is 12 MHz. Bits should be fixed 

at '00'.  

0x1  

0  outclksel  RW  Reference clock selection  

0: Reference clock from XTALIN  

1: Reference clock from CORECLKIN  

Reference clock is from XTALIN. This bit shoul d 

be fixed at '0'.  

0x0  

 

4.6.6.13.  SBS_OTG_1 CTRL Register  

Table 4-211 . SBS_OTG_1 CTRL Register (Offset: 0x0000_8034)  

Bit  Symbol  Access  Description  Default  

31:24  -   -   Reserved  -   

23:21  PREEMPS  RW  3-bit control  signal of the pre -emphasis 

strength  

000: None  

111: Strongest  

Default setting = 111  

0x7  
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20  PREENPS_EN  RW  Control pre -emphasis function  

0: Disable  

1: Enable  

Default setting = 1  

0x1  

19  V115_TEMP  RW  SQ reference voltage variation with 

temper ature  

Default setting: V115_TEMP = 0  

0x0  

18  TXSR0  RW  High -speed transmitter slew rate adjustment.  

Default setting: TXSR0 = 0  

0x0  

17:16  RS[2:1]  RW  PLL loop filter resistor setting used for adjusting 

BW  

Default setting: RS[2:1] = [00]  

0x0  

15:14  PCR[2:1]  RW  High -speed transmitter current level setting  

Default setting: PCR[2:1] = [11]  

0x1  

13:12  IS[2:1]  RW  PLL charge pump current setting used for 

adjusting BW  

Default setting: IS[2:1] = [00]  

0x0  

11  HD2  RW  3-bit control signal of  the reference voltage in 

the host disconnect detect circuit  

{HD2,HD1,HD0}  

000: 574 mV  

011: 629 mV  

100: 503 mV  

111: 557 mV  

0x0  

10  HD1  RW  -   0x0  

9  HD0  RW  -   0x0  

8  ext_suspendm  RW  This signal sets the transceiver in a mode that 

draws the  minimum power from the supply and 

shuts down all blocks that are not necessary for 

the suspend/resume operations. When 

suspended, the TERMSELECT signal must 

always be set in the FS mode to ensure that the 

1.5 -kǹ pull-up resistor on DP remains powered.  

0:  Draw the suspend current  

1: Draw the normal current  

0x1  

7  u_iddig  RW  This signal indicates that the connected plug is 

mini -A or mini -B. It must be valid within 20 ms 

after the u_idpulup signal is set to ñ1ò.  

0: Connected to a mini -A plug  

1: Conne cted to a mini -B plug  

0x0  

6  wakeup  RW  The remote L2 wakeup invoked by application  0x0  
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This signal is used only when FOTG210 operates 

in the device mode.  

5  -   -   -   -   

4  oscouten  RW  CLKOSCO clock output selection  

Toggling the OSCOUTEN signal  will cause the 

CLKOSCO, CLK60SYS, CLK48M, or 

SUSCLK120/SUSCLK480 signal to generate the 

glitches.  

0: CLKOSCO is disabled.  

1: CLKOSCO is enabled.  

0x0  

3  pllaliv  RW  When PLLALIV = ó1ô, the suspended PLL will be 

alive, while SUSCLK120/SUSCLK480 and 

CLK48M will generate the clock.  

In other cases, SUSCLK120/SUSCLK480 will be 

generated as logic low.  

Toggling the PLLALIV signal will cause the 

CLKOSCO, CLK60SYS, CLK48M, or 

SUSCLK120/SUSCLK480 signals to generate 

glitches.  

0x0  

2:1  xtlsel  RW  Reference  clock frequency selection  

00: Select the 12 MHz input reference clock  

01: Select the 30 MHz input reference clock  

1X: Reserved  

Reference clock is 12 MHz. Bits should be fixed 

at '00'.  

0x1  

0  outclksel  RW  Reference clock selection  

0: Reference cl ock from XTALIN  

1: Reference clock from CORECLKIN  

Reference clock is from XTALIN. This bit should 

be fixed at '0'.  

0x0  

 

4.6.6.14.  PLL1 Control Register  

Table 4-212 . PLL1 Control Register (Offset: 0x0000_8040)  

Bit  Symbol  Access  Description  Default  

31:22  -   -   Reserved  -   

21:20  FS  RW  PLL1 CKOUT frequency range selection  0x3  

19:13  NS  RW  PLL1 N value  0x28  

12:8  MS  RW  PLL1 M value  0x1  

5:4  CC  RW  PLL1 bandwidth selection  0x2  

3:2  -  -  -  -  

0  EN  RW  PLL1 enable signal (Default enable and disable by 0x1  
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users)  

1: Enable PLL  

0: Power down PLL  

 

4.6.6.15.  PLL1 Lock Timer Register  

Table 4-213 . PLL1 Lock Timer Register (Offset: 0x0000_8044)  

Bit  Symbol  Access  Desc ription  Default  

31:0  Lock timer  RW  PLL1 lock stable release timer  0x000005DC  

 

4.6.6.16.  PLL2 Control Register  

Table 4-214 . PLL2 Control Register (Offset: 0x0000_8048)  

Bit  Symbol  Access  Description  Default  

31:22  -   -   Reserved  -   

21:20  FS  RW  PLL2 CKOUT frequency range selection  0x3  

19:13  NS  RW  PLL2 N value  0x18  

12:8  MS  RW  PLL2 M value  0x1  

7:6  -  -  -  -  

5:4  CC  RW  PLL2 loop bandwidth selection  0x2  

3:2  -  -  -  -  

0  EN  RW  PLL2 enable signal  

(Default enable and disable by users)  

1: Enable PLL  

0: Power down PLL  

0x1  

 

4.6.6.17.  PLL2 Lock Timer Register  

Table 4-215 . PLL2 Lock Timer Register (Offset: 0x0000_804C)  

Bit  Symbol  Access  Description  Default  

31:0   Lock timer  RW  PLL2 lock stable release timer  0x000005DC  

 

4.6.6.18.  PLL3 Control Register  

Table 4-216 . PLL3 Control Register (Offset: 0x0000_8050)  

Bit  Symbol  Access  Description  Default  

31:29  -   -   Reserved  -   

28:24  PS  RW  PLL3 P value  0x4  

20:12  NS  RW  PLL3 N value  0xD5  

10:8  MS  RW  PLL3 M value  0x2  

6:4  IS  RW  PLL3 loop bandwidth selection  0x5  

3:2  RS  RW  PLL3 loop bandwidth selection  0x3  

0  EN  RW  PLL3 enable signal  

1: Enable PLL  

0x0  
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0: Po wer down PLL  

 

4.6.6.19.  PLL3 Lock Timer Register  

Table 4-217 . PLL3 Lock Timer Register (Offset: 0x0000_8054)  

