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Introduction

This application note describes the sample CDC (Communication Device Class) driver for the USB function controller
that isincorporated in the V850E2/M N4 microcontroller.

The application note consists primarily of the following parts:

e Sampler driver specifications
e Environment for developing application programs that make use of the sample driver
o Reference information that is useful for using the sample driver
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V850E2/MN4 USB CDC (Communication Device Class) Driver

1. Introduction

11 Note

The sample program introduced in this application note is provided only for reference purposes. Renesas does not
guarantee normal operation of the sample program under any circumstances.

When using the sample program, make extensive evaluations of the driver on a user’s set.

1.2 Intended Audiences

This application note is intended for the users who have basic understanding of the capabilities of the V850E2/MN4
microcontroller and who are to develop application systems utilizing that microcontroller.

1.3 Objective

The objective of this application note isto help the users acquire an understanding of the specifications for the sample
program for utilizing the USB function controller incorporated in the VV850E2/M N4 microcontroller.

1.4 Organization
This application note is divided into the following topics:

e Overview of the USB standards

e Specifications for the sample driver

e Development environment (CubeSuite or Multi**/ |AR Embedded Workbench*?)
e Application of the sample driver

Notes: 1. Multi isaregistered trademark of Green Hills Software™, Inc.
2. IAR Embedded Workbench is aregistered trademark of AR Systems, Inc.

15 How to Read this Document

The readers of this document are assumed to have general knowledge about electronics, logic circuits, and
microcontrollers.

o |f you want to know the hardware capabilities and electrical characteristics of the V850E2/M N4 microcontroller
— Refer to the separately available V850E2/MN4 Microcontroller User’s Manual [Hardware].

o If you want to know the instruction set of the V850E2/M N4 microcontroller
— Refer to the separately available V850E2M User’s Manual [Architecture].
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2. Overview

This application note describes the sample CDC (Communication Device Class) driver for the USB function controller
incorporated in the V850E2/MN4 microcontroller. It is composed of the following topics:

e Specifications for the sample driver
e Environment for developing application programs that are to use the sample driver
o Reference information useful for making use of the sample driver

In this section, an overview of the sample driver and the description of the applicable microcontrollers are introduced.

2.1 Overview

2.1.1 Features of the USB Function Controller
The USB function controller of the V850E2/MN4 microcontroller, which is the control target of this sample driver, has
the features listed below.

e Conformsto the USB (Universal Serial Bus Specification) 2.0.
o Operates as afull-speed (12 Mbps) device.
e Endpoints are configured as summarized in the table below.

Table 2.1 V850E2/MN4 Microcontroller’s Endpoint Configuration

Endpoint Name FIFO Size (Bytes) Transfer Type Remarks

Endpoint0 Read 64 Control transfer (IN) —

Endpoint0 Write 64 Control transfer (OUT) —

Endpoint1 64 x 2 Bulk transfer 1 (IN) 2-buffer configuration
Endpoint2 64 x 2 Bulk transfer 1 (OUT) 2-buffer configuration
Endpoint3 64 x 2 Bulk transfer 2 (IN) 2-buffer configuration
Endpoint4 64 x 2 Bulk transfer 2 (OUT) 2-buffer configuration
Endpoint7 64 Interrupt transfer (IN) —

Endpoint8 64 Interrupt transfer (IN) —

o Automatically respondsto USB standard requests (except part of requests)
e Bus-powered or self-powered mode selectable
e Internal or external clock selectable **
Internal clock: External 9.6 MHz x 20 (internally) + 4 (48 MHz)
or External 7.2 MHz x 20 (internally) + 3 (48 MHz)
External clock: Input to the USBCLK pin (fUSB = 48 MHZ)

Note: 1. Theinternal clock is selected for the sample driver.
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2.1.2

Features of the Sample Driver

The CDC (Communication Device Class) sample driver for the V850E2/MN4 microcontroller has the features listed
below. For details about the features and operations of the sample driver, see section 4, Sample Driver Specifications.

e Conformsto the USB Communication Device Class Version 1.1 Abstract Control Model
e Operatesasavirtual COM device
e Occupies memory areas of the following sizes (excluding that of the vector table):
ROM: Approx. 4.6 Kbytes
RAM: Approx. 0.8 Kbytes

2.1.3

Sample Driver Configuration

The sample driver is availablein three versions, i.e., the CubeSuite version, the Multi version, and the IAR Embedded
Workbench. Use the correct version of the sample driver according to your development environment.

Each version of the sample driver is made up of the files that are described bel ow.

@

CubeSuite Version

The CubeSuite version of the sample driver comprises files that are summarized below.

Table 2.2 CubeSuite Version Sample Driver File Configuration

Folder | File Outline
src main.c Main routine, initialization, sample application
usbf850.c USB initialization, endpoint control, bulk transfer, and control transfer
usbf850_communication.c | CDC-specific processing
cstart.asm Bootstrap
include | main.h main.c function prototype declarations
usbf850.h usbf850.c function prototype declarations
usbf850_communication.h | usbf850_communication.c function prototype declarations
usbf850_desc.h Descriptor definitions
usbf850_errno.h Error code definitions
usbf850_types.h User type declarations
reg_v850e2mn4.h USB function register definitions
Inf XXX_CDC_VISTA.inf Windows® Vista® .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
XXX_CDC_WIN7.inf Windows 7° .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
XXX_CDC_XP.inf Windows XP® .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
Remarks: The sample driver package comes also with a set of project-related files for the CubeSuite

(Renesas Electronics’ integrated development tool suit). For further information, see section 6.2.1,
Setting up the Host Environment.
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2

Multi Version

The Multi version of the sample driver comprises files that are summarized below.

Table 2.3 Multi Version Sample Driver File Configuration

Folder | File Outline
src main.c Main routine, initialization, sample application
usbf850.c USB initialization, endpoint control, bulk transfer, and control transfer
usbf850_communication.c | CDC-specific processing
initial.s Bootstrap
vector.s Interrupt vector table declarations
include | main.h main.c function prototype declarations
usbf850.h usbf850.c function prototype declarations
usbf850 _communication.h | usbf850 communication.c function prototype declarations
usbf850 desc.h Descriptor definitions
usbf850_errno.h Error code definitions
usbf850_types.h User type declarations
reg_v850e2mn4.h USB function register definitions
df3512_800.h V850E2/MN4 register definitions
Inf XXX_CDC_VISTA.inf Windows® Vista® .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
XXX_CDC_WIN7.inf Windows 7° .inf file
The names of the microcontrollers are inserted in the sections
marked ““***”: MN4
XXX_CDC_XP.inf Windows XP® .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
Remarks: The sample driver package comes also with a set of project-related files for the Multi (Green Hills

Software™, Inc. integrated development tool suit). For further information, see section 6.4.1,
Setting up the Host Environment.
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3

IAR Embedded Workbench Version

The IAR Embedded Workbench version of the sample driver comprises files that are summarized below.

Table 2.4 1AR Embedded Workbench Version Sample Driver File Configuration
Folder | File Outline
src main.c Main routine, initialization, sample application
usbf850.c USB initialization, endpoint control, bulk transfer, and control transfer
usbf850_communication.c | CDC-specific processing
include | main.h main.c function prototype declarations
usbf850.h usbf850.c function prototype declarations
usbf850_communication.h | usbf850_communication.c function prototype declarations
usbf850_desc.h Descriptor definitions
usbf850_errno.h Error code definitions
usbf850_types.h User type declarations
reg_v850e2mn4.h USB function register definitions
Inf XXX_CDC_VISTA.inf Windows® Vista® .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
XXX_CDC_WINT7.inf Windows 7€ .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
XXX_CDC_XP.inf Windows XP® .inf file
The names of the microcontrollers are inserted in the sections
marked “****”: MN4
Remarks: The sample driver package comes also with a set of project-related files for the IAR Embedded

Workbench. For further information, see section 6.6.1, Setting up the Host Environment.
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2.2 V850E2/MN4 Microcontroller

For details on the V850E2/MN4 microcontroller that is to be controlled by the sample driver, refer to the user’s manual
[hardware] of the individual products.

2.2.1 Applicable Products
The sample driver is applicable to the products that are listed below.

Table 2.5 List of Supported V850E2/MN4 Microcontroller Products

Model Name Part Number Internal Memory Internal Interrupt UM
Flash RAM usSB Internal External
Memory Function Note 1 Note 1
V850E2/MN4 u PD70F3510 1 Mbytes 64 Kbytes Host and 180 29 V850E2/MN4
+ 64 Kbytes Function User’s Manual
1 PD70F3512 1 Mbytes 64 Kbytes Host and 190 29 [Hardware]
+ 64 Kbytes Function (RO1UHO011EJ)
u PD70F3514 1 Mbytes 64 Kbytes x2 | Host and 196 29
+ 64 Kbytes Function
1 PD70F3515 2 Mbytes 64 Kbytes x 2 Host and 196 29
+ 64 Kbytes Function

Note: 1. Includes nonmaskable interrupts
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222 Features
The major features of the V850E2/MN4 are listed below.

Internal memory
RAM: Single core, 64 Kbytes; Dual core, 64 Kbytes x 2
Flash memory: 1 Mbyte

Flash cache memory
Single core: 16 Kbytes (4-way associative)
Dual core: 16 Kbytes (4-way associative) x 2

External businterface
Equipped with 2 systems of memory controllers.
Primary memory controller (SRAM/SDRAM connectable)
Secondary memory controller (SRAM/SDRAM connectable)

Serial interfaces
Asynchronous serial interface UART: 6 channels
Clock synchronous serial interface CSl: 6 channels
Asynchronous serial interface UART (FIFO): 4 channels
Clock synchronous serial interface CSl (FIFO): 4 channels
12C: 6 channels
CAN: 2 channels (WPD70F3512, uPD70F3514, and uPD70F3515)
USB function controller: 1 channel
USB host controller: 1 channel
Ethernet controller: 1 channel (WPD70F3512, uPD70F3514, and uPD70F3515)

e DMA controllers
DMA controller: 16 channels
DTS: 128 channels maximum
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3. USB Overview

This section provides a brief description of the USB standard to which the sample driver conforms.

USB (Universal Serial Bus) isa standard for interfacing various peripheral devices with a host computer with a
common connector. It provides an interface that is more flexible and easier to use than conventional interfaces. For
example, it supports the hot-plug feature and allows a maximum of 127 devices to be connected together through the
use of additional connection nodes called hubs. The ratio of the PCs having the USB interface installed to the entire PCs
that are presently availableis reaching almost 100%. It can safely be said that the USB interface has become the
standard interface for connecting the PC and peripheral devices.

The USB standard is formulated and managed by the organization called the USB Implementers Forum (USB-IF). For
details on the USB standard, visit the USB-IF’ s official web site (www.usb.org).

3.1

Transfer Modes

The USB standard defines four types of transfer modes (control, bulk, interrupt, and isochronous). The mgjor features of
the transfer modes are summarized in table 3.1.

Table 3.1 USB Transfer Modes

Transfer Mode | Control Interrupt Isochronous
Item Transfer Bulk Transfer Transfer Transfer
Feature Transfer mode Transfer mode Transfer mode Transfer mode
that is used to that is used to that is used to used in
exchange handle a large transfer data applications that
information amount of data periodically and | are required of
necessary for nonperiodically. | has a narrow high realtime
controlling band width. performance.
peripheral
devices.
Allowable High speed 64 bytes 512 bytes 1to 1024 bytes | 1 to 1024 bytes
packet size (480 Mbps)
Full speed 8, 16, 32, or 64 8, 16, 32, or 64 1 to 64 bytes 1 to 1023 bytes
(12 Mbps) bytes bytes
Low speed 8 bytes — 1 to 8 bytes —
(1.5 Mbps)
Transfer priority 3 3 2 1
RO1ANO010EJO101 Rev.1.01 Page 9 of 117
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3.2 Endpoints

An endpoint is an item of information used by the host device to identify a specific communication counterpart. An
endpoint is specified by a number from 0 to 15 and the direction (IN or OUT). An endpoint need be provided for each
data communication channel that isto be used by a peripheral device and cannot be shared by two or more
communication channels**. For example, a device that has the capabilities to write and read to and from an SD card and
to print out data need be provided with an endpoint for writing to an SD card, an endpoint for reading from an SD card,
and an endpoint for sending data to a printer. Endpoint O is used for control transfer which must always be performed
by every device.

In data communication, the host device specifies the destination within the USB device using the USB device address
which identifies the device and an endpoint (number and direction).

A buffer memory is provided within every periphera device as aphysical circuit for endpoints. It also servesas a FIFO
that absorbs the difference in communication speed between the USB and the communication counterpart (e.g.,
memory).

Note: 1. Thereisamethod of switching channels exclusively using a mechanism called the aternate setting.

3.3 Classes

Peripheral devices (function devices) connected via the USB have various classes defined according to their
functionality. Typical classesinclude the mass storage class (MSC), communication device class (CDC), and human
interface device class (HID). For each class, standard specifications are defined in the form of protocols. A common
host driver can be used provided that it conforms to those standard specifications.

The communication device class (CDC) is aclass for communication equipment connected to a host computer. It is
used for devices such as modems, FAX equipment, and network cards. Since RS-232C interfaces are no longer
provided as standard equipment on personal computers, the CDC is often used for devices that implement USB serial
conversion when performing UART communication with a PC. Note that there are several models defined depending
on the mounted equipment. Of these, this sample driver uses the Abstract Control Model.
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3.4 Requests

According to the USB specification, communication is initiated by the host device issuing a command called a request
to al function devices. The request contains data such as the direction and type of processing and the address of the
target function device. Each function device decodes the request, determines whether the request is directed to itself,

and responds to the request only when it is directed to the device.

34.1 Types

There are three types of reguests, namely, the standard requests, class requests, and vendor requests.

See section 4.1.2, Requests Handling, for the requests that the sample driver support.

(1) Standard Requests

Standard requests are used in common by all USB compatible devices. A request is a standard request when both bits 6
and 5 of the bmRequestType field of the request are set to 0. Refer to the USB specification (Universal Serial Bus
Specification Rev. 2.0) for the processing that is to be performed for the standard requests.

Table 3.2 List of Standard Requests

Request Name Target Descriptor Outline
GET_STATUS Device Read power (self or bus) and remote wakeup
settings.
Endpoint Read Halt status.
CLEAR_FEATURE Device Clear remote wakeup.
Endpoint Cancel Halt (DATA PID = 0).
SET_FEATURE Device Set up remote wakeup or test mode.
Endpoint Set Halt

GET_DESCRIPTOR

Device, configuration, string

Read target descriptor

SET_DESCRIPTOR

Device, configuration, string

Set target descriptor (optional)

GET_CONFIGURATION

Device

Read current configuration value.

SET_CONFIGURATION | Device Set configuration value.

GET_INTERFACE Interface Read alternate value out of the current settings
of the target interface.

SET_INTERFACE Interface Set alternate value of the target interface.

SET_ADDRESS Device Set USB address.

SYNCH_FRAME Endpoint Read frame-synchronous data.

RO1ANOO10EJO0101 Rev.1.01
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(2) ClassRequests

Class requests are unique to the device class. Response processing for class requests corresponding to the CDC abstract
control model isimplemented in the sample driver. The sample driver can respond to the following requests.

e Send Encapsulated Command
Thisregquest is used to issue commands in the communication class interface control protocol format.
e Get Encapsulated Command
This request requests a response in the communication class interface control protocol format.
e SetLine Coding
This request specifies the communications format for the serial communication.
e GetLineCoding
Thisrequest is used to acquire the current communication format setting at the device.
e Set Control Line State
Thisrequest is used for the RS-232/V .24 format control signals.

(3) Vendor Requests

The vendor requests are defined uniquely by the individual vendors. A vendor who isto use a vendor request needs to
provide a host driver that handles that request. A request is a vendor request when bit 6 of the bmRequestTypefield is
setto 1 and bit 510 0.

3.4.2 Format
A USB request is 8 bytes long and consists of the fields that are listed in the table below.

Table 3.3 USB Request Format

Offset Field Description
0 bmRequestType Request attribute
Bit 7 Data transfer direction
Bits 6 and 5 Request type
Bits 4to 0 Target descriptor
1 bRequest Request code
2 wValue Lower Arbitrary value used in the request
3 Upper
4 windex Lower Index or offset used in the request
5 Upper
6 wlLength Lower Number of bytes to transfer in data stage (data length)
7 Upper
RO1ANO010EJO101 Rev.1.01 Page 12 of 117
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3.5 Descriptors

In the USB specification, a set of information that is specific to a function device and is encoded in a predetermined
format is called a descriptor. Each function device sends its descriptor in response to a request from the host device.

