RENESANS APPLICATION NOTE

V850E2/ML4 Microcontroller ROlANloggEJollgg

ev.l.
Peripheral LibUSB Demo Mar 27, 2012
Introduction

This application note describes a sample program that uses the V850E2/M L4 microcontroller's USB function module to
control the LEDs and potentiometers on the V850E2/M L4 CPU board from a PC.

Target Device
V850E2/ML4 (UPD70F4022)
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

1. Introduction

1.1 Specifications

The Peripheral LibUSB Demo program uses the V850E2/M L4 USB function module and can communicate with the
LibUSB application running on a host PC. (Eval uation board: ROK 0F4022C000BR)

This sample program performs the following operations between the PC and the V850E2/M L 4.

(1) Connect

(2) Disconnect

(3) LED display (toggle)

(4) Acquire A/D converter value (read ADC)

See section 2 for details.

1.2 Functions Used

Interrupts

Ports

USB function controller (USBF)
A/D converter (ADCA)

1.3 Conditions

Item Description
Microcontroller V850E2/ML4
Operating frequency Internal clock: 200 MHz
USB clock Either an internal or an external clock may be selected
Internal clock: External 9.6 MHz x (internal 20x multiplier) + (divisor of 4) =
48 MHz. Or:
External 7.2 MHz x (internal 20x multiplier) + (divisor of 3) =
48 MHz.
External clock: Input to the USBCLK pin (fUSB = 48 MHz)
Integrated development Renesas Electronics Corporation
environment CubeSuite+ V1.00.01
C complier Renesas Electronics Corporation CubeSuite plus included CX compiler V 1.20
Supported operating windows® 7, Windows® Vista, Windows® XP
systems

e Universal Serial Bus Revision 2.0 specification
[http://www.ush.org/devel opers/docs/]
e V850E2/ML4 Hardware Manual
[http://japan.renesas.com/products/mpumcu/v850/V 850e2mx/Documentation.j sp#]
e Renesasweb site
[http://japan.renesas.com/homepage.j sp]
e USB device web page
[http://japan.renesas.com/usb]

1.4 Related Application Notes
e V850E2/ML4 Microcontroller USB Multifunction Operation Example Application Note (ROLAN1037EJ0100)
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

2. System Structure

This application, Peripheral LibUSB Demo (V850_LibUSB.exe), operates on a host PC with the V850E2/ML4 CPU
board connected to the host PC by a USB cable and can manipulate the V850E2/M L4 CPU board.

See section 6 for the Ul screens provided by this application.
Figure 2.1 shows the system structure of this sample application.

()

Host PC

Potentiometer

LED
USB
|:| |:| |:| |:|/ connector
 ———

V850E2/ML4 CPU board
(ROKOF4022C000BR)

Figure 2.1 System Structure

The following functions can be manipulated.

(1) A USB enumeration is performed when the Connect button is clicked.
(2) The CPU board is disconnected when the Disconnect button is clicked.
(3) The LEDs are turned on or off when the Toggle LED button is clicked.
The LEDs shown in the figure above is turned on or inverted.
(4) An A/D conversion valueis sent to the PC when the Read ADC button is clicked.

The potentiometer shown in the figure above is connected to the A/D converter. An A/D conversion valueis read
and transmitted to the host PC.

RO1AN1098EJ0100 Rev.1.00 Page 3 of 28
Mar 27, 2012 RENESAS



V850E2/ML4 Microcontroller

Peripheral LibUSB Demo

3. Sample Program for the V850E2/ML4

This sample program has the following directory structure.

Table 3.1 Sample Program Directory Structure
Folder

Overview

application Holds the sample application
doc Holds the application note
driver/inf Holds the Windows®.inf file

LIB_USB_Demonstration.inf

driver/V850E2ML4 _usb_demol/prj

Holds the sample program project files

driver/V850E2ML4 _usb_demol/src

Holds the sample program source code

The V850E2/M L4 sample program consists of a main function, a USB driver, an LED driver, and an A/D converter
driver. A USB communication device class driver (CDC driver) isused for USB communication, and communication is
implemented with a unique command protocol (see section 5.1.1). Although it operates as a vendor class USB device,
the class driver component is the same as the CDC driver.

