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OVERVIEW

This document is a reference material to download programs in the internal Flash-ROM of the SIC17801 and
the external Flash-ROM of the SVT17801, using the USB storage of the SIC17801.

OPERATING ENVIRONMENT

+ S5U1C17801T1100 (Hereafter SVT17801:Software eValuation Tool for SIC17801)
SVT17801 CPU board and SVT17 ICD board sets
+ USB miniB cable
+ PC
The GNU17 development tools must be installed.
The USB driver for the SVT17 ICD board must be installed.
The program download tools must be installed.
The USB drivers for program download tools must be installed.
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1. SPECIFICATIONS

1. SPECIFICATIONS

Data can be written or erase into/from the flash memory built in S1C17801 and the Flash ROM (S29JL064H)
of SVT17801, via the USB of SIC17801.

When the PC is connected to the S1IC17801, the PC recognizes it as the USB Rewriter Device. The download
software of the PC is used to write or erase data in/from the Flash memory with the Vendor Request Class
commands. Also, data can be read from any area.

The Rewriter jumps to the downloaded ProgramCode when the “End Download” request is received. The
external Flash memory (0x100000) is assumed to have the VectorTable. The destination address is obtained
from ResetVector of the VectorTable, and control jumps.

The following shows the system connection.

PC(GNU17 development tool) PC(Download tool)
[ “
Cabling for Rewriter . .
2 evaluation 5 Cabling for downloading

— _

USB mini B cable USB mini B cable

SVT17 ICD BOARD
SVT17801 CPU BOARD
S1C17801
External SRAM
-
\
| Rewriter, assigned to SRAM
Internal Sample program: usb_rewriter
(Built-in)
Flash-ROM
External FlashROM
| S29JL064H
\
\
T T——— Rewriter, assigned to Flash
Sample program: usb_rewriter_forFlash

Two sample programs are provided. They are: the program assinged to external SRAM and the program
assined to internal Flash-ROM. For program debugging, use the “program for external SRAM” that can be
written any number of times.

S1C17801 USB Rewriter Application Note EPSON 1
(Rev.1.0)



2. FUNCTIONAL DESCRIPTION

2. FUNCTIONAL DESCRIPTION

Address The 128K-byte internal Flash-ROM has address : address 0x20000 to 0x227FF are used to
store the Rewriter, and address 0x22800 to Ox3FFFF can be rewritten. (The 96K-byte
Flash-ROM has the address up to 0x37FFF.)
Note that the Rewriter can be rewritten on the ICD only.

2 EPSON S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

3. SOFTWARE DESCRIPTION

3.1 File Configuration

File name Function
boot.c Startup module
main.c Main function
inthdir.c Interrupt function
vector.c Vector table settings

classrequest.c

Class-specific command process function

classrequest.h

Class-specific command process definitions

descriptor.c

Descriptor setup function

descriptor.h

Descriptor definitions

Vendorclass.c

Vendor class command process function

Vendorclass.h

Vendor class command process definitions

header¥reg_801.h

Register definitions

header¥vector.h

Vector table definitions

usb_drv/ USB driver API group folder
flashc_drv/ FLASHC driver API group folder
extflsc_drv/ External Flash memory-driver API group folder

usb _rewriter_gnu17IDE.Ids

Linker script file

usb_rewriter gnu17IDE.cmd

GDB command file

usb_rewriter_gnu17IDE.par

Parameter configuration file

usb_rewriter_gnu17IDE.mak Make file

.cdtproject Project file
.gnu17project Project file
.project Project file

GDB17 Launch for svt17801 uart.launch

Project startup file

For the USB driver functions, refer to the “Detailed description of USB driver” chapter.
For the FLASHC driver functions, refer to the “Detailed description of FLASHC Driver” chapter.
For the external Flash memory driver functions, refer to the “Detailed description of external Flash memory

driver” chapter.
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3. SOFTWARE DESCRIPTION

3.2 Firmware Configuration

The following shows the simple and standard configuration of USB Rewriter.

