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1 OVERVIEW 

The MA35D1 NAND Flash Interface supports 2K bytes, 4 Kbytes and 8 Kbytes page size. It only 
supports ECC8, ECC12, and ECC24. Users can select different size NAND Flash for their emulation 
board. All images in NAND Flash should block align. 

The MA35D1 NuMaker board uses Winbond 128MB NAND Flash. This is a ECC8 2KB page size 
NAND Flash. The MA35D1 BSP NAND default setting is 2KB page size. Users can select suitable 
NAND Flash for their emulation board and modify NAND setting by reference to this document. 

This document describes how to build a pack image for specific NAND Flash. The image includes TF-
A, U-Boot and Linux. Using MA35D1 NuWriter can program the pack image to NAND. Changing the 
power-on-setting to NAND boot can boot from NAND Flash and finally into Linux shell. 
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2 NAND FLASH RELATIVE FILES 

There are four NAND Flash related groups should be modified – NuWriter, TF-A, U-Boot and Linux. All 
images should be aligned with NAND Flash block. NAND Flash block 0 ~ block 3 are used by the 
header that is proprietarily defined by Nuvoton. Other images should start from block 4. The header 
includes information of images and is used by MA35D1 IBR to load the first executable image. 

2.1 NuWriter 

Two json files need to be modified. They are header-nand.json and pack-nand.json. For more details, 
please refer to MA35D1 NuWriter User Manual. 

In buildroot: the file path is  

buildroot/board/nuvoton/ma35d1/nuwriter/header-nand.json 

buildroot/board/nuvoton/ma35d1/nuwriter/pack-nand.json 

In yocto: the file path is 

build/tmp-glibc/deploy/images/ma35d1-iot/nuwriter/header-nand.json 

build/tmp-glibc/deploy/images/ma35d1-iot/nuwriter/pack-nand.json 

 header-nand.json –  

For a 128 MB NAND Flash with page size 2 KB, ECC8, 64 pages per block, and block size is 
128 KB (0x20000). The NAND memory map should be as follows. 

        "image": 
        [ 
            { 
              "offset": "0xC0000",   block 6 
              "loadaddr": "0x28023000", 
              "type": "3", 
              "file": "bl2-ma35d1.dtb" 
            }, 
            { 
              "offset": "0xE0000",   block 7 
              "loadaddr": "0x28000000", 
              "type": "4", 
              "file": "bl2-ma35d1.bin" 
            } 
        ] 
 

For a 32 GB NAND Flash with page size 8 KB, ECC8, 128 pages per block, and block size is 1 
MB (0x100000). The NAND memory map should be as follows. 

    "image": 
        [ 
            { 
              "offset": "0x600000",   block 6 
              "loadaddr": "0x28023000", 
              "type": "3", 
              "file": "bl2.dtb" 
            }, 
            { 
              "offset": "0x700000",   block 7 
              "loadaddr": "0x28000000", 
              "type": "4", 
              "file": "bl2.bin" 
            } 
        ] 
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 pack-nand.json –  

For a 128 KB NAND Flash with 2 KB page size, ECC8, 64 pages per block, and block size is 128 
KB (0x20000). The NAND memory map should be as follows. 

        { 
          "offset": "0xC0000",   block 6 
          "file": "bl2-ma35d1.dtb", 
          "type": 0 
        }, 
        { 
          "offset": "0xE0000",   block 7 
          "file": "bl2-ma35d1.bin", 
          "type": 0 
        }, 
        { 
          "offset": "0x100000",   block 8 
          "file": "fip.bin-nand", 
          "type": 1 
        }, 
        { 
          "offset": "0x300000",   block 24 
          "file": "u-boot-initial-env.bin-nand", 
          "type": 1 
        }, 
        { 
          "offset": "0x3C0000",   block 30 
          "file": "Image.dtb", 
          "type": 1 
        }, 
        { 
          "offset": "0x400000",   block 32 
          "file": "Image", 
          "type": 1 
        }, 
        { 
          "offset": "0x1C00000",   block 224 
          "file": "rootfs.ubi", 
          "type": 1 
        } 
 

For a 32 GB NAND Flash with 8 KB page size, ECC8, 128 pages per block, and block size is 1 
MB (0x100000). The NAND memory map should be as follows. 

        { 
          "offset": "0x600000",   block 6 
          "file": "bl2.dtb", 
          "type": 128 
        }, 
        { 
          "offset": "0x700000",   block 7 
          "file": "bl2.bin", 
          "type": 128 
        }, 
        { 
          "offset": "0x800000",   block 8 
          "file": "fip.bin-nand", 
          "type": 1 
        }, 
        { 
          "offset": "0xA00000",   block 10 
          "file": "uboot-env.bin-nand", 
          "type": 1 
        }, 
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        { 
          "offset": "0xB00000",   block 11 
          "file": "Image.dtb", 
          "type": 1 
        }, 
        { 
          "offset": "0xC00000",   block 12 
          "file": "Image", 
          "type": 1 
        }, 
        { 
          "offset": "0x1C00000",   block 28 
          "file": "rootfs.ubi", 
          "type": 1 
        } 
 

2.2 TF-A 

Device tree of TF-A should be modified. 