Bit  Symbol  Access  Description  Default  

31:0  Lock timer  RW  PLL3 lock stable release timer  0x00002328   

 

4.6.6.20.  PLL5 Control Register  

Table 4-218 . PLL5 Control Register (Offset: 0x0000_8060)  

Bit  Symbol  Access  Description  Default  

31:29  -   -   Reserved  -   

28:24  PS  RW  PLL5 P value  0x2  

20:12  NS  RW  PLL5 N val ue  0xC6  

10:8  MS  RW  PLL5 M value  0x2  

6:4  IS  RW  PLL5 loop bandwidth selection  0x5  

3:2  RS  RW  PLL5 loop bandwidth selection  0x3  

0  EN  RW  PLL5 enable signal  

1: Enable PLL  

0: Power down PLL  

0x0  

 

4.6.6.21.  PLL5 Lock Timer Register  

Table 4-219 . PLL5 Lock Timer Register (Offset: 0x0000_8064)  

Bit  Symbol  Access  Description  Default  

31:0  Lock timer  RW  PLL5 lock stable release timer  0x00002328  

 

4.6.6.22.  DLL0 Control Register  

Table 4-220 . DLL0 Control Register (Offset: 0x0000_8068)  

Bit  Symbol  Access  Description  Default  

31:29  -   -   Reserved  -   

8  lock_in  RO  Lock status  0x0  

7  -   -   -   -   

6  pdn  RW  Power -down mode setting, active low.  0x0  

5:4  frange  RW  Frequency range setting signal  

00: 50 MHz ~ 73 MHz  

01: 73 MHz ~ 110 MHz  

10: 110 MHz ~ 150 MHz  

11: 150 MHz ~ 210 MHz  

0x11  

3:2  pd_gain  RW  Control the gain of PD  

PD_GAIN[1:0] = 2ôb00, the gain of PD will be the 

maximum value.  

0x10  
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PD_GAIN[1:0] = 2ôb11, the gain of PD will be the 

minimum value.  

1:0  afl_gain  RW  Control the gain of AFL  

AFL_GAIN[1:0] = 2ôb00: the gain of AFL will be the 

maximum value.  

AFL_GAIN[1:0] = 2ôb11: the gain of AFL will be the 

minimum value.  

0x10  

 

4.6.6.23.  DLL1 Control Re gister  

Table 4-221 . DLL1 Control Register (Offset: 0x0000_806C)  

Bit  Symbol  Access  Description  Default  

31:29  -   -   Reserved  -   

8  lock_in  RO  Lock status  0x0  

7  -   -   -   -   

6  pdn  RW  Power -down mode setting, active low  0x0  

5:4  frange  RW  Frequency range setting signal  

00: 50 MHz ~ 73 MHz  

01: 73 MHz ~ 110 MHz  

10: 110 MHz ~ 150 MHz  

11: 150 MHz ~ 210 MHz  

0x11  

3:2  pd_gain  RW  Control the gain of PD  

PD_GAIN[1:0] = 2ôb00, the gain of PD will be the 

maximum value.  

PD_GAIN[1:0] = 2ôb11, the gain of PD will be the 

minimum value.  

0x10  

1:0  afl_gain  RW  Control the gain of AFL  

AFL_GAIN[1:0] = 2ôb00: the gain of AFL will be the 

maximum value. AFL_GAIN[1:0] = 2ôb11: the gain 

of AFL will be the minimum value.  

0x10  

 

4.6.6.24.  Clock Enable 0 Register  

Table 4-222 . Clock Enable 0 Register (Offset: 0x0000_8070)  

Bit  Symbol  Access  Description  Default  

31:16  -   -   Reserved  -   

15  mac2_ck_src_en  RW  mac2 clock s ource enable control (MII)  0x0  

14  mac1_ck_src_en  RW  mac1 clock source enable control (RMII)  0x0  

13  mac0_ck_src_en  RW  mac0 clock source enable control 

(RGMII)  

0x0  

12  mac1_refck_out_en  RW  mac1 ref clock output to PHY enable 

control (RMII)  

0x0  

11  -   -   -   -   
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10  otg2_30m_in_en  RW  Otg2 ref clk clock enable control  0x0  

9  mac1_refck_mac_en  RW  mac1 ref clock enable control(RMII)  0x0  

8  mac_rxck_en  RW  mac rxck clock enable control(RGMII)  0x0  

-   -   -   -   -   

6  emmc1_ck_en  RW  sdc_1 clock enable control  0x0  

5  emmc_ck_en  RW  sdc_0 clock enable control  0x0  

4  lc_scaler_en  RW  scaler clock enable control  0x0  

3  lc_clk_en  RW  lc_clk clock enable control  0x0  

2  ddr3_ctlclk_en  RW  ddr main clock enable control  0x1  

1  otg1_30m_in_en  RW  otg1 ref clk clock enable control  0x0  

0  otg_30m_in_en  RW  otg ref clk clock enable control  0x0  

 

4.6.6.25.  Clock Enable 1 Register  

Table 4-223 . Clock Enable 1 Register (Offset: 0x0000_8074 )  

Bit  Symbol  Access  Description  Default  

31  wdt3_extck_en  RW  wdt3 extclk clock enable control  0x1  

30  wdt2_extck_en  RW  wdt2 extclk clock enable control  0x1  

29  wdt1_extck_en  RW  wdt1 extclk clock enable control  0x1  

28  wdt_extck_en  RW  wdt extclk clock enable control  0x1  

27  uart9_uclk_en  RW  uart9_uclk clock enable control  0x0  

26  uart8_uclk_en  RW  uart8_uclk clock enable control  0x0  

25  uart7_uclk_en  RW  uart7_uclk clock enable control  0x0  

24  uart6_uclk_en  RW  uart6_uclk c lock enable control  0x0  

23  uart5_uclk_en  RW  uart5_uclk clock enable control  0x0  

22  uart4_uclk_en  RW  uart4_uclk clock enable control  0x0  

21  uart3_uclk_en  RW  uart3_uclk clock enable control  0x0  

20  uart2_uclk_en  RW  uart2_uclk clock ena ble control  0x0  

19  uart1_uclk_en  RW  uart1_uclk clock enable control  0x0  

18  uart_uclk_en  RW  uart_uclk clock enable control  0x1  

17  tmr3_extck3_en  RW  Extclk3 clock enable control of PWMTIMER_3  0x0  

16  tmr3_extck2_en  RW  Extclk2 clock ena ble control of PWMTIMER_3  0x0  

15  tmr3_extck1_en  RW  Extclk1 clock enable control of PWMTIMER_3  0x0  

14  tmr3_extck0_en  RW  Extclk0 clock enable control of PWMTIMER_3  0x0  

13  tmr2_extck3_en  RW  Extclk3 clock enable control of PWMTIMER_2  0x0  

12  tmr2_extck2_en  RW  Extclk2 clock enable control of PWMTIMER_2  0x0  

11  tmr2_extck1_en  RW  Extclk1 clock enable control of PWMTIMER_2  0x0  

10  tmr2_extck0_en  RW  Extclk0 clock enable control of PWMTIMER_2  0x0  

9  tmr1_extck3_en  RW  Extclk3 cloc k enable control of PWMTIMER_1  0x0  

8  tmr1_extck2_en  RW  Extclk2 clock enable control of PWMTIMER_1  0x0  

7  tmr1_extck1_en  RW  Extclk1 clock enable control of PWMTIMER_1  0x0  
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6  tmr1_extck0_en  RW  Extclk0 clock enable control of PWMTIMER_1  0x0  