The source code is stored in the driver/V850E2M L4 _usb_demo/src directory. The table below lists the source code file

structure.

Table 3.2 Sample Program File Structure

Folder  File Overview
/ cstart.asm Bootstrap
main.c Main routine
main.h Prototype declarations for main.c
adc adc.c Unique ADCA processing
adc.h Unique header file for ADCA processing
led led.c Unique LED processing
led.h Unique header file for LED processing
ush ushf850.c USB initialization, endpoint control, bulk transfers, control transfers
Usbf850.h Prototype declarations for usbf850.c

Usbf850 _communication.c

Unique processing for the USB communication device class

Usbf850_communication.h

Prototype declarations for usbf850 _communication.c

usbstrg_desc.h

Descriptor declarations

Usbf850_errno.h

Error code definitions

Usbf850_types.h

User type declarations

reg_v850e2ML4.h

USB function register definitions

RO1AN1098EJ0100 Rev.1.00
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

Figure 3.1 shows the structure of the V850E2/ML4 sample program. The arrows in the figure show the direction of
control.

Sample program

Main processing |

y

A
USB CDC driver
A 4 A 4 \ 4

| LEDdrver | | ADCAdriver | [ USBdriver |
VB50E2/ML4y A 4 h 4
| o | | aApbca || uss |

Figure 3.1 V850E2/ML4 Sample Program Structure
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

4. Descriptors
The following descriptors are used in the V850E2/M L4 sample program.

4.1 Device Descriptors

Length  Hex
Field (bits) Value Description
bLength 8 0x12 Descriptor size is 18 bytes
bDescriptorType 8 0x01 DEVICE Descriptor Type
bcdUSB 16 0x0200 USB Specification version 2.00
bDeviceClass 8 OxFF The device Class is vendor-specific
bDeviceSubClass 8 OxFF The device Subclass is vendor-specific
bDeviceProtocol 8 OxFF The device Protocol is vendor-specific
bMaxPacketSize0 8 0x40 Maximum packet size for endpoint zero is 64
idvVendor* 16 0x045b  Vendor ID
idProduct* 16 0x0217  Product ID
bcdDevice 16 0x0100 The device release number is 1.00
iManufacturer 8 0x01 The manufacturer string descriptor index is 1
iProduct 8 0x02 The product string descriptor index is 2
iSerialNumber 8 0x03 The serial number string descriptor index is 3
bNumConfigurations 8 0x01 The device has 1 possible configurations

Note: Set the vendor ID and product ID appropriately for the actual user system.

4.2 Configuration Descriptors

Length  Hex
Field (bits) Value Description
bLength 8 0x09 Descriptor size is 9 bytes
bDescriptorType 8 0x02 CONFIGURATION Descriptor Type
wTotalLength 16 0x0027  The total length of data for this configuration.
bNuminterfaces 8 0x01 This configuration supports 1 interfaces
bConfigurationValue 8 0x01 The value 1 should be used to select this configuration
iConfiguration 8 0x00 The string descriptor.
bmAttributes 8 0xCO Configuration characteristics.
bMaxPower 8 0x1b Maximum power. 54 mA

4.3 Interface Descriptors

Length  Hex
Field (bits) Value Description
bLength 8 0x09 Descriptor size is 9 bytes
bDescriptorType 8 0x04 INTERFACE Descriptor Type
binterfaceNumber 8 0x00 The number of this interface is 0.
bAlternateSetting 8 0x00 The value used to select the alternate setting.
bNumEndpoints 8 0x03 The number of endpoints used by this interface is 3
binterfaceClass 8 OxFF Unknown class
binterfaceSubClass 8 OxFF The interface Subclass is vendor-specific
binterfaceProtocol 8 OxFF The interface protocol is vendor-specific
ilnterface 8 0x00 The string descriptor
RO1AN1098EJ0100 Rev.1.00 Page 6 of 28
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V850E2/ML4 Microcontroller

Peripheral LibUSB Demo

4.4 Endpoint Descriptors

The endpoint addresses can be switched by enabling or disabling the following defines in the usbf850.h header file.
Note that the default is enabled.

