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MCCI Legal and Copyright Information 

 

Copyright: 

Copyright © 1996-2017, MCCI Corporation, 3520 Krums Corners Road, Ithaca, New York 14850. 

All rights reserved. 
 
 

Trademark Information: 

The following are registered trademarks of MCCI Corporation:  
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Disclaimer of Warranty:  

MCCI Corporation ("MCCI") provides this material as a service to its customers. The material may 

be used for informational purposes only. 

MCCI assumes no responsibility for errors or omissions in the information contained at the world 

wide web site located at URL address 'http://www.mcci.com/', links reachable from this site, or 

other information stored on the servers 'www.mcci.com', 'forums.mcci.com', or 'news.mcci.com' 

(collectively referred to as "Web Site"). MCCI further does not warrant the accuracy or 

completeness of the information published in the Web Site. MCCI shall not be liable for any special, 

indirect, incidental, or consequential damages, including without limitation, lost revenues or lost 

profits, which may result from the use of these materials. MCCI may make changes to this Web 

Site, or to the products described therein, at any time without notice. MCCI makes no commitment 

to maintain or update the information at the Web Site. 

THESE MATERIALS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS 

OR IMPLIED, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. 
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1 Introduction 

USBRC simplifies the development of USB peripherals, by generating data for USB descriptors.  
USBRC reads a text file containing a high-level description of a particular USB device, and 
produces another file containing several tables of data, suitable for feeding to an ANSI C compiler.  
At runtime, the device firmware passes the data to the host in response to GET DESCRIPTOR 
commands, transmitting the data directly from ROM. 
 

When used with the MCCI USB DataPump®, USBRC also simplifies peripheral design by 
automatically generating the header files and initialization code needed by the DataPump code. 

 

1.1 Q & A 

 

Why is a resource compiler needed? 

USB devices must return predefined data structures in response to GET DESCRIPTOR commands 
from the host.  These descriptors are, simply put, unwieldy to develop and maintain.   
 

 Some operating systems are extremely sensitive to errors in the USB resource data files, 

and will crash while attempting to recognize a device that returns erroneous data. 
 

 The string and configuration descriptors are variable-length, as is the endpoint descriptor 
of the specification.  Standard C has no convenient way to place the needed data in ROM. 
USBRC automatically determines the length for each descriptor, and places the data in the 
appropriate places in the descriptor table. 
 

 When working in portable C, creating the Unicode string tables is awkward at best.   
 

 The USB specification provides for devices that store the string descriptors in many 

languages.  If one wishes to create such devices, it is difficult to find portable tools that 
will generate the required Unicode in a format that is useful on any microprocessor.   

 

Because of these issues, MCCI developed a special program, the USB Resource Compiler (USBRC).  
Instead of hand coding the tables with Chapter 9 of the USB specifications in hand, the compiler 
allows a programmer to describe USB devices in plain text. The compiler then translates the 
descriptive files into C data initialization statements for data structures that are intended to be 
placed in ROM.   
 

Embedded macros often have very stringent storage requirements.  How can one 

program meet all these needs? 

The produced code is intended to be used with a C macro package.  A sample package is provided 
on the distribution disk which you should edit with a text editor to meet your requirements.  
USBRC makes certain assumptions about how best to represent the data structures.  Usually these 
assumptions are correct.  If they are not, you can edit the file produced by USBRC to meet your 

needs. 
 

But I don’t want to use C.  I need to use assembler. 

There are at least two ways to do this.  

 If you have a C compiler you can use it to compile the data structures (only), and link the 
resulting file with your assembly code. 

 You can use SED or a manual text editor to convert the output into the format your 
assembler requires. 
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What about changes in the standard?  Microsoft, for example, has requested a new 
power-management descriptor embedded in the data returned by Request Configuration 
Descriptor.  If I use USBRC, can I represent the descriptor? 

Yes.  At various places, you can insert “private-descriptor” clauses, which allow you to enter 

custom descriptors at the appropriate place in the resulting data stream.  Of course, you must 
hand-format the body of the descriptor, but USBRC will take care of setting the length for you. 
 

How do I specify a USB device using USBRC? 

The resource compiler reads a simple language input file that is divided into sections that track the 
USB specification.  

 The “device” section includes the information that goes into the Device Descriptor.  A 
device only has one Device Descriptor, so there is only one “device” section.  
 

 For each configuration of the device, you must write a “configuration” section. Each 
“configuration” section contains the information that goes into that configuration’s 
Configuration Descriptor, along with the associated Interface and Endpoint descriptors.  
Each “configuration” has one or more “interface” clauses, and each “interface” clause 

includes “endpoint” descriptions of each of the endpoints available when the host selects 
the containing configuration and then selects (if necessary) the appropriate alternate 
interface setting. 
 

 If you only want to include strings for a single language, you can put the strings in the 
appropriate places in the device, configuration, and interface descriptors; USBRC will 
automatically create string descriptors and keep track of string IDs. 

 

 If you want to include strings for multiple languages, you will need to include a “strings” 
section.  The “strings” section is divided into sections that are associated with specific 
languages.  You can specify the language by name or use a numeric language code as 
specified by the USB specification.  See examples in Section 6 Example resource 
description files. 

 

How do I enter UNICODE strings? 

If your strings consist of characters that are part of the 7-bit ASCII set, you can simply enter the 
strings in quotes.  If you are entering characters outside the ASCII range, you have several 
choices:   

 prepare the text file in UNICODE rather than in ASCII;  
 

 prepare the file in UTF-8, UTF-16, or ISO-10646; or  
 

 look up the UNICODE character values, and enter the hexadecimal values using a special 
notation. 

 

What is “UTF-8”?  How does it differ from Unicode?  Why does USBRC use it? 

Unicode is a 16-bit means of representing a wide range of characters.  Unicode can represent 

about 60,000 characters using a 16-bit codeword, and another million characters using two 
Unicode codewords.  All the character values are selected from the 31-bit space defined by the ISO 
in their standard ISO-10646.  For most Unicode characters (those in which one codeword 
represents one character), the Unicode encoding is the same as the ISO-10646 code.  
 