35.1 Types
The following five types of descriptors are defined:

o Device descriptor
This descriptor is present in all types of devices. It contains basic information such as the version of the supported
USB specification, device class, protocol, maximum packet length available for transfer to EndpointO, vendor ID,
and product ID.
The descriptor must be sent in responseto aGET_DESCRIPTOR_Device request.

e Configuration descriptor
Every device has one or more configuration descriptors. It contains such information as device attributes (power
supplying method) and power consumption. The descriptor must be sent in response to a
GET_DESCRIPTOR_Configuration request.

o Interface descriptor
This descriptor is necessary for each interface. It contains an interface ID, interface class, and the number of
endpoints that are supported. The descriptor must be sent in responseto a GET_DESCRIPTOR_Configuration
request.

e Endpoint descriptor
This descriptor is necessary for each endpoint that is specified in the interface descriptor. It defines the transfer type
(direction of transfer), maximum packet length available for transfer to the endpoint, and transfer interval.
Endpoint0, however, does not have this descriptor.
The descriptor must be sent in response to a GET_DESCRIPTOR_Configuration request.

e String descriptor
This descriptor contains an arbitrary string. The descriptor must be sent in response to a
GET_DESCRIPTOR_String request.
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3.5.2 Formats

The size and field structure of descriptors varies depending on the descriptor type as summarized in the tables below.

Thedatain each field is arranged in little endian format.

Table 3.4 Device Descriptor Format

Size
Field (Bytes) Description
bLength 1 Size of the descriptor
bDescriptorType 1 Type of the descriptor
bcdUSB 2 Release number of the USB specification
bDeviceClass 1 Class code
bDeviceSubClass 1 Subclass code
bDeviceProtocol 1 Protocol code
bMaxPacketSize0 1 Maximum packet size of Endpoint0
idVendor 2 Vendor ID
idProduct 2 Product ID
bcdDevice 2 Device release number
iManufacturer 1 Index of the string descriptor describing the manufacturer
iProduct 1 Index of the string descriptor describing the product
iSerialNumber 1 Index of the string descriptor describing the device’s serial number
bNumConfigurations | 1 Number of configurations

Remarks: Vendor ID:
USB-IF

Identification number that the vendor who is to develop a USB device acquires from

Product ID: Identification number that the vendor assigns to each of its products after acquiring a

vendor ID.

Table 3.5 Configuration Descriptor Format

Size
Field (Bytes) Description
bLength 1 Size of the descriptor
bDescriptorType 1 Type of the descriptor
wTotalLength 2 Total number of bytes of the configuration, interface, and endpoint
descriptors
bNumlinterfaces 1 Number of interfaces supported by this configuration
bConfigurationValue | 1 Identification number of this configuration
iConfiguration 1 Index of the string descriptor describing this configuration
bmAttributes 1 Characteristics of this configuration
bMaxPower 1 Maximum consumption current of this configuration (in 2 pA units)
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Table 3.6 Interface Descriptor Format

Size
Field (Bytes) Description
bLength 1 Size of the descriptor
bDescriptorType 1 Type of the descriptor
binterfaceNumber 1 Identification number of this interface
bAlternateSetting 1 Presence or absence of alternate setting for this interface
bNumEndpoints 1 Number of endpoints used by this interface
binterfaceClass 1 Class code
binterfaceSubClass 1 Subclass code
binterfaceProtocol 1 Protocol code
ilnterface 1 Index of the string descriptor describing this interface

Table 3.7 Endpoint Descriptor Format

Size
Field (Bytes) Description
bLength 1 Size of the descriptor
bDescriptorType 1 Type of the descriptor
bEndpointAddress 1 Transfer direction of this endpoint

Address of this endpoint
bmAttributes 1 Transfer type of this endpoint
wMaxPacketSize 2 Maximum packet size available for transfer at this endpoint
binterval 1 Interval for polling this endpoint
Table 3.8 String Descriptor Format

Size
Field (Bytes) Description
bLength 1 Size of the descriptor
bDescriptorType 1 Type of the descriptor
bString Arbitrary Arbitrary data string
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4. Sample Driver Specifications

This section contains a detailed description of the features and operations of the USB communication device class
(CDC) sample driver for the V850E2/MN4 microcontroller. It also describes the specifications for the functions of the
sample driver.

4.1 Overview

4.1.1 Features
The sample driver has the following processing implemented:

(1) Initialization

The initialization routine manipulates and sets up various registers to make the USB function controller ready for use.
The register settings are broadly divided into those for the V850E2/MN4’s CPU registers and those for the registers of
the USB function controller. For details, see section 4.2.1, CPU Initialization Processing, and section 4.2.2, USB
Function Controller Initialization Processing.

(2) Endpoint Processing

The state of the endpoints for data transfer in the USB function controller is reported by the INTUSFAOI 1 interrupt.
Broadly classified, there are two interrupts: the CPUDEC interrupt when arequest to perform decoding is received in
the sample driver for a control datatransfer endpoint (Endpoint0), and the BKO1DT interrupt that indicates that data
has been received normally for the bulk OUT data transfer (reception) endpoint (Endpoint2). The request responseis
made in the Endpoint0 processing. For details, see section 4.2.3, USBF Interrupt Processing (INTUSFAOQI1).

(3) Sample Application

The sample application reads the datain the bulk OUT data transfer (reception) endpoint and writes that read data
without modification to the bulk IN data transfer (transmission) endpoint. For details, see section 5, Sample Application
Specifications.
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4.1.2 Request Handling
This section describes the USB requests supported by the sample driver.

(1) Standard Reguests

The sample driver performs the following response processing for requests that the V850E2/M N4 does not
automatically respond:

(8 GET_DESCRIPTOR_string

Thisrequest is used by the host to get the string descriptor of afunction device.

Upon receipt of this request, the sample driver performs the processing of sending the requested string descriptor
(control read transfer).

(b) SET_DESCRIPTOR

This request is used by the host to set the descriptor of afunction device.
Upon receipt of this request, the sample driver returns a STALL response.

(2) ClassRequests

The sample driver performs the following response processing for class requests of the bulk-only transport protocol for
the USB communication device class (CDC):

(8 SendEncapsulatedCommand

Thisrequest is used to issue commands in the CDC interface control protocol format.

When this request is received, the sample driver acquires the data associated with the request and performs the transmit
processing (bulk IN transfer).

(b) GetEncapsulatedResponse
Thisrequest is used to request aresponse in the CDC interface control protocol format.

Currently, the sample drive does not support this request.

(¢) SetLineCoding
Thisrequest is used to specify the communication format for the serial communication.

When this request is received, the sample driver acquires the data associated with the request, sets the communication
rate and other parameters and performs NULL packet transmission processing (control read transfer).

(d) GetLineCoding
This request is used to acquire communication format setting for the serial communication.

When this request is received, the sample driver reads the communication rate and other settings and transmission
processing (control read transfer).

(e) SetControlLineState
Thisrequest is used for the RS-232/V .24 format control signals.

When thisrequest is received, the sample driver performs NULL packet transmission processing (control read transfer).
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4.1.3 Descriptor Settings

The descriptor settings that the sample driver makes are summarized in the tables below. The settings of the individual
descriptors are defined in the header file named “usbf850 desc.h.”

(1) Device Descriptor

This descriptor is sent in response to aGET_DESCRIPTOR _device request.

Since the hardware automatically responds to the GET_DESCRIPTOR_device request, the settings are stored in the
USFAODDN registers (n = 0 to 17) when the USB function controller isinitialized.

Table 4.1 Device Descriptor Settings

Size
Field (Bytes) Value Description
bLength 1 0x12 Size of the descriptor: 18 bytes
bDescriptorType 1 0x01 Type of the descriptor: Device
bcdUSB 2 0x0200 USB specification release number: USB 2.0
bDeviceClass 1 0x02 Class code: CDC
bDeviceSubClass 1 0x00 Subclass code: None
bDeviceProtocol 1 0x00 Protocol code: No unique protocol used
bMaxPacketSize0 1 0x40 Maximum packet size of Endpoint0: 64
idVendor 2 0x045B Vendor ID: Renesas Electronics
idProduct 2 0x0200 Product ID: V850E2/MN4
bcdDevice 2 0x0001 Device release number: First version
iManufacturer 1 0x01 Index of string descriptor describing the manufacturer: 1
iProduct 1 0x02 Index of string descriptor describing the product: 2
iSerialNumber 1 0x03 Index of string descriptor describing the serial number of the
device: 3
bNumConfigurations | 1 0x01 Number of configurations: 1

(2) Configuration Descriptor

This descriptor is sent in response to aGET_DESCRIPTOR _configuration request.

Since the hardware automatically responds to the GET_DESCRIPTOR _configuration request, the settings are stored in
the USFAOQCIEn registers (n = 0 to 255) when the USB function controller isinitialized.

Table 4.2 Configuration Descriptor Settings

Size

Field (Bytes) Value Description

bLength 1 0x09 Size of the descriptor: 9 bytes

bDescriptorType 1 0x02 Type of the descriptor: Configuration

wTotalLength 2 0x0030 Total number of bytes of the configuration, interface, and
endpoint descriptors: 48 bytes

bNuminterfaces 1 0x02 Number of interfaces supported by this configuration: 2

bConfigurationValue | 1 0x01 Identification number of this configuration: 1

iConfiguration 1 0x00 Index of the string descriptor describing this configuration: 0

bmAttributes 1 0x80 Characteristics of this configuration: Bus powered, no
remote wakeup

bMaxPower 1 0x1B Maximum consumption current of this configuration: 54 mA
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(3) Interface Descriptor

This descriptor is sent in responseto aGET_DESCRIPTOR _configuration request.

Since the hardware automatically responds to the GET_DESCRIPTOR _configuration request, the settings are stored in
the USFAOCIEn registers (n = 0 to 255) when the USB function controller isinitialized.

Since the sample driver uses two endpoints, two endpoint descriptors are set up.

Table 4.3 Interface O Interface Descriptor Settings
Size
Field (Bytes) Value Description
bLength 1 0x09 Size of the descriptor: 9 bytes
bDescriptorType 1 0x04 Type of the descriptor: Interface
binterfaceNumber 1 0x00 Identification number of this interface: 0
bAlternateSetting 1 0x00 Presence or absence of alternate setting for this interface:
Absence

bNumEndpoints 1 0x01 Number of endpoints used by this interface: 1
binterfaceClass 1 0x02 Class code: Communication interface class
binterfaceSubClass 1 0x02 Subclass code: Abstract Control Model
binterfaceProtocol 1 0x00 Protocol code: No unique protocol used
ilnterface 1 0x00 Index of the string descriptor describing this interface: 0

Table 4.4 Interface 1 Interface Descriptor Settings

Size
Field (Bytes) Value Description
bLength 1 0x09 Size of the descriptor: 9 bytes
bDescriptorType 1 0x04 Type of the descriptor: Interface
binterfaceNumber 1 0x01 Identification number of this interface: 1
bAlternateSetting 1 0x00 Presence or absence of alternate setting for this interface:
Absence

bNumEndpoints 1 0x02 Number of endpoints used by this interface: 2
binterfaceClass 1 0x0A Class code: Communication interface class
binterfaceSubClass 1 0x00 Subclass code: Abstract Control Model
binterfaceProtocol 1 0x00 Protocol code: No unique protocol used
ilnterface 1 0x00 Index of the string descriptor describing this interface: 0
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(4) Endpoint Descriptor

This descriptor is sent in responseto aGET_DESCRIPTOR _configuration request.

Since the hardware automatically responds to the GET_DESCRIPTOR _configuration request, the settings are stored in

the USFAOCIEn registers (n = 0 to 255) when the USB function controller isinitialized.

Since the sample driver uses three endpoints, three endpoint descriptors are set up.

Table 4.5 Endpointl (Bulk IN) Endpoint Descriptor Settings

Size
Field (Bytes) Value Description
bLength 1 0x07 Size of the descriptor: 7 bytes
bDescriptorType 1 0x05 Type of the descriptor: Endpoint
bEndpointAddress 1 0x81 Transfer direction of this endpoint: IN
Address of this endpoint: 1
bmAttributes 1 0x02 Transfer type of this endpoint: Bulk
wMaxPacketSize 2 0x0040 Maximum packet size available for transfer to this
endpoint: 64 bytes
binterval 1 0x00 Interval for polling this endpoint: 0 ms
Table 4.6 Endpoint2 (Bulk OUT) Endpoint Descriptor Settings
Size
Field (Bytes) Value Description
bLength 1 0x07 Size of the descriptor: 7 bytes
bDescriptorType 1 0x05 Type of the descriptor: Endpoint
bEndpointAddress 1 0x02 Transfer direction of this endpoint: OUT
Address of this endpoint: 2
bmAttributes 1 0x02 Transfer type of this endpoint: Bulk
wMaxPacketSize 2 0x0040 Maximum packet size available for transfer to this
endpoint: 64 bytes
binterval 1 0x00 Interval for polling this endpoint: 0 ms
Table 4.7 Endpoint7 (Interrupt IN) Endpoint Descriptor Settings
Size
Field (Bytes) Value Description
bLength 1 0x07 Size of the descriptor: 7 bytes
bDescriptorType 1 0x05 Type of the descriptor: Endpoint
bEndpointAddress 1 0x87 Transfer direction of this endpoint: IN
Address of this endpoint: 7
bmAttributes 1 0x03 Transfer type of this endpoint: Interrupt
wMaxPacketSize 2 0x0008 Maximum packet size available for transfer to this
endpoint: 8 bytes
binterval 1 0x0A Interval for polling this endpoint: 10 ms
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(5) String Descriptor
This descriptor is sent in responseto aGET_DESCRIPTOR_string request.

When the sample driver receivesaGET_DESCRIPTOR _string request, it fetches the string descriptor settings from the
header file named “usbf850_desc.h” and stores them in the USFAOEOW registers of the USB function controller.

Table 4.8 String Descriptor Settings

(a) String O

Size
Field (Bytes) Value Description
bLength 1 0x04 Size of the descriptor: 4 bytes
bDescriptorType 1 0x03 Type of the descriptor: String
bString 2 0x09, 0x04 | Language code: English (U.S.)
(b) String 1

Size
Field (Bytes) Value Description
bLength 1 1 0x30 Size of the descriptor: 42 bytes
bDescriptorType 1 0x03 Type of the descriptor: String
bString *2 46 — Vendor: Renesas Electronics Co.

Notes: 1. The value varies with the size of the bString field.
2. The size and value are not fixed because this area can be set up arbitrarily by the vendor.

(c) String 2

Size
Field (Bytes) Value Description
bLength 1 1 0x0E Size of the descriptor: 14 bytes
bDescriptorType 1 0x03 Type of the descriptor: String
bString *2 12 — Product type: CDCDrv (CDC driver)

Notes: 1. The value varies with the size of the bString field.
2. The size and value are not fixed because this area can be set up arbitrarily by the vendor.

(d) String 3
Size
Field (Bytes) Value Description
bLength *1 1 0x16 Size of the descriptor: 24 bytes
bDescriptorType 1 0x03 Type of the descriptor: String
bString *2 22 — Serial number:
V850E2/MN4: 020002020010

Notes: 1. The value varies with the size of the bString field.
2. The size and value are not fixed because this area can be set up arbitrarily by the vendor.
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4.2 Operations

When the sample driver is started, it performs the sequence of processes that areillustrated in the figure below. This
section describes the individual processes.

( Start )
v

Initialize CPU

!

Initialize USB function controller

B

Execute sample application

Figure 4.1 Sample Driver Processing Flow
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42.1 CPU Initialization Processing
The CPU initialization processing routine sets up the parameters that are necessary for using the USB function
controller.

Start of CPU
initialization

v

Enable HCLK output

A 4

H BUS initialization processing

v

Initialize USB clock

Initialize VBUS signal

4

End of CPU
initialization

Figure 4.2 CPU Initialization Processing Flow

(1) Enabling HCLK Output

This process makes settings to enable the HCLK output so that the USBF connected to the H bus becomes enabled.
Since the SFRCTL 2 register used for this setup is a specific write register, a specific write sequence is followed for the
setup.

(2) H Buslnitialization

This processinitializes the H-bus. The routine initializes the H bus according to the specified directions. See the
V850E2/MN4 Microcontroller User’s Manual [Hardware (ROLUHO011EJ)].

(3) Initializing USB Clock

This process sets up the multiplexed pin P13 to which UCLK is connected. This sample driver uses UCLK as the USB
clock input to the USB.

(4) Initializing VBUS Signal
This process initializes the VBUS signal.

RO1ANOO10EJ0101 Rev.1.01 Page 23 of 117
Feb 01, 2012 RENESAS




V850E2/MN4 USB CDC (Communication Device Class) Driver

4.2.2 USB Function Controller Initialization Processing

The USB function controller initialization processing routine sets up the parameters necessary for starting the use of the
USB function controller.

Start of USB
initialization
A 4

Configure D+ signal for
no connection

v

Set up supply of UCLK

v

Initialize EPC circuit

Initialize USBF buffer

A 4
Set up NAK for control
endpoint

Initialize request data
register area

A 4
Set up interfaces and
endpoints

v
Reset NAK setting for
control endpoint

v

Initialize internal driver flags

Configure D+ signal for pull-up

4

End of USB
initialization

Figure 4.3 USB Function Controller Initialization Processing Flow

(1) Configuring the D+ signal as Pull Down
Loads the CPU’s P4.10 with “0.” This sets the D+ signal low, disabling the host side to detect any device connection.

