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AND Flash Application AND Flash Application for embedded systemfor embedded system

Digital Still CameraDigital Still Camera
Voice RecorderVoice Recorder
Music PlayerMusic Player

AND Flash :   Storage function in the systemAND Flash :   Storage function in the system

EmbeddedEmbedded
Flash componentFlash component

CompactCompact

RemovableRemovable
Flash CardFlash Card

Digital Still CameraDigital Still Camera
Voice RecorderVoice Recorder
Music PlayerMusic Player

Low EndLow End
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Digital Still Camera SystemDigital Still Camera System

Storage Memory

Lens CCD

AND Flash
CPU

DSPADCCDS/AGC

LCD
Driver

LCD
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CPU

DSP DAC

Digital Music Player SystemDigital Music Player System

Storage Memory
AND Flash
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Please see the document [Flash Application Design Guidelines] as for the detail.

Concerning Start of DesignConcerning Start of Design
1.1. AND Flash is 98% MGM memory.AND Flash is 98% MGM memory.

2. 2. Sector failure may occur during an operation.Sector failure may occur during an operation.

Maximum 2% unusable sectorMaximum 2% unusable sector

Need address managementNeed address management

Need  ECC and 1.8% spare sectorNeed  ECC and 1.8% spare sector

Need verify to check the bit error.Need verify to check the bit error.

3. 3. Accidental bit error may occur during a writeAccidental bit error may occur during a write
operation.operation.

4. 4. Wear leveling is recommended. Wear leveling is recommended. 
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...

usableusable

usableusable

usableusable

usableusable

usableusable

usableusable

NOR FlashNOR Flash
DRAM, SRAMDRAM, SRAM

Host System
Manage the table from physical to 
logical address

logical add.

0000h

0001h

0002h

0003h

Host needs to control through sector management software.

98% 98% MGM memoryMGM memory

physical add.

0000h

0001h

0003h

00040004hh

00020002hh

0005h

ControlControl　　AreaAreaData AreaData Area

AND FlashAND Flash

00000000hh

00010001hh
00020002hh
00030003hh

33FFEhFFEh
33FFFhFFFh

...

usableusable
usableusable

usableusable
unusableunusable

unusableunusable

usableusable

usableusable

usableusable
00040004hh
00050005hh

20482048BB 6464BB

Usable FlagUsable Flag
No FlagNo Flag
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ECC ControlECC Control
Hitachi recommends using Hitachi recommends using 
1 bit ECC Control.1 bit ECC Control.

Host systemHost system

ReplacementReplacement
AreaArea

AND FlashAND Flash

Spare sectors are allocated for Spare sectors are allocated for 
replacement purposes.replacement purposes.

ECC codeECC code

ErrorError
correctioncorrection

OUTOUT

OKOK

NGNG

Check Check 
ECCECC
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Write ControlWrite Control
When the write error is occurred ,check When the write error is occurred ,check 
with ECC if  it can correct.with ECC if  it can correct.

Replacement Replacement 
areaarea

ECC codeECC code

AND FlashAND Flash

Spare sectors are allocated for replacement Spare sectors are allocated for replacement 
purposes.purposes.

ReplaceReplaceENDEND

OKOK

NGNG

Check ECCCheck ECC

Host SystemHost System

Write status checkWrite status check
OKOK

NGNG

NGNG
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CPUCPU

AND FlashAND Flash
ControllerController

ANDAND
FlashFlash

CF/PC-ATA Card

CPUCPU

ANDAND
FlashFlash

AND Flash Control SystemAND Flash Control System
(Case 1)
Through AND Flash Controller

(Caes2 )
Direct control with Micon

Customer have to design Customer have to design 
special software.special software.

Sector managementSector management
ECC (Software)ECC (Software)

Sector ManagementSector Management
ECC(Hardware)ECC(Hardware)
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SuperH Flash
Sector management : 5kB

CPU Flash

Evaluate the control softwareEvaluate the control software Translate the Flash memoryTranslate the Flash memory
control software to usercontrol software to user’’s CPUs CPU

AND Flash Development Reference KitAND Flash Development Reference Kit UserUser’’s systems system

AND Flash development reference kitAND Flash development reference kit
Reference sector Reference sector 

management softwaremanagement software

Reference ECC Reference ECC 
softwaresoftware

Evaluation board to Evaluation board to 
support the customersupport the customer

Please see the [AND Flash Reference Support Kit] as for the detail.