UTF-8 is an ISO-10646-standardized method of representing ISO-10646 character values using an 

8-bit codeword.  Each character value maps into one or more codewords.  UTF-8 is particularly 
convenient for use in most current computing environments, because the first 128 codes are 
identical to ASCII.  Only the codes between 0x80 and 0xFF differ from their normal 
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interpretations; they are used (only) to make 2- to 6-byte sequences that represent a single ISO-
10646 character.  UTF-8 is very easy to transport, has no byte-ordering issues, and is easy to 
enter (if tedious) if the desired Unicode characters are known.  It also mixes very nicely into plain 
text such as the input files read by USBRC. 
 

I can prepare files in Unicode using Notepad on Windows XP, 2000 or NT.  How do I get 
the data into USBRC? 

USBRC can read Windows XP/2000/NT 4.0 Notepad Unicode files directly, in any of the common 
formats.  It will automatically detect these files.  A heuristic is used to detect these files, which 
may cause problems, so you can force USBRC to assume a particular file encoding.  See command 
line syntax in Section 5 Command Line Reference. 

 

What platforms does USBRC run on? 

MCCI has versions of USBRC for Windows (supporting Windows  NT 4.0, Windows 2000, Windows 

XP for X86 platforms, and Windows 7 32bit and 64bit), NetBSD/386, SunOS 4.1.3, and Solaris 2.5 
and later.  Other platforms are available by special order. 
 

How do I use USBRC? 

USBRC is invoked as a command line utility.  You must prepare the input file using a text editor, 
and then USBRC to convert the file to C.  USBRC is designed for integration into a MAKEFILE or 
BUILD-based programming environment. 
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2 USBRC files - Layout 

2.1 The Basics 

USBRC parses the input files according to some simple rules.  The input file is first broken up into 
tokens, which are words, strings and punctuation marks. 

 

USBRC ignores spaces and newlines, except that spaces and newlines always mark the end of a 
word. 
 

Each of the following punctuation marks is significant to USBRC.  The meaning depends on the 
context. 

 

 ( { } ) . , ; =  
 

Each of the following characters begins a longer special token, as defined below: 
 

 % # "  
 

2.1.1 Identifiers 

Identifiers are sequences of letters, digits, underscores, minus signs, and other punctuation marks 
that are not recognizable as numbers.  In USBRC input files, you use identifiers to specify names 
to be used in the C output code, and also (if you choose) to specify strings. 
 

2.1.2 Keywords 

Certain identifiers are reserved by USBRC for use as keywords: 
 

adaptive, alternate-setting, application, asynchronous, auth-key-index, battery-

powered, bulk, bus-powered, bytes-per-interval, ccm_1, chipinfo, chip-info, class, 

configuration, continuously-scalable, control, control-packet-size, data, data-

pump, datapump, default, device, device-version, dword, dynamic, else, encryption-

type, encryption-value, end, endpoint, endpoints, external, feedback, frames, full, 

hidden, high, if, implicit-feedback, in, include-file-name, init-function-name, 

interface, interface-collection, interface-data-structure-name, interrupt, 

isochronous, key, language, link-power-management, low, ma, max-burst, max-

sequence, max-streams, max-stream-delay, mult, mux, name, notification, on-the-go, 

out, over-the-air-interval, over-the-air-packet-size, packet-size, periodic-frames-

ceiling, periodic-frames-floor, polling-interval, power, private-data, private-

descriptors, private-descriptor-table, product-id, Properties, protocol, raw, read-

only, rem, remote-wakeup, security self-powered, serial-number, speed, string-

index, strings, subclass, super, supports-size-adjustment, synchronization-type, 

synchronous, three-byte, tkid, unsecure, usage-type, USB-dataPump-MTP-

configuration, usb-resource-file, usb-version, vendor, wired, wireless, wireless-

max-burst, word 

 

These words cannot be used for any other purpose.  USBRC ignores uppercase/lowercase dis-
tinctions when checking for keywords:  “Bulk”, “BuLK”, and “BULK” are all equivalent ways of 
writing the keyword “bulk”. 
 

In addition, some tokens are keywords within certain clauses (but not elsewhere). 
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2.1.2.1 Special Keywords in the “DataPump” Section 

In the “DataPump” section (Section 2.4Error! Reference source not found.), the following 
additional keywords are defined: 
 

additional-band-groups, additional-phy-rates, all-device-functionality-support, 

beacon-behavior, buffer-size, chip-control-packet-size, chip-data-structure-name, 

chip-header-name, chip-name, config-data-structure-name, container-ID, device-

switch-name, directed, dual-role, endpoint-data-structure-name, endpoint-mapping, 

ffi-power-level-step-size, ffi-power-level-steps, include-file-name, init-function-

name, interface-data-structure-name, latency-tolerance-messaging, number-of-

endpoints, self, setting-data-structure-name, speeds, tfi-power-level-step-size, 

tfi-power-level-steps, u1-exit-latency, u2-exit-latency, wireless-device-capability 

 

In other context, these keywords have no special meaning. 
 

2.1.2.2 Special Keywords in the “Application” Section 

In the “application” section (Section 2.5), the following additional keywords are defined: 
 

descriptor, file, filter, function, functions, get-descriptor, global, header-file, 

ids, initialization, internal, names, prefix, root, set-descriptor, static, string, 

structure, table, type, with, without 

 

In other context, these keywords have no special meaning. 
 

2.1.2.3 Special Keywords in the “On-The-Go” Section 

 

In the “On-The-Go” Statement section (Section 2.3.8); the following additional keywords are 
defined: 

 

hnp, srp 

 

In other context, these keywords have no special meaning. 
 