(2) Setting up for the Supply of UCLK
Loads the SFRCTL 3 register with “0x48” to enable the clock to be supplied to the USB function.
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(3) Initializing the EPC Circuit
Loads the USFAOEPCCTL register with “0x00000000" to cancel the EPC reset signal.

(4) Initializing the USB Function Buffer
Loads the USFBC register with “0x00000003" to enable the USBF buffer and floating provisions.

(5 Setting up NAK for Control Endpoint

Sets the EPONKA bit of the USFAOEONA register to 1. This setting causes the hardware to respond with NAK against
all requests including automatically responded requests.

This bit isused by the software until the registration of datato be used in automatically responded requests is compl eted,
so that the hardware will not return unintended data in response to an automatically responded request.

(6) Initializing the Request Data Register Area

Loads relevant registers with descriptor data that is to be used to automatically respond to GET_DESCRIPTOR
requests.

The following registers are accessed during this processing:

(a) The USFAODSTL register isloaded with “0x01.” This setting disables the remote wakeup function and the USB
function controller operates as a self-powered device.

(b) The USFAOENSL registers (n = 0 to 2) are loaded with “0x00.” These settings indicate that the Endpoint n are
running normally.

(c) The USFAODSCL register isloaded with the total length (in bytes) of the data in the necessary descriptors. This
setting determines the range of the USFAOCIEn registers (n = 0 to 255) to be used.

(d) The USFAODDN registers (n = 0 to 7) are loaded with the data for the device descriptor.

(e) The USFAOQCIEN registers (n = 0 to 255) are loaded with the data for the configuration, interface, and endpoint
descriptors.

(f) The USFAOMODC register isloaded with “0x00.” This setting enables GET_DESCRIPTOR_configuration
reguests to be automatically responded.

(7) Setting up the Interfaces and Endpoints

Loads relevant registers with the number of interfaces to support, alternate setting status, and the relationship between
the interfaces and endpoints.

The following registers are accessed during this processing:

(a) The USFAOAIFN register isloaded with “0x80.” This setting enables up to two interfaces.

(b) The USFAOAAS register isloaded with “0x00.” This setting disables the alternate setting.

(c) The USFAOELIM register is loaded with “0x40.” This setting causes Endpointl to be linked to Interfacel.
(d) The USFAOE2IM register is loaded with “0x40.” This setting causes Endopoint2 to be linked to Interfacel.
(e) The USFAOET7IM register isloaded with “0x20.” This setting causes Endopoint7 to be linked to Interface0.

(8) Resetting NAK Setting for Control Endpoint

Sets the EPONKA bit of the USFAOEONA register to 0. This setting enables the resumption of responsesto al requests
including automatically responded requests.
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(9) Setting up the Interrupt Mask Register
Sets the mask bits associated with the interrupt sources of the USB function controller.
The following registers are accessed during this processing:

(a) The USFAOICn registers (n = 0 to 4) are loaded with “0x00. This setting causes all interrupt sources to be cleared.

(b) The USFAOFICO register isloaded with “0xF7" and the USFAOFIC1 register with “0x0F.” These settings cause all
FIFOs available for data transfer to be cleared.

(c) The USFAOIMO register isloaded with “0x1B.” This setting masks all interrupt sources defined in the USFAOISO
register, except those for the BUSRST, RSUSPD, and SETRQ interrupts.

(d) The USFAOIM1 register isloaded with “Ox7E.” This setting masks all interrupt sources defined in the USFAOQIS1
register, except that for the CPUDEC interrupt.

(e) The USFAOIM2 register is loaded with “OxF1.” This setting masks all interrupt sources defined in the USFAOIS2
register.

(f) The USFAOIM3 register isloaded with “OxFE.” This setting masks all interrupt sources defined in the USFAOIS3
register, except that for the BKO1DT interrupt.

(g9) The USFAOIMA4 register isloaded with “0x20.” This setting masks all interrupt sources defined in the USFAOIS4
register.

(i) The USFAOEPCINTE register isloaded with “0x0003” to enable the interrupts for which the EPC_INTOBEN and
EPC_INT1BEN bits are set.

() ThelCUSFAOIL isloaded with “0” and the ICUSFAOQI2 with “0” to enable INTUSFAOI1 and INTUSFAOQI2,
respectively.

(20) Initializing the Internal Driver Flags

Initializes the flags (usbf850 busrst_flg, usbf850 rsuspd_flg, and usbf850 rdata flg) that are to be used within the
driver.

(11) Setting up the D+ signal as pull-up

Loads the CPU’s P4 register with “0x0400.” This setting causesa“1” to be output from P4_10, which generates a high-
level output from the D+ signal pin, notifying the host that a device has been connected. The sample driver assumes the
wiring configuration shown in figure 4.4.

UVob UVob

INTUSFAOI1

P4 10 _@

1.5kQ +5%
R1
AN VBUS
UDPF AMN D+
27 kKQ £ 5%
UDMF AN D-
27 kKQ + 5%
USB function controller ’ 1 R2 More than ~ USB connector
incorporated in microcontroller ;I/; 50 kQ

Figure 4.4 USB Function Controller Configuration Example
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4.2.3 USBF Interrupt Processing (INTUSFAOI1)

Of the interrupt requests (INTUSFAOI 1) from the USB function controller, only those for which the interrupt mask has
been cleared at initialization are reported. Therefore applications must clear the interrupt masks at initialization for all
required interrupts. For al reported interrupts, the corresponding required processing will be performed.

Start of INTUSFAOQI1
interrupt processing

RSUSPD interrupt processing

!

BUSRST interrupt processing

!

SETRQ interrupt processing

!

CPUDEC interrupt processing

!

BKO1DT interrupt processing

!

End of INTUSFAOI1
interrupt processing

Figure 4.5 INTUSFAOIL Interrupt Handler Processing Flow

(1) RSUSPD Interrupt Processing

If the RSUSPD bit in the USFAOQISO register is 1, the RSUSPDC bit in the USFAOICO register will be cleared to O.
Next, if the RSUM bit in the USFAOEPSL register is 1, the flag that indicates the suspend state (usbf850_rsuspd flg)
will be updated (a suspend will occur).

(2) BUSRST Interrupt Processing

If the BUSRST bit in the USFAOQISO register is 1, the BUSRSTC bit in the USFAOICO register will be cleared to 0.
Next, the flag that indicates that a bus reset has occurred (usbf850 busrst_flg) is updated (a bus reset occurred), the
function usbf850_buff_init() is called and the buffer isinitialized.
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(3) SETRQ Interrupt Processing

If the SETRQ bit in the USFAOISO register is 1, the SETRQC bit in the USFAOICO register will be cleared to 0. Next, if
both the SETCON hit in the USFAOSET register and the CONF hit in the USFAOMODS register are 1, the flag that
indicates that set configuration request was processed (usbf850 busrst flg) is cleared.

(4) CPUDEC Interrupt Processing

If the CPUDEC bit in the USFAOQI SO register is 1, the CPUDECC hit in the USFAOICO register will be cleared to 0.
Next, the USFAOEOQST register isread 8 times and the request data is acquired and decoded. If the request is a standard
request, the function usbf850 standardreq() is called and if it is a class request, the function ushbf850_classreq() is called.

(5) BKOI1DT Interrupt Processing

If the BKODT hit in the USFAOIS3 register is 1, the BKODTC bit in the USFAOIC3 register will be cleared to 0. Next,
the flag that indicates that data has been received (usbf850 rdata flg) is updated. Thisinterrupt occursif thereisvalid
data stored in the receive FIFO.
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4.3

Function Specifications

This section describes the functions that are implemented in the sample driver.

431

List of Functions

Table 4.9 shows alist of functions that are implemented in the source files for the sample driver.

Table 4.9 Sample Driver Functions

Source File Function Name Description
main.c main Main routine
cpu_init Initializes the CPU.
SetProtectReg Processes access to a write-protected
register.
usbf850.c usbf850 _init Initializes the USB function controller.

usbf850 _intusbf0

Monitors Endpoint0 and controls
responses to requests.

usbf850 _intusbf1

Processes resume interrupts.

usbf850_ data_send

Sends USB data.

usbf850_data_receive

Receives USB data.

usbf850_rdata_length

Gets USB receive data length.

usbf850_send EPO

Sends at Endpoint0.

usbf850 receive_EPO

Receives at Endpoint0.

usbf850_send_null

Sends Null packets to Bulk/ Interrupt In
Endpoint.

usbf850_sendnullEPO

Sends out NULL packet for Endpoint0.

usbf850_sendstallEPO

Returns STALL for Endpoint0.

usbf850 ep_status

Notifies FIFO state of Bulk/ Interrupt In
Endpoint.

usbf850 _fifo_clear

Clears FIFOs for endpoints other than
Endpoint0.

usbf850_standardreq

Processes a standard request.

usbf850_getdesc

Processes a GET_DESCRIPTOR
request.

usbf850 _communication.c

usbf850_classreq

Processes a CDC class request.

usbf850_send_encapsulated_command

Processes a Send Encapsulated
Command request.

usbf850 get encapsulated_response

Processes a Get Encapsulated
Command request.

usbf850_set_line_coding

Processes a Set Line Coding request.

usbf850_get line_coding

Processes a Get Line Coding request.

usbf850_set control_line_state

Processes a Set Control Line State
request.

usbf850 buff_init

FIFO clear processing for the endpoint
used for CDC data transmission

usbf850_get_bufinit_flg

Execution state notification processing
for FIFO initialization

usbf850_send_buf

CDC data send processing

usbf850 recv_buf

CDC class request processing function
registration
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4.3.2 Correlation among the Sample Driver Functions

There are some sample driver functions that call another function during their execution. This function call relationships
are shown below.

main
usbf850_recv_buf
usbf850_ data_receive

usbf850_send_buf usbf850_rdata_length
usbf850_send_null
usbf850_ep_status
usbf850_data send

Figure 4.6 Function Calls within main Processing
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usbf850_intushfO

usbf850_buff_init

usbf850_fifo_clear

usbf850_sendstallEPO

usbf850_classreq

usbf850_send_encapsulated_command

usbf850_get_encapsulated_response

usbf850_set_line_coding

usbf850_set_line_coding

usbf850_get line_coding

usbf850_set_control_line_state

usbf850_sendstallEPO

usbf850_standardreq

usbf850_sendstallEPO

usbf850_getdesc

usbf850_sendstallEPO

usbf850_send_EPO

usbf850_sendstallEPO

Figure 4.7 Function Calls in USB Function Control Processing
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ushf850 classreq

usbf850 send_encapsulated_command

usbf850 sendstallEPO

usbf850_recieve_EPO

usbf850 sendstallEPO

usbf850 data send

usbf850_get_encapsulated_response

usbf850_set_line_coding

usbf850 receive EPO

usbf850 sendstallEPO

ushf850_buff_init

usbf850 fifo_clear

usbf850_sendnullEPO

usbf850 get line_coding

usbf850_send_EPO

ushf850_sendstallEPO

usbf850_set control_line_state

usbf850_sendnullEPO

usbf850_sendstallEPO

Figure 4.8 Function Calls in USB Communication Class Processing (1/2)
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usbf850_send_buf

usbf850 send_null

usbf850_ep_status

usbf850 ep_status

usbf850 data_send

usbf850_recv_buf

usbf850 data_receive

usbf850_rdata_length

Figure 4.9 Function Calls in USB Communication Class Processing (2/2)
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4.3.3 Function Descriptions
This section contains a description of the functions that are implemented in the sample driver.

(1) Functional Description Format

The functional descriptions are given in the format shown below.

Function Name

[Synopsig]
Gives asynopsis of the function.

[C language format]

Shows the format in C language

[Parameter g

Describes the parameters (arguments).

Parameter Description
Parameter type, name Parameter outline
[Return Value]

Describes the return value.

Symbol Description
Type of return value, name Return value outline
[Function]

Explains the function.
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(2) Main Routine Functions

main

[Synopsis]
Perform main processing.

[C language format]

void main(void)

[Parameter g

None

[Return Valug]

None

[Function]

Thisfunction is called first when the sample driver is started.

The function initializes first the CPU and then the USB function controller. Next, it performs the sample application
processing and monitors the flag (usbf850 rsuspd_flg) that indicates that a suspend has occurred. If a suspend has
occurred, it performs suspend and resume processing at that point.
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cpu_init

[Synopsis|
Initialize CPU.

[C language for mat]

void cpu_init(void)

[Parameter g

None

[Return Value]
None

[Function]
Thisfunction is called during initialization processing.

It initializes the H bus and sets up the USB clock and other parameters that are necessary to use the USB function
controller.
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SetProtectReg

[Synopsis|
Access write-protected register.

[C language format]
void SetProtectReg(volatile UINT32 *dest_reg, UINT32 wr_dt, volatile UINT8 *prot_reg)

[Parameter g

Parameter Description

volatile UINT32 *dest_reg Protected register address
UINT32 wr_dt Write value

volatile UINTS8 *prot_reg Protect command register address
[Return Valug]

None

[Function]

This function writes avalue into the given write-protected register.
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(3) USB Function Controller Processing Functions

usbf850 _init

[Synopsis|
Initialize USB function controller.

[C language format]
void usbf850 init(void)

[Parameter g

None

[Return Valug]

None

[Function]
Thisfunction is called during initiaization processing.

It allocates and sets up the data area, and setsinterrupt request masks and other parameter items that are necessary to
use the USB function controller.
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usbf850 intusbfO

[Synopsis|
Endpoint0 monitor processing

Endpoint2 monitor processing

[C language format]
void usbf850 _intusbfO(void)

[Parameter g

None

[Return Value]

None

[Function]
Thisfunction isan interrupt service routine that is called by the INTUSFAOI 1 interrupt.

For USB function controller interrupts that are not masked, it verifies the details of the interrupt and processes the
interrupt that occurred.
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usbf850 intusbfl

[Synopsis|
Resume interrupt processing

[C language format]
void usbf850 intusbf1(void)

[Parameter g

None

[Return Value]

None

[Function]

This function isan interrupt service routine that is called by the INTUSFAOI2 interrupt. It clears the flag that indicates
the suspend state and updates the resume flag.
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usbf850 data send

[Synopsis|
USB data transmit processing for bulk/interrupt in endpoints

[C language format]
INT32 ushbf850_data send(UINT8 *data, INT32 len, INT8 ep)

[Parameter g

Parameter Description

UINT8 *data Pointer to transmit data buffer

INT32 len Transmit data length

INT8 ep Endpoint number of the endpoint to be used for data transmission

[Return Valug]

Symbol Description

len (>=0) Size of the data that was transmitted normally.
DEV_ERROR Abnormal termination

[Function]

This function transfers data from the transmit data buffer to the FIFO for the specified endpoint, one byte at atime.
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usbf850 data receive

[Synopsi|
Receive USB data.

[C language format]
INT32 usbf850_data receive(UINT8 *data, INT32 len, INT8 ep)

[Parameter g

Parameter Description

UINT8 *data Pointer to receive data buffer

INT32 len Receive data length

INT8 ep Endpoint number of the endpoint to be used for data reception

[Return Valug]

Symbol Description

len (>=0) Size of the data that was transmitted normally.
DEV_ERROR Abnormal termination

[Function]

This function reads data from the FIFO for the specified endpoint into the receive data buffer, one byte at atime.
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usbf850_rdata_length

[Synopsis]
Get USB receive data length.

[C language format]
void usbf850 rdata length(INT32 *len, INT8 ep)

[Parameter g

Parameter Description

INT32* len Pointer to the address storing the receive data length

INT8 ep Endpoint number of the data receiving endpoint

[Return Value]

None

[Function]
This function reads the receive data length of the specified endpoint.
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usbf850 send EPO

[Synopsi|

Send USB data for EndpointO.

[C language format]

INT32 usbf850_send EPO(UINT8* data, INT32 len)

[Parameter |

Parameter Description

UINT8* data Pointer to transmit data buffer
INT32 len Transmit data size

[Return Value]

Symbol Description

DEV_OK Normal termination
DEV_ERROR Abnormal termination
[Function]

This function transfers data from the transmit data buffer to the transmit FIFO for EndpointO, one byte at atime.
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usbf850 receive_EPO

[Synopsis|
Receive USB data for EndpointO.

[C language format]
INT32 usbf850_receive EPO(UINT8* data, INT32 len)

[Parameter g

Parameter Description

UINT8* data Pointer to receive data buffer
INT32 len Receive data size

[Return Value]

Symbol Description

DEV_OK Normal termination
DEV_ERROR Abnormal termination
[Function]

This function reads data from the receive FIFO for EndpointO into the receive data buffer, one byte at atime.
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usbf850 send_null

[Synopsis|
Send Null packet for Bulk/Interrupt In Endpoint.