#define USE_EP BKI1

#define USE_EP BKO1

Setting Bulk In Bulk Out Interrupt In

define enabled EP1 EP2 EP7

define disabled EP3 EP4 EP7
Length  Hex

Field (bits) Value Description

bLength 8 0x07 Descriptor size is 7 bytes

bDescriptorType 8 0x05 ENDPOINT Descriptor Type

bEndpointAddress 8 0x81 This is an IN endpoint with endpoint number 1

bmAttributes 8 0x02 Types — BULK

wMaxPacketSize 16 0x0040 Maximum packet size for this endpoint is 64 Bytes.

binterval 8 0x00 The polling interval value is every 0 Frames.
Length  Hex

Field (bits) Value Description

bLength 8 0x07 Descriptor size is 7 bytes

bDescriptorType 8 0x05 ENDPOINT Descriptor Type

bEndpointAddress 8 0x02 This is an OUT endpoint with endpoint number 2

bmAttributes 8 0x02 Types — BULK

wMaxPacketSize 16 0x0040 Maximum packet size for this endpoint is 64 Bytes.

binterval 8 0x00 The polling interval value is every O Frames.
Length  Hex

Field (bits) Value Description

bLength 8 0x07 Descriptor size is 7 bytes

bDescriptorType 8 0x05 ENDPOINT Descriptor Type

bEndpointAddress 8 0x87 This is an IN endpoint with endpoint number 7

bmAttributes 8 0x03 Types — INTERRUPT

wMaxPacketSize 16 0x0040 Maximum packet size for this endpoint is 64 Bytes.

binterval 8 0x0a The polling interval value is every 10 Frames.
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V850E2/ML4 Microcontroller

Peripheral LibUSB Demo

4.5 String Descriptors
(a) String0

Length  Hex
Field (bits) Value Description
bLength 8 0x04 Descriptor size is 4 bytes
bDescriptorType 8 0x03 String Descriptor Type
bString 16 0x09, LANGID: English (United States)

0x04

(b) Stringl

Length  Hex
Field (bits) Value Description
bLength 8 0x40 Descriptor size is 64 bytes
bDescriptorType 8 0x03 String Descriptor Type
bString 496 Manufacturer: Renesas Electronics Corporation
(c) String2

Length  Hex
Field (bits) Value Description
bLength 8 O0xOE Descriptor size is 14 bytes
bDescriptorType 8 0x03 String Descriptor Type
bString 90 Product: CDCDrv
(d) String3

Length  Hex
Field (bits) Value Description
bLength 8 Ox1A Descriptor size is 26 bytes
bDescriptorType 8 0x03 String Descriptor Type
bString 192 Serial: 0217FFFFFF10

RO1AN1098EJ0100 Rev.1.00
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

5. Basic Functions
The LibUSB sample program provides the following functions

(1) A USB enumeration is performed when the Connect button is clicked.

(2) The CPU board is disconnected when the Disconnect button is clicked.

(3) The LEDs are turned on or off when the Toggle LED button is clicked.

(4) An A/D conversion valueis sent to the PC when the Read ADC button is clicked.

5.1 Main Processing

In the main loop, the USB receive datais checked by poling the USB receive buffer. When the USB data application
starts, it goes to the wait for enumeration state.

If USB receive data is detected, the sample program analyzes the control command in the first byte of the receive data
and processes that command.

Table 5.1 lists the control flags and buffers handled by the main processing.

Table 5.1 Flags and Buffers Handled in Main Processing

No. Flag Overview

1 ledControlFlg LED display control flag

2 UserBuf Send/receive data storage buffer

3 adcVal A/D conversion value storage area

4 usbf850_rsuspd_flg Resume/suspend flag

RO1AN1098EJ0100 Rev.1.00 Page 9 of 28

Mar 27, 2012 RENESAS



V850E2/ML4 Microcontroller

Peripheral LibUSB Demo

Figure 5.1 shows the flowchart for the main processing.

main

A

CPU initialization
cpu_init()

}T

A

LED initialization
Led_init()

}T

!