ECC    : 500B
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System ConfigurationSystem Configuration
Software with CSoftware with C--source code Control AND Flash.source code Control AND Flash.
Evaluation boardEvaluation board

Sector management
ECC

Read/Write

SH7709ASH7709A

SH SolutionEngine

AND FlashAND Flash
MemoryMemory

Interface logicInterface logic

Daughter board
Flash memoryFlash memory

controlcontrol

Host PCHost PC RS232CRS232C

UserUser
interfaceinterface

Evaluation boardEvaluation board

ROMROM RAMRAM

ECC

Using Hamming code.

1Byte error is correctable per 512Byte
for 256Mbit AND Flash
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Management SoftwareManagement Software
Flash Memory Control FunctionFlash Memory Control Function

Generate logical-physical conversion table

Copy the conversion table to the RAM 
Preparation for memory access

Memory Format

Driver
(Initial setup)

Read

Write

Erase

Access per 512 bytes
ECC error detection. Error correction +Refresh

Access per 512 bytes
Error correction + Sector replacement 

Function Contents

Erase per 2048 bytes
Error management (Sector replacement)
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Setup for flash Access Using Management SoftwareSetup for flash Access Using Management Software

START

Format of 
Flash memory

Yes

No

Format

Initial setup using 
driver function

END
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ANDAND Flash Daughter boardFlash Daughter board

AND FlashAND Flash
Memory 0Memory 0

InterfaceInterface
logiclogic

Daughter board

AND FlashAND Flash
Memory 1Memory 1

AND FlashAND Flash
Memory 2Memory 2

AND FlashAND Flash
Memory 3Memory 3

Hitachi provides the RTL data Hitachi provides the RTL data 
of Interface logic.of Interface logic.

SH7709A

RTL data

Daughter boardDaughter board

A1
D0 – D7

/CSn
/WE0
/RD

I/O0 –I/O7
/CE
/OE
/WE
/CDE

RDY/-Busy
/RES
SC120 120 gategate

/BS
CKIO

/RES

RD/-WR

SH SolutionEngine
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Register MapRegister Map
Flash memory is accessed through flash control register from Flash memory is accessed through flash control register from 
SH bus.SH bus.

Register Name
FROMD

FROMS
FROMC

Offset address

+0h

+2h

Function
Flash I/O

Flash Status
Flash Control

Register address: 0xB4000000 (SH bus area 5)Register address: 0xB4000000 (SH bus area 5)

R/W

R/W

R
W
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FROMDFROMD
Connected to the I/O0 Connected to the I/O0 –– I/O7 of Flash MemoryI/O7 of Flash Memory

7

6

5

4

3

2

1

0

READ     :  Input data from I/O7READ     :  Input data from I/O7--I/O0I/O0
WRITE   : Output to the flash I/O7WRITE   : Output to the flash I/O7--I/O0I/O0

R/WFROMD7

FROMD6

FROMD5

FROMD4

FunctionBit No. Bit name R/W Initial value
-

FROMD3

FROMD2

FROMD1

FROMD0

-

-

-

-

-

-

-

R/W

R/W

R/W

R/W

R/W

R/W

R/W

I/O7

I/O6

I/O5

I/O4

I/O3

I/O2

I/O1

I/O0
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7

6

5

4

3

2

1

0

FunctionBit No. Bit name R/W Initial value
-

-

-

-

-

-

-

-R

FROMSFROMS
Read the RDY/Read the RDY/--Busy signal of Flash MemoryBusy signal of Flash Memory

-

-

-

-

-

-

-

RDYn

-

-

-

-

-

-

-

-

-

-

-

-

-

-
1 : RDY/Busy is High (Ready)

0 : RDY/Busy is Low (Busy)
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7