[C language format]
INT32 ushbf850_send_null(INT8 ep)

[Parameter g

Parameter Description

INT8 ep Endpoint number of the data transmitting endpoint
[Return Valug]

Symbol Description

DEV_OK Normal termination

DEV_ERROR Abnormal termination

[Function]

This function sends a Null packet from the USB function controller by clearing the FIFO for the specified Endpoint (for
transmission) and setting the bit that specifies the end of datato 1.
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usbf850 sendnullEPO

[Synopsis|
Send NULL packet for EndpointO.

[C language format]
void usbf850_ sendnul|EPO(void)

[Parameter g

None

[Return Value]

None

[Function]

This function sends a Null packet from the USB function controller by clearing the FIFO for EndpointO and setting the
bit that specifiesthe end of datato 1.
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usbf850 sendstallEPO

[Synopsis|
Send STALL response for EndpointO.

[C language format]
void usbf850_sendstallEPO(void)

[Parameter g

None

[Return Value]

None

[Function]

This function causes the USB function controller to return aSTALL response by setting the bit that indicates the use of
aSTALL handshaketo 1.
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usbf850_ep_status

[Synopsi|

Notify state of FIFO for Bulk/ Interrupt In Endpoint.

[C language format]

INT32 ushf850_ep_status(INT8 ep)

[Parameter g
Parameter Description
INT8 ep Endpoint number of the data transmitting endpoint

[Return Valug]

Symbol Description

DEV_OK Normal termination

DEV_RESET Bus Reset processing in progress
DEV_ERROR Abnormal termination

[Function]

This function notifies the state of the FIFO for the specified Endpoint (for transmission).
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usbf850 fifo_clear

[Synopsis|
Clear FIFO for Bulk/ Interrupt Endpoint.

[C language format]
void usbf850 fifo clear(INT8in_ep, INT8 out_ep)

[Parameter g

Parameter Description

INT8 in_ep Data transmitting Endpoint

INT8 out_ep Data receiving Endpoint

[Return Value]

None

[Function]
This function clears the FIFO for the specified Endpoint (Bulk/Interrupt) and the datareceive flag (usbf850 rdata flg).
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usbf850_standardreq

[Synopsi|
Process standard request not automatically responded by USB function controller.

[C language format]
void usbf850 standardreq(USB_SETUP *req_data)

[Parameter g
Parameter Description
USB_SETUP *req_data Pointer to the address storing the receive data length

[Return Valug]

None

[Function]
Function that is called for the CPUDEC interrupt factor for INTUSFAOI 1 interrupt processing.

It callsthe GET_DESCRIPTOR request processing function (usbf850_getdesc) if the decoded request is
GET_DESCRIPTOR. For the other requests, the function calls the STALL response processing function for EndpointO
(usbf850_sendstallEPO).
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usbf850_getdesc

[Synopsi|
Process GET_DESCRIPTOR request.

[C language format]
void ushbf850 getdesc(USB_SETUP *req_data)

[Parameter g
Parameter Description
USB_SETUP *req_data Pointer to the address storing the receive data length

[Return Valug]

None

[Function]
Thisfunction is called to process standard requests that are not automatically responded by the USB function controller.

If the decoded request asks for a string descriptor, the function calls the USB data transmit processing function
(ushbf850_data_send) to send a string descriptor from EndpointO. If a descriptor other than the string descriptor is
reguested, the function calls the STALL response processing function for EndpointO (usbf850 sendstall EPQ).
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(4) USB Communication Class Processing Functions

ushf850_classreq

[Synopsis]
Process CDC class reguest.

[C language format]
void usbf850 classreq(USB_SETUP *req_data)

[Parameter g

Parameter Description

USB_SETUP *req_data Pointer to area storing the request data

[Return Valug]

None

[Function]

Thisfunction is called for the CPUDEC interrupt source during INTUSFAOI 1 interrupt processing. If the decoded
request is the one that is specific to the communication device class, the function calls the corresponding request
processing function. In the other cases, the function sends a STALL to EndpointO.
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usbf850_send_encapsulated_command

[Synopsis]
Send Encapsulated Command request processing

[C language format]
void usbf850 send encapsulated command(USB_SETUP *req_data)

[Parameter g

Parameter Description

USB_SETUP *req_data Pointer to area storing the request data

[Return Valug]

None

[Function]

This function calls the data reception processing function (usbf850_data receive()) to acquire the data received by
Endpoint0 and calls the data transmission processing function (usbf850_data_send()) to send that data by bulk in
transmission (send) from Endpoint2.
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usbf850_set_line_coding

[Synopsis]
Set Line Coding request processing

[C language format]
void ushbf850 set line_coding(USB_SETUP *req_data)

[Parameter g

Parameter Description

USB_SETUP *req_data Pointer to area storing the request data

[Return Valug]

None

[Function]

This function calls the data reception processing function (usbf850_data receive()) to acquire the data received by
Endpoint0 and writes that datato a UART_MODE_INFO structure. Also, based on this value, it sets the transfer speed,
data length, and other aspects of the UART mode and then calls the EndpointO null packet transmit processing function
(usbf850_sendnul |EPO()).
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usbf850 _get_line_coding

[Synopsis]
Get Line Coding request processing

[C language format]
void ushbf850 get line coding(USB_SETUP *req_data)

[Parameter g

Parameter Description

USB_SETUP *req_data Pointer to area storing the request data

[Return Valug]

None

[Function]

This function calls the data transmission processing function (usbf850_data _send()) to send the value of the
UART_MODE_INFO structure from EndpointO.
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usbf850 set control_line_state

[Synopsis|
Set Control Line State request processing

[C language format]
void usbf850 set control_line state(USB_SETUP *req_data)

[Parameter g

Parameter Description

USB_SETUP *req_data Pointer to area storing the request data

[Return Valug]

None

[Function]
This function calls the EndpointO null packet transmit processing function (usbf850 sendnul EPO()).
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5. Sample Application Specifications

This section describes the sample application that isincluded in the sample driver.

51 Overview

This sample application is provided as a simple example of use of the USB communication device class driver and is
embedded in the main routine of the sample driver.

This sample application performs the sequence of processing required to read data received by the USB function
controller and transmit that read data. It uses various functions provided by the sample driver to perform this sequence
of processing.

5.2 Operation
The sample application performs the flow of operation shown below.

C Start of sample application processing )

!

Yes
FIFO initialized?

l

Clear reception result

No

Did transmit processing
complete normally?

Reception processing for communication class user data
b

Did reception processing

No

complete normally? >
Transmit processing for communication class user data
<
Figure 5.1 Sample Application Processing Flowchart
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(1) User Data FIFO Initialization Verification

The sample application calls user data FIFO status notification function (usbf850_get bufinit_flg()). If the FIFO isin
the normal state it proceeds to transmit processing result verification, and if the FIFO isin the initialized state it clears
the transmission result (clears the CDC user data transmit result to 0).

(2) CDC User Data Transmit Result Verification

If the CDC user data transmit result is normal completion (or initial state), the sample application performs CDC user
data reception processing, and if it isin an abnormal termination state, it verifies the result of reception processing.

(3) CDC User Data Reception Processing

The sample application specifies the size of the buffer used to store the receive data and calls the CDC user data
reception processing function (usbf850 _recv_buf()).

(4) CDC User Data Reception Processing Result Verification

If the CDC user data receive result is normal completion (or initial state), the sample application performs CDC user
data transmission processing, and if it isin an abnormal termination state, it performs user data FIFO initialization
verification processing.

(5) CDC User Data Transmission Processing

The sample application specifies the address of the buffer that holds the data to transmit and the size of the datato
transmit and calls the CDC user data transmission processing function (usbf850_send_buf()).
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5.3 Function Usage

In the source file main.c, which includes the sample application, use of the sample driver functionsis coded as shown
below. For detailed information on these functions, see section 4.3, Function Specifications.

#pragma ioreg \

1
2
3  #include "usbf850 types.h"
4  #include “main.h"

5 #include “usbf850 errno.h"
6 #include “usbf850.h"

7 #include “usbf850 communication.h"

8 #include "reg v850e2mn4.h" >
9 .

10 omitted
12 #define USERBUF SIZE (64) /* user buffer size */

13 static UINTS8 UserBuf [USERBUF SIZE]; /* user buffer */
14 extern UINTS8 usb£f850 rsuspd flg; /* resume/suspend flag */ )

15 omitted

16 void main (void)
17 {

18 INT32 rcv_ret
19 INT32 snd ret

[eoNe]
~e N

21 cpu_init(); < (2)

23 usbf850 init(); /* initial setting of the USB Function */ -+ (3)

29 if (usbf850 get bufinit flg() != DEV_ ERROR) -0 (4)
31 if (snd ret >= 0)
33 rcv_ret = usbf850 recv buf (&UserBuf[0], USERBUF SIZE); c - (5)
35 if (rcv_ret >= 0)

37 snd ret = usbf850 send buf (&UserBuf[0], rcv ret); < (6)

[Iny
w
(]
Q
|<1
]
0]
o
I
o o

46 if (usbf850 rsuspd flg == SUSPEND) - -+ (8)

49 DI();

51 __halt();

53 usbf850 rsuspd flg = RESUME;

55 EI();

56 }

Figure 5.2 Sample Application Code (partial)
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(1) Definitionsand Declarations

The two header files usbf850.h and usbf850 communication.h are included so that the sample driver functions can be
used. Also, a user buffer with a size adequate for processing one packet of datais provided for user data (the maximum
packet size for bulk endpointsin USB full speed is 64 bytes).

(2) CPU Initialization
The CPU initialization function (cpu_init()) is called.

(3) USB Function Controller Initialization
The USB function controller initialization function (usbf850 _init()) is called.

(4) User Data FIFO State Verification
The FIFO state is verified by calling the user data FIFO state reporting function (usbf850_get_bufinit_flg()).

(5) User Data Reception Processing

The CDC user data reception processing function (usbf850 recv_buf()) is called and the result saved.

(6) User Data Transmission Processing

The CDC user data transmission processing function (usbf850_send buf()) is called and the result saved.

(7) Clearing the Transmit/Receive Results

The transmit and receive results saved in (5) and (6) are cleared to zero when the user data FIFO isinitialized.

(8) Suspend and Resume Processing

Theflag (usbf850_rsuspd flg) that indicates that a suspend has occurred is monitored. If a suspend has occurred, the
__halt() functionis called to transition to the HALT state. A resumeis performed in response to an external interrupt,
and the flag (ushbf850_rsuspd_flg) that indicates that a suspend has occurred is set to the RESUME state and operation
restarts.
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6. Development Environment

This section gives an example of constructing an environment for devel oping application programs using the USB
communication device class sample driver for the V850E2/MN4 and the procedures for debugging them in that
environment.

6.1 Development Environment
This section introduces a sample development configuration of hardware and software tool products.

6.1.1 System Configuration
The system configuration in which the sample driver isto be used is shown in figure 6.1.

RTE-'BEOE2/MMN4-EB-5

MIMIC UBE

Remarks: See section 8, Outline of the Starter Kit, for the physical appearance and port configuration of the
RTE-V850E2/MN4-EB-S.

Figure 6.1 System Configuration of the Development Environment
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6.1.2 Program Development

The hardware and software that are summarized below are required to develop a system using the sample driver.

Table 6.1 Example of Program Development Environment Configuration

Component Products

Product Example

Remarks

Hardware Host machine — PC/AT™ compatible
(OS: Windows XP or Windows Vista®)
Software Integrated development | CubeSuite V1.40
tool Multi V5.1.7D
IAR Embedded V3.71
Workbench
Compiler CX850 V1.00
CCV850 V5.1.7D
ICCV850 V3.71.2
6.1.3 Debugging

The hardware and software that are summarized below are required to debug a system using the sample driver.

Table 6.2 Example of Debugging Environment Configuration

Component Products Product Example Remarks
Hardware Host machine — PC/AT compatible
(OS: Windows XP or Windows Vista®)
Target RTE-V850E2/MN4-EB-S | Manufactured by MIDAS LAB
USB cable — Connection between B receptacle to
A receptacle
Software Integrated development | CubeSuite V1.40
tool/debugger Multi V5.1.7D
IAR Embedded V3.71
Workbench
File Device file DF703512 For V850E2/MN4 (separately
available for CubeSuite, Multi, and
IAR Embedded Workbench)
Host driver for — Notet
debugging port
Project-related file — Note2

Notes: 1. Contact Renesas for product and ordering information.
2. The sample driver package comes with sample files that are built with CubeSuite, Multi, and IAR

Embedded Workbench.
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6.2 Setting up a CubeSuite Environment

This section explains the preparatory steps that are required to develop or debug using CubeSuite which isintroduced in
section 6.1, Development Environment. See section 6.4, Setting up a Multi Environment, when using Multi for program
development and debugging. See section 6.6, Setting up |AR Embedded Workbench Environment, when using IAR
Workbench for program development and debugging.

6.2.1 Setting up the Host Environment
Y ou create a dedicated workspace on the host machine.

(1) Installing the CubeSuite Integrated Development Tools
Install CubeSuite. Refer to the CubeSuite user’s manual for details.

(2) Expanding Driver and Other Files
Store a set of distribution sample driver filesin an arbitrary directory without modifying their folder structure.

Store the host driver for the debugging port in an arbitrary directory.

Arbitrary include Folder storing the include files
folder

Inf Folder storing the Inf files

[

Prj Folder storing CubeSuite projects

src

Folder storing source files

Figure 6.2 Folder Configuration for the Sample Driver (CubeSuite Version)
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(3) Installing Device Files
Copy the V850E2/MN4 device files for CubeSuite in the folder where CubeSuite isinstalled.

Example: D:\Renesas Electronics CubeSuite\CubeSuite\Device Custom

@ DeviceCustom 1ol
File Edit Wiew Favorites Tooks Help J i
Address ||E| DiiRenesas Electronics Cubssuitel CubsSuiteDeviceCustom j G0
Qeack - ) - T | 2 search [ Folders 13 20 X 9| -

et X | | ipgvicedependence;

=/ () Renesas Electranics CubsSute 2| [Fopevicefiis
B ) Cubesuits |2 UPDTORF3512_comman, xml
) AdviceCantents || v8SOE2_Custom_Productlist.xml

1) BuidTools
I cazakn
1) CATEKOR.
153 casso
1) CommantLibraries
I3 DebugTools
I3 Device
(] 123 DevicsCustom
| Devicedependence
() Devicefile
153 Help
D
1= ja-P
1) Plugins -
I3 SampleProjects
5 UpdateManager
(L2 Mew Folder
[5) Mew Folder (2)
() Program Files
| Renesas
[+l [ ¢fn ~
|4 objects (Disk free space: 3,76 GB) |19z kB | "3 My Computer 7

Figure 6.3 Example of Destination Folder for Storing the Device Files

(4) Setting up a Workspace

Follow the procedure given below when using the project-related files that come with the sample driver package.

<1> Start CubeSuite and choose “Open” from the “File” menu.

@ CubeSuite - [Project Tree]

File | Edit Yiew Project Build Debug  Tool Window Help
hew rp O BB A v i

P &, Start |
Add b

Closg Project @ CubeSuite

Close File

&
Il-
B Save Project Ctrl4+-Shift+5
“We recommend
el Save Object Chel+5 The tutorial con
Save Praject As...
Save Object As, ..

@l save al Chrl+3hift-+a A new project o

| P

Figure 6.4 Choosing a CubeSuite Menu Item
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<2> The"“Open” dialog box will appear. Select the project file for CubeSuite which islocated in the “prj” folder in
the directory in which the sample driver isinstalled.

open 21|
Look ir: I@ alj] j @ _‘F - *

Desktop

4

ty Docurments

WL
Ty

ky Cormputer

File name: I j Open I
Files of wpe: IF'rDiEu:t File for CubeSuite[”. cspj] j Cancel |
A

Figure 6.5 Selecting the CubeSuite Project File
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(5) Setting up the Build Toal

Follow the procedure given below to select the version of CX850 which isto be used as the build tool and to designate
V850E2M MINICUBE as the debugging tool.

<1> Seect “CX (Build Tool)” from the “Project Tree” for CubeSuite to display its properties.

/@ ¥850E2_MN4(CDC) - CubeSuite - [Property] ==

File Edt ‘iew Project Build Debug Flash  Tool window Help
Goat D@ i X R0 HEE T EHE A RLRY@®O Y 5=0="d
a2 D@ PG
Froject Tree X [ Property ] il
“\ C Property
El BuildMode
Build mode
E Output File Type and Path
Output file type Execute ModuleLoad Module File]
Intermediate file autput folder *BuildModeM ame’
3 E Frequently Used Options[for Compie]
.4 QB-Programmer {Flash Pragramming Tog Level of optimization Diefault O ptimization(-Odefault)
Additional include paths Additional include paths[1]
E. Skartup System include paths Syztem include paths{0]
Bl ctart.asm Macro definition hacro definition[0]
-dﬂ YSEOEZ_MNA{CDC).dir E Frequently Used Dptions(for Link]
Using libraries Uzing librariez[0]
Additional library paths Additional library paths[0]
Output falder #BuildkodeM ame
Output file name ZPrajectM ame? Imf
E Frequently Used Options(for Hex 0 uiput)
He file Foimat Intel expanded hex format [32-bit address) [<hew_fomat=i]
Register Mode
Flazh Correspondence
Error Dutput
W aming Messape
Build Method
Yersion Select
Notes
Others

DiefaultBuild =

\.1 Program Analyzer (Analyze Tool)

‘ﬂ usbf850_communication.c
: £-| main.c
i...&| ushf850.c

Build mode
Selects the build mode name to be uszed during build.