5  tmr_extck3_en  RW  Extclk3 clock enable control of PWMTIMER  0x0  

4  tmr_extck2_en  RW  Extclk2 clock enable control of PWMTIMER  0x0  

3  tmr_extck1_en  RW  Extclk1 clock enable control of PWMTIMER  0x0  

2  tmr_extck0_en  RW  Extclk0 clock enable co ntrol of PWMTIMER  0x0  

1  canbus1_en  RW  canbus controller 1 clock enable control  0x0  

0  canbus_en  RW  canbus controller clock enable control  0x0  

 

4.6.6.26.  Clock Enable 2 Register  

Table 4-224 . Clock Enable 2 Register (Offset: 0x0000_8078)  

Bit  Symbol  Access  Description  Default  

30  ssp7_ck_en  RW  Sspclk7 clock enable control  0x0  

29  ssp6_ck_en  RW  Sspclk6 clock enable control  0x0  

28  ssp5_ck_en  RW  Sspclk5 clock enable control  0x0  

27  ssp4_ck_en  RW  Sspclk4 clock enable control  0x0  

26  ssp3_ck_en  RW  Sspclk3 clock enable control  0x0  

25  ssp2_ck_en  RW  Sspclk2 clock enable control  0x0  

24  ssp1_ck_en  RW  Sspclk1 clock enable control  0x0  

23  ssp_ck_en  RW  Sspclk clock enable control  0x 0  

22  ssp1_i2s_ck_en  RW  Sspclk1_i2s clock enable control  0x0  

21  ssp_i2s_ck_en  RW  Sspclk_i2s clock enable control  0x0  

20:10  -   -   Reserved  -   

9  audio_clk_en  RW  Audio master clock enable control (12.288 MHz)  0x0  

8  tdc_mclk_en  RW  TDC clock enable control  0x0  

7  adc_mclk_en  RW  ADC clock enable control  0x0  

6:0  -   -   Reserved  -   

 

4.6.6.27.  Clock Mux Selection Register  

Table 4-225 . Clock Mux Selection Register (Offset: 0x0000_807C)  

Bit  Symbol  Access  Description  Default  

31  peri3_osc_sw  RW  Peripheral OSC switch 3  0x0  

30  peri2_osc_sw  RW  Peripheral OSC switch 2  0x0  

29  peri1_osc_sw  RW  Peripheral OSC switch 1  0x0  

28  uart8_fir_sel  RW  UART8 FIR mode selection  0x0  

27  uart7_fir _sel  RW  UART7 FIR mode selection  0x0  

26  uart6_fir_sel  RW  UART6 FIR mode selection  0x0  

25  uart5_fir_sel  RW  UART5 FIR mode selection  0x0  

24  uart4_fir_sel  RW  UART4 FIR mode selection  0x0  

23  uart3_fir_sel  RW  UART3 FIR mode selection  0x0  

22  uart2_fir_sel  RW  UART2 FIR mode selection  0x0  
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21  uart1_fir_sel  RW  UART1 FIR mode selection  0x0  

20  uart_fir_sel  RW  UART FIR mode selection  0x0  

19:17  -   -   -   -   

16  peri4_osc_sw  RW  Peripheral OSC switch 4  0x0  

14  rmii_refck _inv  RW  Select rmii refck output clock inverse  

0: REFCLK  

1: Inverse of REFCLK  

0x0  

13  emmc_osc_sw  RW  Select PLL3 as EMMC clock source  

0: Internal 120 MHz OSC  

1: PLL3  

0x0  

12  pll3_ref_sel  RW  pll3 ref clock sel  

1: 25 MHz for SDC clock gen  

0: 12 MHz for audio clock gen  

0x0  

11  ssp1_i2s_sel  RW  Select SSP1_I2S clock source for audio 

12.288 MHz  

0x0  

10  ssp_i2s_sel  RW  Select SSP_I2S clock source for audio 

12.288 MHz  

0x0  

9  pll6_osc_sw_1  RW  select PLL6 as clock source switch 1  0x0  

8  pll6_osc_sw_2  RW  select PLL6 as clock source switch 2  0x0  

7  timer_clk_sw  RW  Timer clock source sw  

0: From PLL2  

1: From 32.768 KHz  

0x0  

6  uart_30m_disable  RW  uart clock source selection  

0: 30 MHz from 120 MHz (Internal Ring OSC)  

1: Fro m uart_fdiv clock output  

0x0  

5:4  -   -   -   -   

3  uart9_fir_sel  RW  UART9 FIR mode selection  0x0  

2:0  -   -   -   -   

 

4.6.6.28.  Clock Divider 1 Register  

Table 4-226 . Clock Divider 1 Register (Offset: 0x0000_8080)  

Bit  Symbol  Access  Description  Default  

27:22  mac_50M_cnt  RW  mac 50 MHz Ref clock divider  0x9  

21:20  ssp_i2s_cnt  RW  ssp_i2s clock divider  0x1  

19:14  apb_cnt  RW  Non -secure APB pclk divider  0x5  

13:12  -   -   -   -   

11:6  adc_pll_cnt  RW  ADC mcl k divider  0x31  

5:0  otg_src_cnt  RW  divider for OTG 30 MHz source clock  0x13  

 

4.6.6.29.  Clock Divider 2 Register  

Table 4-227 . Clock Divider 2 Register (Offset: 0x0000_8084)  
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Bit  Symbol  Access  Description  Default  

31:26  mac0_2p5_cnt  RW  2.5 MHz of mac0 divider (RGMII)  0x31  

25:20  mac0_25_cnt  RW  25 MHz of mac0 divider (RGMII)  0x13  

19:16  mac0_125_cnt  RW  125 MHz of mac0 divider (RGMII)  0x3  

13:8  audio_cnt  RW  Audio clock source divider  0xC  

7:4  -  RW  Reserved  0x3  

3:0  lcd_cnt  RW  LCDC lc_clk divider  0x1  

 

4.6.6.30.  Clock Divider 3 Register  

Table 4-228 . Clock Divider 3 Register (Offset: 0x0000_8088)  

