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No part of this document may be reproduced or transmitted in any form or by any
means without prior written consent of Ingenic Semiconductor Co. Ltd.

Trademarks and Permissions

A IE
“ ngenie " Ingenic and Ingenic icons are trademarks of Ingenic Semiconductor
Co.Ltd. All other trademarks and trade names mentioned in this document are the
property of their respective holders.

Disclaimer

All the deliverables and data in this folder serve only as a reference for customer
development. Please read through this disclaimer carefully before you use the
deliverables and data in this folder. You may use the deliverables in this folder or not.
However, by using the deliverables and data in this folder, you agree to accept all the
content in this disclaimer unconditional and irrevocable. If you do not find the content
in this disclaimer reasonable, you shall not use the deliverables and data in this folder.
The deliverables and data in this folder are provided "AS IS" without representations,
guarantees or warranties of any kind (either express or implied). To the maximum
extent permitted by law, Ingenic Semiconductor Co., Ltd (Ingenic) provides the
deliverables and data in this folder without implied representations, guarantees or
warranties, including but not limited to implied representations, guarantees and
warranties of merchantability, non-infringement, or fitness for a particular purpose.
Deviation of the data provided in this folder may exist under different test
environments.

Ingenic takes no liability or legal responsibility for any design and development
error, incident, negligence, infringement, and loss (including but not limited to any
direct, indirect, consequential, or incidental loss) caused by the use of data in this
folder. Users shall be responsible for all risks and consequences caused by the use of
data in this folder.

Ingenic Semiconductor Co., Ltd.

Add: Ingenic Headquarters, East Bldg. 14, Courtyard #10, Xibeiwang East Road,
Haidian Dist., Beijing, China

Tel: (86-10)56345000

Fax: (86-10)56345001

http: //www.ingenic.cn
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WA 5
HEH 7% ik
2023-02-01 2.0 KA
2018-03-21 1.0 KA
%)
SCREHTRS TR B SFC NAND S50 g = 4L SPL, UBOOT #1 KERNEL.
AT VA S HEZ*
SPL u-boot/tools/ingenic-tools/nand_device/
1) X1000 %% NAND S50/ ChL g 1%
UBOOT u-boot/drivers/mtd/devices/jz_sfc/nand_device/

2) X2000 %) NAND ZH01C S #5145
u-boot/drivers/mtd/devices/jz_sfc_v2/nand_device/

1) X1000 %41 NAND SHt i 4%
kernel/drivers/mtd/devices/ingenic_sfc_v1/nand_device/

KERNEL 2) X2000 F%1 NAND S5 CH E 4%
kernel/module_drivers/drivers/mtd/devices/ingenic_sfc_v2/nand_de
vice/

1. SPL &hn#Es%%

H IR ik
WEIRAESEH R IA N R SCRmy, #8008 S . X Ema H
INEEZY
. {514

1) cd cp tools/ingenic-tools/nand_device/
2) cp foresee_nand.c new_nand.c

3) ¥ new_nand.c XA FS/fs/foresee | 124 FR T B

2 %05 FLASH FHHB S48,

SRR, DA u-boot/tools/ingenic-tools/nand_device/foresee_nand.c K ffl:
#include <stdio.h>
#include "nand_common.h"

#define FS_MID 0xCD
> filRE:
J R ID 2R 0xCD, 4% ID 2N 0xAl
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#define FS_ZNAND_DEVICD_COUNT 1
> Rk
SR 1D K

static unsigned char fs_xaw[] = {Ox4, 0x7};
> iRk
ECC #i7RASH 2 X

static struct device_struct device[] = {
DEVICE_STRUCT(0xA1, 2048, 2, 4, 3, 2, fs_xaw),

> R
#define DEVICE_STRUCT(id, pagesize, addrlen, bit, bitcounts,eccstatcount, err) {\
device_id = id, \ FLASH #4% ID
.page_size = pagesize, \  FLASH i K/
.addr_len = addrlen, \  RRZREL UL LK
.ecc_bit = bit, \ CRAEFAEAR T ECC BARMEL

bit_counts = bitcounts, \  CIREFAAERT ECC r (i gk
.eccstat_count = eccstatcount, \  ECC £ 1R S EEH
.eccerrstatus = err, \  ECC #55RAME N Ak

b

static struct nand_desc fs_nand = {
.1d_manufactory = FS_MID,
.device_counts = FS_NAND_DEVICD_COUNT,
.device = device,

b
int foresee_nand_register_func(void) {

return nand_register(&fs_nand);