Common DptiunsA Compile Options /( Link Cptions /( ROMize Options /( Hex Output Options / =

[EOQF]

4] | _DI All Messages hd

Figure 6.6 Selecting the Build Tool

<2> Select the“Version Select” propertiesitem and sets the “Using compiler package version” entry to “Always
latest version which was installed.”

H Verzion Select
Ilzing compiler package install folder
I1zing compiler package werzion

Latest compiler package wersion which was installed
F Nabee

ronics CubeSuite\CubeSuite T .00
Iways latest verzion which was installe

Figure 6.7 Setting up the Compiler Package
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<3> Seect “V850E2M MINICUBE (Debug Tool)” from the project tree and select “Using Debug Tool”
— "V850E2M MINICUBE” from the right-click menu.

‘M YBS0E2_MN4{CDC) - CubeSuite - [Projeck Tree]

File Edit Wiew Project Build Debug Flash Tool Window Help

Gt |[HE@: X DE|0C|HRE R i A
= . ] ’?J
S & e o ) e
Project Tree " property
2 @8 2% WESOEZM MINICUBE Property
= L[} ¥B50E2 MN4{CDC) (Project}* B Ldisios )DL
_____ % UPD7OFA512 (Micracontraller) Size of internal ROM[KEptes] 1024
} Size of intermal RAM[Bptes] ERB3E
.... «' C I:Uhj Tooh " " " Size of DataFlash memaom(kButes] N
----- S SCOE2M MINICUEE (Debu ’—
----- J:::' Program Analyzer (Analyze Vel V12 a0
..... {# QB-Programmer (Flash Prof B2 Property WES0EZM Sirnulator 1
- Fiie DCF clack [MHz 10MHz
ETS-: Startup =l Flazsh
..... &3 cstart.asm Securty ID [F=2] FF
.| \ES0EZ_MN4(CDC). dir
ﬂ ushf850_communication.c

Figure 6.8 Selecting the Debugging Tool
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6.2.2 Setting up the Target Environment

Y ou connect the target device to be used for debugging to the host machine. The procedure is common to CubeSuite,
Multi, and IAR Embedded Workbench.

(1) Connecting to the Debugging Port

Connect between the RTE-V850E2/MN4-EB-S and the host machine. Connect the RTE-V850E2/MN4-EB-S and the
host machine viathe MINICUBE for debugging. In addition, connect between the USB B type receptacle of the RTE-
V850E2/MN4-EB-S and the USB receptacle of the host machine for the CDC.

RTE-WEE0E2/MN4-EB-5

Host machine

MIMIC UBE

Remarks: See section 8, Outline of the Starter Kit, for the physical appearance and port configuration of the
RTE-V850E2/MN4-EB-S.

Figure 6.9 Connecting the RTE-V850E2/MN4-EB-S
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(2) Host Driver Installation
This section presents the procedure for using the virtual COM port host driver included with this sample driver.

<1> When connection of the RTE-V850E2/MN4-EB-S is recognized by the host machine, it displaysthe “New
hardware detected” message and starts the “Found New Hardware Wizard”.

<2> The"“Found New Hardware Wizard” dialog opens. Select, “No, not thistime” and click “Next”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for curent and updated zoftware by
lnaking an your computer, on the hardware installation CD, or on
the wWindows Update Web site [with your permizzion).

Fead our privacy policy

Can Windows connect to Windows Update to search for
zoftware?
™ “Yes. this time only

" “es, ery time | connect a device

Click Mext to continue,

< Bacl I Ment » I Cancel

Figure 6.10 Add New Hardware Wizard (1)

<3> Thenext screen will be displayed. Select “Install from alist or specific location (Advanced)” and click “Next”.

Found Mew Hardware Wizard

Thiz wizard helps you install zoftveare for:

COCDry

:;') If your hardware came with an installation CD
&2 or floppy dizk, insert it now.

What do pou want the wizard bo do?

™ |nstall the software automatically [Fecommended)

iInstall from a list or specific location [Advancead

Click Mezt to continue.

< Back I Mewut » I Cancel

Figure 6.11 Add New Hardware Wizard (2)
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<4> The next screen will be displayed. Select “Don’t search. | will choose the driver to install.” and click “Next”.

Found Mew Hardware Wizard

Please choose your search and installation options.

" Search for the best diver in these locations.

I1ze the check bowes below ta limit or expand the default search, which includes local
paths and remaovable media. The best driver found will be installed.

™| Search removatle media [loppy, EO-REM...]

¥ | Include this location in the seanch:

IE:'\F‘ngram Files\MELCT oolz 324PE-FPA\drivers j Bronze |

Dion't zearch. | will choose the driver ta inst

Chonoze this option ta select the device driver from a list. Windows does not guarantes that
the driver you chooze will be the best match for vour hardware.

¢ Back I MHest > I Cancel

Figure 6.12 Add New Hardware Wizard (3)

<5> The next screen will be displayed. Click “Have Disk”.

Found Mew Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of pour hardware device and then click Mest. [F you
have a dizk that containz the diver you want to install, chck Hawve Disk.

b arufacturer & | | Model | -
[Standard CO-ROM dives] — JED ROM Drive [force CODA accurate]

(Standard [DE ATA/ATAR cor QED RO Drwe [farce CODA |na|:|:urate]
[Standard keyboards)

[Standard system devices) | |
» _’I—I .aJ"ED ROk Drwe [IMAP] zettings 0.1]

al |

Gk This driver is digitally signed.
Tell me why driver signing is imparkant

< Back | Hest » | Cancel

Figure 6.13 Add New Hardware Wizard (4)
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<6> The"Install From Disk” dialog will open. Click “Browse...” to display theinf file folder in the directory that
holds the sample driver.

Install From Disk |
Inzert the manufacturer's installation disk, and then
— make sure that the comect drive is selected below.

Cahicel

Copy manufacturer's files franm:

= QB [T

Figure 6.14 Browsing for .inf Files

<7> Sdect the.inf filein the folder (XP, Vista, or Win7) that matches the OS used on the host system and click Open.

Laok in: Il‘f}xp j QX G-

File name: — [Mh4_CDC_P.inf [~ ﬂl
Files of twpe: ISetup Infarmation [*.inf] j ﬂl/
%

Figure 6.15 Selecting a .inf File

<8> The system will return to the “Install From Disk” dialog. Verify that the file shown in the “ Copy manufacturer’s
filesfrom:” field is correct and click “OK”.

Install From Disk x|
Inzert the manufacturer's inztallation digk, and then
L make sure that the correct drive is selacted below.
Cancel |

Copy manufacturer's files from;

C IWSEDE2 MM 4 USE diiver[COC]_CubeSuiteInf=F VD Browsze.

——

Figure 6.16 Installing the .inf File
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<9> The system will return to the “Found New Hardware Wizard”. Select “ Renesas Electronics V850E2/MN4
Virtual UART” and click “Next”.

Found Mew Hardware Wizard

Select the device driver pou want to install for this hardware. .

Select the manufacturer and model of pour hardware device and then click MNest. If you
have a digk that containz the diver you want to install, click Hawve Disk,

v Show compatible hardware

M odel

W4 Virtual LART g

& This driver is not digitally signed! Have Disk... |

Tell me why diver signing is importart

< Back I Mewut » I Cancel |

Figure 6.17 Selecting the Device Driver to Install

<10> Thedriver installation process will start.

Found Mew Hardware Wizard

Please wait while the wizard installs the software. ..

@ Renesas Electronics WA50E 2N 4 Virtual UART

\

% Back | et | LCancel

Figure 6.18 Driver Installation in Progress (1)

R0O1ANO0010EJ0101 Rev.1.01 Page 73 of 117
Feb 01, 2012 RENESAS




V850E2/MN4 USB CDC (Communication Device Class) Driver

<11> The“Hardware Installation” dialog will be displayed. Click “Continue Anyway”.

Hardware Installation

L) "-\ The zoftware you are installing for thiz hardware;
L3
Reresas Electronics WAROE 2/MM4 Vitual UART

haz not paszged Windows Logo testing to verify ite compatibility
with windows >P. [Tell me why thiz testing is important.|

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Figure 6.19 Driver Compatibility Verification Dialog

<12> Thedriver will beinstalled. Depending on the computer environment, some amount of time may be required.

<13> Click “Finish” after installation is completed.

(3) Verify Device Allocation

Open the Windows “Device Manager”. Expand the “Ports’ treein the device listing and verify both that the “ Renesas
Electronics V850E2/MN4 Virtual UART” is displayed and the allocated COM port number.

=Tk

File  Ackion ‘Wiew Help

«~> @& 2

@ Display adapkers ;I
[y DVDICD-ROM drives
@ Floppy disk controllers
- Floppy disk drives
--ﬁ Hurnan Interface Devices
(-2 IDE ATAJATAPI controllers
‘e Kevboards
) Mice and ather pointing devices
& Moritors
E Metwiork adapters
E‘a Other devices
fff PCI Simple Carmmunications Contraller
- 5 Ports (COM & LPT)
(;lyi Communications Park (COM1)
- g inter Pork (1RPT1Y
i L % Renesas Electronics YAS0E2/ME Virtual UART (ZOM4) 59
Proce
Sound, videa and game contrallers
[+ &g Syskem devices
é Universal Serial Bus controllers

[4]

Figure 6.20 COM Port Verification

Note: Device and port numbers can be changed to arbitrary values. For details, see section 7.2, Customization.
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6.3 Debugging in the CubeSuite Environment

This section explains the procedure to debug an application program that is developed in the workspace introduced in
section 6.2, Setting up the CubeSuite Environment.

6.3.1 Generating a Load Module

To write aprogram into the target device, it is necessary to compile its source file that is coded in C or assembly
language into aload module.

In CubeSuite, aload module is generated by choosing “Build Project” from the “Build” menu.

M Y¥850EZ_MN4{CDC) - CubeSuite - [Project Tree]

File Edit Wiew Project | Build | Debug  Flash  Tool Window Help
ﬂi@gtartd@@ — HE A @R ®E
a X I |G Rebuid Project Shift+F7
gd ;:ﬂ e e e e @ Clean Project
Froject Tree R.apid Build
8 @8 S Update Dependencies ity
51 |1} ¥B50E2 MN4(CD( 1] Build VES0EZ_MN4(CDC)
1024
""" ¥ wro7oros12 (i ] Rebuild YESO0EZ_MN4{CDC) EEE3E
..... A, C% (Build Taal) |
_____ 5 o |3 Cle.an YES0E2_MN4(CDC) pytes] g
----- " Pragram Analyz) = Update Dependencies of Y850E2_MN4(CDC) 200
----- {# QEB-Programmet ] 1
RN h, 3top Build Chrl+F7 1MHo
Figure 6.21 Selecting a Build Project
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6.3.2 Loading and Executing
Y ou write (load) the generated load module into the target for execution.

(1) WritingaLoad Module

Shown below is the procedure to write aload module into the RTE-V850E2/MN4-EB-S via CubeSuite.

<1> Choose “Download” from the “Debug” menu and start the debugger.

MY850E2_MN4{CDC) - CubeSuite - [Project Tree]

File Edit Wiew Projectk Build | Debug | Flash  Tool  Window  Help
G start | | @ ¥ € BA @R @EDRN

y 4 Build & Download Fa

g &l

Connect ko Debug Toal

-'."’T_|(:~._.|."..".."..".

Project Tree * Upload. ..
A . .
§ D 3 g Discopnect from Debug Tool Shift+Fe
7
=] E'H'BSI]EZ MN4{CDC) {Pro (. <1 Shift+F5
. 4% PDTOF3512 (Microcon . -
A % (Build Toal) = |
RS ' 5 0E 2 MIMICUEE (D [z Ignore Break and Go F&
- ‘:' Program Analyzer (Anal o= cpep 1 F11
------ f# B-Programmer (Flash
(= Step Ower Fi0
E| _'_i!u FI|E
El ) Startup 2= Return Qut Shift+F11
: I'“"' cstart.asm | by cpypeser Chr+FS
odiel nAamaEa Ranas el

1024
BA536
0

8.00
1
10MHz

[ FFFFFFFFFFFFFF

Figure 6.22 Starting the Debugger

<2> Thedownloading of the load module is started via the debugging tool.

Progress Status

" Downloading load module ...

\\J) DefaultBuild\WB50E2_FMA(CDC). Irnf

Cancel

Figure 6.23 Executing the Download
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(2) Running the Program

Pressthe CubeSuite’sl“y button or choose “Go” from the “Debug” menu.

(W Y¥B50EZ_MN4{CDC) - ¥850E2M MINICUBE - CubeSuite - [main.c]

File Edit Yiew Project Build Debug Test Flash  Tool window  Help

: E g TR : 3 - —\ _
Gt | X B[ [REE " HBAA I BN QOB =g
kA /I BP FOCRPRET BRL D T
Property rﬁ Disassemblel/main.c] » X
SE | 1| [E] | mokati
- 89
= [ﬁ'ﬂ'BSDEZ MM4{CDC) (Projec EEE R R e R R e e e R e e S R LR e Current
----- ¥ UPDTOFI512 (Microcontroll 91|* Function Name : main —
----- A, T4 (Build Taol) 9z |* Description : main routine. @ rov
..... 2, YBS0E2M MINICUBE (Debi 93 |% Arguments I none é Snd_
..... "3:3' Program &nalyzer (Analyze S94|% Beturn Valus @ none -
..... % F'.I_Itl:lTESt(TEStTDI:Il:I 95 **1.‘**1‘*f**#*Tf'k*1:#1‘*#1‘*#**#**#**#**#*********ﬁ
----- i# QB-Programmer (Flash Pror \ S6void main(vold)
3 File B 970
E-L _ _ 23 INT32 rov ret = 0O;
;ﬂ Build tool generated Fils ag INT32 =nd ret = 0O;
= SE Skartup 100
----- E:"'cstart.asm 101 cpu_init(j,:
- die| YES0EZ_MM4{CDHC), dir 10z
: ﬂusbfﬁSD_cummunicatim 103 usbfS550_init(): /* initial setting of the
’;_:J main.c 104
L& ushfasn.c 1o —EL0):
108
107 while (1}
108 i
103 if (ushf850 get bufinit flg() != DEV_
110 {
111 if (snd ret >= 0] b
112 H
113 rowv ret = ushfS50 recw Lufisl J_‘

Figure 6.24 Running the Program
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6.4 Setting up a Multi Environment

This section explains the preparatory steps that are required to develop or debug using Multi which isintroduced in
section 6.1, Development Environment.

6.4.1 Setting up the Host Environment
Y ou create a dedicated workspace on the host machine.

(1) Installing the Multi Integrated Development Tools
Install Multi. Refer to the GHS user’s manual for details.

(2) Expanding Driver and Other Files
Store a set of distribution sample driver filesin an arbitrary directory without modifying their folder structure.

Store the host driver for the debugging port in an arbitrary directory.

Arbitrary include Folder storing the include files
folder

| Inf Folder storing the inf files

i

| prj Folder storing Multi projects

] src

Folder storing source files

Figure 6.25 Folder Configuration for the Sample Driver (Multi Version)
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(3) Installing Device Files
Copy the V850E2/MN4 device files for Multi in the folder where Multi isinstalled.
Example: C:\Green\V800.V517D\devicefile

USB CDC (Communication Device Class) Driver

fi§ USB-CDC

File  Edit  Wiew Favorites Tools

=10/ x|

Help

| &

Address I[h CA\Green|\VB00 V51 7D\devicetile

jGo

anck N 1}' | ,'f" Search |[f;‘,;- Folders | & X 6 | g

Folders

:

) WBOD 423
= () WBOONE17D

) ansi

5 config
[C2) copyrieht

) defaults
3 devicefile

) docs

& |5) eclipse

) e

) e
[CT) EXBE0GIZEZR 102
() EXBB0GI2E2R 103

() ehprabe

) inslude

|

58

|2 objects (Disk free space: 3.76 GE)

|D brvtes

| j My Computer i

Figure 6.26 Example of Destination Folder for Storing the Device Files

(4) Starting Multi

Select and start Multi Project Filein “V850E2_MN4(CDC)_GHS.gpj” which isincluded in the sample driver package

from the Explorer.