Bit  Symbol  Access  Description  Default  

31:28  ca7_dbg_cnt  RW  CA7 debug clk divider  0x3  

27:22  mac2_25_cnt  RW  25 MHz of mac2 divider (MII)  0X13  

21:18  uart_fir_cnt  RW  uart fir mode clock divider  0x4  

17:12  lcdc_pll_cnt  RW  PLL source of DDR clock divider  0x31  

11:6  uart_cnt  RW  uart clock divider  0x3  

5:0  lc_scaler_cnt  RW  LCDC scaler divider  0x1  

 

4.6.6.31.  Clock Divider 4 Register  

Table 4-229 . Clock Divider 4 Register (Offset: 0x0000_808C)  

Bit  Symbol  Access  Description  Default  

31:30  mac_cnt  RW  mac pr e divider  0x1  

29:26  fcnt_n  RW  uart fraction divider parameter n  0x4  

25:22  fcnt_m  RW  uart fraction divider parameter m  0x4  

21:20  can1_cnt  RW  can bus 1 system clock divider  0x1  

19:18  can0_cnt  RW  can bus 0 system clock divider  0x1  

17:16  spi_cnt  RW  spi clk divider  0x1  

15:14  ssp_spi_cnt  RW  ssp clk divider  0x1  

11:8  -   -   -   -   

7:4  ahb_cnt  RW  ahb clk divider  0x4  

3:0  ca7_cnt  RW  Ca7 bus divider  0x1  

 

4.6.6.32.  MISC. Register  

Table 4-230 . MISC. Register  (Offset: 0x0000_8090)  

Bit  Symbol  Access  Description  Default  

31:30  dma_switch  RW  DMA switch mode selection  0x0  

29  boot_msg_dis  RO  FW boot message disable  0x0  

28  EVENTI_EN  RW  EVENTI_EN  

1: Enable WFE trigger in  

0: Di sable WFE trigger in  

0x0  
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27:26  -   -   -   -   

25:16  R0SIZE  RW  TZC secure region configuration  0x0  

11  wdtoff_dis_3  RW  wdtoff_dis for WDT3  0x0  

10  wdtoff_dis_2  RW  wdtoff_dis for WDT2  0x0  

9  wdtoff_dis_1  RW  wdtoff_dis for WDT1  0x0  

8  wdtoff_dis_0  RW  wdtoff_dis for WDT0  0x0  

7:0  -   -   -   -   

 

4.6.6.33.  Software Reset Mask 0 (swrst_msk0) Register  

Table 4-231 . Software Reset  Mask 0 (swrst_msk0) Register (Offset: 0x0000_8094)  

Bit  Symbol  Access  Descr iption  Default  

31:0  swrst0  RW  [31]: presetn_apbs_u_CA7QCS  

Note: PCLKDBG & PCLKSYS are reset mask by the same 

signal.  

[30]: -   

[29]: rst_n_u_ADC  

[28]: Presetn_EMC_ROM  

[27]: Presetn_EMC_SRAM  

[26]: Presetn_TZC_lcdc_ddr  

[25]: Presetn_TZC_bus_ddr  

[24 ]: Presetn_TZC_ca7_ddr  

[23]: -  

[21]: PRESETn_u_H2P_u2  

[17]: Aresetn_TZC_lcdc_ddr_ch3  

[16]: Aresetn_TZC_bus_ddr_ch2  

[15]: Aresetn_TZC_bus_ddr_ch1  

[14]: Aresetn_TZC_ca7_ddr_ch0  

[13]: AResetn3_DDR3_TOP  

[12]: AResetn2_DDR3_TOP  

[11]: AResetn1_DDR3_TOP  

[10]: AResetn0_DDR3_TOP  

[9]: MResetn_DDR3_TOP  

[8]: PResetn_DDR3_TOP  

[7]: AResetn_u_LCDC  

[6]: PRESETn_u_LCDC  

[5]: TV_RSTn_LCDC  

[4]: LC_SCALER_RSTn_LCDC  

[3]: LC_RSTn_LCDC  

[2]: ARSTn_DMAC_u1  

[1]: ARSTn_DMAC_u0  

[0]: PRSTn_DMAC_u1  

0x0  
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4.6.6.34.  Software Res et Mask 1 (swrst_msk1) Register  

Table 4-232 . Software Reset  Mask 1 (swrst_msk1) Register (Offset: 0x0000_8098)  

Bit  Symbol  Access  Description  Default  

31:0  Swrst1  RW  [31]: PRSTn_DMAC_u0  

[30]: AResetn_EMC_RO M  

[29]: AResetn_EMC_RAM  

[28]: AResetn_BP141  

[27]: sys_rst_n_u_CAN_1  

[26]: sys_rst_n_u_CAN  

[25]: PRSTn_u_SSP_I2S_u1  

[24]: PRSTn_u_SSP_I2S_u0  

[23]: PRSTn_u_SSP_SPI_u7  

[22]: AResetn_u_MAC_RGMII  

[21]: PResetn_u_MAC_RGMII  

[20]: AResetn_u_MAC_RMII  

[19 ]: PResetn_u_MAC_RMII  

[18]: AResetn_u_MAC_MII  

[17]: PResetn_u_MAC_MII  

[16]: eFuse_RST_N_EFUSE40LP_CTRL  

[15]: PRESET_N_EFUSE40LP_CTRL  

[14]: sys_rstn_SPI2AHBL  

[13]: PRSTn_u_SSP_u6  

[12]: PRSTn_u_SSP_u5  

[11]: PRSTn_u_SSP_u4  

[10]: PRSTn_u_SSP_u3  

[9]: PRSTn_u_SSP_u2  

[8]: PRSTn_u_SSP_u1  

[7]: PRSTn_u_SSP_u0  

[6]: -   

[5]: BusnRst_u_cryptomaster  

[4]: hw_rstn_u_SDC_eMMC  

[3]: hw_rstn_u_SDC_eMMC_1  

[2]: sys_rstn_FTSPI020  

[1]: prstn_WDT_u3  

[0]: prstn_WDT_u2  

0x0  

 

4.6.6.35.  Software Reset Mask 2 (swrst_msk2) Regis ter  

Table 4-233 . Software Reset  Mask 2 (swrst_msk2) Register (Offset: 0x0000_809C)  

Bit  Symbol  Access  Description  Default  
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31:0  Swrst2  RW  [31]: prstn_WDT_u1  

