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SH7216 USB USB
1.
1.1
SH7216 USB USB Human Interface Device HID
PC USB
1.2
o INTC
) 2 MTU2
. PFC
e USB USB
1.3
SH7216
200 MHz
50 MHz
50 MHz
High-performance Embedded Workshop Ver.4.07.00.007
C SuperH RISC engine
CIC++ Ver.9.03 Release 02
High-performance Embedded Workshop
(-cpu=sh2afpu -pic=1 -object="$(CONFIGDIR)¥$(FILELEAF).obj" -debug -gbr=auto
-chgincpath -errorpath -global_volatile=0 -opt_range=all -infinite_|loop=0
-del_vacant_loop=0 -struct_alloc=1 -nologo)
14
e SH7216 uUsB USB
RJJ06B1071
e SH7216 USB USB HID
RJJ06B1072
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SH7216 USB USB
2.
USB USB
USB HID
SH7216 USB
e USB
. 0 USB
[ ]
. USB
. UsB 48MHz
[
[ ]
. 1
1
FIFO DMA
0 EPOs 8 8 —
EPOi 16 16 —
EPOo 16 16 —
1 EP1 64 64x2 128
2 EP2 64 64x2 128
3 EP3 16 16 —
4 EP4 64 64x2 128
5 EP5 64 64x2 128
6 EP6 16 16 —
7 EP7 64 64 —
8 EPS8 64 64 _
9 EP9 16 16 —
1
By—JIL =
USB =X FPC
Windows® 2000, Windows® XP. N
Windows® Vista, Mac OS9 SH7216 CPUAR— I
1
SH7216 SH7216 CPU Windows® 2000
Windows® XP Windows® Vista MacOS9 OS PC
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SH7216 USB USB
PC SH7216 CPU USB HID
RAM Disk USB

(O] USB HID USB
Bulk-Only Transport
1 SH7216 USB
2. usB
3. EI0A USB

SH7216

RO1AN0294JJ0110 Rev.1.10

2011.03.17 RENESAS

Page 4 of 33



SH7216 USB USB

3. USB

uUsB USB Bulk-Only Transport
USB HID Human Interface Devices

3.1 USB HID
USB HID

USB HID 6.
usB 4 (5

3.1.1 USB HID

USB HID PC

PC Interface Descriptor
binterfaceClass H'03
3.1.2

HID
HID
HID
BIOS
HID

PC Interface Descriptor
bInterfaceSubClass H'01
3.1.3

0
H'01 " " H'02

PC Interface Descriptor  bInterfaceProtocol
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SH7216 USB USB

3.14 HID

HID usB
HID
HID 2

HID

3.15 HID

HID
HID 2

2 HID

bLength H'09

bDescriptorType H'21

bcdHID BCD HID

bCountryCode

bNumDescriptors

bDescriptorType HIDREPORT

H'22

N|(R[R|RINRP| P

wDescriptorLength
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SH7216 USB USB

3.1.6
PC
2
Bits: 39 8 7654 32 10
Parts: [data] bTag i bType i bSize
Byte: 4 1 0
bType bSize
item type item size
bType bSize
00 Main 00 0 byte
01 Global 01 1 byte
10 Local 10 2 byte
11 Reserve 11 4 byte
3
data item tag item type itemSize 4
item type Main Global Local 3 Main item type
5 Global item type
12 Local item type 10 itemtag
item tag PC
(1) Main items
Mainitemtype itemtag5 3

3 Mainitem type item tag

item tag bTag bType bSize
Input 1000 00 nn 1
Output 1001 00 nn
Feature 1011 00 nn
Collection 1010 00 nn 2 Input Output Feature
End Collection 1100 00 nn Collection 2 Input  Output
Feature
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SH7216 USB USB
(8 Inputitem tag
Input item tag 8 1 4
4 Input item tag
Bit
0 0 Data
1 Constant
1 0 Array
1 Variable
2 0 Absolute
1 Relative
3 0 No Wrap
1 Wrap 0 10
10 0
4 0 Linear
1 Non Linear
5 0 Preferred State
1 No Preferred
6 0 No Null position
1 Null state
7 0 Reserved
8 0 Bit Field
1 Buffered Bytes 1
9-31 0 Reserved
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SH7216 USB USB