-0l
File  Edit  Wiew Favorites Tools  Help | 1','
Address I[h Cehweork, WBS0E2 MN4 USE dri veriGDC) GHS\prj j Go
a Back = ) - ? | ,'j" Search |I'[';‘.:' Folders | & [ X 6 | -

Folders X | |[C)obis
Documents and Settings o |Ssre
g Green = =) wBB0E2_MNA(COG) I
[ Program Files ll"'rEIE-EE-’"'”"M': GDO) GHS epj
] rtedna2 ‘u’BEDEQ_MNﬂr_ODO_GHS
) util ‘\.-’BEDE'E_MNfl_ODO_GHSJ:Iep
) WINDOWS \.-’BEDE'E_MN*i_ODO_GHSJ:IIa
o £ work s ‘\.-‘BEDEQ_MM_ODO_GHSJ:Inm
= ) VBSOE2 MN4 USB dri ver(GDC).GHS | | I VBBDE2 N4 GDG _GHS map
) include
) Inf
B 2 pri
=) objs
) =rc
[ st
‘I _>I_I
| |D brvtes | j Ty Compuker S
Figure 6.27 Selecting the Multi Project File
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(5) Setting up the Debugging Tool
Given below is the procedure to use MINICUBE as the debugging tool.

<1> Choose “Connect” from the Multi’ s “ Connect” menu to open the Connection Chooser.

 MN4(GDG) GHS 2pj - MULTI Project Manazer

File Edit Wiew Build | Connect Debug Tools MWindows Help
[Ib_ E?‘. [ ]| E\;’| Ei Contect...
Connection Organizer j
Taek Mamagen
Load Module 4 ’ -
1 MiniCube-MMN4Sinele
EH[E oty E50E2_MM, 2 RTE - ML4
[ 850E2_MN:| 3 RTE-MN4Sinel=
B terchinitials 4 RTE-ME2
By . Marchmaine L File
By . Marchushis0c L File
B . erchusbfs0 _communicatione | C File
B . herchwectors Azzembly
Status | Infi I Commandl | C\workSWBEOE 2 MN4 ISE di verlCDC]_GHS pi\\850E 2_MMN4[COC)_GHS.apj [wa00

Figure 6.28 Starting the Connection Chooser

<2> Sdlect the“ Create New Connection Method” icon from the “ Connection Chooser” dialog box.

Connect to a Target;

I - | © [ 3

Cuztorn... Connect Cancel
| I |

Figure 6.29 Selecting the Create a new Connection Method
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<3> Inthe"“Create New Connection Method” dialog box, enter an arbitrary name in the Name textbox and select
“Custom” in the Type combo box, then click the “ Create...” button to create MINICUBE connection settings. In
the exampl e shown here, the name is set to “MINICUBE” in the Name textbox.

Create Mew Connection Methad

Mame: | MINICUBE

|
L—Ereate... ) Cancel

Figure 6.30 Creating the Create New Connection Method

<4> Connection Editor will then start. Fill the “ Server” and “Arguments’ fields as shown below and click the OK
button.

Server: 850eserv2

Arguments. -minicube -e2 -ip=c:\green\v800.V 517d\devicefile -df=df3512.800 -id
FEEFFEFEFFEFEFFEFFFFerer "o’

Note: 1. 24 occurrences of “f”

Connection Editor
Marne: | MINICUBE
Type: I Custamn

[~ Log Connection ta file: I

G T

T arget setup script: I

Server I A50ezerv?

Arguments. Ininicube -e2 -ip=c:¥greenyvB00 V51 ¥ d¥devicefile -df=df3512 800 -id FEFFEFFEFEEFFFFFEFFRECE

A80ezem? -minicube -2 -ip=c:\areent800 51 Yd\devicefile -df=df357 2. 800 -id FFEEFEEFEEFERFERFERFEEFE

k. | Eancell Fewvert

Figure 6.31 Configuring Connection Editor
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6.4.2 Setting up the Target Environment

Y ou connect the target device to be used for debugging to the host machine. The procedure is common to CubeSuite,
Multi, and IAR Embedded Workbench.

(1) Connecting to the Debugging Port

Connect between the RTE-V850E2/MN4-EB-S and the host machine. Connect the RTE-V850E2/MN4-EB-S and the
host machine viathe MINICUBE for debugging. In addition, connect between the USB B type receptacle of the RTE-
V850E2/MN4-EB-S and the USB receptacle of the host machine for the CDC.

RTE-VEE0EZ/MM4-EB-5
Host machine

MIMIC UBE

Remarks: See section 8, Outline of the Starter Kit, for the physical appearance and port configuration of the
RTE-V850E2/MN4-EB-S.

Figure 6.32 Connecting the RTE-V850E2/MN4-EB-S
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(2) Host Driver Installation
This section presents the procedure for using the virtual COM port host driver included with this sample driver.

<1> When connection of the RTE-V850E2/MN4-EB-S is recognized by the host machine, it displaysthe “New
hardware detected” message and starts the “Found New Hardware Wizard”.

<2> The"“Found New Hardware Wizard” dialog opens. Select, “No, not thistime” and click “Next”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for curent and updated zoftware by
lnaking an your computer, on the hardware installation CD, or on
the wWindows Update Web site [with your permizzion).

Fead our privacy policy

Can Windows connect to Windows Update to search for
zoftware?

™ “Yes. this time only

™ “es, now and every time | connect a device

i me

Click Mext to continue,

< Bacl I Ment » I Cancel

Figure 6.33 Add New Hardware Wizard (1)

<3> Thenext screen will be displayed. Select “Install from alist or specific location (Advanced)” and click “Next”.

Found Mew Hardware Wizard

Thiz wizard helps you install zoftveare for:

COCDry

:;') If your hardware came with an installation CD
&2 or floppy dizk, insert it now.

What do pou want the wizard bo do?

ically [Recommended)

i location [Sdwanced

Click Mezt to continue.

< Back I Mewut » I Cancel

Figure 6.34 Add New Hardware Wizard (2)
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<4> The next screen will be displayed. Select “Don’t search. | will choose the driver to install.” and click “Next”.

Found Mew Hardware Wizard

Please choose your search and installation options. .

™ Search for the best driver in these lozations.

Uze the check boxes below to limit or expand the default search, which includes local
pathz and removable media, The best driver found will be installed.

[™ | Search removable media [loppy, CO-ROM..

¥ | [nclude this location it the seanch:

IC:\Program Files\MECT ools32%FE-FPa%drivers j Bravise |

< E' i:Dn't zearch, | will chooze the driver to install; )
Chooze thig ophion to zelect the device driver from a list. Windows does not guarantee that

the driver pou choose will be the best match for your hardware.

< Back I Mewut » I Cancel

Figure 6.35 Add New Hardware Wizard (3)

<5> The next screen will be displayed. Click “Have Disk”.

Found Mew Hardware Wizard

Select the device driver you want to install for thiz hardware.

Select the manufacturer and model of pour hardware device and then click Mest. [F you
hawve a dizk that containg the driver vou want boinstall, click Have Disk.

b arufacturer | | bodel | -
[Standard CO-ROM dives] — f:‘d"ED-FIEIM Drive [force CO DA accurate]

Eg:angarg LD Eb"ﬁ"T"f"'j'{]"'T'ﬂ"Pl o QED-HDM Drrive [force CODWA inaccurate]
AnCart RERRArcs ¥ CO-ROM Drive [force IMAP disable]

[Standard system devices] || = ) )
_’I_I .#ED-FIEIM Dirive [IMAP] zettings 0.1]

1| |
¥ This driver is digitally signed.
Tell me why driver signing is irmporkant

¢ Back | MHest > | Cancel

Figure 6.36 Add New Hardware Wizard (4)
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<6> The"“Install From Disk” dialog will open. Click “Browse...” to display the inf file folder in the directory that
holds the sample driver.

Install From Disk x|
Inzert the manufacturer's inztallation digk, and then
L make sure that the correct drive is selacted below.
Cancel |

Copy manufacturer's files from;

i ST B

Figure 6.37 Browsing for .inf Files

<7> Sdect the.inf filein thefolder (XP, Vista, or Win7) that matches the OS used on the host system and click

“Open’”.

Laok in: Il‘f}xp j QX G-

File name: — [Mh4_CDC_P.inf [~ ﬂl
Files of twpe: ISetup Infarmation [*.inf] j ﬂl/
%

Figure 6.38 Selecting a .inf File

<8> The system will return to the “Install From Disk” dialog. Verify that the file shown in the “ Copy manufacturer’s
filesfrom:” field is correct and click “OK”.

Install From Disk x|
Inzert the manufacturer's inztallation digk, and then
L make sure that the correct drive is selacted below.
Cancel |

Copy manufacturer's files from;

c |!5850E2 M4 USE dliver[CDI:]_I:ubeSuiteklnng Vb Browsze.

T——

Figure 6.39 Installing the .inf File

RO1ANOO10EJ0101 Rev.1.01 Page 85 of 117
Feb 01, 2012 RENESAS



V850E2/MN4 USB CDC (Communication Device Class) Driver

<9> The system will return to the “Found New Hardware Wizard”. Select “ Renesas Electronics V850E2/MN4
Virtual UART” and click “Next”.

Found Mew Hardware Wizard

Select the device driver pou want to install for this hardware. .

Select the manufacturer and model of pour hardware device and then click MNest. If you
have a digk that containz the diver you want to install, click Hawve Disk,

v Show compatible hardware

& This driver is not digitally signed! Have Disk... |

Tell me why diver signing is importart

< Back I Mewut » I Cancel |

Figure 6.40 Selecting the Device Driver to Install

<10> Thedriver installation process will start.

Found Mew Hardware Wizard

Please wait while the wizard installs the software. ..

@ Renesas Electronics WA50E 2N 4 Virtual UART

\

% Back | et | LCancel

Figure 6.41 Driver Installation in Progress (1)

R0O1ANO0010EJ0101 Rev.1.01 Page 86 of 117
Feb 01, 2012 RENESAS




V850E2/MN4

USB CDC (Communication Device Class) Driver

<11> Thelnstall Hardware dialog will be displayed. Click Continue.

Hardware Installation

L) "-\ The zoftware you are installing for thiz hardware;
L3
Reresas Electronics WAROE 2/MM4 Vitual UART

haz not paszged Windows Logo testing to verify ite compatibility
with windows >P. [Tell me why thiz testing is important.|

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Figure 6.42 Driver Compatibility Verification Dialog

<12> Thedriver will beinstalled. Depending on the computer environment, some amount of time may be required.

<13> Click “Finish” after installation is completed.

(3) Verify Device Allocation

Open the Windows “Device Manager”. Expand the “Ports’ treein the device listing and verify both that the “ Renesas

Electronics V850E2/MN4 Virtual UART” is displayed and the allocated COM port number.

e
File Ackion ‘iew Help
«=> m& 2|
@ Display adapkers ;I

[y DVDICD-ROM drives

@ Floppy disk controllers

- Floppy disk drives

--ﬁ Hurnan Interface Devices

(-2 IDE ATAJATAPI controllers

‘e Kevboards

) Mice and ather pointing devices

& Moritors

E Metwiork adapters

E‘a Other devices

fff PCI Simple Carmmunications Contraller
= Ports (COM & LPT)

(;lyi Communications Park (COM1)

# Prinker Port (LPT1
P MEnesas Electronics YBS0E2)TN4 Virtual AR

@, sound, video and game contrallers

[+ &g Syskem devices
- Universal Serial Bus controllers

[4]

Figure 6.43 COM Port Verification

Note: Device and port numbers can be changed to arbitrary values. For details, see section 7.2, Customization.
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6.5 Debugging in the Multi Environment

This section explains the procedure to debug an application program that is devel oped in the workspace that is
introduced in section 6.4, Setting up the Multi Environment.

6.5.1 Generating a Load Module
To write aprogram into the target device, it is necessary to compile its source file that is coded in C or assembly
language into aload module.

In Multi, aload module is generated by choosing “Build Top Project V850E2 MN4(CDC) GHS.gpj” from the “Build”
menu.

= prisWBEDEZ_MMALT Sepj — MULTI Project Manager

File Edit Miew | Build Connect Debug  Tools  Mindows  Help
- Build Top Froject 2_MML iH2

L [ = | E’ | Preprocess VESIEZ MNHEDE GHEeR)

[ = -
e 1 Retuild VESOE2_MNA(GDG) GHS 2pj r

Build Ienoring Errors WBEOE2 MMN4(CDC) GHS epj =]

BB sictea0 Bdvanced Build WBE0OE2 MNA(CDC) GHSepj..

M vB50 Wiew Build Details Fti
B . herchinmals Azzembly
B . archmainc C File
B . harchusbfEs0c C File
B . archusbiBS0_commurication.c | CFile
B . herchwectors Agzembly

Initializing Debugger... done.

Status I Info I Eommandl | C:wark WBE0E 2 M4 USE di ver[CDC)GHS Yar\850E2_MMN4(CDC)_GHS.gpi w00

Figure 6.44 Choosing Build
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6.5.2 Loading and Executing
Y ou write (load) the generated load module into the target for execution.

(1) Programmingthe Load Module
Shown below is the procedure to program aload module into the RTE-V850E2/MN4-EB-S via Multi.

<1> Choose “Connect” from the Multi’ s “ Connect” menu to open the Connection Chooser.

= == | _]| Ei‘, | .56" Ei] Connect...

— = Connection Creanizer =
|F|nd. JI Tzek Marzeet: J
Mame Load Module 3 I -
B G5 piWaSEE2_MNACD ™y yinic he-MN4Single

R :rre ]

(@ VBS0EZ_MN¢ 3 RTE-MN4Singls

B . Marchinitialz| 4 RTE-MEZ

B . archmainc C File

B . harchusbfEs0c C File

B . archusbiBS0_commurication.c | CFile

B . herchwectors Agzembly
Building C:%work\VSS0EZ MN4 USE dri wer (CDC) GHSYprjyVSSOEZ IMN4(CDC) GHS.gp) -]

bzzembling initial.s hecause initial.o does not exist

Compiling main.c because main.o does not exist

Cowpiling usbfi850.0 becsuse ushf850.0 does not exist

Compiling usbf350 comrunication.c hecause usbhfE50_comrunication.o does not exist
bzzembling vector.s because wvector.o does not exist

Linking VWSS0EZ_IMMN4 CDC_ GHI because initial.o has changed

Dlane
Euild successful (Mon Jan 16 15:37:34 Z012) hd
Statuz IInfn I Eommandl | |\-"BDD

Figure 6.45 Starting the Connection Chooser

<2> From the Connection Chooser, select the MINICUBE connection settings you created according to the procedure
explained in section 6.4.1, Setting up the Host Environment, and click the “Connect” button.

Connection Chooser

Connect to a Target:

ER-

—
Custar.... | Ennneﬂ Cancel |
—

Figure 6.46 Selecting the MINICUBE Connection Settings
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<3>

MULTI Debugger will then start. Choose “ Debug Program” from the “File” menu and download the load
module.

MULTI Debugeer
’E Debug  View Browse Target TimeMachine Tools Confie MWindows Help
Debue Program as MNew Entry.. & = &
Debug Proeram.. F & IT 2 nv| baes’ @'| XD| L | )
@k
LEdlrie ect hardware
Print Window...
Write to File..
Attactto Frosess.
Detach from Process
5 i Oxeld ﬂ
1 D¥prof¢ 1d.hu -2[1p], lp
2 D¥prof 1d.hu ~2[1lp], lp
3 D¥prof 1d.hu ~2[1lp], lp
4 D¥proj# 1d.hu -2[lpl, lp
Gloze Ertry. (e [ ld.hu —2[1lpl. 1p
Close Debugger Window Citr [+ ld.hu —2[1lpl. 1p
Exit Al 1d.hu -2[1pl, 1lp iy
. ld.hu -2[1pl. 1p
e Oxz4: fEffffff 1d.hu -2[1pl, 1p
s Ox28: fEffffff 1d.hu -2[1pl, 1p
e Oxic: fEffffff 1d.hu -2[1p], 1p
®  0Ox30: TEffffff ld.hu -2[1pl, 1lp
®  DOx34: TEffffff ld.hu -2[1pl, 1lp
®  0Ox35: TLffffff ld.hu —-&[1pl, 1lp
®  Ox3c: TLffffff ld.hu —-&[1pl, 1lp LI
I‘Snurce j File: I j Proc: I j ‘ S
R3U code verify ok I
Connected.

Device File ci'ygreen'vB00.V517d\devicefile\ df3512.6800
Target: Initiaslizing “C:%GreentV800.V517D)850eserv —mwinicube -2 —ip=c:'green|\vS500.V517d\devicefile

Target: Target cpu: VESOE2ZVI
MULTI> |

=
4| | »

Crod | Trg* ]/ ] Py | The* ||In {urnknowriz section: 0 |STDPPED

The load module is generated in the “ prj” folder under the name of “V850E2_ MN4 CDC_GHS’. Select it and click the

Figure 6.47 Choosing a MULTI Debugger Menu

“Open” button.

Debug Proeram 2=
Look in: Il'f)prj j €] ? .

WEEOE2_MN4(GDC)I

¥ VBEOE2_ MNA(GDG) GHS £pj
WBE0E2_MN4_CDC_GHS
WEGDE2_MN4_GDG GHS dep
WBE0E2_MN4_CDC_ GHS dla
WES0E2_MN4_GDG_ GHS dnm
WBE0E2_MN4_CDC_GHS map

My Documnents

by Computer

File name: I j | Open I )
Files of type: Ip.ll Files (%) j Cancel |
7

Figure 6.48 Selecting the Load Module
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(2) Running the Program

Pressthe MULTI Debugger’s P’ button or choose “ Go on Selected Items’ from the “Debug” menu.