[30]: prstn_WDT_u0  

[29]: prstn_TRNG  

[28]: prstn_ GPIO_u0  

[27]: prstn_GPIO_u1  

[26]: prstn_KBC  

[25]: prstn_CAN_u0  

[24]: prstn_CAN_u1  

[23]: PRSTn_u_UART_u8  

[22]: PRSTn_u_UART_u7  

[21]: PRSTn_u_UART_u6  

[20]: PRSTn_u_UART_u5  

[19]: PRSTn_u_UART_u4  

[18]: PRSTn_u_UART_u3  

[17]: PRSTn_u_UART_u2  

[16]: PR STn_u_UART_u1  

[15]: PRSTn_u_UART_u0  

[14]: prstn_PWMTMR_u3  

[13]: prstn_PWMTMR_u2  

[12]: prstn_PWMTMR_u1  

[11]: prstn_PWMTMR_u0  

[10]: prstn_IIC_u4  

[9]: prstn_IIC_u3  

[8]: prstn_IIC_u2  

[7]: prstn_IIC_u1  

[6]: prstn_IIC_u0  

[5]: prstn_TDC  

[4]: prstn_ADC   

[3]: -   

[2]: -   

[1]: prstn_H2P_u0  

[0]: prstn_H2P_u1  

0x0  

 

4.6.6.36.  Software Reset Mask 3 (swrst_msk3) Register  

Table 4-234 . Software Reset  Mask 3 (swrst_msk3) Register (Offset: 0x0000_80A0)  

Bit  Symbol  Access  Descr iption  Default  

18  -  RW  -  0x0  

17  nic_0_bus_rstn  RW  NIC_0 bus reset  0x0  

16  nic_1_bus_rstn  RW  NIC_1 bus reset  0x0  

15: 3  -   -   -   -   

2  ca7_sysrst  RW  CA7 core reset  0x0  
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1  PRSTn_u_UART_u9  RW  Presetn of UART9  0x0  

0  -   -   -   -   

 

4.6.6.37.  Sof tware Reset Register  

Table 4-235 . Software  Reset Register (Offset: 0x0000_80A4)  

Bit  Symbol  Access  Description  Default  

31:6  -   -   Reserved  -   

5  otg2_rst_n  RW  OTG2 reset gated  0x0  

4  otg1_rst_n  RW  OTG1 reset gated  0x0  

3  otg_rst_n  RW  OTG reset gated  0x0  

2  -   RW  -  0x0  

1  Dphy_resetn  RW  Reset Dphy after FTDDR3030 init OK  0x0  

0  -   -   -   -   

 

4.6.6.38.  PLL6 Control Register  

Table 4-236 . PLL6 Control  Register (Offset: 0x0000_80C8)  

Bit  Symbol  Access  Description  Default  

31:22  -   -   Reserved  -   

21:20  FS  RW  PLL6 CKOUT frequency range selection  0x3  

19:13  NS  RW  PLL6 N value  0x18  

12:8  MS  RW  PLL6 M value  0x1  

5:4  CC  RW  PLL6 bandwidth sel ection  0x2  

0  EN  RW  PLL6 enable signal (Default enable and disable by user)  

1: Enable PLL  

0: Power down PLL  

0x1  

 

4.6.6.39.  PLL6 Lock Timer Register  

Table 4-237 . PLL6 Lock Timer Register (Offset: 0x0000_80CC)  

Bit  Symbol  Access  Description  Default  

31:0  Lock timer  RW  PLL6 lock stable release timer  0x000005DC  

 

4.6.6.40.  Clock Divider 5 Register  

Table 4-238 . Clock Divider  5 Register (Offset: 0x0000_80D0)  

Bit  Symbol  Access  Description  Default  

31:30  -   -   -   -   

29:24  mac2_2p5_cnt  RW  2.5 MHz of mac2 divider(MII)  0x9  

23:18  Timer3_cnt  RW  pwm timer clock divider of PWMTMR_u3  0x27  

17:12  Timer2_cnt  RW  pwm timer clock divider of PWMTMR_u2  0x27  

11:6  Timer1_cnt  RW  pwm timer clock divider of PWMTMR_u1  0x27  

5:0  Timer0_cnt  RW  pwm timer clock divider of PWMTMR_u0  0x27  
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4.6.6.41.  Efuse Read Password Register  

Table 4-239 . Efuse Read Password Register (Offset: 0x0000_80D4)  

Bit  Symbol  Access  Description  Default  

31:0  efuse_pwd  RW  efuse read password  0x20200110  

 

4.6.6.42.  WDT Tickle Feature Register  

Table 4-240 . WDT Tickle Feature  Register (Offset: 0x0000_80D8)  

Bit  Symbol  Access  Descri ption  Default  

31:24  WDT0tickle  RW  WDT0 tickle register setting  0x0  

23:16  WDT1tickle  RW  WDT1 tickle register setting  0x0  

15:8  WDT2tickle  RW  WDT2 tickle register setting  0x0  

7:0  WDT3tickle  RW  WDT3 tickle register setting  0x0  

 

4.6.6.43.  EFUSE F eature Read Register  

Table 4-241 . EFUSE Feature  Read Register (Offset: 0x0000_80DC)  

Bit  Symbol  Access  Description  Default  

31:7  -   RO  -   0x0  

6  emmc_drive_sel  RO  eMMC pad driving strength selection  0x0  

5  ef_jtag_dis  RO  JTAG function disable  

0: JTAG function is enabled.  

1: JTAG function is disabled.  

0x0  

4  ef_sec_en  RO  Security enable  

0: Security is disabled.  

1: Security is enabled.  

0x0  

3  ef_xip_dis  RO  Boot from SPI Flash (XIP mode) di sable  

0: Allow the bootstrap function 

ñBOOT_IPL_SELò  

1: Disable the bootstrap function 

ñBOOT_IPL_SELò  

0x0  

2:1  -   -   -   -   

0  ef_hif_dis  RO  Host i/f disable  

0: Enable the bootstrap function 

ñHSPI_IF_ONò 

1: Disable the bootstrap function 

ñHSPI_IF_ONò  

0x0  

 

4.6.6.44.  EFUSE Feature Read Register  

Table 4-242 . EFUSE Feature  Read Register (Offset: 0x0000_80E0)  

Bit  Symbol  Access  Description  Default  
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31:6  -   RW  -   0x0  

5  io_sd_wpofeMMC_1  RW  io_sd_wp port of eMMC _1  0x0  

4  io_sd_wpofeMMC  RW  io_sd_wp port of eMMC  0x0  

3  io_sd_cdofeMMC_1  RW  io_sd_cd port of eMMC_1  0x0  

2  io_sd_cdofeMMC  RW  io_sd_cd port of eMMC  0x0  

1  io_sd_3v3_en_emmc_1  RW  sd 3v3 enable control of emmc_1  

0: IO operate on 1.8v  

1:  IO operate on 3.3v  

0x0  

0  io_sd_3v3_en_emmc  RW  sd 3v3 enable control of emmc  

0: IO operate on 1.8v  

1: IO operate on 3.3v  

0x0  

 

4.6.6.45.  SBS_OTG_2 CTRL Register  

Table 4-243 . SBS_OTG_2 CTRL Register (Offset: 0x000 0_80E4)  