(b) Output item tag & Feature item tag

Output Feature item tag 9 Bit7 Input

item tag 5 Output Feature item tag
5 Output Feature item tag

Bit

1-6 — | — Input item tag

7 0 Non Volatile

1 Volatile

8-31 — | — Input item tag

(c) Collection item tag

Collection item tag 8 1
6
6 Collection item tag
H'00 Physical 1
1
H'01 Application Usage
HID
Usage
H'02 Logical
H'03 Report
ID
H'04 Named Array
H'05 Usage Switch Usage
Usage Usage
H'06 Usage Modifier Usage
Usage
H'07-H'7F | Reserved
H'80-H'FF | Vendor-defined.
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SH7216 USB USB
(2) Globalitems
Globa itemtype itemtagl2 7
7 Global item type item tag
item tag bTag | bType | bSize
Usage Page 0000 01 nn Usage Page
Logical 0001 01 nn 0 128
Minimum X
Logical 0010 01 nn 0 128
Maximum X 128
Physical 0011 01 nn
Minimum
Physical 0100 01 nn
Maximum
Unit Exponent 0101 01 nn 10
Unit 0110 01 nn
Report Size 0111 01 nn
Report ID 1000 01 nn ID
Report Count 1001 01 nn
Push 1010 01 nn Global
Pop 1011 01 nn
(3) Local items
Local itemtype itemtaglO 8
8 Localitemtype item tag
item tag bTag | bType | bSize
Usage 0000 10 nn Usage
Usage Minimum 0001 10 nn Usage
Usage Maximum 0010 10 nn Usage
Designator Index | 0011 10 nn
Designator 0100 10 nn Designator
Minimum
Designator 0101 10 nn Designator
Maximum
String Index 0111 10 nn
String Minimum 1000 10 nn
1
String Maximum 1001 10 nn
Delimiter 1010 10 nn 1 Local
R0O1AN0294JJ0110 Rev.1.10 Page 10 of 33
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SH7216

USB USB

(4)

Usage Page (Generic Desktop),
Usage (Mouse),
Collection (Application),
Usage (Pointer),
Collection (Physical),
Usage Page (Buttons),
Usage Minimum (01),
Usage Maximum (03),
Logical Minimum (0),
Logical Maximum (1),
Report Count (3),
Report Size (1),
Input (Data, Variable, Absolute), ; 3 button bits
Report Count (1),
Report Size (5),
Input (Constant), ; 5 bit padding
Usage Page (Generic Desktop),
Usage (X),
Usage (Y),
Usage (Wheel),
Logical Minimum (-127),
Logical Maximum (127),
Report Size (8),
Report Count (3), :
Input (Data, Variable, Relative), ; 2 position bytes (X & Y) :
End Collection, :
End Collection
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SH7216 USB USB
®)
9
9
Value Item
Item (Hex)

Usage Page (Generic H'05 01 | Global Usage Page H'01 "Generic Desktop Control"

Desktop Control)

Usage (Mouse) H'09 02 | Local H'02 "Mouse"

"Mouse" "Collection
Application”
Collection (Application) | H'A101 | Main "Pointer"
Usage (Pointer) H'09 01 | Local H'01 "Pointer" "Pointer"
"Collection Physical"
Collection (Physical) H'A1 00 | Main X Y
1

Usage Page (Button) H'05 09 | Global Usage Page H'09 "Button"