In buildroot: the file path is  

buildroot/output/build/arm-trusted-firmware-custom/fdts/ma35d1.dtsi 

In yocto: the path is 

build/tmp-glibc/work/ma35d1_iot-poky-linux/tf-a-ma35d1/2.3.r1-r0/git/fdts/ma35d1.dtsi 

Use ‘bitbake tfa-a-ma35d1 –c devshell’ can get the path. 

 The following content defines a 128 MB NAND Flash with page size 2 KB, ECC8, oob 64 bytes, 
64 pages per block, and total 1024 blocks. The FIP image offset should be 0x100000.  

  /* nand information */ 

  nand-ecc-strength = <8>; 

  nand-ecc-step-size = <512>; 

  nand-page-size = <2048>; 

  nand-oob-size = <64>; 

  nand-page-count = <64>; 

  nand-block-count = <1024>; 

  nand-image-offset = <0x100000>;  // fip image offset  

 

 The following content defines a 4 GB NAND Flash with page size 8 KB, ECC8, oob 448 bytes, 
128 pages per block, and total 4096 blocks. The FIP image offset should be 0x800000. 

  /* nand information */ 

  nand-ecc-strength = <8>; 

  nand-ecc-step-size = <512>; 

  nand-page-size = <8192>; 

  nand-oob-size = <448>; 

  nand-page-count = <128>; 

  nand-block-count = <4096>; 

  nand-image-offset = <0x800000>; 
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2.3 U-Boot 

NAND defconfig needs to be modified. Yocto modify ma35d1_nand_defconfig directly. But buildroot 
need set menuconfig. 

In yocto: the path is 

build/tmp-glibc/work/ma35d1_iot-poky-linux/u-boot-ma35d1/2020.07-
r0/git/configs/ma35d1_nand_defconfig 

Use ‘bitbake u-boot-ma35d1 –c devshell’ can get the path. 

 For a 128 MB NAND Flash with 2 KB page size and 128 KB block size. The setting can be as 
follows. 

… 

CONFIG_ENV_OFFSET=0x300000 

… 

 CONFIG_MTDPARTS_DEFAULT="mtdparts=nand0:3m(uboot),768k(uboot-
env),256k(device-tree),24m(kernel),100m(rootfs)" 

 

 For a 32 GB NAND Flash with 8 KB page size and 1 MB block size. The setting can be as 
follows.  

… 

CONFIG_ENV_OFFSET=0xA00000 

… 

CONFIG_MTDPARTS_DEFAULT="mtdparts=nand0:10m(uboot),1m(uboot-env),1m(device-
tree),16m(kernel),100m(rootfs)" 

 

In buildroot should set the menuconfig, as follows. 

$ make uboot-menuconfig 

Set boot from NAND Flash. Select ‘Boot media’. 

 

Select ‘Support for booting from NAND flash’. 
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Set the U-Boot environment. Select ‘Environment’. 

 

Set the environment offset. For a 2 KB page size example, offset is 0x300000. The environment size 
is fixed at 64KB (Do NOT modify). 

 

Set the environment offset. For 8 KB page size example, offset is 0xA00000. The environment size is 
fixed at 64KB (Do NOT modify). 
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Set the MTD partition table. Select ‘Command line interface’. 

 

Select ‘Filesystem commands’. 
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For 2KB page size example. 

 

For 8 KB page size example. 
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2.4 Linux 

Device tree needs to be modified. 

In buildroot: the file path is  

buildroot/output/build/linux-custom/arch/arm64/boot/dts/nuvoton/ma35d1.dtsi 

In yocto: the path is 

build/tmp-glibc/work-shared/ma35d1-iot/kernel-
source/arch/arm64/boot/dts/nuvoton/ma35d1.dtsi 

Use ‘bitbake linux-ma35d1 –c devshell’ can get the path. 

 NAND Flash is 128 MB. Page size 2 KB, ECC8, 64 pages per block, and 128 KB block size.  

… 

 nand-ecc-strength = <8>; 

 nand-ecc-step-size = <512>; 

… 

… 

  uboot@0 { 

   label = "uboot"; 

   reg = <0x0000000 0x300000>; 

   read-only; 

  }; 

  uboot-env@300000 { 

   lable = "uboot-env"; 

   reg = <0x300000 0xC0000>; 

  }; 

  linux-device-tree@3C0000 { 

   lable = "linux-device-tree"; 

   reg = <0x3C0000 0x40000>; 

  }; 

  linux@400000 { 

   label = "linux"; 

   reg = <0x400000 0x1800000>; 

  }; 

  rootfs@1C00000 { 

   label = "rootfs"; 

   reg = <0x1C00000 0x6400000>; 

  }; 

 

 NAND Flash is 32 GB. Page size is 8 KB, ECC8, 128 pages per block, and 1 MB block size.  