2.1.2.4 Special Keywords in the “MTP-Configuration” Section 

In the “MTP-Configuration” section (Section 2.7), the following additional keywords are defined: 
 

device-info-dataset, device-properties, object-properties, file-types, ptp-

standard-version, device-type, vendor-info, extension-id, version, extensions, 

vendor, component, description, default-branding, manufacturer, model, device-

version-string, device-properties, file-category, name, format-type, property-

descriptor, code, attribute, data-type, access-capability, get-only, get-set, form-

type, none, enum, range, date-time, reg-expression, fixed-array, byte-array, 

string, enum-form, range-form, min, max, step, reg-expression-form, byte-array-

form, string-form, default-value, object-properties, property, grouping-info, 

grouping-number, format-specific, yes, no, format-type, file-category, all, 

default-populate, file-types, file-descriptor, attributes, device-generate, 

methods, type-check, function, name, info-extract, INT8, UINT8, INT16, UINT16, 

INT32, UINT32, INT64, UINT64, INT128, UINT128, AINT8, AUINT8, AINT16, AUINT16, 

AINT32, AUINT32, AINT64, AUINT64, AINT128, AUINT128, STR 

 

In other context, these keywords have no special meaning. 
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2.1.3 Comments 

Comments may be written in two ways.  USBRC treats comments the same as spaces. 
 

1 Text included between percent signs (“%”) is treated as commentary.  The text may include 
any number of lines.  Examples: 
 
 % this is commentary % 

 % 

  this is a multi-line comment. 

 % 

 

2 Text from “#” to the end of the line is treated as commentary.  Examples: 
 

 # This is a comment 

 # Note that ‘%’ signs are 

 # ignored within this kind of comment. 

  

 % Similarly, ‘#’ is ignored inside percent signs. % 

 

2.1.4 Numbers 

Numbers are used to specify many different things, including vendor IDs, product IDs, con-

figuration numbers, endpoint addresses, power consumption, and so on. 
 

USBRC recognizes numbers in several forms.   
 

 Numbers beginning with the digits “1” through “9” are interpreted as decimal numbers. 
 Numbers beginning with the strings ”0x” or “$” are interpreted as hexadecimal numbers. 

 Numbers beginning with “0” are interpreted as octal numbers. 
 

Numbers can have any value from 0 to 264 - 1 (in hex, 0 to 0xFFFFFFFFFFFFFFFF).  Numbers can 
also be ‘signed’. USBRC interpret a ‘-‘ followed by a number as a signed number. Signed number 
may have value from -263 to 263 – 1. Here are some examples: 

 

 12 # decimal 12 (binary 1100) 

 0xC # decimal 12, in hexadecimal 

 $C # decimal 12, in another hexadecimal style 

 014 # decimal 12, in octal 

 

2.1.5 Strings 

Strings are written by enclosing characters inside double quotes (“"”).  In USBRC, strings are used 
for two purposes:  to specify string descriptor values, and to select languages for multi-lingual 
peripherals. 
 

Internally, USBRC represents all strings in UNICODE.  If the input file is encoded in UNICODE or 
UTF-8, any UNICODE character can be embedded in a string without special handling except for 

“\”, close quote, and newline.  
 

Within strings, the USBRC recognizes the normal C escape sequences: 
 

\a represents a bell character 
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\f represents form-feed 

\n represents newline (line-feed) 

\r represents carriage return 

\t represents a tab 

\000 .. \377 represent a single character, encoded in octal.  For compatibility with C, 

USBRC limits the representation to three octal digits. 

\x00 .. \xFF represent a single character, encoded in hexadecimal.  For compatibility with 

C, USBRC limits the representation to two hex digits. 

\\ represents a backslash. 

\" represents a quote that is embedded in the string. 

\end-of-line Allows a string to be written on multiple lines.  The “\” and the new-line char-

acter are not part of the string. 

 

In addition, USBRC provides the following escape sequence as an extension to the normal C 
escape sequences. 
 

\{hex} represents an extended (UNICODE or ISO-10646) character.  The  backslash, 

left brace and right brace must all be entered literally.  Hex is a sequence of 

hex digits, and may represent up to 32-bits of information.  If the resulting 

value is a 16-bit UNICODE character, it will be converted to a single character 

in the string.  If the resulting value can be represented as a two-character 

(four-byte) extended UNICODE sequence, USBRC will convert it to the 

appropriate sequence.  If the resulting value cannot be represented in 

UNICODE, USBRC will print an error message. 

 

Here are some examples of strings: 
 

  

 "ABC"   # a string consisting of 3 characters (6 bytes) 

    # with values $0041, $0042, $0043 

  

 "\n"   # A string consisting of 1 character (2 bytes) 

   # with value $000A 

  

 "\x{516c}\x{53f8}" # a string consisting of 2 characters  

   # (4 bytes).  These are the Chinese characters 

   # for the word “gongsi”, meaning “company”. 

  

 "\x516C"  # a string consisting of 3 characters (6 bytes): 
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   # the character $0051 (“Q”), the character 

    # $0036 (“6”), and the character $0043 (“C”). 

   # This is because the C \x sequence scans at 

   # most 2 digits.  This example shows that  

   # “{“ and “}” are very important when entering  

    # UNICODE characters in hex! 

 "AB\ 

 CD"   # a string consisting of 4 characters (8 bytes): 

   # $0041, $0042, $0043, and $0044.  The “\”  

   # serves to “escape” the newline. 

2.1.6 Expression 

Expression can be used in the place where numbers and strings are allowed in the input resource 
file. Expressions must be formed using constants i.e. numbers and strings. 

 

Keywords ‘speed’, ‘low’, ‘full’, ‘high’, ‘wireless’ and ‘super’ are the only identifiers allowed in 
relational expression to differentiate high and full speed. 
 

Here are some examples of expression: 
 

1 + 2 # An expression involving additive operator with 

# numbers 

"AB" "CD" # An expression for string concatenation with 

# strings. Result is equivalent to "ABCD" 

"AB" 1 # An expression for string concatenation with a 

string and a number. Result is equivalent to "AB1" 

speed == high # An expression involving relational operator with 

keywords as operand 

2.1.6.1 Operators 

The following is the list of operators supported by USBRC. 
 