Bit  Symbol  Access  Description  Default  

31:9  -   -   Reserved  -   

23:21  PREEMPS  RW  3-bit control signal of the pre -emphasis strength  

000: None  

111: Strongest  

Default setting = 111  

0x7  

20  PREENPS_EN  RW  Control pre -emphasis function  

0: Di sable  

1: Enable  

Default setting = 1  

0x1  

19  V115_TEMP  RW  SQ reference voltage variation with temperature  

Default setting: V115_TEMP = 0  

0x0  

18  TXSR0  RW  High -speed transmitter slew rate adjustment.  

Default setting: TXSR0 = 0  

0x0  

17:16  RS[ 2:1]  RW  PLL loop filter resistor setting used for adjusting 

BW  

Default setting: RS[2:1] = [00]  

0x0  

15:14  PCR[2:1]  RW  High -speed transmitter current level setting  

Default setting: PCR[2:1] = [11]  

0x3  

13:12  IS[2:1]  RW  PLL charge pump current setting used for 

adjusting BW  

Default setting: IS[2:1] = [00]  

0x0  

11  HD2  RW  3-bit control signal of the reference voltage in the 

host disconnect detect circuit  

{HD2,HD1,HD0}  

000: 574 mV  

0x0  
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011: 629 mV  

100: 503 mV  

111: 557 mV  

10  HD1  RW  -   0x0  

9  HD0  RW  -   0x0  

8  ext_suspendm  RW  This signal sets the transceiver in a mode that 

draws the minimum power from the supply and 

shuts down all blocks that are not necessary for 

the suspend/resume operations. When 

suspended, the TERMSELECT sign al must always 

be set in the FS mode to ensure that the 1.5 -kǹ 

pull -up resistor on DP remains powered.  

0: Draw the suspend current  

1: Draw the normal current  

0x1  

7  u_iddig  RW  This signal indicates that the connected plug is 

mini -A or mini -B. It mus t be valid within 20 ms 

after the u_idpulup signal is set to ñ1ò.  

0: Connected to a mini -A plug  

1: Connected to a mini -B plug  

0x1  

6  wakeup  RW  The remote L2 wakeup invoked by application  

This signal is used only when FOTG210 operates 

in the device mode.  

0x0  

5  -   -   -   -   

4  oscouten  RW  CLKOSCO clock output selection  

Toggling the OSCOUTEN signal will cause the 

CLKOSCO, CLK60SYS, CLK48M, or 

SUSCLK120/SUSCLK480 signal to generate the 

glitches.  

0: CLKOSCO is disabled.  

1: CLKOSCO is enabled.  

0x0  

3  pllaliv  RW  When PLLALIV = ó1ô, the suspended PLL will be 

alive, while SUSCLK120/SUSCLK480 and 

CLK48M will generate the clock.  

In other cases, SUSCLK120/SUSCLK480 will be 

generated as logic low.  

Toggling the PLLALIV signal will cause the 

CLKOSCO, CLK60SYS, CLK48M, or 

SUSCLK120/SUSCLK480 signals to generate 

glitches.  

0x0  

2:1  xtlsel  RW  Reference clock frequency selection  

00: Select the 12 MHz input reference clock  

0x1  
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01: Select the 30 MHz input reference clock  

1X: Reserved  

Reference clock is  12 MHz. Bits should be fixed at 

'00'.  

0  outclksel  RW  Reference clock selection  

0: Reference clock from XTALIN  

1: Reference clock from CORECLKIN  

Reference clock is from XTALIN. This bit should 

be fixed at '0'.  

0x0  

 

4.6.6.46.  Clock Divider 6 Register  

Table 4-244 . Clock Divider 6 Register  (Offset: 0x0000_80E8)  

Bit  Symbol  Access  Description  Default  

31:26  -   -   -   -   

25:20  tdc_pll_cnt  RW  TDC clock divider  0x31  

19:16  axi_ddr_cnt  RW  DDR AXI clock di vider  0x1  

15:12  -   -   -   -   

11:8  axi_dev_cnt  RW  AXI peripheral device divider  0x1  

7:4  mac_ptpcnt  RW  mac ptpcnt divider  0x4  

3:0  axi_2_cnt  RW  AXI2 clock divider of nic_1  0x4  

 

4.6.6.47.  GPIO0 bps Enable Register  

Table 4-245 . GPIO0 bps Enable  Register (Offset: 0x0000_80EC)  

Bit  Symbol  Access  Description  Default  

31:0  gpio0_bps_en  RW  The PinBypass register controls the bypass mode.  0x0  

 

4.6.6.48.  GPIO0 bps Data Register  

Table 4-246 . GPIO0 bps Data Register (Offset: 0x0000_80F0)  

Bit  Symbol  Access  Description  Default  

31:0  gpio0_bps_in  RW  When PinBypass indicates the pin is in the bypass 

mode, gpio_en will be connected to gpio_bps_en, 

gpio_in will be connected t o gpio_bps_out, and 

gpio_bps_in will be connected to gpio_out  

0x0  

 

4.6.6.49.  GPIO1 bps Enable Register  

Table 4-247 . GPIO1 bps Enable  Register (Offset: 0x0000_80F4)  

Bit  Symbol  Access  Description  Default  

31:0  gpio1_b ps_en  RW  The PinBypass register controls the bypass mode  0x0  
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4.6.6.50.  GPIO1 bps Data Register  

Table 4-248 . GPIO1 bps Data  Register (Offset: 0x0000_80F8)  

Bit  Symbol  Access  Description  Default  

31:0  gpio1_bps_in  RW  When PinBypass indicates the pin is in the bypass 

mode, gpio_en will be connected to gpio_bps_en, 

gpio_in will be connected to gpio_bps_out, and 

gpio_bps_in will be connected to gpio_out  

0x0  

 

4.6.6.51.  RGMII_gtx_clk_delay Register  

Table 4-249 . RGMII_gtx_ clk _delay Register (Offset: 0x0000_8100)  

Bit  Symbol  Access  Description  Default  

15:0  gtx_ck_dly  RW  GTX_CK delay chain setting by RGMII  

[15]: inverse clock in  

[14]: bypass mode  

[13]: delay chain shift incremen t + 0.522 ns  

[12:0]: delay chain shift increment + 0.174 ns  

EX: Bit[15:0] = 0x1010_0100_0110_0100  

Delay increment = (Bit[15]*0.5T(gtx_ck) +  

(0.522*Bit[13] + 0.174*( ǴὄὭὸ[ὲ] )) ns  

0x0000000  

 

4.6.6.52.  RGMII_rx_clk_delay Register  

Table 4-250 . RGMII_rx_clk_delay Register (Offset: 0x0000_8104)  