… 

 nand-ecc-strength = <8>; 

 nand-ecc-step-size = <512>; 
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… 

… 

  uboot@0 { 

   label = "uboot"; 

   reg = <0x0000000 0xA00000>; 

   read-only; 

  }; 

  uboot-env@A00000 { 

   lable = "uboot-env"; 

   reg = <0xA00000 0x100000>; 

  }; 

  device-tree@B00000 { 

   lable = "device-tree"; 

   reg = <0xB00000 0x100000>; 

  }; 

  kernel@C00000 { 

   label = "kernel"; 

   reg = <0xC00000 0x1000000>; 

  }; 

  rootfs@1c00000 { 

   label = "rootfs"; 

   reg = <0x1C00000 0x6400000>; 

  }; 

 

2.5 Rootfs 

The MA35D1 uses UBIFS NAND file system.  

In buildroot: Use menuconfig to select the correct setting. Enter ‘make menuconfig’. Select ‘Filesystem 
images’. 

 

For 2 KB page size – page size 2 KB, 64 pages per block. 

 Physical eraseblock size – 2048 * 64 = 0x20000 

 Logical eraseblock size – this should be (physical eraseblock size – 2 * page size). 
Therefore, this value is 0x20000 – 2 * 2048 = 0x1f000. 
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 Minimum I/O unit size – this means page size. 

 Maximum logical eraseblock count – block count for UBIFS. 

 

For 8 KB page size – page size 8 KB, 128 pages per block. 

 Physical eraseblock size – 8192 * 128 = 0x100000 

 Logical eraseblock size – this should be (physical eraseblock size – 2 * page size). 
Therefore, this value is 0x100000 – 2 * 8192 = 0xfc000. 

 Minimum I/O unit size – this means page size. 

 Maximum logical eraseblock count – block count for UBIFS. 
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In yocto: Modify ma35d1-base.inc file. The path is 

sources/meta-ma35d1/conf/machine/include/ma35d1-base.inc 

For 2 KB page size – page size 2 KB, 64 pages per block. 

 -p – 2048 * 64 = 0x20000 

 -e – this should be (physical eraseblock size – 2 * page size). Therefore, this value is 
0x20000 – 2 * 2048 = 0x1f000 (126976). 

 -s, -m, -O – this means page size. 

 -c – block count for UBIFS. 

# Use the expected value of the ubifs filesystem's volume name in the kernel 

UBI_VOLNAME ?= "rootfs" 

# The biggest NANDs on current modules are 100MB. 

# This sums up to 2048 LEBs available for the ubifs (-c) 

MKUBIFS_ARGS ?= "-F -m 2048 -e 126976 -c 800" 

UBINIZE_ARGS ?= "-m 2048 -p 128KiB -s 2048 -O 2048" 

 

For 8 KB page size – page size 8 KB, 128 pages per block. 

 -p – 8192 * 128 = 0x100000 

 -e – this should be (physical eraseblock size – 2 * page size). Therefore, this value is 
0x100000 – 2 * 8192 = 0xfc000 (1032192). 

 -m, -s – this means page size. 

 -c – block count for UBIFS. 

# Use the expected value of the ubifs filesystem's volume name in the kernel 

UBI_VOLNAME ?= "rootfs" 

# The biggest NANDs on current modules are 100MB. 

# This sums up to 2048 LEBs available for the ubifs (-c) 

MKUBIFS_ARGS ?= "-F -m 8192 -e 1032192 -c 100" 

UBINIZE_ARGS ?= "-m 8192 -p 1024KiB -s 8192 -O 8192" 

 

2.6 Build Flow 

After modify TF-A, U-Boot, and Linux. Please rebuild it. 

For buildroot: 

$ make arm-trusted-firmware-rebuild uboot-rebuild linux-rebuild 

$ make 

For yocto: 

$ bitbake tf-a-ma35d1 -C compile 

$ bitbake u-boot-ma35d1 -C compile 

$ bitbake linux-ma35d1 -C compile 

$ bitbake core-image-minimal -c cleanall 

$ bitbake core-image-minimal 
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3 REVISION HISTORY 

Date  Revision Description 

2023.05.09 1.01 Modify u-boot description. The environment size setting  
must be fixed at 64KB. 

2022.03.12 1.00 Initial version. 
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Important Notice 

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any 
malfunction or failure of which may cause loss of human life, bodily injury or severe property 
damage. Such applications are deemed, “Insecure Usage”.  

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic 
energy control instruments, airplane or spaceship instruments, the control or operation of 
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all 
types of safety devices, and other applications intended to support or sustain life.   

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay 
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the 
damages and liabilities thus incurred by Nuvoton. 
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