Operator Syntax Description 

+ <expression> + <expression> Adds two number expressions 

- <expression> - <expression> Subtracts two number expressions 

* <expression> * <expression> Multiplies two number expressions 

/ <expression> / <expression> Divides two number expressions 

% <expression> % <expression> Gives remainder of a division 

 <expression> <expression> Concatenates two string expressions 

!= <expression> != <expression> Compares two number expressions for inequality 
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== <expression> == <expression> Compares two number expressions for equality 

< <expression> < <expression> Compares two number expressions for less than 

<= <expression> <= <expression> Compares two number expressions for less than or 

equal 

> <expression> > <expression> Compares two number expressions for greater than 

>= <expression> >= <expression> Compares two number expressions for greater than or 

equal 

& <expression> & <expression> Bit-wise AND two number expressions 

| <expression> | <expression> Bit-wise OR two number expressions 

^ <expression> ^ <expression> Bit-wise EX-OR two number expressions 

<< <expression1> << 

<expression2> 

Left shifts <expression1> by <expression2> times 

>> <expression1> >> 

<expression2> 

Right shifts <expression1> by <expression2> times 

 

Operator Syntax Description 

+ + <expression> Unary PLUS of a number expression 

- - <expression> Negates a number expression 

! ! <expression> Logical NOT of a number expression 

~ ~ <expression> Bit-wise NOT of a number expression 

 

Function like 

Operator 

Syntax Description 

frames frames (<expression>) Returns number of (micro)frames from time in 

milli-second 

periodic-frames-

floor 

periodic-frames-floor 

(<expression>) 

Finds next least (micro)frames 

periodic-frames-

ceiling 

periodic-frames-ceiling 

(<expression>) 

Finds next higher (micro)frames 

best-interval best-interval (<expression>) Finds the nearest higher valid interval in milli-

second, if the input interval is invalid. 
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Please see Section Error! Reference source not found. String Expressions in USBRC for string 
related expressions. 
 

2.2 The Input Language 

 

The input file consists of the following sections: 

 There must be a USB-resource-file section, which defines the data that is to be emitted to the 
descriptor file, and also define the layout of the device. 
 

 Optionally, there can be a DataPump section, which provides information to the resource 

compiler about the target USB chip.  Normally, this information comes from a separate file, 
provided by MCCI that matches the target USB chip’s miniport driver for the MCCI USB 
DataPump. 

 
 Optionally, there can be an application section, which provides information to the resource 

compiler that customizes the output files to match the application.  Much of the information in 
the application section can be overridden from the command line.  However, for a given 

application of the DataPump, it is normally more convenient to place the information in the 
resource file than it is to put it in the make file. 

 
 Optionally, there can be a USB-DataPump-MTP-Configuration section, which provides 

information to the resource compiler that customizes the output files with MTP configurations. 
 

The sections may appear in any order. 

2.3 The “USB-resource-file” Section 

The USB-resource-file section has the following structure: 

 
 

 USB-resource-file 1|2|3.0 = 

  { 

  USB-Device-Descriptor 

  On-The-Go-Descriptor 
  USB-Configuration-Descriptor(s) 

  String-Translation-Table(s) 

  Private-Descriptor(s) 

  Data-Tables(s) 

  }; 

 

The statements in the resource file section may occur in any order. The input file for a wireless 
device must specify the USB-resource-file version number as 2.0 or higher. The input file for a 
super speed device must specify the USB-resource-file version number as 3.0. 
 

2.3.1 The “USB-device” Statement 

Each device must have one “USB-Device-Descriptor” of the following form: 
 

 

USB-Device  

  { 

  USB-version major.minor 

  Class class-number 

  SubClass subclass-number 
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  Protocol protocol-number 

  [Control-Packet-Size max-bytes] 

  Vendor USBIF-vendor-ID-number  

   [ optional-vendor-name-string-or-ID ] 

  Product-ID vendors-product-id-number 

   [ optional-product-name-string-or-ID ] 

  Device-Version major.minor 

  [ Serial-Number string-or-ID ] 

  [ Wireless-Security ] 

  [ link-power-management [=flag-expr]] 

  } [ optional-label ] ; 

 

 

Each of the parts of a USB-Device statement must occur in the order given above.  The parts 

enclosed in square brackets (“[“ and “]”) are optional.   
 

For WUSB, USBRC initializes max packet size with 512 for default control pipes if max-bytes at 
Control-Packet-Size are given as 255. 
 

Control-Packet-Size is optional and if not specified the default value for the specified speed is 
used. This field is ignored for Super Speed and wireless and 512 is used instead. 

 

link-power-management instructs USBRC to generate a BOS descriptor of type LPM for wired 
devices when flag-expr results in a non-zero value and if chipinfo has support to link-power-
management. 

The three string-or-ID fields, if present, are used in building the string descriptor table.  You can 
write either a string enclosed in quotes, or a USBRC identifier.  If you are not worried about 
translating, you can just write a string enclosed in quotes; see “Section 6.2 A Device with Multiple 

Interfaces”, for an example.  If you want to provide support for multiple languages, you can use 
an identifier, and then provide a string table that specifies the translation.  See “Section 6.3 A 
Multiple Interface Device with Strings for Several Languages”, for an example. 
 

USBRC automatically assigns the string table indices.  USBRC can optionally create a header file 
containing #define commands that define each of the assigned indices.  This can be helpful if you 

are storing some of the descriptors in external EEPROM and need to know what descriptor (in 
particular) is being assigned. 
 

2.3.1.1 The “Wireless-Security” Statement 

A wireless device must have one security statement of the following form. 

 
 

 security 

  { 

  WUSB-Encryption-Descriptor(s) 

[ WUSB-Key-Descriptor(s) ] 

} 

 

The Security descriptor is unnecessary for wired devices, and ignored without warning if specified. 
 

The WUSB Key Descriptor is optional. Every encryption descriptor can have an associated key 
descriptor. The security statements are valid only for wireless device. 

 

USBRC generates the Security descriptor next to the BOS descriptor in the resource data. 
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2.3.1.1.1 The “Encryption” Statement 

A wireless device must have one or more encryption statements of the following form: 
 

 encryption-type wired | unsecure | ccm_1 

 encryption-value encryption-value-number 

auth-key-index authentication-key-index-number 

 

Note that according to the WUSB errata “unsecure” is valid only for HWAs. 
 

2.3.1.1.2 The “Key” Statement 

A wireless device can have one or more key statements with a reference from the encryption 
statement, of the following form: 

 
  

tKid tKid-number 

 key Raw-Descriptor 

2.3.2 The “Configuration” Statement 

Each device must have one or more USB-Configuration-Descriptor statements.  These have the 
following form. 
 
