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RENESAS

1.
1.1
SH7216 USB USB
1.2
o (INTC)
o (PFC)
e USB (USB)
1.3
) : SH7216
. : 200 MHz
50 MHz
50 MHz

[ ]

High-performance Embedded Workshop Ver.4.07.00
e C

SuperH RISC engine C/C++ Ver.9.02 Release 00
. :  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_|oop=0

-struct_alloc=1 -nologo)
14
e SH7216 USB HID (RJJ06B1072)
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RENESAS .

SH7216

uUSB
2.
UsB (USB)
SH7216 UsB
e USB
. 0 USB
)
[ )
. USB
. usB (48MH2z)
[ )
[ )
. 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
i usBy—Ju LT
USB##i7/h X ~PC
Windows® 2000, Windows® XP, : 8
Windows® Vista, Mac OS9 SH7216 CPUR— K
1
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LENESAS

SH7216

USB
SH7216 SH7216 CPU Windows® 2000,
Windows® XP, Windows® Vista, MacOS9 OS PC
PC SH7216 CPU UsB SH7216 CPU SDRAM RAM
Disk PC SH7216 CPU SDRAM
SDRAM
oS USB (Bulk-Only Transport)
1 SH7216 USB
2. uUsB
3. E10A (USB )
4. :
*
SH7216
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3. USB (Bulk-Only Transport)
UsB (Bulk-Only Transport)
USB "6.
TR @
3.1 USB
USB PC
PC Interface Descriptor
blnterfaceClass H'08 UsB String
Descriptor Seria Number
000000000001
PC UsB 4
)
USB 2

— USB Mass Storage Class Bulk-Only Transport
— 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
( )
PC
3.2
PC
7 2

2
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
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3.3 Bulk-Only Transport
Bulk-Only Transport PC

Bulk-Only Transport
- Bulk-Only Transport 2

a7V K5 RAE—k (CBW)

NILY T MRk

v v
T—R S URR—b | NILY T MERE NIV A VERE
| |
. -
AF—BR RS UK~k (CSW) Achlesc
End
2
PC Bulk-Only Transport Interface Descriptor
bl nterfaceProtocol H'50
3.3.1
PC
Command Block Wrapper (CBW) Bulk-Only Transport
cBwW
CcBwW PC 31
3
3
7 6 5 | 4 | 3 | 2 1 0
H'00-H'03 dCBWSignature
H'04-H'07 dCBWTag
H'08-H'0B dCBWDataTransferLength
H'0C bmCBWFlags
H'0D 0) bCBWLUN
H'0E (0) | bCBWCBLength
H'OF-H'1E CBWCB
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SH7216
uUSB

o dCBWSignature:
CcBwW

e dCBWTag:
cBwW
e dCBWDataTransferL ength:

e bmCBWFlags:

1
e PCBWLUN:

e bCBWCBLength:
CBWCB
¢ CBWCB:

PC (

3.3.2

Command Status Wrapper (CSW)

CSW
CSW PC

H'43425355 ( )

csw PC

(Logical Unit Number)

scsl )

PC

Bulk-Only Transport

13

5 | 4 | 3 | 2 | 1 | o

H'0-H'3

dCSWsSignature

H'4-H'7

dCSWTag

H'8-H'B

dCSWDataResidue

HC

bCSWStatus

e dCSWSignature:
csw

e dCSWTag:
CBW Csw

e dCSWDataResidue:
CBW  dCBWDataTransferLength
e bCSWStatus:

H'00
H'01

H'53425355 ( )

CBW dCBWTag

H'02
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SH7216
uUSB

3.3.3

Read/Write

CBW bmCBWFlags
D ( )

CBW bmCBWFlags
dCBWDataTransferLength 0

CBW dCBWDataTransferLength

CBW CBWCB

(2 ( )

CBW bmCBWFlags
dCBWDataTransferLength 0

CBW dCBWDataTransferLength
PC CcBwW

3.4
usB

USB Mass Storage Class Bulk-Only Transport
2 5

7 0 CBW

SCSl

7 1 CBW

CBWCB SCSl

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
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3.5 (SCSI transparent command set)
PC CBW
scsl 6 11
PC CSW
6
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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LENESAS

USB

4.