ADC initialization
adc_init()

}

‘

USB initialization
usbf850_init()

S

>

Initialization
ledControlF

See figure 5.8 } Y:S

L

Is FIFO initialized?

No
h J

See figure S.Zl\

usbf850_recv_buf()

USB reception processing

processing?
lag = 0x007?

See figure 5.9 }

See figure 5.11

Did reception processing
complete normally?

Yes

Control data

ADC

v

No

A/D conversion value
acquisition
adc_get()

Display LED
lineLed_line_set()

Invert LED display
Led_line_invert()

A

Update LED dis

play control flag

ledControlFlag = 0x01

v

Store USB transmit data

A

See figure 5.3 *

USB transmission
processing
usbf850_send_buf()

See figure 5.4

See figure 5.7

See figure 5.10

See figure 5.5

Figure 5.1 Main Processing Flowchart
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

USB reception processing
usbf850_recv_buf()

Is there receive data?

Yes
\ 4

Get receive data size

Store data in buffer

hl

A 4

return

Figure 5.2 USB Reception Check Flowchart

USB transmission processing
usbf850_send_buf()

Is null
packet transmission
required?

len > max packet size?

Yes
v

Yes
v

len = max packet size

Transmit null packet

< No

A

A

Write data to FIFO

Both len ! =0 and

transmission ready?
PM—NoO——p

A

return

Figure 5.3 USB Transmission Flowchart
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V850E2/ML4 Microcontroller

Peripheral LibUSB Demo

5.1.1 Details of the Command Protocol

There are two operations in the LibUSB command protocol:

The details of these operations are shown below.

5.1.2 Toggle LED Protocol
HOST

Toggle LED and Read ADC.

LibUSB Application

Command (17 bytes)
0x01 0x?? 0x?? 0x?? 0x?? 0x?? Ox?? Ox?? Ox??
0x?7? 0x?? 0x?? 0x?? 0x?? 0x?? 0x?? Ox??

Received by endpoint 2

Command processing

If the device is in the initial state, the initial

pattern is displayed.

If this is the second or later operation, the

pattern is inverted and displayed.

Note: Only the first byte is evaluated as a
command. The remaining 16 bytes are
ignored.

5.1.3 Read ADC Protocol
HOST

LibUSB Application

Command (17 bytes)
0x02 0x?7? 0x?? 0x?? 0x?? Ox?? Ox?? Ox?? Ox??
0x?7? 0x?7? 0x?? 0x?? Ox?? Ox?? Ox?? Ox??

Received by endpoint 2

Command processing

The A/D conversion data is read.

Note: Only the first byte is evaluated as a
command. The remaining 16 bytes are
ignored.

A/D conversion data (5 bytes) is transmitted

* with endpoint 1.

0x02 0x?7? 0x?? 0x?? 0x??

The four bytes starting with the second byte
are the A/D conversion value.
(Four bytes of data in little endian order)
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V850E2/ML4 Microcontroller Peripheral LibUSB Demo

5.2 USB Driver

The USB driver isagroup of functions that provide control transfers, bulk transfers, and serial conversion support
processing using the V850E2/M L4 USB function module (USB).

Table5.2 liststhe USB driver control flags.

Table 5.2 USB Driver Control Flags

No. Flag Overview

1 usbf850 busrst_flg Bus reset flag

2 usbf850_rsuspd_flg Resume/suspend flag
3 usbf850_bufinit_flg FIFO initialization flag

Table 5.3 lists the USB driver functions used from the sample program’s main processing. Refer to the USB CDC
(Communication Device Class) Driver manual for the V850E2/ML4 for details on the other USB driver functions.

Table 5.3 Used USB Driver Functions

No. Function Description

1 cpu_init CPU initialization

2 usbf850_init USB controller initialization

3 usbf850_get_bufinit_flg Reports the execution state of FIFO initialization

4 usbf850_send_buf Bulk in data transmission processing (See figure 5.3.)
5 usbf850 recv_buf Bulk out data reception processing (See figure 5.2.)