Main
Vendor

A A A
\ 4 \ 4 \ 4

USB Driver Flashc Driver ExtFlsc Driver
A A A
\ 4 \ 4

USB-IP FLASHC Internal flash

€| memory
S1C17801
v
External flash memory
PC(Downloader)
This Rewriter is implemented with the Vendor Class.
4 EPSON S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

3.3 Memory Map

The following shows the memory map of the SVT17801.
The rewriteable area of this Rewrite is both internal and external Flash memory.

However, if the Rewriter is already installed in the internal Flash-ROM, no data can be written or erased

into/from the Rewriter storage area in order to protect the Rewriter program.

0x008000 to
O0x01FFFF

IRAM Area(4KByte)

Reserved

Peripheral Area

SAPB Peripheral Area

IVRAM Area (2Kbyte)

Reserved

Internal Flash Memory Area
(Trap table)

Reserved

SRAM#CEOQ (8MByte)
External NOR Flash Area

SRAM#CE1 (4MByte)
External SRAM Area

SRAM#CE2 (2MByte)
External I/F Area

SRAM#CES3 (1MByte)
Reserved

C17 IROM Area

(Reserved)

C17 CPU core reserved 1/O

S1C17801 USB Rewriter Application Note
(Rev.1.0)
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3. SOFTWARE DESCRIPTION

* Internal Flash memory

The internal Flash memory contains the vector table and main part of the Rewriter.
Any data can be written or erased into/from the other areas.

0x20000 Vector table (for Rewriter)
"""""" Rewriter storage area
0x227FF
0x22800
Rewritable area
Ox3FFFF

* External Flash memory

In the entire area of external Flash memory, data can be written and erased by the Rewriter (Flash version).

0x100000

Rewritable area

Ox8FFFFF

* IRAM

Used as a storage for variables of Rewriter and as the stack area.

Flash memory (erase/write) control codes are expanded in the UCODE area.

This prevents a malfunction of Flash Controller that fails if the operation codes are contained in the Flash
memory when data is written in or erased from internal Flash memory.

0x000000 .
Internal variables and others
UCODE area
XXXXX
Stack area
0x1000
« IVRAM
Not used for the Rewriter
6 EPSON S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

* External SRAM

The entire area of memory can be erased or overwritten for the rewriter in SRAM version.

0x900000

OXAFFFFF

Rewritable area

(With SRAM-version USB_Rewriter)

S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

3.4 Module Description

File name : main.c

Function name Function
Main Initializes the USB memory and starts the vendor class process.
SnoozeUsb Enables the snooze control.
ActiveUsb Starts the USB controller operation.
USBIntEnable Enables the USB interrupt.
USBIntDisable Disables the USB interrupt.

File name : classrequest.c

Function name Function
ResetFunc Reset Request process
RemoteFunc Remote Wakeup process
ClassFunc Class-specific command process

File name : vendorclass.c

Function name Function
Vendorlnit Initializes the vendor class process.
VendorMain The Main process in response to the vendor-class command request
VendorFunc Command check of USB packet
UCODECopy Expansion process of Flash memory control codes in RAM
UCODECIear Clear process of Flash memory control codes expanded in RAM

3.5 Global Variables

The following shows the global variables used in the sample program.

Variable name Type Function
ExitDownloader

3.6 Structures

The following describes the structure used in the sample program.

Definition name

T USB _CFG

Members

descriptorData Unsigned char * Descriptor data pointer
descriptorSize unsigned short Descriptor size
NegotiationMode unsigned char Auto negotiation mode
AddressMode unsigned char Auto address reply mode
ManagementMode unsigned char BUS processing mode of USB
ActiveFunc Void (*)(void) Active clock function
SnoozeFunc Void (*)(void) Snooze clock function
ResetFunc Void (*)(void) Reset process function
remoteFunc int (*)(void) RemoteWakeup Switch function
classFunc int (*)(T_USB_REQUEST_PACKET*) Class request function
vendorFunc int (*)(T_USB_REQUEST_PACKET*) Vendor request function
intEnableFunc Void (*)(void) USB Interrupt enable function
intDisableFunc Void (*)(void) USB Interrupt disable function
Remarks

USB driver initialization structures

For the other structures, refer to the “Detailed description of USB driver” Chapter.