( )

SH7216 CPU (
E10A-USB Emulator

ROK572167)

e EI10A PC (Windows® 2000, Windows® XP)
e USB PC (Windows® 2000, Windows® XP, Windows® Vista)
e USB
¢ High-performance Embedded Workshop 4 ( HEWA4)
4.1
3

E;\; E10A—J L

E10A PC

Windows® 2000,
Windows® XP

SH7216 CPUR—

USBH#i7t R kPC

Windows® 2000, Windows® XP,
Windows® Vista, Mac OS9

3
(1) SH7216 CPU
ROM SDRAM SH7216 CPU MCU 2( ROM
SDRAM ) SH7216 CPU Swi
7
7
( 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
USsB Windows® 2000 Windows® XP Windows® Vista Mac OS9
uUSsB PC oS USB
(Bulk-Only Transport)
(3) E10A PC
USB Windows® 2000 Windows® XP E10A PC
E10A-USB PC USB E10A-USB
E10A-USB CPU HEWA4
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SH7216

USB
4.2
HEW4 HEW4
MSC.hws
4.2.1
MSC HEW4
4
/ C_Source (7 #JL#) \
/ DoBOT MSCClass.c DoBulk.c DoControl.c \
DoRequest.c DoSCSICommand.c UsbMain.c
DoRequestBOT_StorangeClass.c
Startup.c
CatBOTTypedef.h CatProType.h CatSCSITypedef.h
CatTypedef.h SetBOTInfo.h SetMacro.h
SetSCSlinfo.h SetSystemSwitch.h iodef.ine.h
KSetUsblnfo.h SysMemMap.h sct.src /
k MSClass (7 4 /L) MSC.hws MSC.tws /
4
4.2.2
HEW4
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4.3

4.3.1
SH7216 CPU

¢ HEWA4 E10A-USB PC E10A-USB
o E10A-USB  SH7216 CPU

e SH7216 CPU

e sh7216 ush msc MSC.hws

° >

. SH7216 (R5F72167A) E10A-USB Emulator
e SH7216 CPU oK
. (12.50MHz)

e |D Code E10A
° > All Download Modules

4.3.2

4.4 RAM Disk

Windows® XP
USB B SH7216 CPU
A UsB PC
USB
USB RENESAS EX RAM Disk
USB Device PC SH7216 CPU
FAT
OK
OK
SH7216 CPU UsB RAM Disk
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4.5 RAM Disk

RAM Disk
45.1
RAM Disk
SetSystemSwitch.h #define  REMOVABLE_DISK #undef
REMOVABLE_DISK
45.2 RAM Disk
16M SDRAM  RAM Disk RAM Disk
SysMemMap.h RAM Disk
1 DISK_ALL_BYTE RAM Disk RAM_
DISK_S RAM_DISK _E2
1. 1.5M FAT PC
16M FAT12 2G
FAT16 FAT FAT FAT
2. RAM_DISK _S RAM_DISK _E DISK_ALL_BYTE
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5.
SH7216
CPU SH7216 CPU RAM Disk USB USB
SH7216 USB
USIO, USI1, USBRXI0, USBTXI0, USBRXI1, USBTXI1 6
usIo, Usi1
51
5 5 3
BREFHRALEERIE Yty MRETT,
VPR ER TR, TERECHEYET,
. B Y AHFE
HAS
*).]nﬂnQ;EJ'ET (USBF'O)
USBI&{S1KEE
_
USB@EIEHRT '
5
[ ]
SH7216
[ )
e USB
USB USB