Bit  Symbol  Access  Description  Default  

15:0  rx_ck_dly  RW  RX_CK delay chain setting b y RGMII  

[15]: inverse clock in  

[14]: bypass mode  

[13]: delay chain shift increment + 0.522 ns  

[12:0]: delay chain shift increment + 0.174 ns  

EX: Bit[15:0] = 0x1010_0100_0110_0100  

Delay increment = (Bit[15]*0.5T(rx_ck)+  

(0.522*Bit[13] + 0.174*( ǴὄὭὸ[ὲ] )) ns  

0x0000000  

 

4.6.6.53.  TZC Configure Register  

Table 4-251 . TZC Configure Register  (Offset: 0x0000_8108)  

Bit  Symbol  Access  Description  Default  

3  FPID0_CA7  RW  The Fast Path IDentity (FPID) inputs determine  

whether read transactions take the lower latency 

path or the normal path through a filter unit(CA7 

bus filer)  

0x1  

2  FPID0_LCDC  RW  The Fast Path IDentity (FPID) inputs determine 

whether read transactions take the lower latency 

0x1  



V8130L Technical Referen ce Manual  

 Vango Technologies, Inc.   303  / 871  

path or the normal path  through a filter unit 

(LCDC bus filer)  

1  FPID1_BUS  RW  The Fast Path IDentity (FPID) inputs determine 

whether read transactions take the lower latency 

path or the normal path through a filter unit 

(NIC_1 bus filter CH1)  

0x0  

0  FPID0_BUS  RW  The Fast Path IDentity (FPID) inputs determine 

whether read transactions take the lower latency 

path or the normal path through a filter unit 

(NIC_1 bus filter CH0)  

0x0  

 

4.6.6.54.  SPI020 Configure Register  

Table 4-252 . SPI020 Configure Register  (Offset: 0x0000_810C)  

Bit  Symbol  Access  Description  Default  

8 SPI_addr_cyc  RW  SPI Address Cycle Selection for the XIP Port  

This signal is used to decide if the SPI Flash 

address byte number is at the XIP port.  

1ôb0: 3-byte address  

1ôb1: 4-byte address  

For the XIP port access, the value cannot be 

changed during the read data transfer.  

0x0  

 

4.6.6.55.  SSP_SPI MUX SEL Register  

Table 4-253 . SSP_SPI MUX SEL Register (Offset: 0x0000_8110)  

Bit  Symbol  Access  Description  Default  

7  SSP7_SPI_SEL  RW  1 : Slave mode (IO Control 

Register set pin -mux mode 1)  

0 : Master mode(IO Control 

Register set pin -mux mode 0)  

0x0  

6  SSP6_SPI_SEL  RW  -   0x0  

5  SSP5_SPI_SEL  RW  -   0x0  

4  SSP4_SPI_SEL  RW  -   0x0  

3  SSP3_SPI_SEL  RW  -   0x0  

2  SSP2_SPI_SEL  RW  -   0x0  

1  SSP1_SPI_SEL  RW  -   0x0  

0  SSP_SPI_SEL  RW  -   0x0  

 

4.6.6.56.  PLL7 Control Register  

Table 4-254 . PLL7 Control Register  (Offset: 0x0000_8114)  

Bit  Symbol  Access  Description  Default  
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31:22  -   -   Reserved  -   

21:20  FS  RW  PLL7 CKOUT frequency range selection  0x2  

19:13  NS  RW  PLL7 N value  0x20  

12:8  MS  RW  PLL7 M value  0x1  

5:4  CC  RW  PLL7 loop bandwidth selection  0x2  

0  EN  RW  PLL7 enable signal  

1: Enable PLL  

0: Power down PLL  

0x0  

 

4.6.6.57.  PLL7 Lock Timer Register  

Table 4-255 . PLL7 Lock Timer  Register (Offset: 0x0000_8118)  

Bit  Symbol  Access  Description  Default  

31:0  Lock timer  RW  PLL7 lock stable release timer  0x000005DC  

 

4.6.6.58.  Pin Mux with Mode X  

Table 4-256 . Pin Mux with Mode  X (Offset: 0x0000_8204)  

Bit  Symbol  Access  Description  Default  

31:19  -   -   -   -   

18  Mode_X_UART_8  RW  X_UART8_ TX pin -mux by 

UART8_TX pin  

X_UART8_RX pin -mux by 

UART8_RX pin  

0x0  

17  Mode_X_SPI6_CS1  RW  X_RGMII_TXD[3] pin -mux 

by SPI6_CS1 pin  

0x0  

16  Mode_X_SPI6  RW  X_RGMII_TXD[2] pin -mux 

by SPI6_CS0 pin  

X_RGMII_TXD[1] pin -mux 

by SPI6_CLK pin  

X_RGMII_TXD[0] p in -mux 

by SPI6_MOSI pin  

X_RGMII_RX_CK pin -mux by 

SPI6_MISO pin  

0x0  

15  Mode_X_UART_9  RW  X_RGMII_RXD[1] pin -mux 

by UART9_TX pin  

X_RGMII_RXD[0] pin -mux 

by UART9_RX pin  

0x0  

14  Mode_X_UART_6  RW  X_RGMII_RX_CTL pin -mux 

by UART6_TX pin  

X_RGMII_RX_MDC pin -mux 

by UART6_RX pin  

0x0  

13  Mode_X_GPIO0_30  RW  X_UART7_RX pin -mux by 0x0  
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GPIO0_30  

12  Mode_X_GPIO0_29  RW  X_UART7_TX pin -mux by 

GPIO0_29  

0x0  

11  Mode_X_GPIO0_26  RW  X_RMII_RXD[1] pin -mux by 

GPIO0_26  

0x0  

10  Mode_X_GPIO0_25  RW  X_I2S0_FS pi n-mux by 

GPIO0_25  

0x0  

9 Mode_X_GPIO0_24  RW  X_MII_TX_EN pin -mux by 

GPIO0_24  

0x0  

8 Mode_X_GPIO0_23  RW  X_I2S0_SCLK pin -mux by 

GPIO0_23  

0x0  

7 Mode_X_GPIO0_22  RW  X_I2S0_RXD pin -mux by 

GPIO0_22  

0x0  

6 Mode_X_GPIO0_21  RW  X_LC_DATA[5] pin -mux by  

GPIO0_21  

0x0  

5 Mode_X_GPIO0_20  RW  X_UART2_NCTS pin -mux by 

GPIO0_20  

0x0  

4 Mode_X_GPIO0_19  RW  X_UART2_NRTS pin -mux by 

GPIO0_19  

0x0  

3 Mode_X_GPIO0_18  RW  X_I2S0_TXD pin -mux by 

GPIO0_18  

0x0  

2 Mode_X_GPIO0_17  RW  X_LC_DATA[6] pin -mux by 

GPIO0 _17  

0x0  

1 Mode_X_GPIO0_3  RW  X_UART5_RX pin -mux by 

GPIO0_3  

0x0  

0 Mode_X_GPIO0_2  RW  X_UART5_TX pin -mux by 

GPIO0_2  

0x0  

Note: In pin -mux function, as mode X for a pad is selected, mode 0 ~ mode 7 would be ignored. While, 

please switch mode 0 ~ mod e 7 to mode 0, or a mode that is not GPIO.  