8 EPSON S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

3.7 Descriptor

The following lists the Rewriter descriptors.

3.7.1 Device Descriptor

Offset Field Size | Value Description
0 bLength 1 12h Descriptor size (18 bytes)
1 bDescriptorType 1 01h Descriptor type (Device)
2 bcdUSB 2 0110h | Release number of USB standard (USB1.1)
4 bDeviceClass 1 00h Device class code
5 bDeviceSubClass 1 00h Device subclass code
6 bDeviceProtocol 1 00h Device protocol code
7 bMaxPacketSize0 1 40h Maximum packet size (64 bytes) at endpoint 0
8 idVendor 2 04B8h | Vendor ID (SEIKO EPSON) *1
10 idProduct 2 0509h | Product ID (General firmware downloader)
12 bcdDevice 2 0100h | Device release number
14 iManufacturer 1 01h String descriptor index that identifies the manufacturer
15 iProduct 1 02h String descriptor index that identifies the product name
16 iSerialNumber 1 03h String descriptor index that identifies the serial number
17 bNumConfiguration 1 01h Number of devices that can be configured

3.7.2 Configuration Descriptor

Offset Field Size | Value Description
0 bLength 1 09h Descriptor size (9 bytes)
1 bDescriptorType 1 02h Descriptor type (Configuration)
2 wTotalLength 2 0012h | Total length of return data (18 bytes)
4 bNumlnterfaces 1 01h Number of supported interfaces
5 bConfigurationValue 1 01h Selection value of this configuration
6 iConfiguration 1 00h String descriptor index
7 bmAttributes 1 COh Configuration attributes
8 MaxPower 1 20h Maximum power consumption (40 mA)

3.7.3 Interface Descriptor

Offset Field Size | Value Description

0 bLength 1 0%h Descriptor size (9 bytes)

1 bDescriptorType 1 04h Descriptor type (Interface)

2 binterfaceNumber 1 00h Interface number

3 bAlternateSetting 1 00h Selection value of alternate settings

4 bNumEndpoints 1 00h Number of endpoints used for this interface

5 binterfaceClass 1 FFh Interface class code

6 binterfaceSubClass 1 FFh Interface subclass code

7 binterfaceProtocol 1 FFh Interface protocol code

8 iinterface 1 00h String descriptor index that identifies the interface
S1C17801 USB Rewriter Application Note EPSON 9
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3. SOFTWARE DESCRIPTION

3.7.4 String Descriptor

Offset Field Size | Value Description
0 bLength 1 ??h Descriptor size (?? bytes)
1 bDescriptorType 1 03h Descriptor type (String)
2 bString ? ? String coded in UNICODE system

*Stringl : “EPSON” *1
*String2 : “EPSON USB REWRITER” *1
*String3 : “Rev.0.01” *1
*1 : EPSON is a name used for tentative registration. Be sure to change this name into the pertinent maker’s
name on your side.
3.8 Vendor Request

3.8.1 GetRewriterInformation Request

This request is used to obtain the Rewriter information and to determine whether the current Rewriter is
supported by the Downloader tool or not.

bmRequest bRequest wValue windex wLength Data stage

Type

11000000b FFh not significant not significant 36 .IN: Rewf'ter ID
information

The following shows the information in the Data Stage.

Byte position Length Contents Description
0 36 “‘EPSON USB REWRITER” in Unicode Codes of the left characters

3.8.2 Flash-ROM Erase Request

This request passes the data erase address in the Data Stage. Data between the passed start address and the
end address is erased.

bmRequest bRequest wValue windex wLength Data stage

Type

010000000b FDh Not significant Not significant 8 OUT: Data erase
address

The following shows the information in the Data Stage.

