
Integrated Flash Controller (IFC) Configuration on QorIQ Custom Boards 
The integrated flash controller (IFC) is used to interface with external asynchronous/synchronous 

NAND flash, asynchronous NOR flash, SRAM, generic ASIC memory and EPROM. This 

document introduces how to configure IFC controller on QorIQ LS, T and P series custom boards, 

uses LS1043 custom board integrating NAND Flash MT29F64G08CBCBBH1 as an example to 

demonstrate IFC flash timing parameters calculation and control registers configuration, 

CodeWarrior initialization file customization and u-boot source code porting. 

1. IFC Memory Mapped Registers Introduction 
CSPR_EXT: Extended Chip Select Property registers. 

  

CSPR: Chip-select property register contains the base address and memory attributes for each 

bank. 

 



 
AMASK: Address mask register  

  

CSOR: Chip-select option register-NAND Flash mode. 

  



  
 
 
 
IFC_FTIM0_CSn_NAND: Flash Timing register 0 for Chip Select n, field description is as the 
following. 



 
 
IFC_FTIM1_CSn_NAND: Flash Timing register 1 for Chip Select n, field description is as the 
following. 

 
 
IFC_FTIM2_CSn_NAND: Flash Timing register 2 for Chip Select n, field description is as the 
following. 



 

2. Calculate IFC Flash Timing Values and Configure Control Registers 
The user could use the attached table to calculate IFC timing FTIM0, FTIM1, FTIM2, CSPR and 

CSOR registers. 

The following tables are from MT29F64G08CBCBBH1 data sheet, these parameters are related 

with IFC timing calculation. 

 



 

Fill the sheet “NandParams” in the attached table according to parameters from 

MT29F64G08CBCBBH1 data sheet. 

 

 



Fill clock frequency in “NandIFCParams” sheet and get the calculated timing in the attached 

table, please refer to the following. 

 

 

3. Customize CodeWarrior Initialization File with the Calculated IFC Timing 
################################################################### 
# IFC Initialization 
###################################################################    
 # CSPR_EXT 
    CCSR_M(0x0153000C + NAND_CS * 12, 0x00000000) 
    # CSPR 
    CCSR_M(0x01530010 + NAND_CS * 12, 0x7E800083) 
    # AMASK 
    CCSR_M(0x015300A0 + NAND_CS * 12, 0xFFFF0000) 
    # CSOR 
    CCSR_M(0x01530130 + NAND_CS * 12, 0x8498E30C) 
 
    # IFC_FTIM0 
    CCSR_M(0x015301C0 + NAND_CS * 48, 0x0E18070A) 
    # IFC_FTIM1 
    CCSR_M(0x015301C4 + NAND_CS * 48, 0x32390E18) 
    # IFC_FTIM2 
    CCSR_M(0x015301C8 + NAND_CS * 48, 0x01E0501E) 
    # IFC_FTIM3 

CCSR_M(0x015301CC + NAND_CS * 48, 0x00000000) 

4. Porting U-BOOT Source with the Calculated IFC Timing 
Modify IFC configuration section in the file include/configs/ls1043ardb.h as the following. 

#define CONFIG_NAND_FSL_IFC 

#define CONFIG_SYS_NAND_BASE            0x7e800000 

#define CONFIG_SYS_NAND_BASE_PHYS       CONFIG_SYS_NAND_BASE 

 

#define CONFIG_SYS_NAND_CSPR_EXT        (0x0) 



#define CONFIG_SYS_NAND_CSPR    

(CSPR_PHYS_ADDR(CONFIG_SYS_NAND_BASE_PHYS) \ 

                                | CSPR_PORT_SIZE_8      \ 

                                | CSPR_MSEL_NAND        \ 

                                | CSPR_V) 

#define CONFIG_SYS_NAND_AMASK   IFC_AMASK(64*1024) 

#define CONFIG_SYS_NAND_CSOR    (CSOR_NAND_ECC_ENC_EN   /* ECC on encode */ \ 

                                | CSOR_NAND_ECC_DEC_EN  /* ECC on decode */ \ 

                                | CSOR_NAND_ECC_MODE_4  /* 4-bit ECC */ \ 

                                | CSOR_NAND_RAL_3       /* RAL = 3 Bytes */ \ 

                                | CSOR_NAND_PGS_8K      /* Page Size = 8K */ \ 

                                | CSOR_NAND_SPRZ_CSOR_EXT /* Spare size = 64 */ \ 

                                | CSOR_NAND_PB(256))     /* 64 Pages Per Block */ 

#define CONFIG_SYS_NAND_ONFI_DETECTION 

#define CONFIG_SYS_NAND_FTIM0           (FTIM0_NAND_TCCST(0x7) | \ 

                                        FTIM0_NAND_TWP(0x18)   | \ 

                                        FTIM0_NAND_TWCHT(0x7) | \ 

                                        FTIM0_NAND_TWH(0xa)) 

#define CONFIG_SYS_NAND_FTIM1           (FTIM1_NAND_TADLE(0x32) | \ 

                                        FTIM1_NAND_TWBE(0x39)  | \ 

                                        FTIM1_NAND_TRR(0xe)   | \ 

                                        FTIM1_NAND_TRP(0x18)) 

#define CONFIG_SYS_NAND_FTIM2    (FTIM2_NAND_TRAD(0xf) | \ 

                                        FTIM2_NAND_TREH(0xa) | \ 

                                        FTIM2_NAND_TWHRE(0x1e)) 

#define CONFIG_SYS_NAND_FTIM3           0x0 

#define CONFIG_SYS_NAND_BASE_LIST       { CONFIG_SYS_NAND_BASE } 

#define CONFIG_SYS_MAX_NAND_DEVICE      1 

#define CONFIG_MTD_NAND_VERIFY_WRITE 

#define CONFIG_CMD_NAND 

#define CSOR_NAND_SPARE_BYTES 0x2E8  

#define CONFIG_SYS_NAND_CSOR_EXT CSOR_NAND_SPARE_BYTES 



#define CONFIG_SYS_NAND_BLOCK_SIZE      (2048 * 1024) 

#ifdef CONFIG_NAND_BOOT 

#define CONFIG_SPL_PAD_TO               0x20000         /* block aligned */ 

#define CONFIG_SYS_NAND_U_BOOT_OFFS     CONFIG_SPL_PAD_TO 

#define CONFIG_SYS_NAND_U_BOOT_SIZE     (640 << 10) 

#endif 