BR0E2_MN4 CDG GHS - MULTL Debugeer

Eile Debue  Miew Browse Tareet TimeMachine Toolz Gonfie  Windows Help

QEI@E|?¢I5E|]|@§&@|@ SRR Meawe % Ew

Target | Status 8 o
B §50eservz Debuy Connection

E VSE0EZV3

<Direct hardware accessk> Stopped
VEEQEZ MMN4 CDC GHS HNot Loaded
QD /‘wwwwwwwwwwwwn—wwn—wwwwwwwwwwwwwwwwwwwwwwn—wxwxwa—wwwww-a-ww-a-wwwwwwwn-wwwwwwwwwwwwwwww ;I
o1 * Function Name: main
92 * Description @ wain routine.
93 ¥ Arguments @onone
94 * Return VWalue : none
95 1f*ﬂ'ff*ﬂ'ffﬂ'ﬂ'ff*ﬂ'ffﬂ'ﬂ'ffﬂ'ﬂ'*ﬂ'**ﬂ'**ﬂ'ff*ﬂ'ffﬂ'ﬂ'ff*ﬂ'ffﬂ'ﬂ'1fﬂ'ﬂ'*ﬂ'**ﬂ'**ﬂ'ff*ﬂ'ff*ﬂ'ff***#*##ﬁ*#********ﬁtﬁﬁf
96 void main (void)
S7 1 {
98 Z wmpe INT3Z rov_ret = 0; J
1= L INT3Z snd ret = O;
100 4
101 & L] cpu_init () ;
10z 6
103 7 L] ushf&50_initi): f* initial setting of the UIE Function */ _I
-

ISource j File: I..'\src\main.c j Proc: Imain j |<‘F—|, =
R3U code wverifv ok -

Connected.
Device File c:ihgreenhw300.VS17dvdevicefilehdf3slz . 500

Target: Initializing “C:%Greeni\VE00.W517D%850eserv: -minicube -eZ —ip=c:'\green\vS00.V517dydevicef:
Target: Target cpu: WSS0QEZV3I
Oxl0:  fEfffffs 1d.hu —z[lp], lp

parse error

Loading executable: C:hyworkhWSS0EZ MN4 USE dri wver (CDC) _GHSYpridWSSOEZ MN4 CDC_GHS. ..
Jource Root: C:hworkhW850EZ2 MW4 USE dri wver (CDC)_GH3\src

Finished loading.

MLTT =
1 | 3

Cmd | Trg® | Out | Py | Tk | MO PROCESS

Figure 6.49 Running the Program
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6.6 Setting up an IAR Embedded Workbench

This section explains the preparatory steps that are required to develop or debug using IAR Embedded Workbench
which isintroduced in section 6.1, Development Environment.

6.6.1 Setting up the Host Environment
Y ou create a dedicated workspace on the host machine.

(1) Ingtallingthe AR Embedded Workbench Integrated Development Tools
Install IAR Embedded Workbench. Refer to the |AR Embedded Workbench user’ s manual for details.

(2) Expanding Driver and Other Files
Store a set of distribution sample driver filesin an arbitrary directory without modifying their folder structure.

Store the host driver for the debugging port in an arbitrary directory.

|

Folder storing the include files

Arbitrary ) f include
folder /

— Inf Folder storing the Inf files

~—

T Pri Folder storing IAR Embedded Workbench projects

src

Folder storing source files

Figure 6.50 Folder Configuration for the Sample Driver (IAR Embedded Workbench Version)
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(3) Installing Device Files

Copy the V850E2/MN4 device files for IAR Embedded Workbench in the folder where IAR Embedded Workbench is

installed.

Example: C:\Program Files\IAR Systems\Embedded Workbench 6.0 for V850 Kickstart\v850\inc

File Edit Wew Favorites Tools Help

8 (=]

| &

Address I@ C:\Program Files|IAR Systems)Embedded Workbench 60 for V850 Kickstart w850 \inc

jGo

@Back -~ ) - T | ) search |ﬁ_“ Folders | & 3 X B | [

Faolders

x i070f3506 h

3 DIF
I3 eclipse
|5) Hidemaru
B 23 IAR Systems
I.5) Embedded Workbench 60

I2) common
I3 install-info
2 3 ves0
I3 bin
I config
I3 doc
I drivers
I examples
I inc
& lib
I3 pluging
T sre
[ tutor

B I5) Embedded Workbench 60 for V850 Kick

El H] io70f3510
i 1
[H] io70f3514
H]i070f3515h
H]io70f3524 h
[H] 107013525 h
H]in70f3526 h
[H] i070f3532 h
H]i070f3535 h
[H] i 7035350 b
H]i070f3536 h
H]i070f3536p h
[H]i070f3537h
H]i070f3537ph
[H] i070f3542h
H]i070f3543 h
I |Hio70fas50
[H]i070f3551 h
[H1 i 703552 h

H] o 70f3553 h
[H] i070f3554 h
[H] i070f3555 h
[H] i 703556 h
[H]i070f3557 h
[H]i070f3558 h
[H] i07013550 h
[H]i070f3560 h
[H] i070f3564 h
[H]i070f3568 h
[H] i 703569 h
[H]i070f3591 h
H]i070f3592 h
[H] i070f3610 1
[H] i070f3810_exth
[H] io70f3611 h
[H]i070f3811_exth
[H] io70f361 2 h
[H] i070f3612_exth
[H1 0703613 h

H] o 7Of3613 exth
[H] io70f3614 h
[H]i0T0f3614 exth
[H] i 70f3615 1
[H]i070f3615 exth
[H]io70f3816 h
[H] 107012616 exth
[H]i070f361 7 h
[H] i 703617 exth
[H]io70f3818 h
[H] i 703618 exth
H]io70f3619 h
[H]i0 70f3619 exth
[H] in70f3620 h
[H] i0 70f3620 exth
[H] io 7013621 h
[H]i070f3821 exth
[H] in70f3622 h
[H]i070f3622 exth

[H] 0702700 h

[192 kB

| 4 My Computer V"

Figure 6.51 Example of Destination Folder for Storing the Device Files

(4) Startingthel AR Embedded Workbench

Select the “V850E2_MN4(CDC)_IAR.eww” AR IDE Workspace from Window Explorer and start the |AR Embedded

Workbench.
-l
File Edit Wiew Favorites Tools Help | 4’
Address I@ Ciwork \WBS0E? MM4 USE driver(GDC) TARLPY j Go
(JBack ~ ) - » | ) search |ﬁf Folders | & 3 X g | -
Folders X | |23 Debue
) ieb2640dc403d1 227754807085 15 = gj:t'z::z
I3 Documents and Settings \fBEDEQ_MNd(ODO)_IPuRJ:Iep
D Green [ wB50E2_ MN4(CDC) TAR 2wd
g PtmfrZ;" Files 5 VBS0E2_MNA(CDC) TAR2wp
+] FTEqn, "
& i 4] WBS0E2_MN4(GDG) IAR 2w
) WINDOWS
B 15 wark
[ VBSOE2 MM4 USE dri ver(GDG) GHS
B [ VBE0E2 MM4 USE driver(GDG) AR
5 include
o b
=]
) Debug
B 3 Release
I Exe
) List pe
) Obj
I5) settings
[C=4 zre T
[19z kB | 4 My Computer v
Figure 6.52 Selecting the IAR Embedded Workbench
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(5) Debugging Tool Settings
This section presents the procedure when MINICUBE is used as a debugging tool.

<1> Move the mouse pointer to the “V850E2_MN4(CDC) |IAR-Release” (or “Debug”), right click, and select
“Options’. The Options dialog will be displayed.

?IHF{ Embedded Wiorkbench IDE

File Edit Miew Project Toaols  ‘Window Help

D e ) B0 o d7y % %5

Whiorkspace

Files =S

Efa]va50E2_NN4{CDC)

i i . & —

ushfg50.c Make

usbf 85 0_commun i Compile

L output Repuild Al
[ vasnE2_Mn4(cr Clean

Etap Build

fdd 3

Remove
Benarme...

Source Code Control  »

File Properties..

Set as Active

Figure 6.53 Option Selection

<2> Inthe“Optionsfor node “V850E2 MN4(CDC) IAR"” dialog, select “Debugger” inthe “ Category” area.

Categary: Factory Settings |

General Options
CJC++ compiler

Assembler Setup | Extra Options | Imaees | Plugins |
Cuskom Build
Build Actions Driver
Linksr, [MINICUBE E2¢ 3
e ¥ Fun to
IE=pef 55850 [rnain
IECLEE
IECUBEZ E2x - Setup macros —
MINICUBE I~ Use macro file

MINICUBEZ I |

MIMICUBE E2x

n — Device description file
e OCD I Override default
Simulator =
TK-WESH |$TOOLKlT_DIR$¥OONFIG¥DDF¥|0?Df351 2.ddf |

oK I Cancel |

Figure 6.54 Debugger Selection
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<3> Sdect “MINICUBE E2x” inthe “Driver” itemin the “ Setup” tab and click “OK".

General Options
CiC++ compiler
Assembler
Custam Build
Euild Actions

Lrier moUBEE2 =

Debugger =

IE0x | 550850

IECLIEE

IECUBEZ EZx |
MIMNICUEE =
MINICUBEE

MIMICUBE E2x

M-Wire QCD
] i
Sirnulator
TE-Y350

[ ok ] _coed |

Figure 6.55 Debugger Selection
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6.6.2 Setting up the Target Environment

Y ou connect the target device to be used for debugging to the host machine. The procedure is common to CubeSuite,
Multi, and IAR Embedded Workbench.

(1) Connecting to the Debugging Port

Connect between the RTE-V850E2/MN4-EB-S and the host machine. Connect the RTE-V850E2/MN4-EB-S and the
host machine viathe MINICUBE for debugging. In addition, connect between the USB B type receptacle of the RTE-
V850E2/MN4-EB-S and the USB receptacle of the host machine for the CDC.

FTE-w280E2 MMN4-EB-5
Host machine

MIMIC UBE

Remarks: See section 8, Outline of the Starter Kit, for the physical appearance and port configuration of the
RTE-V850E2/MN4-EB-S.

Figure 6.56 Connecting the RTE-V850E2/MN4-EB-S
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(2) Host Driver Installation
This section presents the procedure for using the virtual COM port host driver included with this sample driver.

<1> When connection of the RTE-V850E2/MN4-EB-S is recognized by the host machine, it displaysthe “New
hardware detected” message and starts the “Found New Hardware Wizard”.

<2> The"“Found New Hardware Wizard” dialog opens. Select, “No, not thistime” and click “Next”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will zearch for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Windows pdate \Weh site [with pour permizsion).

Fead our privacy policy

Can Windows connect to Windows Update to search for
zoftware?

™ “Yes. this time only
o

ime | conhect a device

Click Mext to continue,

< Bacl I Ment » I Cancel

Figure 6.57 Add New Hardware Wizard (1)

<3> The next screen will be displayed. Select “Install from alist or specific location (Advanced)” and click “Next”.

Found New Hardware Wizard

Thiz wizard helps you install software for:

COCDr

3'\"\11 If your hardware came with an installation CD
“4& or floppy disk. insert it now.

Wwhat do you want the wizard to do?
" rstall thes

ncation [Sdvanced]

Click Mext to contitue.

< Back I Mest > I Cancel I

Figure 6.58 Add New Hardware Wizard (2)
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<4> The next screen will be displayed. Select “Don’t search. | will choose the driver to install.” and click “Next”.

Found New Hardware Wizard

Pleasze choose your zearch and installation options. :5

€ Search for the best diver in these locations.

Usze the check boxes below ta limit or expand the default search, which includes local
pathg and remowvable media. The best driver found will be installed.

™| Search removable media (oppy CO-ROR..]

¥ Include this lasation in the search:

IE:\F’rogram FileshMELCT ool 324PGE-FP4\drivers j Brovze |

&+ Don't search. | will choose the driver to inskall:

Chooze thiz option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for pour hardware.

< Back I Mext > I Cancel |

Figure 6.59 Add New Hardware Wizard (3)

<5> The next screen will be displayed. Click “Have Disk”.

Found New Hardware Wizard

Select the device driver you want to install for this hardware. :;35

Select the manufacturer and model of pour hardware device and then click Mext. [ you
have a disk that containg the driver pou want to install, click Have Disk.

V¥ Show compatible hardware

& Thiz driver is not digitally zigned! >

Tell me why driver signing iz important

< Back I Mest > I Cancel I

Figure 6.60 Add New Hardware Wizard (4)
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<6> The"“Install From Disk” dialog will open. Click “Browse...” to display the inf file folder in the directory that
holds the sample driver.

Install From Disk x|
Inzert the manufacturer's inztallation digk, and then
L make sure that the correct drive is selacted below.
Cancel |

Copy manufacturer's files from;

= 0 Browse | >

Figure 6.61 Browsing for .inf Files

<7> Sdect the.inf filein thefolder (XP, Vista, or Win7) that matches the OS used on the host system and click

“Open’”.

Laok in: Il‘f}xp j QX G-

File name: — [Mh4_CDC_P.inf [~ ﬂl
Files of twpe: ISetup Infarmation [*.inf] j ﬂl/
%

Figure 6.62 Selecting a .inf File

<8> The system will return to the “Install From Disk” dialog. Verify that the file shown in the “ Copy manufacturer’s
filesfrom:” field is correct and click “OK”.

Install From Disk x|
Inzert the manufacturer's inztallation digk, and then
L make sure that the correct drive is selacted below.
Cancel |

Copy manufacturer's files from;

< |W850E2 M4 USE dliver[CDI:]_I:ubeSuiteklnf'Mp V|> Browsze.

——

Figure 6.63 Installing the .inf File
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<9> The system will return to the “Found New Hardware Wizard”. Select “ Renesas Electronics V850E2/MN4
Virtual UART” and click “Next”.

Found Mew Hardware Wizard

Select the device driver pou want to install for this hardware. .

@ Select the manufacturer and model of pour hardware device and then click MNest. If you

have a digk that containz the diver you want to install, click Hawve Disk,

v Show compatible hardware

al UART

& This driver is not digitally signed! Have Disk... |

Tell me why diver signing is importart

< Back I Mewut » I Cancel |

Figure 6.64 Selecting the Device Driver to Install

<10> Thedriver installation process will start.

Found Mew Hardware Wizard

Pleaze wait while the wizard installs the zoftware. .

@ Renesas Electronics YB50E 2/MN4 Virtual UART

N,

o 4

< Bacl | Hewt > | Lanze| |

Figure 6.65 Driver Installation in Progress (1)
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<11> The“Hardware Installation” dialog will be displayed. Click “Continue Anyway”.

Hardware Installation

L) "-\ The zoftware you are installing for thiz hardware;
L3
Reresas Electronics WAROE 2/MM4 Vitual UART

haz not paszged Windows Logo testing to verify ite compatibility
with windows >P. [Tell me why thiz testing is important.|

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

OF Ikstallation

Figure 6.66 Driver Compatibility Verification Dialog

<12> Thedriver will beinstalled. Depending on the computer environment, some amount of time may be required.

<13> Click “Finish” after installation is completed.

(3) Verify Device Allocation

Open the Windows “Device Manager”. Expand the “Ports’ treein the device listing and verify both that the “ Renesas

Electronics V850E2/MN4 Virtual UART” is displayed and the allocated COM port number.

L, Device Manager

=101 %]

File  Ackion ‘Wiew Help

«~> @& 2

@ Display adapkers

oty DYDYCD-ROM drives

@ Floppy disk controllers

- Floppy disk drives

--ﬁ Hurnan Interface Devices

(-2 IDE ATAJATAPI controllers

A& Kevboards

) Mice and other painting devices

; Manikars

E Metwiork adapters

E‘a Other devices

fff PCI Simple Carmmunications Contraller
= Ports (COM & LPT)

P Communications Port [COM1)

F'%i Prinker Port (LETLY

- enesas Electronics VASO0E2/MMN4 Virtual UART (COM4)
(-5 Processors

‘D Sound, videa and game contrallers

g System devices

é Universal Serial Bus controllers

[

[4]

Figure 6.67 COM Port Verification

Note: Device and port numbers can be changed to arbitrary values. For details, see section 7.2, Customization.
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6.7 Debugging in the IAR Embedded Workbench Environment

This section explains the procedure to debug an application program that is developed in the workspace introduced in
section 6.6, Setting up the IAR Embedded Workbench Environment.

6.7.1 Generating a Load Module

To write aprogram into the target device, it is necessary to compile its source file that is coded in C or assembly
language into aload module.

In AR Embedded Workbench, aload module is generated by choosing “Rebuild All” from the “Project” menu.