Usage Minimum (1) H'19 01 | Local Usage 1

Usage Maximum (3) H'29 03 | Local Usage 3

Logical Minimum (0) H'15 00 | Global 0

Logical Maximum (1) H'2501 | Global 1

Report Count (3) H'95 03 | Global 3

Report Size (1) H'7501 | Global 1

Input (Data, Variable, H'81 02 | Main

Absolute)

Report Count (1) H'95 01 | Global 1

Report Size (5) H'75 05 | Global 5

Input (Constant) H'81 01 | Main

Usage Page (Generic H'0501 | Global Usage Page H'01 "Generic Desktop Control"

Desktop Control)

Usage (X) H'09 30 | Local H30 "X"

X
Usage (Y) H'09 31 | Local H'31 "Y"
Y

Usage (Wheel) H'09 38 | Local H'38 "Wheel"

Logical Minimum (-127) | H'1581 | Global -127

Logical Maximum (127) | H'25 7F | Global 127

Report Size (8) H'75 08 | Global 8

Report Count (3) H'95 03 | Global 3

Input (Data, Variable, H'81 06 | Main

Relative)

End Collection H'CO Main Physical

End Collection H'CO Main Application
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SH7216 USB USB
3.1.7
3.1.8 HID
PC HID
PC
2
1
5
Bits: 7~3 21 0
) iRaA—Ly &/ 0 K _
Byte: 0 1 2 3
5
3.1.9
USB
USB HID 6 10
10
bRequest
H'01 GET_REPORT PC HID
H'02 GET_IDLE
H'03 GET_PROTOCOL
H'09 SET_REPORT PC HID
H'0A SET _IDLE
H'0B SET_PROTOCOL
1. GET_REPORT
2. GET_PROTOCOL SET_PROTOCOL
GET_REPORT
HID wVaue 1
wValue 1 ID ID
0
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SH7216 USB USB

GET _IDLE
dms 1 wVaue

GET_PROTOCOL

0 1
SET_REPORT
HID
SET IDLE
wValue 1
1 4ms wVaue 1 ID
0 ID 0

SET_PROTOCOL
wVaue
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SH7216 USB USB
3.2 USB Bulk-Only Transport
USB
USB 6.
uss @ 3
3.2.1 USB
USB PC
PC Interface Descriptor
bl nterfaceClass H'08 USB String
Descriptor Serial Number
000000000001
PC USB 4
USB 2
e USB Mass Storage Class Bulk-Only Transport
e USB Mass Storage Class Control/Bulk/Interrupt (CBI) Transport
USB Mass Storage Class Bulk-Only Transport
USB Mass Storage Class Control/Bulk/Interrupt (CBI) Transport
CBI Transport
2
USB Mass Storage Class Bulk-Only Transport
PC PC
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SH7216 USB USB

3.2.2
PC
7 11
11
H'01 Reduced Block Commands (RBC), T10/1240-D
H'02 Attachment Packet Interface (ATAPI) for CD-ROMs. SFF-8020i,
Multi-Media Command Set 2 (MMC-2)
H'03 Attachment Packet Interface (ATAPI) for Tape. QIC-157
H'04 USB Mass Storage Class UFI Command Specification
H'05 Attachment Packet Interface (ATAPI) for Floppies. SFF-8070i
H'06 SCSI Primary Commands -2 (SPC-2), Revision 3 or later
PC Interface Descriptor
bl nterfaceSubClass
H'06  SCSI Primary Commands
3.2.3 Bulk-Only Transport
Bulk-Only Transport PC
2
Bulk-Only Transport
- Bulk-Only Transport 6
CBW
v v
| |
CSW
End
6
PC Bulk-Only Transport Interface Descriptor
blnterfaceProtocol H'50
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SH7216 USB

USB

(1)

CBW
CBW PC
12

PC
Command Block Wrapper CBW

12

Bulk-Only Transport

31

5 | 4 | 3 | 2 | 1 | o

H'00-H'03

dCBWSignature

H'04-H'07

dCBWTag

H'08-H'0B

dCBWDataTransferLength

H'0C

bmCBWFlags

H'0D

0 bCBWLUN

H'OE

bCBWCBLength

H'OF-H'1E

CBWCB

o dCBWSignature:
cBwW

e dCBWTag:
CBW
o dCBWDataTransferLength:

e bmCBWFlags:

1
e PCBWLUN:

e bCBWCBLength:
CBWCB
¢ CBWCEB:

PC

H'43425355

Ccsw PC

Logica Unit Number

SCSl
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SH7216 USB USB
2
PC
Command Status Wrapper CSW Bulk-Only Transport
Ccsw
csw PC 13
13
13
7 6 5 | 4 | 3 | 2 1 0
H'0-H'3 dCSWsSignature
H'4-H'7 dCSWTag
H'8-H'B dCSWwDataResidue
H'C bCSWStatus
e dCSWSignature:
csw H'53425355
e dCSWTag:
CBW Csw CBW dCBWTag

e dCSWDataResidue:
CBW  dCBWDataTransferLength

o bCSWStatus:
H'00
H'01 H'02
3
PC
Read/Write
CBW bmCBWFlags
(a)
CBW bmCBWFlags
dCBWDataTransferLength 0
CBW dCBWDataTransferLength
CBW CBWCB
(b)
CBW bmCBWFlags
dCBWDataTransferLength 0

CBW

SCSl

CBW

RO1AN0294JJ0110 Rev.1.10
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SH7216 USB USB
CBW dCBWDataTransferLength
PC cBw CBWCB SCsl
3.24
usB
USB Mass Storage Class Bulk-Only Transport
2 14
14
bRequest
255 H'FF Bulk-Only Mass Storage Reset
254 H'FE Get Max LUN LUN
Bulk-Only Mass Storage Reset USB Mass Storage Class Bulk-Only
Transport
Get Max LUN
1 0
3.25 SCSI transparent command set
PC cBwW
SCSl 15 11
PC csw
15
Operation Code
H'00 TEST UNIT READY
H'03 REQUEST SENSE
H'12 INQUIRY
H'1A MODE SENSE (6)
H'1B STOP/START UNIT
H'1E PREVENT ALLOW MEDIUM REMOVAL
H'23 READ FORMAT CAPACITY
H'25 READ CAPACITY
H'28 READ (10)
H'2A WRITE (10)
H'2F VERIFY (10)
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SH7216 USB USB

4.

e SH7216 CPU ROK 572167
e E10A-USB Emulator
e EI10A PC Windows® 2000 Windows® XP

e USB PC Windows® 2000 Windows® XP Windows® Vista
e USB
¢ High-performance Embedded Workshop 4 HEW4
4.1
7

Q E10A5—J L ;

E10A PC

Windows® 2000,
Windows® XP
UsBor—2JJL
SH7216 CPUR— F
USB 7R R KPC
Windows® 2000, Windows® XP.
Windows® Vista, Mac OS9
7
(1) SH7216 CPU
ROM  SDRAM SH7216 CPU MCU 2 ROM
SDRAM SH7216 CPU SW1
16
16
6 2
SW1-1 FWE OFF SW1-1 FWE ON /
SW1-2 MD1 OFF SW1-2 MD1 OFF MD1
SW1-3 MDO ON SW1-3 MDO ON MDO
(2) USB PC
USB Windows® 2000 Windows® XP Windows® Vista Mac OS9
uUSB PC (O USB HID
USB Bulk-Only Transport
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SH7216 USB USB

(3) E10APC
USB Windows® 2000 Windows® XP E10A PC
EI0A-USB  PC USB E10A-USB
EI0A-USB  CPU HEWA4
4.2