 

 configuration configuration-index  

  { 

  [ optional-configuration-name string-or-ID ]  

  [ bus-powered | self-powered | remote-wakeup [=flag-expr]]… 

  power number [ ma ] 

  [ optional-private-descriptor(s) ] 

  interface(s) 

  } [ optional-label ] ;  

 

USBRC translates this statement into a configuration descriptor, followed by the interface de-
scriptors and endpoint descriptors that go with this descriptor. 
 

The fields must appear in the order shown above.  Any or all of the flags (bus-powered, self-
powered, remote-wakeup) may appear, in any order before the “power” keyword. flag-expr 

after a flag is optional and a non-zero value of flag-expr enable the particular flag. For super speed 
devices, device level remote-wakeup is ignored. 
 

The power of the device is specified by the “power” keyword.  The power is specified in mill 
amperes.  If the device is not bus-powered, the field should be zero.  The keyword “ma” is op-
tional, and is simply commentary. 
 

Any private descriptors specified are inserted in the resulting configuration descriptor between the 
basic configuration descriptor and the first interface descriptor. 
 

2.3.3 The “interface” 

Normally, a configuration has at least one interface.  Each interface is represented by either an 
interface statement or an interface-collection statement: 
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2.3.3.1 The “interface” Statement 

 

interface interface-number { 

  [ alternate-setting alternate-setting-code ] 

  class interface-class-number 

  subclass interface-subclass-number 

  protocol interface-protocol-number 

  [ name interface-name-string-or-ID ] 

  [ optional-private-descriptors ] 

  endpoints 

   endpoint-statement(s) – see below 

  ; 

   

  and optionally… 

  [ alternate-setting alternate-setting-code ] 

  class interface-class-number 

  … and so forth 

  ; 

  } 

USBRC translates each interface statement into one or more interface descriptors, with asso-

ciated endpoints.  One interface descriptor is produced for each alternate setting for the interface.  
If the alternate-setting-code is zero, the “alternate-setting alternate-setting-code” phrase can be 
omitted. 
 

Because some interface settings might not have any valid endpoints associated with them, the 
endpoints statement is optional. 
 

2.3.3.2 The “interface collection” Statement 

 

interface collection { 

  class interface-class-number 

  subclass interface-subclass-number 

  protocol interface-protocol-number 

  [ name interface-name-string-or-ID ] 

  interface-statement(s) 

  } 

interface collection statements must have at least two interface-statement(s). 

class, subclass, protocol and name are same as in interface. 
 

2.3.4 The “Endpoints” Statement 

The endpoints of an interface/alternate-setting are represented by the endpoints statement. 

 

 endpoints  

  endpoint-specification(s) 

Each endpoint-specification has the following form: 

 

  [ control | isochronous | bulk | interrupt ] 

   [ in | out ] 

   [ endpoint-address-number ] 

   [ packet-size maximum-size-in-bytes ]    

[ polling-interval polling-interval-in-milliseconds ] 

   [ synchronization-type synchronization-types ] 

   [ usage-type usage-types ] 

   [ supports-size-adjustment ] 

 

   [ max-burst max-burst-number ] 

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_400%20Version%201.0


 Application Note 

 AN_400 MCCI - USB Resource Compiler User Guide 
 Version 1.0 

 

 Document Reference No.: BRT_000121    Clearance No.: BRT#092 

 

 
 17 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

   [ mult multiplication-number ] 

   [ max-streams max-streams-number ] 

   [ bytes-per-interval bytes-per-interval-number ] 

 

   [ wireless-max-burst max-burst-number ] 

   [ max-sequence max-sequence-number ] 

   [ max-stream-delay max-stream-delay-in-microseconds ] 

   [ over-the-air-packet-size packet-size-in-bytes ] 

   [ over-the-air-interval  

  over-the-air-interval-in-microseconds ] 

   [ dynamic | continuously-scalable ] 

 

   [ data { raw-data-sequence } ] 

   [ optional-private-descriptors ] 

 

Not all of the combinations of the above options make sense.  Interrupt endpoints must always 
be in.  The direction of control endpoints is ignored.  USBRC verifies that the specified packet-

size makes sense for the endpoint type, according to the USB specification.  Polling-interval 
should only be specified for isochronous and interrupt endpoints. 

The endpoint-address-number is optional and must be between 1 and 15, inclusive. If the 
endpoint-address-number is given, USBRC automatically generates the appropriate endpoint 
descriptor based on the type, direction, packet-size, and polling-interval. If it is not given then 
USBRC finds an appropriate endpoint address from the endpoint-mapping clause in the Data-Pump 
section using auto-fit feature and generates the endpoint descriptor. For more details see 

“Section 2.4 The “DataPump” Section”. 
 

packet-size is optional. If it is not specified then the default value is taken based on the endpoint 
type and device speed as per the USB/WUSB specifications. 
 

synchronization-types must be any one of synchronous, asynchronous, or adaptive for 

isochronous endpoints. 
 

usage-types must be any one of data, feedback, or implicit-feedback for isochronous 
endpoints. For interrupt endpoints it must be either periodic or notification. 
 

If the data clause is present, then the data bytes in the raw-data-sequence are appended to the 
generated endpoint descriptor.  This is useful for generating Audio-class endpoint descriptors. 

 

If the optional-private-descriptors are present, then the specified descriptors are inserted into the 
configuration bundle after the specified endpoint descriptor. 
 

2.3.5 The “Strings” Statement 

The strings statement is used to provide translations for USB device strings in multiple languages.   
 

strings  

 { 

 optional-property-list 

 language-spec-list { 

  string-or-ID = string-in-these-languages ; 

  string-or-ID = string-in-these-languages ; 

  . . . 

  } 

 language-spec-list 

  { 

  string-or-ID = string-in-these-languages ; 

  string-or-ID = string-in-these-languages ; 
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  . . . 

  } 

 } [ optional-label ] ; 

 

USBRC automatically generates the string descriptors and data structures needed to represent the 
strings you specify, including string descriptor 0, which returns a list of language IDs. 
 