,/:IH R Embedded Workbench IDE

File Edit Miew Project Toolz Window Help

BT IEIEE A4y %@
‘Waorkspace x
IHeIease -
' o
Lo Options.. e J
S| Y850E2_NN4{CDC)_IAR - Release
main.c Make.
ushf 850, ¢ Dnnpile
usbf 850_communicat ion.c "ol ¢
g Moutput el
[(] ¥BENE2_MN4{CDCI_TAR. 26 Stop) Build
fidd 2
Remove
Bename..
Source Code Contral  »
File Properties...
Set &g Active
Figure 6.68 Selecting a Rebuild All
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6.7.2 Loading and Executing
Y ou write (load) the generated load module into the target for execution.

(1) WritingaLoad Module

Shown below is the procedure to write aload module into the RTE-V850E2/MN4-EB-S vial AR Embedded
Workbench.

<1> Select “Download and Debug” from the “Project” menu in the IAR Embedded Workbench.

FEIAR Ermbedded Wi

Fil= Edit Wiew | Project Tools Window Help

D& L@ Aol 4y S %5
T = Add Group.. <
— = Import File List,.

IHeIease Edit Confieurationsz... j
Files Fetmove En | m
2 [

rj Create Mew Project.. --
maln. = &dd Existing Project

ushf850. XISt TTOIREt

ushf850_  Options.. Al+F7

I_E‘ (3 dutput Source Code Gontrol 3

[ vsso0E;
Make F?
Compile S|t
Rebuild All
Clean
Batch build.. F&
Etop Build GirlBreak

Download and Debue Ctrl+D

Debug without Downloading

IMake & Bestart Debueeer  ShifteEs
Bestart Debueeer L0 [
Download 3

Figure 6.69 Starting the Debugger

<2> Thedownloading of the load module is started via the debugging tool.
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(2) Running the Program

Press the IAR Embedded Workbench’' s button or choose “Go” from the “Debug” menu.

(==

J:IH R Embedded Workbench IDE
File Edit Wiew Project Debug Emulator  Toolz:  Window

t

DEEHE| &S| 4B o

St 2aLB22IX

B o B

‘Wiorkspace x
IHeIease j
Files gy | B |
ST ]vs50E2_MNACCDC) TA.. L v

main. c
usbf850. ¢
usbf 850_communicati...

3 output

Figure 6.70 Running the Program
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6.8 Operation Verification

Theresults of executing the sample application included in the driver can be verified if atarget device with the sample
driver loaded is connected to the host machine via USB.

First, run aterminal emulator (such as Tera Term) and verify that entered datais displayed.

Note: For details on the sample application, see section 5, Sample Application Specifications.

Figure 6.71 Terminal Input Character Echo Result
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7. Using the Sample Driver

This section presents information that users need to know when using this USB communication device class sample
driver for the V850E2/MN4 microcontroller.

7.1 Overview
Normally, the need to modify the following sections will arise when using the sample driver.

(1) Customization
Rewrite the following sections as needed.

e The sample application section in the file main.c

e Theregister setting values in the file usbf850.h

e Thedetailed content of the descriptorsin the file usbf850 desc.h

e Thedevice name and provider information in the virtual COM port host driver (.inf file)

Note: See section 2.1.3, Sample Driver Structure, for details on the sample driver file structure.

(2) Function Usage

The functions are called as required from application programs. See section 4.3, Function Specifications, for details on
the implemented functions.
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7.2 Customization
This section describes the sections you should rewrite when using the sample driver.

7.2.1 Application Section

The section indicated below in the file main.c codes some simple processing as an example of using the sample driver.
Declare and code the processing actualy required for the application in this section of the program. The initialization
functions preceding this section and the data send/receive functions in the application can be used without modification.
When using these, verify by checking section 4.3, Function Specifications, and section 7.3 Function Usage.

[REEERR Ak Jekk kK * e e ko ke

* Function Name : main

* Description : main routine.
* Arguments  :none

* Return Value : none

*% * *% *% *% kK% *k%k *% *k%k *k%k *% *% k% *% *% *% x/

void main(void)

INT32 rcv_ret = 0;
INT32 snd_ret = 0;

cpu_init();

usbf850_init(); /* initial setting of the USB Function */
__EI);

while (1)

if (usbf850_get_bufinit_flg() = DEV_ERROR)

if (snd_ret >= 0)
{
rcv_ret = usbf850 recv_buf(&UserBuf[0], USERBUF_SIZE);
}
if (rcv_ret >=0)
{
snd_ret = usbf850_send_buf(&UserBuf[0], rcv_ret);
}
}
else
snd_ret = 0;
rcv_ret = 0;
}
if (usbf850_rsuspd_flg == SUSPEND)
{
__DI();
__halt();
usbf850_rsuspd_flg = RESUME;
__EI);
}
}
}
Figure 7.1 Sample Application Code
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7.2.2 Register Settings

The registers that the sample driver uses (writes to) and their settings are defined in the file “usbf850.h.” By rewriting
these values in the file according to the actual application, you can configure the operation of the target device through
the sample driver.

(1) File"ushf850.h”
Defines the settings of the USB function controller registers.

7.2.3 Contents of the Descriptors

Thefile “usbf850 desc.h” defines the data (see section 4.1.3, Descriptor Settings) that the sample driver registersin the
USB function controller during initialization processing. By rewriting these valuesin the file according to the actual
application, you can set up the attributes and other information of the target device through the sample driver.

Note that if the device descriptor vendor ID and product ID are modified, it will be necessary to also modify the host
driver (.inf file) used when connecting the target device in the same way. (See section 7.2.4 (3) Changing the Vendor ID
and Product ID.)

Also, arbitrary information can be registered in the string descriptor. Since manufacturer and product information are
defined in the sample driver, the user should declare and modify this information.
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7.2.4 Virtual COM Port Host Driver Settings

The following sort of customization is aso possible in relation to the driver installed in section 6.2.2 Setting up the
Target Environment.

(1) Changingthe COM Port Number

When a USB device connection is recognized, the host automatically allocates a COM port number for that device.
However, this can be changed to be an arbitrary number. The procedure for changing the COM port number on the host
machine is shown below.

<1> Open the Windows “Device Manager” and expand the “Ports’ treein the device list.

-ioi x|

File  Action  Yew Help

- mae 2 a

§ Display adapters :I
-k DVDJCD-ROM drives

@ Floppy disk controllers

- M, Floppey disk drives

--ﬁ Hurnan Interface Devices
- IDE ATAJATAPI controllers
-e,_;a- Keyvboards

' y Mice and other pointing devices
-5 Monitors

E Metwork adapters

L——_I@ Cther devices

‘H-Ei" PCI Simple Communications Controller

= Ports (COM & LPT)

----- ;," Communications Port (COM1L)

o S Printer Port (LPT1)

o ¥ Renesas Electronics WSS0E2{MNM4 Wirtual IBRT (COM4)
+ -4 Processors

H
#-®), Sound, video and game controllers

[#- b Tystem devices

[+-8 Universal Serial Bus controllars L

Figure 7.2 Device Manager Display

<2> Select “Renesas Electronics V850E2/MN4 Virtual UART (COMnN)” (where n is the number allocated by the
host) and display its properties.
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<3> Onthe"“Port Settings’ tab, click “Advanced”.

Renesas Electronics ¥850E2,/MN4 Virtual UART 2=

General Pt Seftings | Dirivver I Detailsl

Bits per second:
Data bits: [8 |
Baiity: |None =l

Stop bit: [ []

Flow control: [Mane =l

Adwanced... | B&‘.toreDefaultsl

ak I Cancel |

Figure 7.3 Port Settings Tab Display

<4> The"Advanced Settings for COMn” dialog (where n isthe number allocated by the host) will open. Select an
arbitrary port number from the drop down list for the “COM Port Number” field.

Advanced Settings for COM11

— v Use FIFO buffers [requires 16550 compatible UART]

Select lower zettings to comect connection problems.

il

Cancel
Select higher zettingz for fagter performance.
Diefaultz
Receive Buffer: Low [1] J High(14]  [14]
Tranzmit Buffer: Low [1] J High [16]  [1E)

COM Port Mirmber: ICDMH 'I

Figure 7.4 COM Port Number Specification

Notes: 1. Do not select aport number that conflicts, i.e. that isbeing used by another device.
2. Although the new port number becomes effective immediately after the change, it may not be immediately
reflected in the Device Manager list.
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(2) Changingthe Properties

Certain of the device properties and other information used by the Windows “Device Manager” can be changed to
arbitrary values. The following items can be changed.

<1> Device name (devicelist)

~ioix]

File Action Wiew Help

= | H &S 2 @

@ Display adapters ;I
i DWDJCD-ROM drives
4=} Floppy disk controllers
_ﬁ Floppy disk drives
&5 Human Interface Devices
1= IDE ATAJATAPI contrallers
2 Keyboards
Mice and other pointing devices
% Monitors
+]- B8 Metwork adapters
E@ Cther devices
‘f.‘ PCI Simple Communications Conkroller
B ¥ Ports (COM & LPT)
/ Communications Part {COM1) <1>
Prinkar Doxk .:n nT1}
;y' Renesas Electronics YESOEZ/MMN4 Virtual UART {COM4)
o8 Processors
@, sound, video and game contrallers

t]- by System devices
: Universal Serial Bus controllers —

Figure 7.5 Device Name in the Device Manager

<2> Device name, manufacturer name, and version (device properties)

Renesas Electronics ¥850E2/MMN4 Yirkual UART () _7|1|| Renesas Electronics Y850E2/MN4 ¥irtual UART { 2xl

General | Port Settingsl Driver I Detai\sl <1> I General I Part Seftings  Driver | Details | <1>

w Fenesas Electronics Y350E 2/N4 Vitual UART w Renesas Electronics YE50E2/MN 4 Vitual UART

anIVERLY eIV EET}
= g | = e g
. . : <2>

Device bype: Parts (COM & LPT] <2> Drriver Prowid Henesas Electronics Corporation
b anufactun: Reneszaz Electronics Corporation Diriver Date: 1041541393
Lacation: Unknown Drriver Yersion: A0.2153.1 <3>

Dlesiiers el Diigital Signer: Mot digitally signed

Thiz device cannot start. [Cade 10] ;I

To view details about the driver files.

J Update Driver... | To update the driver for this device.
I If the device fails after updating the driver, roll
Troubleshoot... ElEackiDve: | back to the previously installed driver.
Devi ! . |
_evlce.usage. Uninstall To uninstall the diver [Advanced)
Use this device (enable] j
oK | Cancel oK | Cancel |

Click Troubleshoot ta stark the troubleshooter for this device.

Figure 7.6 Device Properties
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Since these items are displayed based on information coded in the host driver (in the .inf file), they can be changed by
modifying the .inf file. The figure shows the partsin the .inf file that corresponds to the numbered items above.

; .inf file (Win2000,XP):

[Version]

Signature="S$Windows NTS"

Class=Ports
ClassGuid={4D36E978-E325-11CE-BFC1-08002BE10318}

Provider=%RENESASS
LayoutFile=layout.inf
DriverVer=10/15/1999,5.0.2153.1 <3>

O J o U b WN

)
= o

[Manufacturer]
SRENESAS$=RENESAS

e e
S W N

[RENESAS]
$RENESASV850E2MN4%=Reader, USB\VID 045B&PID 0200

e e
< o w»

[Reader Install.NTx86]
;Windows2000

N
o v w

[DestinationDirs]
DefaultDestDir=12
Reader.NT.Copy=12

NN NN
Sw N

[Reader.NT]
CopyFiles=Reader.NT.Copy
AddReg=Reader.NT.AddReg

NN DN
0 J oy Ul

[Reader.NT.Copy]
usbser.sys

w w N
= O O

[Reader.NT.AddReqg]

HKR, , DevLoader, , *ntkern

HKR, ,NTMPDriver, ,usbser.sys

HKR, , EnumPropPages32,, "MsPorts.dll, SerialPortPropPageProvider"

w w w w w
o U Wb W N

[Reader.NT.Services]
AddService = usbser, 0x00000002, Service Inst

w w w
O 0 J

[Service Inst]

DisplayName = $%$Serial.SvcDesc%
ServiceType = 1 ; SERVICE KERNEL DRIVER
StartType = 3 ; SERVICE DEMAND START
ErrorControl = 1 ; SERVICE ERROR NORMAL
ServiceBinary = %$12%\usbser.sys
LoadOrderGroup = Base

BB
<o O Wb O

[Strings]

RENESAS = “Renesas Electronics Corporation” <2>
RENESASV850E2MN4 = “Renesas Electronics V850E2/MN4 Virtual UART” <1>
Serial.SvcDesc = “USB Serial emulation driver"

(G2 IENTSNTAN
O O ©

Figure 7.7 Notation in the MN4_CDC_XP.inf File
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(3) ChangingtheVendor ID and Product ID

When changing the vendor 1D and product 1D in the device descriptor, the same content must also be specified in the
host driver (.inf file).

In the .inf file, the vendor 1D and product ID must be notated with the following format at the 15th linein listing 6-2.
Vendor ID: A 4-digit hexadecimal number prefixed with “VID_".
Product ID: A 4-digit hexadecima number prefixed with “PID_".
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7.3 Function Usage

Processing that is frequently used or is of high generality is provided as functions that can simplify application coding
and lead to reduced code size. See section 4.3, Function Specifications, for details on each of these functions.

The following sections of the sample application shown in the listing can be reused as an example of the application of
these predefined processing units.

(1) User Data FIFO State Verification

The user data FIFO state reporting function (usbf850_get_bufinit_flg()) is called on line 24 in figure 7.1 to monitor the
usbf850_bufinit_flg user data FIFO initialization flag. This flag is defined independently by the sample driver and is set
to 1 when FIFO initialization is executed either in busreset processing, which is notified by the sample driver
INTUSFAOQIL interrupt or in the class request SetLineCoding request processing. In the sample application, the user
send/receive processing error state is cleared to 0 on this FIFO initialization.

(2) User Data Reception Processing

In the sample driver, receive data acquisition is divided into two stages, data size acquisition and data copying, and
functions for each of these operations are defined. When reception processing is performed based on the actually
received size, the size of the received data can be verified. However, note that the maximum data size that can be
processed in one reception operation is limited to being no larger than the size of the data that can be received in a
single packet. The sample application is a usage example for the case where the buffer size is determined in advance
and in the user data reception processing function (usbf850_recv_buf()), if there isreceive data, that datais read from
the used endpoint.

(3) User Data Transmission Processing

In the user data transmission processing function (usbf850_send buf()) on line 29 of figure 7.1, if thereis datato
transmit, it checks the state of the FIFO for the used endpoint and if the FIFO is empty, it writesthe data. If the FIFO is
full, it terminates with an error. Also, if there is no transmit data, if the data size for the previously transmitted packet
was equal to MaxPacketSize, it performs anull packet transmission operation. This is because in the communication
device class specifications, if the datain the last packet is equal to MaxPacketSize, anull packet must be transmitted to
notify the host that it was the last data.

7.4 Notice

Since terminal connection cannot be recovered when the USB cable is disconnected in connection by terminal emulator
and it is connected again after that, it may be unable to reconnect or the COM port of sample driver is not displayed.

<Example of measures>

- When the USB cable is disconnected, the COM port currently used for CDC connection by application program is
closed, and connection processing is terminated.

- When devel oping an application program, the COM port is opened only when performing communication, and when
the communication is completed or terminates with an error, it is closed.
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8. Outline of the Starter Kit

This section gives a brief description of the RTE-V850E2/MN4-EB-S starter kit for the V850E2/M N4, manufactured by
Midas lab Inc.

8.1 Outline

The RTE-V850E2/MN4-EB-S is a starter kit that allows you to experience the development of an application system
using the V850E2/MN4. Y ou can follow a sequence of development processes from program preparation, building,
debugging, to operation check simply by installing required development tools and a USB driver on the host machine
and connecting thiskit viaMINICUBE.

RTE-'v8R0E2 MMN4-EB-5

Host machine

MIMIC UBE

Figure 8.1 Outline of RTE-V850E2/MN4-EB-S Connection

8.2 Features of the Starter Kit
The RTE-V850E2/MN4-EB-S has the following features:

e 2 systems of memory controllers, DMA, timer array, UART, CSl , CAN, A/D converter, USB function controller,
USB host controller, Ethernet controller, and other peripheral functions

e |/Oportsfor 7 input linesand 181 /O lines

o Permits efficient development when combined with an integrated devel opment environment (CubeSuite/Multi/IAR
Embedded Workbench).
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8.3 Major Specifications
The major specifications of the RTE-V850E2/MN4-EB-S are given below.

e CPU: uPD70F3512 (V850E2/MN4)
e Operating frequency: 200 MHz (PLL-driven x20 multiplier function)
o Interface: Two USB receptacles (USB host type A x 1, USB function type B x 1)

N-Wire connector
Two channels of UART
Two channels of CAN
Ethernet connector
e Supported models: Host machine:  PC/AT compatible with a USB interface

os: Windows 2000 or Windows XP
e Operating voltage: 50V
e Dimensions: W200 x D150 (mm)
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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 LS| 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.
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