0,1,2,3,4(USBIFRO, 1, 2, 3, 4)
USBIFRO, 1, 2, 3, 4 1

RJJ06B1071-0200/Rev.2.00 2010.2 Page 14 of 31




LENESAS

SH7216

USB
5.2 USB
UsB 2 (6 )
USB
/ USB@EIKRE \
/—:l‘/ FD—}biiié;\ /— NIV BRE 4\

Yy b Ty TRF— :|7>|~“(IéB§V‘7)Z7ﬁ—I~
v v v v
T;gi;—i:/ T_,rg;;—ﬁ_/ T—27F b T—H4Y
\ | \ |
- - AT—BAFFVARKR—F
AT—RRART—Y (CSW)
| |
6 USB
5.21
PC
2 3
5.2.2
uUsB (Bulk-Only Transport)
PC
USsB (Bulk-Only Transport) ( ) 2 3
uUsB (Bulk-Only Transport)
(CBW) (Csw)
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5.3
9 11
8 1
8
Startup.c USsSB
UsbMain.c
DoRequest.c PC
DoRequestBOT_StorageClass.c | USB (Bulk-Only Transport)
DoControl.c
DoBulk.c
DoBOTMSClass.c UsB (Bulk-Only Transport)
DoSCSICommand.c SCSI
sct.src ROM RAM
CatBOTTypedef.h Bulk-Only Transport
CatProType.h
CatSCSITypedef.h SCsSi FAT
CatTypedef.h UsSB
SetBOTInfo.h Bulk-Only Transport
SetMacro.h
SetSCSlinfo.h SCSlI
SetSystemSwitch.h
SetUsblnfo.h UsB
SysMemMap.h
iodefine.h SH7216
5.4
9 16
o Startup.c
Startup.c  SetPowerOnSection
SH7216 RAM
9 Startup.c

Startup.c SetPowerOnSection

INitSDRAM SH7216 CPU SDRAM

_INITSCT RAM

InitMemory RAM

InitSystem USB

Set_EPInfoR
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SH7216
uUSB

e UsbMain.c
UsbMain.c usB

10 UsbMain.c

UsbMain.c BranchOfInt0

BranchOfInt1l

GetPacket

RAM

GetPacket4

RAM ( ) (USB

GetPacket4S

RAM ( )

PutPacket

USB

PutPacket4

USB ( ) (USB

PutPacket4S

USB ( )

SetControlOutContents

SetUsbModule

USB

ActBusReset

FIFO

ActBusVcc

USB (

ConvRealn

ConvReflexn

e DoRequest.c

ID H'045B ( : )
USB Implementers Forum ID
DecVenderCommands

11 DoRequest.c

DoRequest.c | DecStandardCommands

DecVenderCommands
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RENESAS

o DoRequestBOT_StorageClass.c

uUsB (Bulk-Only Transport) (Bulk-Only Mass Storage Reset Get Max
LUN)
Bulk-Only Mass Storage Reset Bulk-Only Transport
Get Max LUN
1 0

12 DoRequestBOT_StorageClass.c

DoRequestBOT_ | DecBOTClassCommands | USB (Bulk-Only Transport)
StorageClass.c

e DoControl.c

(SETUPTS) ActControl
DecStandardCommands
(EPO0 TS, EPOi TR, EPOI TS) ActControllnOut
ActControlln ActControl Out
13 DoControl.c
DoControl.c ActControl
ActControlin ( )
ActControlOut (

ActControllnOut

ActControlln  ActControlOut

e DoBulk.c
uUSB (Bulk-Only Transport)
ActBulklnReady
14 DoBulk.c
DoBulk.c ActBulkOut
ActBulklin

ActBulkinReady
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e DOBOTMSClass.c
DoBOTMSClass.c uUsB (Bulk-Only Transport) 2 3

15 DoBOTMSClass.c

DoBOTMSClass.c ActBulkOnly Bulk-Only Transport
ActBulkOnlyCommand | Bulk-Only Transport CBW
ActBulkOnlyln ( )
ActBulkOnlyOut ( )

e DoSCSICommand.c

PC SCS|
16 DoSCSICommand.c
DoSCSICommand.c | DecBotCmd Bulk-Only Transport SCSI
SetBotCmdErr SCsSl