 

4.6.6.59.  IO Control Register  

Table 4-257 .  IO Control Register (Offset: 0x0000_8500~0x0000_87F4)  

Bit  Symbol  Access  Description  Default  

31:10  -   -   Reserved  -   

9  SMT  RW  1: Schmitt - trigger   

8:5  DCSR  RW  [8]: Slew rate  

1: Slow  

[7:6]: Output driving capability for EMMC 

pads  

00: 10 mA at3.3 V , 4 mA at 1.8 V  

01: 15 mA at 3.3 V , 6 mA at 1.8 V  

Detail see 

Table 4-198  
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10: 7.5 mA at 3.3 V, 3 mA at 1.8 V  

11: 5 mA at 3.3 V, 2 mA at 1.8 V  

[7:6]:  Output driving capability for 

normal pads  

00: 4 mA  

01: 8 mA  

10: 12 mA  

11: 16 mA  

[5]: Reserved  

4  PD  RW  1: 75K at 3.3 V Pull Down   

3  PU  RW  1: 75K at 3.3 V Pull Up  Table 4-198  

2:0  SEL  RW  Pin mux mode  Table 4-198  

 

4.6.6.60.  SYS_XTAL Control Register  

Table 4-258 . SYS_XTAL Control  Register (Offset: 0x0000_87F4)  

Bit  Symbol  Access  Description  Default  

3  EB  RW  Configure 0 when operation.  0x0  

2:0  E  RW  Enable pin  Table 4-198  
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4.7.  System Boot  

4.7.1.  Overview  

Figure 4-26  shows the system boot process. First l oad SPL from eMMC, and load Kernel & rootfs from 

eMMC, finally to start the kernel.  

4.7.2.  System Boot Diagram  

 

Figure 4-26 . System Boot Diagram  

4.7.3.  Hardware Bootstrap Pin  

Bootstrap pin is normal f unction output pin. During reset period, the system controller will make this 

function pin as input and get the strap value. After reset, this function pin goes back to its normal function. 

A pull -up resistor on this function pin will get high (1ôb1) strap value. A pull -down resistor on this function 

pin will get low (1ôb0) strap value. 

Table 5 -2. Hardware Bootstrap Pin  

Bootstrap Selection  Original Function Pin  Description  

Boot_IPL_SEL  X_USB2_DRVBUS  STRAP[8]:  

0x0: Boot from SPI XIP mode  

0x1: Boot fro m ROM (Default)   

BOOT_SPL_SEL[1:0]  {X_UART0_TX,  

X_UART1_TX}  

STRAP[10:9]:  

00: SPL is from SPI NOR Flash.  

01: SPL is from SPI NAND Flash.  

10: SPL is from UART booting.  

11: SPL is from eMMC.  

Efuse_ck_sel  X_USB0_DRVBUS  STRAP[11]:  

0: eFuse clock fr om internal OSC  

1: eFuse clock from external XTAL  

BOOT_CK_SEL[1:0]  {X_UART2_TX,  

X_UART3_TX}  

STRAP[14:13]:  

00: From XTAL  

01: Internal OSC 30 MHz  
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10: Internal OSC 60 MHz  

11: Internal OSC 120 MHz  

CPU_JTAG_SEL[1:0]  { X_SPI0_DO,X_SPI1_DO}  STRAP[16 :15]:  

00: CA7 debug only  

01: Reserved  

10: CA7 daisy chain  

11: Disable JTAG function  

USB_DFU_DISABLE   X_SPI2_DO  STRAP[17]:  

0: Enable USB DFU Boot   

1: Disable the USB DFU Boot   

Note:  

STRAP[n] can be read from the SCU register offset 0x18, please ref er to section 4.4  
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4.8.  WDT  

4.8.1.  Overview  

The FTWDT011 is an independent watchdog peripheral which offers a clocked by a dedicated clock 

through the external port and thus stays active event if the main clock fails. It can  serve to detect and 

resolve malfunctions due to software failure, and to trigger system reset or an interrupt when the counter 

reaches a given timeout value.  

 

4.8.2.  Features  

The WDT communication controller provides the following features:  

Å During timeout, out puts are one or a combination of the following signals:  

Â System reset  

Â System interrupt  

Â External interrupt  

Å 32 -bit down counter  

Å Internal or external clock source selection  

Å Clocked from external clock port and indent with APB bus clock  

Å A variable time -out period of reset  

Å Reset (if watchdog activated) when the down counter value of 0x000 is reached  

4.8.3.  Block Diagram  

 

Figure 4-27 . Functional Block Diagram  

 

4.8.4.  Register List  

Module Name  Base Address  

WDT_0  0x2810 _0000  

WDT_1  0x2820_0000  

WDT_2  0x5460_0000  

WDT_3  0x5470_0000  
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Base Offset 

(Hex)  

Name  Type  Description  Default Value 

(Hex)  

0x00  IWDT_KR  W Key Register  0x0  

IWDT_CURR  R Current Counter value  0xFFFF  

0x04  IWDT_PR  R/W  Prescaler Register  0x0  

0x 08  IWDT_RLR  R/W  Reload Register  0xFFFF  

0x0C  IWDT_SR  R Status Register  0x0  

0x10  IWDT_INTSR  R/W/C  Interrupt status  0x0  

0x14  IWDT_CR  R/W  Control Register  0x0  

0x18  IWDT_INTRLEN  R/W  Interrupt interval length 

register  

0xFF  

0x1C  IWDT_UDF  R/W  Watchd og counter under 

flow value  

0x00  

0x100  IWD_INTSTS  R Interrupt status for each 

watchdog  

0x00  

0x104  IWDT_FEATURES  R Features  Hwlinit  

0x10C  IWDT_REVISION  R Revision Tag  0x00010000  

 

4.8.5.  Register Description  

4.8.5.1.  Key Register  

Table 4-259 . Key Register  

Bit  Name  Type  Description  Default 

Value  

31:16    Reserved   

15:0  IWDT_KEY  RW  Key value (write only, read 0000h)  

These bits must be written by software at regular intervals with 

the key value 16ôHAAAA, othe rwise the watchdog generates a 

resetwhen the counter reaches 0.  

Writing the key value 16ôh5555 to enable access to the 

IWDG_PR and IWDG_RLR registers.  

Writing the key value 16ôhCCCC starts the watchdog (except if 

the hardware watchdog option is selected)  

0x0  

 

4.8.5.2.  Prescaler Register  

Table 4-260 . Prescaler Register  

Bit  Name  Type  Description  Default 

Value  

31:16    Reserved   

2:0  PR  RW  Prescaler divider  0x0  




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































