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1.
1.1
SH7216 USB USB Human
Interface Devices ( HID)
1.2
o (INTC)
o 2(MTU2)
o (PFC)
e USB (UsSB)
1.3
) : SH7216
. : 200 MHz
50 MHz
50 MHz
[ ]
High-performance Embedded Workshop Ver.4.07.00
e C
SuperH RISC engine CIC++ 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_|loop=0
-struct_alloc=1 -nologo)
1.4
e SH7216 USB USB
(RJJ06B1071)
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2.
USB (USB)
HID
SH7216 USB
e USB
o 0 USB (
)
[ ]
o UsB
o uUsB (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 EP8 64 64 —
9 EP9 16 16 —
1

usB7—7IL

USB#E &R X FPC

Windows® 2000, Windows® XP, - 8 .
Windows® Vista, Mac OS9 SH7216 CPU/R— K
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1RENESAS Uss

SH7216

USB HID
SH7216 SH7216 CPU Windows® 2000,
Windows® XP, Windows® Vista, MacOS9 OS PC
SH7216 CPU USB PC
( HID ) HID
oS USB HID
1. SH7216 USB
2. USB
3. E10A (USB )
4. ’
*
SH7216
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/? SH7216
| EN ESAS USB USB HID
3. USBHID
USB HID (Human Interface Devices)
USB HID "6.
) @
3.1 USB HID
USB HID PC
PC Interface Descriptor
bInterfaceClass H'03
3.2
HID
HID
HID
BIOS ( )
HID
) ( )
PC Interface Descriptor
bl nterfaceSubClass H'01
3.3
( o )
" "( H01) " "( H'02)
PC Interface Descriptor  binterfaceProtocol
3.4 HID
HID USB
HID (
) HID
FINA R ARy
TARY)TA TARY)T4A
A
avIZ4¥alL—ay
TARYYYTAH
A
AR T7x—R
TARY)TH
\
Y v
IVRKRAV b+ —
Fo2H0T4 HIDTF 4 R5 1) T4
—— —
JR—k T4 AN
TARY)TH TA4RY) TR
2
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SH7216

USB USB HID
3.5 HID
HID ( )
HID 2
2 HID
( )
bLength 1 (H'09 )
bDescriptorType 1 (H'21 )
bcdHID 2 BCD HID
bCountryCode 1 ( 0)
bNumDescriptors 1
bDescriptorType 1 (HIDREPORT H'22)
wDescriptorLength 2
3.6
PC
( )
2
Bits: 39~8 7654 32 10
Parts: [data] bTag ‘ bType ‘ bSize
Byte: 4~1 | 0 |
bType &bSize DIEA R BERERITRLET
item type item size
bTypefE a4 7 bSizef |T—4H4X
00 Main 00 Obyte
01 Global 01 1byte
10 Local 10 2byte
11 Reserve 11 4byte
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 item tag
item tag PC
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3.6.1 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)
(1) Input item 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 HID

(2) 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
(3) 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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3.6.2 Global items
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 0
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
3.6.3 Local items
Locdl 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
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SH7216

USB HID
3.6.4
4

Usage Page (Generic Desktop), 105 01
Usage (Mouse), 109 02
Collection (Application), A1 01
Usage (Pointer), 109 01
Collection (Physical), A1 00
Usage Page (Buttons), 105 09
Usage Minimum (01), 119 01
Usage Maximum (03), 129 03
Logical Minimum (0), :15 00
Logical Maximum (1), 125 01
Report Count (3), :95 03
Report Size (1), 175 01
Input (Data, Variable, Absolute), ; 3 button bits 181 02
Report Count (1), :95 01
Report Size (5), 175 05
Input (Constant), ; 5 bit padding 181 01
Usage Page (Generic Desktop), 105 01
Usage (X), 109 30
Usage (Y), 109 31
Usage (Wheel), 109 38
Logical Minimum (-127), 115 81
Logical Maximum (127), 125 7F
Report Size (8), 175 08
Report Count (3), 195 03
Input (Data, Variable, Relative), ; 2 position bytes (X & Y) : 81 06

End Collection, : CO

End Collection : CO

4
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SH7216

USB USB HID

3.6.5
9
Value Item
Item (Hex)
Usage Page (Generic H'0501 | 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'A1 01 Main "Pointer"
Usage (Pointer) H'09 01 Local H01 "Pointer" "Pointer"

"Collection Physical"
Collection (Physical) H'A1 00 Main ( X Y

) 1
Usage Page (Button) H'0509 | 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'1500 | 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'9501 | Global 1
Report Size (5) H'7505 | 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'257F | Global 127
Report Size (8) H'7508 | Global 8
Report Count (3) H'95 03 | Global 3
Input (Data, Variable, H'81 06 Main
Relative)
End Collection H'CO Main 1 (Physical)
End Collection H'CO Main 1 (Application)
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SH7216

USB USB HID
3.7
( )
3.8 HID
PC HID (
) PC
2
1
5
Bits: 7~3 21 0
: k=L B/ & _
Parts: | 00000 3 R4 3 £5 3 £5 Xe# Y& | RA—IL
Byte: 0 1 2 3
5
3.9
USB
USB HID 6 10
10
bRequest
H'01l 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
GET_IDLE
ams 1 wValue
1 ID 0
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GET_PROTOCOL

0 1
SET_REPORT
HID
SET IDLE
wValue 1
1 4ms wValue 1 ID
0 ID 0
SET_PROTOCOL (
) wValue (
0 1 )
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4.