5.5 RAM Disk

SH7216 CPU SDRAM  Disk PC SH7216
CPU ( ) Disk
Disk 7

SDRAM RAM Disk

T
\\_/t790

YRA—T—krJOvsH

+9 %520

N

7 Disk

PC ( )  scSl
sCS 7
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SH7216
ENESAS s UsB
5.6 SCSI
SCS| 17
17 ScCsli
INQUIRY cBwW INQUIRY ROM
INQUIRY (96 )
PC INQUIRY
Ccsw PC 96
READ CAPACITY cBwW READ CAPACITY
SDRAM Disk 1
READ CAPACITY (8 )
(unit_state[0]
1) "5.7
@" REQUEST SENSE NOT
READY ( )
PC READ CAPACITY
(H'00)
Ccsw PC
(Csw H'01)
READ (10) cBwW READ (10) SDRAM
Disk
(unit_state[0] 1)
"5.7 4" REQUEST
SENSE NOT READY ( )
PC
(H'00)
Ccsw PC READ (10)
(Csw H'01)
WRITE (10) cBwW WRITE (10) SDRAM
Disk
(unit_state[0] 1)
"5.7 9" REQUEST SENSE
NOT READY ( )
PC
Ccsw PC
(Csw H'01)
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1RENESAS s Use

SH7216

REQUEST SENSE cBwW REQUEST SENSE
( SCsI )
PC
Ccsw PC 18
PREVENT ALLOW CBW PREVENT ALLOW MEDIUM REMOVAL
MEDIUM REMOVAL PC
(unit_state[0] 1)
REQUEST SENSE NOT
READY ( )
CsSw PC
(CswW H'01)
TEST UNITREADY | CBW TEST UNIT READY
PC
(unit_state[0O] 1)
REQUEST SENSE NOT READY (
)
CsSw PC
(CswW H'01)
VERIFY (10) cBwW VERIFY (10)
PC
(unit_state[0] 1)
REQUEST SENSE NOT READY (
)
CsSw PC
(CsSwW H'01)
STOP/START UNIT | CBW STOP/START UNIT
unit_state[0] 1
unit_state[0] 0
unit_state[0]
0
CsSw PC
MODESENSE (6) cBwW MODE SENSE (6)
MODE SENSE
PC MODE SENSE
CsSw PC
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READ FORMAT cBwW READ FORMAT CAPACITY
CAPACITY SDRAM Disk
1
READ FORMAT CAPACITY (20 )
(unit_state[0]
1) "5.7
(4)" REQUEST SENSE NOT READY
( )
PC READ FORMAT CAPACITY
(H'00)
Ccsw PC
(CsSwW H'01)
cBwW REQUEST
SENSE INVALID FIELD IN CDB
PC
(H'00) PC
Ccsw PC (CsSwW H'01)
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5.7
UsB (Bulk-Only Transport) PC

Bulk-Only Transport

— CBW
_ (scsl ) (10
)
2
- 18 19 13
CASE (1) (6) (12)

18 -

(1) Hn =Dn (4) Hi > Dn (9) Ho > Dn

(2) Hn < Di (5) Hi > Di (10) Ho < > Di
(6) Hi = Di
(7) Hi < Di

(3) Hn < Do (8) Hi<>Do (11) Ho > Do

(12) Ho = Do

(13) Ho < Do

19

CASE

@)

@

3

“

®)

(6)

™

®

©)

(10)

(11)

(12)

(13)
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20
20
CASE
(2) READ uUsB
0 SCsI 0
(3) WRITE USB
0 SCsSI 0
4) READ uUsB
0 SCsl 0
(5) READ uUsB
SCsI
(7) READ uUsB
SCsSI
(8) WRITE USB
9) WRITE USB
0 SCsI 0
(20) READ uUsB
(11) WRITE USB
SCsI
(13) WRITE USB
SCsSI
21
21
CASE
(2,(3) |e CSW H'02
(4),(5) |e dCBWDataTransferLength
e CSW dCBWDataResidue
e CSW H'00
(7),(8) | dCBWDataTransferLength
e CSW H'02
(9), (11) | o dCBWDataTransferLength
. CsSw
dCBWDataResidue
e CSW H'01
(10), (13) | o dCBWDataTransferLength
e CSW H'02
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USB