}

2. UBOOT HhgsE

S ik

WARAE SR H SR FSeEnt, #0028 7.c SR A
] RIARR, MBS ECH SR Makefile, N F4%.0 X,

1 {54

1) cd u-boot/drivers/mtd/devices/jz_sfc_v2/nand_device/

2) cp foresee_nand.c new_nand.c
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3) ¥ new_nand.c SCHHH FS/fs/foresee | T4 FR T B
4) vi../Makefile
5) ¥ COBJS-$(CONFIG_MTD_SFCNAND) +=nand_device/new_nand.o

2 27 FLASH F & 244,

SRS, DA u-boot/drivers/mtd/devices/jz_sfc_v2/nand_device/foresee_nand.c A {3
#include <errno.h>

#include <malloc.h>

#include <linux/mtd/partitions.h>

#include "../jz_sfc_common.h"

#include "nand_common.h"

#define FS_DEVICES_NUM 1
> fRE:
SRR 1D K

#define TSETUP 5)
#define THOLD 5

#define TSHSL_R 20
#define TSHSL_W 20
#define TRD 180

#define TPP 400
#define TBE 3

static struct jz_sfcnand_device *fs_nand;
static struct jz_sfcnand_base_param fs_param{FS_DEVICES_NUM] = {

[0] ={
/*FS35ND01G*/
.pagesize =2 * 1024,
.blocksize =2 * 1024 * 64,
.oobsize = 64,
flashsize = 2 * 1024 * 64 * 1024,

> fHRE:
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A

——>»-DQ3-DQ0

Cache Register 2048 64

Data Register 2048 64

1 page = (2K + 64 bytes)
1 block = 64 pages

= (128K + 4K) bytes
1024 Blocks 1 device = 1024 blocks
Per device 1 block =1Gb

pagesize TR/

blocksize BRI)N

oobsize AT Q0B XA/
flashsize FLASH & K/)N

ASETUP =TSETUP,

AHOLD  =THOLD,

ASHSL_R = TSHSL_R,

ASHSL_W = TSHSL_W,
> fHRE:

Fr ity S

tSLCH CS# Active Setup Time
tCHSH CS# Active Hold Time
tSHCH CS# Not Active Setup Time
tCHSL CS# Not Active Hold Time ns
| tSHSL/tCS | CS# High Time 20 ns

tSETUP(tSLCH):  CS# Active Setup Time

tHOLD (tCHSH): CS# Active Hold Time

tSHSL_R: CS #Deselect Time (for Array Read —> Array Read)

tSHSL_W: CS #Deselect Time (for Erase, Program or Read Status Registers
->Read Status Registers)

ns

ns

ns

v ;| e

ARD =TRD,
PP =TPP,
ABE =TBE,

> iR
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SPEC
SYMBOL PARAMETER MIN TYP MAX UNIT
tRST CS# High to Next Command After Reset(FFh) 500 us
tRD Page Read From Array 120 450 us
tPROG Page Program 430 800 us
tERS Block Erase 2 10 ms
NOP Number of partial page program 1 time
A =Y A~ . ¥ =)
tRD Bt 00B HY— T e e K S
s A~ N =
tPP S E O0B MY HUAU B K I

(BE PR — AP R I

.plane_select =0,

> fHRE:

(A
W,

- Val ®

23]l 4 25 26 27 28 2 30 3 0 1 2 3 4 5 6
AN nn ANNANANN]
sk J U WU UU L! }Lﬂ UuUuWyUyuyuy

24-bit Address GET FEATURES

300060008600 /1/ =

Rlane seLcl for 2Gb
SO High-Z

7. 8 9 10 11 12 13 4 15

\ M A mnn
l_n'LJ‘._,PL!U [ 1]

]

Status register address (COH)

BEE I e A 7 5 S I plane_select=1, 524 0
VR X1000 TABA%SH, BRI

.ecc_max = 0x4,

> iR

ECCS2 ECC Status ECCS provides ECC Status as follows:

ECCS1 000b = No bit errors were detected during the previous read algorithm.
ECCS0 001b = Biterrors(=1) were detected and corrected.

010b = Biterrors(=2) were detected and corrected.

011b = Bit errors(=3) were detected and corrected.

100b = Biterrors(=4) were detected and corrected.