( )

SH7216 CPU ( ROK572167)
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 ( HEWA4)

4.1

E;\; E10A—J L

E10A PC

Windows® 2000,
Windows® XP

SH7216 CPUR—

USBH#i7t R kPC

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

6
(1) SH7216 CPU
ROM SH7216 CPU ROM
SH7216 CPU Swi 11
ROM MCU 2( ROM  SDRAM )
11
( 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

UsB PC oS USB HID

(3) E10A PC

USsB Windows® 2000 Windows® XP E10A PC

E10A-USB PC USB E10A-USB
E10A-USB CPU HEWA4
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4.2
HEW4 HEW4
HID.hws
42.1
HID HEW4
7
/ C_Source (7 #JL#) \
/DoControI.c DoHidDataFormat.c Dolnterrupt.c \
DoMouse.c DoRequest.c DoRequestHIDClass.c
Startup.c UsbMain.c
CatHidTypedef.h CatProType.h CatTypedef.h
CatTypedef.h SetBOTInfo.h SetMacro.h
iodef.ine.h SetHidInfo.h SetMacro.h
SetSystemSwitch.h SetUsblinfo.h SysMemMap.h
Ksct.src /
k HID (7 # )L %) HID.hws HID.tws /
7
4.2.2
HEWA4
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4.3
43.1
SH7216 CPU
e HEWA4 E10A-USB PC EI0A-USB
. E10A-USB SH7216 CPU
e SH7216 CPU
e sh7216 ush hid HID.hws
° >
. SH7216 (R5F72167A) E10A-USB Emulator
e SH7216 CPU OK
. (12.50MHz)
e |D Code E10A
° > All Download Modules
4.3.2
>
4.4 ( )
PC
USB B SH7216CPU A
USB PC
/USB PC SH7216CPU
PC PC
SH7216CPU USB
PC
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5.
SH7216
CPU HID
PC
PC UsB SH7216 UsB
USIO, USI1, USBRXI0, USBTXI0, USBRXI1, USBTXI1 6
UsIo, USI1
51
8 5 4
EBEREEZRALEERIE Uty MRETY,
VHRETE TR, EEKREBIZEUVET,
2o B Y AHRE
HAZE
R ESTT (EXIRQO)
USBI&{S1KEE
EEIREE
oY ha—)LERE
% & ) OZEFAN 3
USBEfE# T ’
8
[ ]
SH7216
[ )
e USB
usB usB
0,1,2,3,4(USBIFRO, 1, 2, 3, 4)
USBIFRO, 1,2,3,4 1
[ )
16 MTU2

10ms
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5.2 USB
USB 2 (9 )
USB
USBi&E{S K&
bt
a >
v 3
~ 2
m| 7
I N
JL 1
i v
% §
b
DoControl.c Dolnterrupt.c
DoRequest.c
DoRequestHIDClass.c
9 USB
5.2.1
PC
2 3
5.2.2
USB HID
PC
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USB

SH7216
USB HID

5.3

12

11

Startup.c

USB

UsbMain.c

DoRequest.c

PC

DoRequestHIDClass.c

USB HID

DoControl.c

Dolnterrupt.c

DoHidDataFormat.c

HID

DoMouse.c

sct.src

ROM RAM

CatHidTypedef.h

HID

CatProType.h

CatTypedef.h

USB

SetMacro.h

SetHidInfo.h

HID

SetSystemSwitch.h

SetUsblInfo.h

USB

SysMemMap.h

iodefine.h

SH7216

5.4

o Startup.c

SH7216

ussB

20

Startup.c

13 Startup.c

SetPowerOnSection

Startup.c

SetPowerOnSection

_INITSCT

RAM

InitSystem

USB

Set_EPInfoR
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SH7216
USB USB HID

e UsbMain.c
UsbMain.c

usB

14 UsbMain.c

UsbMain.c

BranchOfInt0

USB 0

BranchOfInt1l

GetPacket

RAM

GetPacket4

RAM ( ) (USB HID

GetPacket4S

RAM ( )

PutPacket

USB

PutPacket4

USB ( ) (USB
HID )

PutPacket4S

USB ( )

SetControlOutContents

SetUsbModule

USB

ActBusReset

FIFO

ActBusVcc

USB

ConvRealn

ConvReflexn

e DoRequest.c

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

15 DoRequest.c

DoRequest.c

DecStandardCommands

DecVenderCommands
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1RENESAS Use USE HID

e DoReguestHIDClass.c
HID (GET_REPORT, GET_IDLE, GET_PROTOCOL, SET_REPORT, SET_IDLE,
SET_PROTOCOL)
— GET_REPORT PC HID
— GET_IDLE
— GET_PROTOCOL (
)

— SET_REPORT PC HID
HID

— SET_IDLE
— SET_PROTOCOL ( )

16 DoRequestHIDClass.c

DoRequestHID DecHIDClassCommands | HID
Class.c ActldleCount SOF

e DoControl.c

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

ActControllnOut
ActControlln  ActControlOut

e Dolnterrupt.c
PC

18 Dolnterrupt.c

Dolnterrupt.c Actinterruptin FIFO
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e DoHidDataFormat.c

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

e DoMouse.c

20 DoMouse.c

DoMouse.c MousePushedData
Input2

RJJ06B1072-0200/Rev.2.00 2010.2 Page 22 of 25




RENESAS sse S8 bip

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

(3) Universal Serial Bus Specification
(4) Device Class Definition for Human Interface Devices (HID)
(5) HID Usage Tables
— USB
http://www.usb.org/devel opers
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USB HID
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