SH7216

8 9 10

= |
2
e
[S
S
3
v
A
i .
k EP2%E X k—IL

71-\Z F%E;’_g %I=O YES

ho
o3l 7 — A #=
2729 aVvFET—2H=0 CASE: (2) (3) i
NO
bCSWStatus(H'02)
=ty b+
CBWABF—4 h5 o N/ V70UT
R— kOHEEHE
LT IN
— \ 4
i
5 F—B FSURK— T F—B FSURK— T
I NILY A ZRDEE NILY 79 FROEE
7
>
2
T
S
\ 4
z CSWikiE
[
2
z
b v
5 >
2 ( Ik )
2
,-lh
S
8 @
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T—8 bTURR—+
7L Y INEE D ERE

i

KRR M FET—HH NO

TPV aAVFET—EAH

F—H S URKR—FT
T—4HiEE
h 4
KRR MFET—2H NO
>
2700 aVvFET—EH
Ims
KRR MERT—E2ELE =
FgI=% 5% T0% *;;?E;%éﬁ
BMLTF—4 A TTrelRE
dCSWDataResiduelZ dCSWDataResiduelZ
EBMLIzT—28% REET %%
vk vk
y CASE: (6) iCASE: (4) (5) CASE: (7) (8) i
bCSWStatus(H'00) bCSWStatus(H'00) bCSWStatus(H'02)
vk vk vk
ART—HRR
k3 U RR— L DEHE~
RJJ06B1071-0200/Rev.2.00 2010.2 Page 26 of 31




SH7216
LENESAS .. USB
FT—R bS5 URR—
NLY OUTEE D ENE
T7oyavhRTTS NO
ARV RET—E FTURKR—
TOEREAMIEE>TLEMN?
iYES
KRR MPET—EH NO
2700 a3 VFET—EH
iYES
F—H FSURB—IT
T—R%E
A 4
RAMFPET—2H# NO
>
TP aVFET—EH
LYES
\ 4
FT—R S URR—F+T KRR MFPET—2# s
75 %E FTF—5%E RALFETSHO
T—A%
i i Az—1)—F
dCSWDataResiduelZ dCSWDataResiduelZ
HEhiz-T—42%% REET—2%%
v bk ty bk
y CASE: (1) (12) LCASE: (9) (11) LCASE: (13) y CASE: (10)
bCSWStatus(H'00) bCSWStatus(H'01) bCSWStatus(H'02) bCSWStatus(H'02)
vk vk vk vk
\ 4
RT—HAR
k5 U RER— OFEA
10 (3)
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SH7216

USB
USB (Bulk-Only Transport) CBW
PC Csw ( )
csw 2
dCSw Status dCSWSDataResidue
2
— CBW dCBWDataTransferLength
— Csw dCSWDataT ransferResidue
CBW dCBWDataTransferLength PC
CsSwW dCSwDataTransferResidue
CBW dCBWDataTransferLength dCSWDataT ransferResidue
dCBWDataTransferLength dCSWDataT ransferResidue
PC
Csw dCSwDataTransferResidue
avw vk T4 AT-ER
FSURR—F FSURR—F FSURR—F
caw || mour || mour || mour ||| csw |

dCBWDataTransferLength

dCSWDataResidue

dCBWDataTransferLength

dCSWDataResidue

dCBWDataTransferLength

dCSWDataResidue

KRR MFET—4H

|| (hRrFET—5HE
EDBNDTOLET

FRARPET— 4%

|/

TR MFPET—SH

FRARPET—8H

| KRR MFET 8L
ORRHERY

| & |-

RRAMFET—2H

| RRACFET—FHEY
ZVNHERY

TNARFET—EH

| 20 |

11 Bulk-Only Transport
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6.
(1) SH-2A, SH2A-FPU (RJJ09B0086)
( )
(2) SH7216 (RJJO9BO575)
( )
e USB

(3) Universal Serial Bus Specification
(4) Universal Serial Bus Mass Storage Class Specification Overview
(5) Universal Serial Bus Mass Storage Class (Bulk-Only Transport)
— USB

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

SH7216
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