111b = Internal error was detected and the data not promised correctly.
Others = Reserved.

Bit errors might not be detected and corrected if their number exceedsthe tolerance.
Therefore, block data should be refreshed when ECCStatus is equal to 100b.

ECCS is set to 000b either following a RESET, or at the beginning ofthe READ. It is then
updated after the device completes a valid READoperation.

ECCS is invalid if internal ECC is disabled (via a SET FEATUREScommand to reset
ECC_EN).

Hﬁ%u$ﬁL?§TM&mﬁ§
HE: Y FLASH %A W ECC, B Nmifiles Xir, FATAZH

.need_quad =1,

> iR
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static struct device_id_struct device_id[FS_DEVICES_NUM] = {
DEVICE_ID_STRUCT(0xA1, "FS35ND01G", &fs_param[0]),

> ik
#define DEVICE_ID_STRUCT(id, name_string, parameter) {\
id_device =id, \  FLASH &% ID
.name = name_string, \ FLASH %&£ F%
.param = parameter, \}  SENF bR
b

static cdt_params_t *fs_get_cdt_params(struct sfc_flash *flash, uint8_t device_id)

{
CDT_PARAMS_INIT(fs_nand—>cdt_params);

switch(device_id) {
case OxAl:
break;
> R
PAZE TN DY 2352 iy O I R LR K B 2 I break, 4 3 INFHIhE A B BB, 0
xx_nand->cdt_params.standard_r.addr_nbyte = 3;
xx_nand—>cdt_params.quad_r.addr_nbyte = 3;

default:
pr—err("device_id err, please check your device id: device_id = 0x%02x\n",
device_id);
return NULL;
}

return &fs_nand->cdt_params;

static inline int deal_ecc_status(struct sfc_flash *flash, uint8_t device_id, uint8_t

ecc_status)

{

int ret = 0;

switch(device_id) {

9
SPI NOR Parameter description document

Copyright® 2005-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.



1 ﬁ- iF SPI NOR Parameter description document
y | In[mn:t-'.

case OxAl:
switch((ret = ((ecc_status >> 4) & 0x7))) {
case 0xO0 ... Ox4:

break;
default:
ret = ~EBADMSG;
}
> iRt
case 0x0 ... Ox4: ECC IRFMEAE 0 3] 4 Z [AJIE 1R 7] ECC ARZS
default: HAERR [ -EBADMSG, 1% U EdE G R 5T 4, Arr4y
default:

printf("device_id err, it maybe don’t support this device, check your device id:
device_id = 0x%02x\n", device_id);
ret =-EIO;  //notice!!!

}

return ret;

static int fs_nand_init(void) {

fs_nand = kzalloc(sizeof(*fs_nand), GFP_KERNEL);

if(ifs_nand) {
pr_err("alloc fs_nand struct fail\n");
return ~-ENOMEM;

}

fs_nand->id_manufactory = 0xCD;

> ik
MID is Manufacture ID (CDh for FSNAND), DID is Device ID (A1h for current device)

J R ID SH 0xCD, 4% ID N OxAl

fs_nand->id_device_list = device_id;
fs_nand->id_device_count = FS_DEVICES_NUM;

fs_nand->ops.get_cdt_params = fs_get_cdt_params;
> ik
BN DY 2632 e bk R AR SE T 2 BRI SO xx_get_cdt_params PRELHH BB (E

fs_nand->ops.deal_ecc_status = deal_ecc_status;
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/* use private get feature interface, please define it in this document */

fs_

nand->ops.get_feature = NULL;

return jz_sfcnand_register(fs_nand);

}

SPINAND_MOUDLE_INIT(fs_nand_init);

3. KERNEL Rm#FHZ%

IR ik

WERTE S B H % F &AM N R SCHFEIF,  # DUNIEE UBOOT H ¥4 il Y
new_nand.c ¥] KERNEL Z8(H%F.
{gi4n:

1 1) cd module_drivers/drivers/mtd/devices/ingenic_sfc_vZ2/nand_device/
2) cp ~/SDK/u-boot/drivers/mtd/devices/jz_sfc_v2/nand_devcie/new_nand.c .
3) vi Makefile
4) 7F obj-y += dosilicon_nand.o foresee_nand.o... & HEZMIN new_nand.o

5 X LA S EOCEZ 2L new_nand.c

. meld foresee_nand.c new_nand.c
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