HEW4 HEW4
USB_MULTI.hws

4.2.1
sh7216 usb muilti
HEW4
8
C_Source
QOTMSCIass.c DoBulk.c DoControl.c DoHidDataFormat.c
Dolnterrupt.c DoMouse.c DoRequest.c DoRequestHIDClass.c
DoRequestBOT_StorageClass.c DoSCSICommand.c  Startup.c
UsbMain.c sct.src
CatBOTTypedef.h CatHidTypedef.h CatProType.h CatSCSITypedef.h
CatTypedef.h iodefine.h SetBOTInfo.h SetHidInfo.h
SetMacro.h SetSCSliInfo.h SetSystemSwitch.h SetUsblInfo.h
QMemMap.h /
sh7216_usb_multi USB_MULTI.hws
8
4.2.2
HEW4
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SH7216 USB USB

4.3
43.1

SH7216 CPU
e HEWA4 E10A-USB PC EI10A-USB
. E10A-USB SH7216 CPU
e SH7216 CPU
e sh7216 usb_multi USB_MULTI.hws
° >
. SH7216 R5F72167A E10A-USB Emulator
e SH7216 CPU OK
. 12.50MHz
e |D Code E10A
. > All Download Modules
4.3.2

>
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SH7216 USB USB

4.4 USB
usB B SH7216 CPU
A usB PC
usB USB HID PC
usB usB

4.4.1

PC
/USB SH7216CPU

PC SH7216CPU

usB PC

4.4.2 USB

PC

uUsB uUsB SH7216 CPU
RENESAS EX RAM Disk USB Device
FAT
OK
OK

SH7216 CPU USB RAM Disk
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SH7216 USB USB

5.
SH7216
CPU USB HID
uUSB USB SH7216
USB USIO USI1 USBRXIO USBTXIO
USBRXI1 USBTXI1 6 uUsSI0 USI1
51
9 9 4
EREH/ALEERIE. Uty MRETT,
VHHRERTHR. EERBICHRYET,
)ty MikRE
2| Y AHFEE (USBFIO)
MYRERT USB:@{E1kEE
24 TEYAHFE
USB@EIE#RT
9
[ ]
SH7216
[ ]
e USB
USB USB
01 2 3 4 USBIFRO 1 2 3 4
USBIFRO 1 2 3 4 1
[ ]
16 MTU2
10ms
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SH7216 USB USB

52 USB

USB USB
5.2.1

PC
2 3
5.2.2
USB HID
PC
523
uUsB Bulk-Only Transport
PC

UsB Bulk-Only Transport 2

3 uUsB Bulk-Only Transport
cBW csw
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SH7216 USB

USB

5.3

17

17

Startup.c

USB

UsbMain.c

DoRequest.c

PC

DoRequestHIDClass.c

USB HID

DoControl.c

Dolnterrupt.c

DoHidDataFormat.c

HID

DoMouse.c

DoRequestBOT_StorageClass.c

USB

Bulk-Only Transport

DoBulk.c

DoBOTMSClass.c

USB

Bulk-Only Transport

DoSCSICommand.c

SCsSI

sct.src

ROM

RAM

CatHidTypedef.h

HID

CatBOTTypedef.h

Bulk-Only Transport

CatProType.h

CatSCSITypedef.h SCsl FAT
CatTypedef.h USB

SetBOTInfo.h Bulk-Only Transport
SetMacro.h

SetHidInfo.h HID

SetSCSlinfo.h SCsSI

SetSystemSwitch.h

SetUsblnfo.h uUsB

SysMemMap.h

iodefine.h SH7216
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SH7216

USB

USB

5.4

o Startup.c

SH7216

18 29

Startup.c  SetPowerOnSection

RAM

18 Startup.c

Startup.c

SetPowerOnSection

INitSDRAM

SH7216 CPU SDRAM

_INITSCT

RAM

InitMemory

RAM

InitSystem

uUsSB

Set_EPInfoR

e UsbMain.c
UsbMain.c

usB

19 UsbMain.c

UsbMain.c

BranchOfIntO

BranchOfint1l

GetPacket

RAM

GetPacket4

RAM

USB

GetPacket4S

RAM

PutPacket

USB

PutPacket4

USB

uUSB

PutPacket4S

USB

SetControlOutContents

SetUsbModule

USB

ActBusReset

FIFO

ActBusVcc

USB

ConvRealn

ConvReflexn
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SH7216 USB USB
o DoRequest.c
ID H'045B
USB Implementers Forum ID
DecVenderCommands
19 DoRequest.c
DoRequest.c | DecStandardCommands
DecVenderCommands