Byte position Length Description
0 4 Erase start address
4 4 Erase end address

When addresses are specified, data is erased in every data erase unit (in units of blocks) according to the
properties of the connected Flash-ROM.
For the block definitions, refer to the Data Sheets of the connected Flash-ROM.
Data is erased from every blocks as follows:
(1) The block of data that matches the erase start address and erase end address is erased.
(2) The erase start address and the erase end address must be the outside of Rewriter storage area.

Data is erased from the Flash-ROM only when the data transaction of this request has completed. Because the
next request is waited until the data erasure completes, it may take several seconds to succeed data erasure. If
data erasure from Flash-ROM has failed, a Request error is returned to the next request.

10 EPSON S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

3.8.3 WriteROM Request

This request is used to write the “wLength” length of data in the specified addressed.

bmRequest bRequest wValue windex wLength Data stage

Type

010000000b FEh Address (Low) Address (High) Data length OUT: Write data
(in bytes)

This request is valid for internal and external Flash-ROMs only.

Note that the request should be issued for an internal Flash-ROM area outside of the Rewriter storage area.

Data is written for each data packet one by one. When data is received with a data packet, the data contained
in this packet is written at a time.

If data writing has failed, the Rewriter returns a Request Error. (As data is transferred in units of 64 bytes for
Data Fase, every 64 bytes of data is written.)

It may take a time to write data in the Flash-ROM. Therefore, the successful time of the next data packet
writing after the currently succeeded data packet is undefined.

3.8.4 ReadROM Request

This request is used to read the “wLength” length of data from the specified addressed.

bmRequest bRequest wValue windex wLength Data stage
Type
11000000b FCh Address (Low) Address (High) Data length IN: Read data

3.8.5 EndDownload Request

This is a request for termination of the Rewriter operation.

When this request is received, the USB cable disconnection is waited.

When the USB cable is disconnected, control jumps to the beginning of the external Flash-ROM (address
0x100000) based on the VectorTable information.

bmRequest bRequest wValue windex wLength Data stage
Type
010000000b FBh Reserved (=00h) Reserved (=00h) No No

(0 bytes)

3.9 Operation Procedure

Import the project

(1) Start the IDE, and import the “usb_rewriter” project.
* For the import procedure, refer to SSU1C17001C Manual “3. Software Development Procedure.”
* Copy required drivers from the driver folder.

Build
(1) Build the “usb_rewriter” project using the IDE.

Cabling and power-on
(1) Connect SVT17801, USB miniB cable and PC.
(2) Reset SVT17 ICD board.

Execution
(1) Execute the “usb_rewriter” project using the IDE.
(2) Connect the Flash-ROM to the PC and make sure that the memory is recognized as a USB device.
When the Flash-ROM is connected to the PC in the first time, its drivers are requested to install. Specify

S1C17801 USB Rewriter Application Note EPSON 11
(Rev.1.0)



3. SOFTWARE DESCRIPTION

the “DLUsb.inf ” and “DLUsb.sys” driver files.
(3) Execute the “Downloader.exe” file on the PC, and execute the following commands.
(1) Download the USB firmware.
* The contents of the file specified by FlashROM are downloaded.
* The supported file format is Motorola-S3.
(2) Read data from the Flash-ROM.
* The FlashROM data is read from the USB device, and it is written in the specified file.
+ The file format should be as specified. (The data write file name must be specified as “*.mot”.)
* The data read address range should be as specified.
(3) Read data from RAM area.
* Data is read from the RAM, and it is written in the specified file.
+ The file format should be as specified. (The data write file name must be specified as “*.mot”.)
(4) Transition to the Normal mode.
+ The USB device is transitioned to the Normal mode.

* Check for data writing

After data has been written in the Flash-ROM, the written data is checked and, if it is OK, the data writing
operation terminates. If data was not written correctly, the data must be written in this area again.

The “Downloader.exe” checks whether the data written in the Flash-ROM by the ReadROM request is
correct or not. If an error is found, a Request error is returned immediately.

For details about the “Downloader.exefile, refer to the “USB Downloader Specifications”.