Figures 5.4 to 5.6 show the flowcharts for these functions.

Start CPU
initialization

Enable HCLK output

A

HBUS initialization

A

USB clock initialization

A

VBUS signal initialization

End CPU
initialization

Figure 5.4 cpu_init() Flowchart
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Start USB
initialization

Set D+ signal to disconnected

!

Set up UCLK supply

v

Initialize EPC circuit

v

Initialize USBF buffer

!

Set up control endpoint NAK

v

Initialize request data area

v

Set up interface and endpoints

v

Clear control endpoint NAK

v

Initialize driver internal flags

v

Set D+ signal to pulled up state

End USB
initialization

Figure 5.5 usbf850_init() Flowchart

RO1AN1098EJ0100 Rev.1.00
Mar 27, 2012

RENESAS

Page 14 of 28




V850E2/ML4 Microcontroller

Peripheral LibUSB Demo

Cusbf850_get_buﬁnit_flg_buf())

usbf850_bufinit_flg ! = 1

DEV_OK

4

usbf850_bufinit_flg = 0

A 4

DEV_ERROR

Figure 5.6 usbf850 get bufinit_flg() Flowchart
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5.3 LED Driver
The LED driver isagroup of functions that provides LED on/off control using the V850E2/ML4 1/O ports.

Table 5.4 lists the LED driver functions.

Table 5.4 LED Driver Functions

No. Function Description

1 Led_init I/O port initialization

2 Led_line_set LED pattern setup

3 Led_line_invert LED pattern display inversion

Figures 5.7 through 5.9 show the flowcharts for these functions.

Led_init()

Port output initialization
P1.Pn[4:5] = b'11 (off)
P4.Pn[3:4] = b'11 (off)

LED port setup
PM1.PMn[4:5] = b'00 (Output mode)
PM4.PMn[3:4] = b'00 (Output mode)

A 4

return

Figure 5.7 Led_init() Flowchart
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Led_line_set()

4

LED pattern conversion

4

LED port data output

A 4
return

Figure 5.8 Led_line_set() Flowchart

Led_line_invert()

3

Invert output value with port not registers
PNOT1[4:5] = b'11
PNOT4[3:4] = b"11

h 4
return

Figure 5.9 Led_line_invert() Flowchart
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5.4 ADCA Driver

The ADCA driver isagroup of functions that acquires an A/D conversion value using the V850E2/ML4 A/D converter
(ADCA).

Table 5.5 liststhe ADCA driver functions.

Table 5.5 LED Driver Functions

No. Function Description
1 adc_init ADCA initialization
2 adc_get A/D conversion value acquisition

Figures 5.10 and 5.11 show the flowcharts for these functions.

adc_init()

ADCA initialization
Software trigger, continuous conversion mode,
ANIOS5 enabled, interrupts disabled

Enable ADCA

Start A/D conversion

4
return

Figure 5.10 adc_init() Flowchart

adc_get()

j

Read A/D conversion value (12 bits)

4
return

Figure 5.11 adc_get() Flowchart
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6. Using the Sample Application
This sample application supports Windows® 7, Windows® Vista, and Windows® XP.

6.1 LibUSB Installation and Running the Application

1.

Install LibUSB

Download the file libusb-win32-devel -filter-x.x.x.x.zip from the following URL .
http://sourceforge.net/apps/trac/libush-win32/wiki

Expand the downloaded .zip file and run libusb-win32-devel -filter-x.x.x.x.exe to install LibUSB.

Connect a USB cable to the V850E2/ML4 CPU board USB connector.

When the Found New Hardware Wizard starts, select the install from list or specified location option. Then specify
the application note inf folder and select Next. (See section 6.2.)

If adialog to specify either libusb0.sys or libusb0 x86.dIl opens, specify the x86 folder under the inf folder in the
V850E2/ML4 usb_demo folder.

Double click V850_LibUSB.exe in the application folder to start the sample application.