Some string descriptors may need to be stored in EEPROM or other storage external to the tables 
generated by the resource compiler.  Usually, only a few descriptors need to be stored externally.  
You identify those descriptors by providing one or more optional-property-list statements.  Each 

statement has the form: 
 

 properties external ID [ , ID . . . ] ; 

 properties external read-only ID [ , ID . . . ] ; 

 

Notice that the permitted set of properties is either “external” or “external read-only”.   
 

Specifying that a string is external does not change how USBRC records data about the string.  

Normally, you’ll provide the default or initial values for the strings as part of the resource file, and 
you’ll arrange to supersede these values with externally-stored values.  If you are using the MCCI 
USB DataPump, most of this process is automatically handled for you. 
 

Since USBRC assigns the string indices automatically, you may need a way to associate the string 
indices with specific string descriptors.  (For example, the serial number might be computed based 
on the Ethernet node ID, which might be stored in a network controller chip.)  USBRC can 

generate an additional header file (the string index header file), which automatically defines 
symbolic names for each of the external string descriptor IDs.  The names are based on the IDs 

you use in the USB resource file.
1
 

 

Each language-spec-list specifies one or more language codes (as defined by the USB speci-
fication) for which you want to provide translations.  Each entry in the list is separated by 

commas.  You can use the following things in the list: 

 
 

 default | language language-id-number | language language-name-string 

 

If you use language-name-string, you can specify the language directly.  The language name must 
be quoted.  Language name comparisons are not case-sensitive. 

 

The known languages are as defined in the specification “Universal Serial Bus Language Identifiers 
(LANGIDs), 3/29/00, Version 1.0”, available to USB-IF members through the website 
http://www.usb.org/. 
  

                                                
1

  You can also arrange for these names to be defined in the same header file that defines the 

structure of your device for the DataPump. 
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"Afrikaans" 
"Albanian" 
"Arabic" 
"Arabic (Algeria)" 
"Arabic (Bahrain)" 
"Arabic (Egypt)" 
"Arabic (Iraq)" 
"Arabic (Jordan)" 
"Arabic (Kuwait)" 
"Arabic (Lebanon)" 
"Arabic (Libya)" 
"Arabic (Morocco)" 
"Arabic (Oman)" 
"Arabic (Qatar)" 
"Arabic (Saudi Arabia)" 
"Arabic (Syria)" 
"Arabic (Tunisia)" 
"Arabic (United Arab Emirates)" 
"Arabic (Yemen)" 
"Assamese" 
"Azeri (Cyrillic)" 
"Azeri (Latin)" 
"Basque" 

"Belarusian" 
"Bengali" 
"Bulgarian" 
"Burmese" 
"Catalan" 
"Chinese (Hong Kong)" 
"Chinese (Hong Kong SAR)" 
"Chinese (Macau SAR)" 
"Chinese (PRC)" 
"Chinese (Singapore)" 
"Chinese (Taiwan)" 
"Chinese (simplified)" 
"Chinese (traditional)" 
"Croatian" 
"Czech" 
"Danish" 
"Dutch" 
"Dutch (Belgium)" 
"Dutch (Netherlands)" 
"English" 
"English (Australia)" 
"English (Belize)" 
"English (Canada)" 
"English (Caribbean)" 
"English (Eire)" 
"English (Ireland)" 
"English (Jamaica)" 
"English (New Zealand)" 
"English (Philippines)" 
"English (South Africa)" 
"English (Trinidad)" 
"English (UK)" 
"English (United Kingdom)" 
"English (United States)" 
"English (USA)" 
"English (Zimbabwe) 
"Estonian" 
"Faeroese" 
"Farsi" 
"Finnish" 
"French" 
"French (Belgium)" 
"French (Canada)" 

"French (France)" 
"French (Luxembourg)" 
"French (standard)" 
"French (Switzerland)" 
"German" 
"German (Austria)" 
"German (Germany)" 
"German (Liechtenstein)" 
"German (Luxembourg)" 
"German (standard)" 
"German (Switzerland)" 
"Greek" 
"Gujarati" 
"Hebrew" 
"HID (Usage Data Descriptor)" 
"HID (Vendor Defined 1)" 
"HID (Vendor Defined 2)" 
"HID (Vendor Defined 3)" 
"HID (Vendor Defined 4)" 
"Hindi" 
"Hungarian" 
"Icelandic" 
"Indonesian" 

"Italian" 
"Italian (Italy)" 
"Italian (standard)" 
"Italian (Switzerland)" 
"Japanese" 
"Kannada" 
"Kashmiri (India)" 
"Konkani" 
"Korean" 
"Korean (Extended Wansung)" 
"Korean (Johab)" 
"Latvian" 
"Lithuanian" 
"Lithuanian (classic)" 
"Macedonian" 
"Malay (Brunei Darussalam)" 
"Malay (Malaysian)" 
"Malayalam" 
"Manipuri" 
"Marathi" 
"Nepali (India)" 
"Norwegian (Bokmal)" 
"Norwegian (Nynorsk)" 
"Oriya" 
"Polish" 
"Portuguese" 
"Portuguese (Brazil)" 
"Portuguese (Portugal)" 
"Portugese (standard)" 
"Romanian" 
"Russian" 
"Serbian (Cyrillic)" 
"Serbian (Latin)" 
"Sindhi" 
"Slovak" 
"Slovenian" 
"Spanish" 
"Spanish (Argentina)" 
"Spanish (Bolivia)" 
"Spanish (Castilian)" 
"Spanish (Chile)" 
"Spanish (Colombia)" 
"Spanish (Costa Rica)" 

"Spanish (Dominican Republic)" 
"Spanish (Ecuador)" 
"Spanish (El Salvador)" 
"Spanish (Guatemala)" 
"Spanish (Honduras)" 
"Spanish (Mexican)" 
"Spanish (Modern)" 
"Spanish (modern sort)" 
"Spanish (Nicaragua)" 
"Spanish (Panama)" 
"Spanish (Paraguay)" 
"Spanish (Peru)" 
"Spanish (Puerto Rico)" 
"Spanish (traditional sort)" 
"Spanish (Uruguay)" 
"Spanish (Venezuela)" 
"Sutu" 
"Swahili (Kenya)" 
"Swedish" 
"Swedish (Finland)" 
"Swedish (Sweden)" 
"Tamil" 
"Tatar (Tatarstan)" 

"Telugu" 
"Thai" 
"Turkish" 
"Ukrainian" 
"Urdu (Pakistan)" 
"Urdu (India)" 
"Uzbek (Cyrillic)" 
"Uzbek (Latin)" 
"Vietnamese" 
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Each string-or-ID is one of the strings or identifiers previously mentioned in a USB-Device, 
configuration, or interface statement. 
 