6
5

4

3

2

1

0

FunctionBit No. Bit name R/W Initial value

1

1

1

1

1

0

1

0W

FROMCFROMC
Control signal is set and output to Flash MemoryControl signal is set and output to Flash Memory

FRESn

FCE3n
FCE2n

FCE1n

FCE0n

FSC

FCDEn

FWEn

W

W
W

W

W

W
W

RESn signal is output to Flash(4 pieces) 

CE signal is output to Flash 3

CE signal is output to Flash 2

CE signal is output to Flash 1

CE signal is output to Flash 0

SC signal is output to Flash(4 pieces) 

CDEn signal is output to Flash(4 pieces) 

WEn signal is output to Flash(4 pieces) 
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Host PC

Flash

PLD
Daughter

board

System OutlineSystem Outline

SolutionEngine
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**************************************************
*            Flash ROM Test                      *
**************************************************

[Enter Command]
1 ......... Select FROM & START
2 ......... Format FROM
3 ......... FROM Logical Block Read
4 ......... FROM Logical Block Write
5 ......... FROM Cluster Erase
6 ......... Get Driver Information
7 ......... Show Write Data
8 ......... Show Read  Data
9 ......... Set Write Data Pattern
10 ........ Edit Write Data Pattern
11 ........ FROM Physical Cluster Read
12 ........ FROM Physical Cluster Write
13 ........ Edit Physical Data
14 ........ Quit

**************************************************
*            Flash ROM Test *
**************************************************
3
<<< FROM Block Read Test >>>
Start Block No[0-Max]>0
Read Block Cnt[1-50]>1
*** End of Block Read ***

**************************************************
*             Flash ROM Test                     *
**************************************************
6
*** FROM Information ***

flID               = 0000
Data Cluster No     = 3EAC
Backup Cluster No   = 012C
Used Backup Cluster = 0000

**************************************************
*             Flash ROM Test *
**************************************************
4
<<< FROM Block Write Test >>>
Start Block No[0-Max]>0
Write Block Cnt[1-50]>1
*** End of Block Write ***

**************************************************              
*             Flash ROM Test                     *              
**************************************************              
8 
Read Blk Count -> 1                   
00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F                 
10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F                 
20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F                 
30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F                 
40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F                 
50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F                 
60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F                 
70 71 72 73 74 75 76 77 78 79 7A 7B 7C 7D 7E 7F                 
80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F                 
90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F                 
A0 A1 A2 A3 A4 A5 A6 A7 A8 A9 AA AB AC AD AE AF                 
B0 B1 B2 B3 B4 B5 B6 B7 B8 B9 BA BB BC BD BE BF                 
C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 CA CB CC CD CE CF                 
D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF                 
E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF                 
F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF
00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F
10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F
50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F
60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F
70 71 72 73 74 75 76 77 78 79 7A 7B 7C 7D 7E 7F
80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F
90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F
A0 A1 A2 A3 A4 A5 A6 A7 A8 A9 AA AB AC AD AE AF
B0 B1 B2 B3 B4 B5 B6 B7 B8 B9 BA BB BC BD BE BF
C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 CA CB CC CD CE CF
D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF
E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF
Read 512 Block0000

Read

Write

Get
Information

Show read data

Sample ProgramSample Program
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Reference Kit SupportReference Kit Support

Ref.  Software
(C-Source, Manual)

AND Flash
Daughter board

SolutionEngine
(MS7709ASE01)

SupplySupply TechnicalTechnical
SupportSupport

Hitachi
Web. Site

Hitachi ULSI 
Systems
by way of 
Nissei Sangyo

Hitachi ULSI Systems
by e-mail
(sh-sengn@hitachi-ul.co.jp)

Memory Product Marketing Dept.
Memory Division
Memory Business Unit
Renesas Technology Corp.
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   微波元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-82884100 83397033 83396822 83398585 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com

http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.pc-ps.net/
http://www.sunstare.com/
http://www.rfoe.net/
http://www.icasic.com/
http://www.sunstars.cn/
mailto:suns8888@hotmail.com
mailto:szss20@163.com