3.10 Outline of the sample program operations

(1) Initialize the GP1IO (ADD, DATA), SRAMC and CMU.
(2) Check if the VBUS state has changed or not.
(3) Check the VBUS state change again, and if it has changed and if the program is written, exit the Rewriter
mode and jump to the “boot”. Otherwise, go to Step (4).
(4) Set the ITC for USB memory.
(5) Enable a CPU interrupt.
(6) Initialize the USB drivers.
(7) Initialize the VendorClass.
(8) Wait for the following processes:
a. Check for a USB interrupt.
b. Process according to the USB bus state
¢. Execute the Main process of the VendorClass. (USB Rewriter process)

12 EPSON S1C17801 USB Rewriter Application Note
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3. SOFTWARE DESCRIPTION

3.11 Operation Flowcharts

The following outlines the system operation image.

3.11.1 Read command operation flo

Host(Downloader)

w

Rewriter

Flash

Read system commands

ReadROM _

Read data

Read data

Status

——— Check the request

Get the address and length

Set the control pipe
e

T Read the specified address

Read the specified address

3.11.2 Write command operation flow

Host(Downloader)

Rewriter

Flash

Write system commands
WriteROM _ |
> Check the request
Get the address and length
Set the control pipe
Written data "--.....I
<
ACK ......lllllllllllllllllllllll
’Write the specified address
Written data Set the control pipe
L ]
ACK ....lll....llllllllll .......’Writethespecifiedaddress
Finish the Control Pipe
(UsbCtrlFinish)
Status D I
S1C17801 USB Rewriter Application Note EPSON
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3. SOFTWARE DESCRIPTION

3.12 Mode Transition

3.12.1 During system startup (by power-ON or reset)

When the Rewriter is booted, it operates as follows.

System Start If the firmware vector is invalid:
g *0x100000 # OXFFFFFFFF
*0x100000 # 0x000000000

ﬁ?ewriter Boot

\_

<&
i

NG

connected

Is firmware write check OK?

OK

Is USB cable connected? >

Unconnected

A

4

A

A

Rewriter system

operations

Firmware operations

As illustrated above, the Rewriter operates:

(1) If the firmware is not written, or
(2) If the firmware is written and the USB cable is connected.

3.12.2 Transition to another mode

The Rewriter operation is transitioned to another mode when the “EndDownload” request is received and
when the USB cable is disconnected.
When the power supply is turned off and on again, or when the system is reset, control is lost if the
SystemStart conditions are not satisfied.

* If the Vector Table of the firmware is determined to be invalid, the Rewriter continues operation even
when the “EndDownload” request is received.
* The Vector Table of the firmware means the external Flash memory (address 0x100000).

14
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3. SOFTWARE DESCRIPTION

3.13 Flowcharts

The following shows the flowchart of the main routine and interrupt handler functions.

Initialization/Main Process Section

main

Initialize ITC
Set the address and data
ports
¢ Enable CPU
interrupt
Set the external flash CPUintEnable()
ROM and SRAMC CE L
¢ Initialize the USB
driver
Usblnit()
Initialize SRAMC ¢
¢ Initialize the
Vendor
Vendorlnit()
Set the USB CMU
Is loop unlimited?>q¢——
Check the VBUS change

Check the USB
no interrupt
Interrupt()

v

Execute USB Bus
Management process
Management()

v

Execute
VendorMain
process
VendorMain()

Is VBUS
changed?

Is program
written?

]

VendorMain( )

VendorMain

n Exit state
and VBUS state
changed?

If the program is written,
jump to FlashROM

A

No

s WRITE_RO
or FLASH_ERASE
request?

Yes

Get the remaining data
length
UsbCtrIRemainData()

Does the remaining
data length exist?

Yes

No

WRITE_ROM
request?

LASH_ERAS
request?

End
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3. SOFTWARE DESCRIPTION

Set the data length
less than BufferSize

Is the write Yes
address internal

ashROM address?