Each string-in-these-languages gives the translation (as a UNICODE string).  To specify that the 
translation should be the same as the default language, you can use the keyword default and the 

syntax: 
 

  string-or-ID = default ; 

 

USBRC will notice if a given string is used more than once, and will only generate one copy of that 
string descriptor.  The string descriptor will be used as many times as needed in the generated 
data structures. 
 

2.3.6 The “Private-Descriptor” Statement 

For special applications, USBRC allows you to create private descriptors.  The syntax of the 
private-descriptor statement is: 
 
 

 private-descriptor [ optional-label ] 

  { 

  [ Raw-Descriptor |  

    Configuration |  

    Interface |  

    Endpoint |  

    Device ] . . . 

  }; 

 

Configuration, Interface, Endpoint, and Device statements are as given above; however, the 
Interface and Endpoint statements generate only the corresponding interface and endpoint 
descriptors. 

 

Raw-Descriptor is used to generate descriptors with arbitrary contents.  The syntax is: 
 
 

 raw { code-byte data }; 

 

code-byte is the descriptor code; data specifies the byte data to be embedded in the descriptor as 
a list of bytes or strings.  USBRC automatically calculates and inserts the descriptor length for you.  

See “Section 2.6 String Expressions in USBRC”, for more details on the operators that can be 
used to construct the data. 
 

The label is used to label the generated table of descriptors, if private-descriptor is used at the 
top level of the USB resource file; otherwise it is ignored. 
 

A simple example is: 
 

 private-descriptor 

  { 

  # generate a RAW descriptor of type 0x55, with a body consisting 

  # of bytes 3, 5, 7, 0, and the unicode version of the string. 

  # The 7,0 comes from the “word” operator. 

 

  raw { 0x55 3 5 word(7) "This string will be stored as Unicode" }; 

  } 
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Another example: 
 

 private-descriptors 

  { 

  %  

    generate a raw descriptor entry of type 0xDB, length 7, 

    containing data 0x06 0xDB 0xA0 0x86 01 00, and the string index 

    for the tag “SERIALNUMBER”.  100000 is 0x186A0, hence the 

    sequence 0xA0, 0x86, 1, 0.  

  % 

  raw { 0xDB dword(100000) string-index SERIALNUMBER }; 

  } 

 

Private-descriptors are most frequently used for inserting additional (newly standardized or 
proposed standard) descriptors that the USBRC compiler doesn’t yet directly support. 
 

2.3.7 The “Data” Statement 

Data allows you to use USBRC to generate arbitrary data in a portable way, using any of the types 
supported by USBRC. 
 

The syntax is: 
 
 data label  

  { 

  byte-or-string-data 

  }; 

 

2.3.8 The “On-The-Go” Statement 

Each device must have one On-The-Go descriptor of the following form: 

 
 on-the-go [srp | hnp [=flag-expr]]… ; 

 

Each of the parts of an On-The-Go statement must occur as given above.  The parts enclosed in 
square brackets (“[“ and “]”) are optional. 
 

2.4 The “DataPump” Section 

The DataPump-section is optional. It supplies information that is used for building the initialization 
functions and data structures required by the MCCI USB DataPump.  If you need to create the c 
file or header file for use with the DataPump, you must add this section to the input URC file, or 
add the name of the file containing this information to the USBRC command line.  Because USBRC 

will accept multiple file names on its command line, it is normally more convenient to keep this 
information in a separate, chip-specific file, which can be selected using the “-chipinfo” switch.  
Normally this file is supplied by MCCI, as a separate URC file for each supported chip.   

 

The keyword “Data-Pump” is also recognized, for backwards compatibility with older versions of 
USBRC. 

The section has the following form: 
 
DataPump | Data-Pump | ChipInfo | Chip-Info 

  { 

  Chip-Name chip-name-string 
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  Include-File-Name  include-file-name-string 

  Chip-Header-Name chip-header-name-string 

  [Chip-Data-Structure-Name  data-structure-name-string] 

  [Init-Function-Name   init-function-name-string] 

  Endpoint-Data-Structure-Name endpoint-name-string 

  [Config-Data-Structure-Name  config-name-string] 

  [Interface-Data-Structure-Name interface-name-string] 

  [Setting-Data-Structure-Name setting-name-string] 

  Chip-Script-File-Name chip-script-name-string 

  Device-Switch-Name device-switch-name-string 

  Chip-Control-Packet-Size packet-size-number 

  Endpoint-Number numEndpoint-number 

  Speeds low|full|high|super|wireless [ low|full|high|super|wireless…] 

  EndpointMappingExpr 

  [Link-Power-Management] 

  [Latency-Tolerance-Messaging ] 

  [All-Device-Functionality-Support low|full|high|super] 

  [U1-Exit-Latency  usec_number [ usec ]] 

  [U2-Exit-Latency  usec_number [ usec ]] 

  [Container-ID] 

  [Wireless-Device-Capability] 

  }; 

 

Each of the parts of a DataPump section must occur in the order given above.  The parts enclosed 
in square brackets (“[“ and “]”) are optional.  You must write each of the string fields, if present, 
as a string enclosed in quotes.   

 
Chip-Name gives a portion of the DCD object name, formed as [<app-name>.]<chip-name>. 
 
Include-File-Name gives the name of the file which has the definitions for the use of the chip-
specific kernel.  For example, it could be "u820kern.h".  This must match the name that is used by 
the DataPump chip driver. 

 
Chip-Header-Name gives the name to be used as the chip header Data Structure.  For example, 
we could have "UDEV620_HDR", "UDEV820_HDR", etc.  The name chosen must match the name 

used by the DataPump chip driver. 
 