Caution

The Microsoft Visual C++ 2010 SP1 redistributable package (x86) must be installed to run this application. That
package can be downloaded from the Microsoft Download Center.
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6.2 USB Driver Installation

(1) Connect a USB cable to the V850E2/ML4 CPU board USB connector.
(2) The Found New Hardware Wizard will start. Select, "No, not thistime."

HLON - FIIFOBEDHF—F
HLON-F O PO —F Ok

BIEOOIYEL =5, N—FOTPOA WAL G 31 Windows
Update 0 Web 4 MERELT O~ -0 TRROBEID FEDYT Y
BB MR LSS

.-".I

VAT FRESROED., Windows Update [DIERELETSHT

O, SO0 EELES O
Ot SFeR LT ADISEI(EEHERLETE
(O NIAY N C1re e Wi

BHTHRIE. LRl BOUDLTEE

[ ke > | [ Feot |

Figure 6.1 Found New Hardware Wizard (1)

(3) Select "Install from alist or specific location (Advanced)."

HLONA—FII PO ELIH—F

I =BT, sRmb = FO I P BE D PR EA A L LE T
LIB U5E Demonztration

() A=FOIPCHEQA AR CD FEU709E— Fo
w2 AMESBSU. WALTIEED.

A2 - ILEREA TS
OWIFIIFEGEEN A M-I F3 SEEND

BEATFBIEE. DAl B THEE

[ <Eal@ [ s&ate> ] [ Feut |

Figure 6.2 Found New Hardware Wizard (2)
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(4) Select "Include this location in the search” and click Browse.

HLON—FIIPOBREIH—F

BERIADA—NDA T ERATUIE .

& ISP T RIEMN B3 e ETRE)

FOFTed AedAw LT, UL AT FRO-hL HANGIRETEET. BEINEREDFS
AN A R =ILENE S

CIUL=Z0L 2747 QO9E—. CD-ROM 138 &30
AR E S D& (O
|C:¥Ducuments and Settingz¥lzeriéhy Documents¥Cubesy v| [ %ﬁﬂ'ﬁ:‘ i

OAEELGOT, 122 =3RS NEERTE D
E %Eé%eﬁgﬂ&ﬁmﬁ[;m AT AR E T, ERENE RS T, D= T PR E D

[ <EaE | &> | [ Feo

|

Figure 6.3 Found New Hardware Wizard (3)
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(5) Select the folder that holds the .inf files. Specify the V850 ML4_USBLib\driveninf folder.

FANHDEE

P FOIPOESA RGO AR R ATULE .

= ) WAE0E2_ML4_USBLib s
I apllication
|5 doc
= I driver
(]
| VBBOEZMLA uzb deme "

B 2 AEFRTEDIIE. T3A W RO LTS,

[ ok ][ Festur |

Figure 6.4 Specifying the .inf File

(6) Click Next.

HLON—FIIPOBREIH—F

BERIADA—NDA T ERATUIE .

& ISP T RIEMN B3 e ETRE)

AN A R =ILENE S

UL =S5T0L AT 4T GO —, GD-ROM 35 &tE3E M)
AR E S S0

FOFLd AeAR{FEST. UL AT FRO-A) HAMGIERTET T, BESNLEED S

|C:¥Ducuments and Settings¥Uzer¥hy Documentz=¥Cubesu v| [ %ﬁﬂ'ﬁ:‘

OAEELGOT, 122 =3RS NEERTE D

—*%é:l"% ES4 aERE B, COA T alAaEBUE . SEIRENE RS N M= B P @t
CIIFENES fe

| <Fal | &> | [ #FevbEl |

Figure 6.5 Found New Hardware Wizard (4)
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(7) The ingtall will start.

HLON—FIIPOBREIH—F

YIFIIPEA AR LTOE T BRSSO :'5

% LIB USE Demonsztration

I, 7

DAT LOIETTAA s PEERTE L. 1530 AT LOTET i A fiads
SlCEGATE I I D Py R ER L TOES .

Figure 6.6 Found New Hardware Wizard (5)

(8) Lib USB Demonstration will have been added the Device Manager when the installation compl etes.