e DoRequestHIDClass.c

GET_REPORT GET_IDLE GET_PROTOCOL SET_REPORT SET_IDLE

HID
SET_PROTOCOL
— GET_REPORT PC HID
— GET_IDLE
— GET_PROTOCOL
— SET_REPORT PC HID
HID
— SET_IDLE
— SET_PROTOCOL
21 DoRequestHIDClass.c
DoRequestHID DecHIDClassCommands | HID
Class.c ActldleCount SOF
e DoControl.c
SETUPTS ActControl
DecStandardCommands
EPOO TS EPOi TR EPOI TS ActControl InOut
ActControlln ActControl Out
22 DoControl.c
DoControl.c ActControl
ActControlln
ActControlOut
ActControlinOut
ActControlln  ActControlOut
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SH7216 USB USB

o Dolnterrupt.c
PC

23 Dolnterrupt.c

Dolnterrupt.c Actlinterruptin FIFO

e DoHidDataFormat.c

PC HID
24 DoHidDataFormat.c
DoHidDataFormat.c | ActMakeHidData HID
ActReportProtocol
Actinterruptin
ActReportProtocol

e DoMouse.c

25 DoMouse.c

DoMouse.c MousePushedData
Input2

o DoRequestBOT_StorageClass.c

UsB Bulk-Only Transport Bulk-Only Mass Storage Reset  Get Max LUN
Bulk-Only Mass Storage Reset Bulk-Only Transport
Get Max LUN

1 0

26 DoRequestBOT_StorageClass.c

DoRequestBOT_ | DecBOTClassCommands | USB Bulk-Only Transport
StorageClass.c
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SH7216 USB USB
e DoBulk.c
USB Bulk-Only Transport
ActBulklnReady
27 DoBulk.c
DoBulk.c ActBulkOut
ActBulkin
ActBulkinReady

e DOBOTMSClass.c

DoBOTMSClass.c UsB Bulk-Only Transport
28 DoBOTMSClass.c
DoBOTMSClass.c ActBulkOnly Bulk-Only Transport

ActBulkOnlyCommand

Bulk-Only Transport CBW

ActBulkOnlyln

ActBulkOnlyOut

e D0SCSICommand.c

PC SCsl
29 DoSCsICommand.c
DoSCSICommand.c | DecBotCmd Bulk-Only Transport SCSI
SetBotCmdErr SCsSI
RO1AN0294JJ0110 Rev.1.10 Page 30 of 33
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SH7216 USB USB
5.4.1

30 SH7216

30 SH7216

No.

1 0x00000000 CStart

2 0x00000400 P

3 PURAM CPG

4 C

5 D

6 OXFFF80000 RPURAM CPG RAM

7 OXFFF80400 B

8 R RAM

9 OXFFF8FCO00 S
RO1AN0294JJ0110 Rev.1.10 Page 31 of 33
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SH7216 USB USB

6.

SH-2A  SH2A-FPU RJJO9B0O086

SH7216 RJJO9BO575

SH7216CPU

SH7216CPU ROK572167C001BR Rev.0.03
USB

(1) Universal Serial Bus Specification,Revision 2.0

(2) Universal Serial Bus Mass Storage Class Specification Overview
(3) Universal Serial Bus Mass Storage Class (Bulk-Only Transport)
(4) Device Class Definition for Human Interface Devices (HID)

(5) HID Usage Tables

USB
http://www.usb.org/devel opers
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SH7216 USB USB

http://j apan.renesas.com/

http://j apan.renesas.com/inquiry
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