Write data in
external FlashROM
ExtFlscWrite()

VendorMain() WRITE ROM

Is start address
outside of Rewriter
mount address?

Write data in
internal FlashROM
FlashcWrite()

s data write resul
normal?

DU PR

A

Reduce the remaining
request data length for|
the obtained data size

v

Add the address for
the obtained size

Clear the RAM
expansion code
UCODECIear()

A

Finish the Control
data transfer
UsbCtrlFinish()

Is the remaining Yes
request data length

zero (0)?

Clear the control
variables
RequestLength=0
Request=0
WriteRomAdd=0

Set the data length
less than BufferSize

Set the Control
Transfer parameter|

v

Clear the RAM
expansion code
UsbCtrlFinish()

Finish the Control
data transfer
UsbCtrlFinish()

VendorMain() FLASH ERASE

Expand flash
memory control
codes in the RAM
UCODECopy()

Is address in Yes
the internal FlashROM

address?

No

address outside ©
Rewriter mount
address?

Set the external flash
memory address

l Erase internal
FlashROM sectors
FlashcErase()

Initialize external
flash memory
driver ExtFlsclnit()

Erase external
FlashROM sectors
ExtFIscErase()

Clear the RAM
expansion code
UCODECIear()

4

Finish the Control
data transfer
UsbCtrlFinish()

Clear the control
variables
RequestLength=0
Request=0
WriteRomAdd=0
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3. SOFTWARE DESCRIPTION

VendorFunc( )

VendorFunc

srequestType
other than

RECIPENT_
DEVICE?

Finish the Control
vy data transfer
UsbCitriFinish()

Finish the Control
data transfer
UsbCtrlFinish() A

‘ 4

End

»

S the reques
END_DOWNLOA
D?

No

Get address having the
Rewriter name from the

Yes No

K Is the request
descriptor. WRITE_ROM?
If address 100000h is not
ERASE state, set the flag|
Set parameters to1.
according to the data
length Get the write address and
UsbSetCtrl data length
Parameter()

Set parameters
according to the data

Is the request length
WRITE ROM? UsbSetCtrl
- Parameter()
Yes
No
Is the request
' LASH_ERASE?
Get the read address and|
data length.
v Get the erase address
Set parameters and data length
according to the data
length
UsbSetCitrl
Parameter() Set parameters
according to the data
length
UsbSetCirl
Parameter()
——
<
p
N
1
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3. SOFTWARE DESCRIPTION

3.14 Header Definitions

The tables below show the definitions used in the driver functions.

Definition name Value Description
USB_CONFIG_NUM 1 Number of configurations
USB_INTERFACE_NUM 1 Number of interfaces
GET_REWRITER_INFO OxFF Rewriter information acquisition command number
END _DOWNLOAD 0xFB Download termination command number
WRITE_ROM OxFE WriteROM command number
READ ROM 0xFC ReadROM command number
FLASH ERASE 0xFD Flash-ROM erase command number

3.15 Definition of a compile option

An unused function can be enabled or disabled by a compile option (Symbol definition).
As the unused functions are disabled by default, it should be noted during compiling.

Symbol List

Definition name

Description

FOR_CLEAR_FEATURE

Enables ClearFeature of the Standard request.

FOR_SET _FEATURE

Enables SetFeature of the Standard request.

FOR_GET_INTERFACE

Enables GetInterface of the Standard request.

FOR_SET_INTERFACE

Enables Setinterface of the Standard request.

FOR_CLASS_REQUEST

Enables the Class request.

FOR_TEST MODE

Enables TestMode.

FOR_BULK_TRANSFER

Enables the Bulk Transfer process.

FOR_NEGOTIATION

Enables the manual negotiation process.

FOR_ADDRESS

Enables the manual SetAddress process.

FOR_MANAGEMENT

Enables the manual management of USB processing.

FOR_REMOTEWAKEUP

Enables the RemoteWakeup function.

FOR_SNOOZE_OFF

Enables the Snooze OFF function.

FOR_USB_MINIMUM_API

Makes the minimum required API configuration.
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