87342 332—T¥
IPOLE RGBT ANTH
B & @ =W a

|

+ IDE ATASATAPI T2/ HO-3

% libuzb—win32 devices
LIE USE Demonsztration
+ PCMCIA PHTS

Fenesas Emulator

1l el il P S W T R
& USE {Universal Serial Bus) I h0—3
s -
¢ k14
s L P LR o R P e P W i e
-j DATL THAA
e T2 FSAS

Bl 2L THR

o o e A O O BN e R

£

Figure 6.7 Device Manager
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6.3 Example of Sample Application Operation

The Microsoft Visual C++ 2010 SP1 redistributable package (x86) must be installed to run this application. That
package can be downloaded from the Microsoft Download Center.

6.3.1 At application startup

B vB50 LibUSB Sample Application M=

Started Application.

otarted Application.

Figure 6.8 At Application Startup
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6.3.2 When Connect is Clicked
Enter the following values for VID and PID.
VID = 0x045b
PID = 0x0217

V85I] LibUSB Sample Application

LCaonnect Started Application.

Lisconnect

Toggle LED |
HeadsbC | Gonnect to.__ gl

VID = |oxasp ok |
Started Application. PID = Iszl? Cancel |

\IBEI] LibUSE Sample Application

LConnect Endpoint Descriptor.- s
— bEndpointAddress: 87h )
Dizconnect buittributes: 03h
- wHaxPacketSize: 64
EInterwal: 10
_ _ bEefresh: ]
bSynchiddress: 0
Bead ADC | Device Connected and ready to use:
v
Started Application.
Figure 6.9 When Connect is Clicked
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6.3.3 When Toggle LED is Clicked

A vB50 LibUSB Sample Application A= 3
Endpoint Descriptor: — ~
_— bEndpointiddress: 87h T
Discannect Emdttributes: 03h
- wHaxPaclketSize: 64
EInterwal: 10
bREefresh: ]

bSynchiddress: 0

Bead ADC Device Connected and ready to use:

|

Started Application.

LED Toggle:
BULK OUT: Sending 17 bytes of data:
hi1 h0 hOO0 h0O0 hD0 hOO hOO0 hDO hOO KOO hOO KOO hOO0 hOO KOO hOO hOO

Figure 6.10 When Toggle LED is Clicked

6.3.4 When Read ADC is Clicked

Bl vs50 LibUSB Sample Application =13
bEndpointiddres=s: 87h ”~
— bmattributes: 03h M
Dizconnect wMazPacketSize: 6 d
- bInterval: 10
bREefresh: a
bSynchiddress: 0

Toggle LED

_Toogh 6D |

Device Connhected and ready to use:

ADC Valus = h'056C.

|

Started Application.

Read ADC:

BULK OUT: Sending 17 bytes of data:

hOZ hO0 hD0 hDOO hOO0 hOO hDO hO0 hO0O KOO HOO hDO hDO hOO OO KOO kOO0
BULK IN: Read & bytes of data:

hioZ hiBC hD5 hO0 hio

Figure 6.11 When Read ADC is Clicked
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6.3.5 When Disconnect is Clicked

A vB50 LibUSB Sample Application Eo&
Connect bmattributes: 03h -~
wHMagFacketSize: 64 T
bInterval: 10
bRefresh: 1]
bSynchiddress: 0

Device Connected and ready to use:

ADC Values = h'056E.
Disconnected.

il

|

Started Application.

Read ADC:

BULK OUT: Sending 17 bytes of data:

hO2 kOO0 KOO0 KOO KOO0 hO0 hOO KOO0 KOO KOO HOO KOO KOO KOO KOO KOO0 kOO
BULK IM: Read & bytes of data:

hT2 hBE h05 hOO0 kOO

Figure 6.12 When Disconnect is Clicked
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this manual, refer to the relevant sections of the manual. If the descriptions under General
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the
description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

. Differences between Products

Before changing from one product to another, i.e. to one with a different type number, confirm that the

change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different type numbers, implement a system-evaluation test for each of the products.




Notice

1. All information included in this document is current as of the date this is issued. Such ir ion, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

8. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;
personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically
designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

ENESAS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.

1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632

Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510
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