Chip-Data-Structure-Name gives the name of the chip-level Data Structure.  It must match the 
name that is used for this purpose by the DataPump chip driver.  For example, we can have 

"UDEV620", "UDEV820", etc.  It is optional, and the default name is UDEV{Chip-Name}.  For 
example, suppose the chip name is xyz, then the default name would be: UDEVxyz.  
 
Endpoint-Data-Structure-Name gives the name of the chip-specific endpoint data structure.  It 
must match the name that is used for this purpose by the DataPump chip driver.  For example, we 
can have "UEP620", "UEP820", etc.  This field is optional, and the default name is UEP{Chip-
Name}.  For example, suppose the chip name is xyz, then the default name would be: UEPxyz.  

 
Init-Function-Name gives the name of the function that initializes the chip-level data structure.  
It is optional, and the default name is:  "UsbPumpInit".  
 
Config-Data-Structure-Name gives the name of the config data structure.  It is optional, and 
the default name is: "UCONFIG".  You should not change the value, as it must match the name 

used by the DataPump common code. 
 
Interface-Data-Structure-Name gives the name of the interface set data structure.  This is the 
data structure that collects all alternate settings for a given interface.  This field is optional, and 
the default is: "UINTERFACESETS". You must not change the value, as it must match the name 
used by the DataPump common code.   
 

Setting-Data-Structure-Name gives the name of the interface data structure.  The interface 
data structure models a single alternate setting of an interface.  This field is optional and the 
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default is: "UINTERFACE".  You must not change the value, as it must match the name used by the 
DataPump common code. 
 
Chip-Script-File-Name gives the name of the bright script file that contains hardware constraints 
check code which may check the endpoint assignment against the hardware constraints. This field 

is optional for backward compatibility. 
 
Device-Switch-Name gives the base name of the variable which has to be used for the device 
switch. This field is optional for backward compatibility. 
 
Chip-Control-Packet-Size gives the maximum control packet size that the chip supports. This 

field is optional for backward compatibility. Control endpoints, including default control pipes, with 
packet size more than Chip-Control-Packet-Size result in an error. 
 
Endpoint_Number gives the total number of the physical endpoints that are defined by the 
hardware. 
 

Speeds gives the speeds that are supported by this device among low, full, high, super and 

wireless. 
 

EndpointMappingExpr provides the mapping from endpoint address to endpoint index.  The 
requirement is that for each endpoint address, there is only one corresponding endpoint index. 

 

The EndpointMappingExpr has the following syntax: 

 
1. if <expr>  <mapping-set> else <mapping-set> 
2. <mapping-set> 

 

The mapping-set has the following syntax 
 
 Endpoint-Mapping 

 { 

(endpoint_address, endpoint_index) 

} 

or 
 Endpoint-Mapping 

 { 

{endpoint_index, endpoint_address [,endpoint-property-set]…}… 

} 

 
The syntax for endpoint-property-set is, 

 
[in|out|control|bulk|interrupt|iscochronus|buffer-size <expr>…] 

 

The meaning of the “endpoint index” is defined by the chip-specific code that uses it. 

 

Direction bit (MSB) in endpoint_address is not considered. Endpoint address and direction in the 

optional endpoint-property-set are used together to form the endpoint-address-number in 
endpoint statement by USBRC for auto assignment of an endpoint to a pipe. 

 

The optional endpoint-property-set’s attributes can occur in any order. 

Endpoint type in the optional endpoint-property-set gives the allowed types for which the endpoint 

can be configured. If no type is given then USBRC assumes that the endpoint can be configured to 
any type. 
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Endpoint direction in the optional endpoint-property-set gives the directions that the endpoint can 
be configured. If no direction is given then USBRC assumes that the endpoint can be configured as 
in or out. 
 

 
Example of endpoint mapping with optional endpoint property set: 
 
 
Endpoint-Mapping 

{ 

{ 0, 0, out control} 
{ 1, 1, in control} 
{ 2, 2, in} 
{ 3, 2, out} 
{ 4, 3, buffer-size 64} 
{ 5, 4, interrupt, bulk} 

{ 6, 5, interrupt buffer-size 8, bulk buffer-size 64} 

{ 7, 6, in bulk, out interrupt} 
{ 8, 7 } 
} 

 

link-power-management instructs USBRC to add a BOS descriptor and a USB Device 
Capabilities descriptor for LPM in the wired USB descriptor set. 
 

With Latency-Tolerance-Messaging, All-Device-Functionality-Support, U1-Exit-Latency 
and U2-Exit-Latency USBRC generates a superspeed_usb type device capability descriptor. 
 

Container-ID is optional. USBRC always generates a container-ID type descriptor as the first 
device capability descriptor, initialized to zero. 
 

Please see “Section 6.5 Sample DataPump Section”, for an example. 

 

2.4.1 The “Wireless-Device-Capability” Statement 

Each wireless device must have a capability statement of the following form, 
 
capability 

  { 

  [ dual-role ] 

  beacon-behavior [ self ] 

  [ additional-phy-rates 80 | 160 | 320 | 400 | 480 ] 

  tfi-power-level-steps power-level-steps-number 

[ tfi-power-level-step-size 1.0 | 1.25 | 1.50 | 1.75 | 2.0 | 2.25  

| 2.50| 2.75 | 3.0 | 3.25 | 3.50 | 3.75 | 4.0 | 4.25 | 4.50 | 4.75 ]                                                                                   

  ffi-power-level-steps power-level-steps-number 

[ ffi-power-level-step-size 1.0 | 1.25 | 1.50 | 1.75 | 2.0 | 2.25  

| 2.50| 2.75 | 3.0 | 3.25 | 3.50 | 3.75 | 4.0 | 4.25 | 4.50 |    

4.75 ] 

  [ additional-band-groups 2 | 3 | 4 | 5 ] 

  }; 

Statements should be in the order given above. The capability statement is valid only for wireless 
devices. 

 

The capability statement is generated as a BOS descriptor in between the configuration and 
security descriptors. 
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Phy-rates 53.3, 106.7 and 200  are always enabled. 
 

tfi-power-level-step-size is valid only when tfi-power-level-steps are non-zero. The same 
applies for FFI power levels. 
 

By default band-group one (0001H) is encoded by USBRC. Additional band-groups are encoded as 
specified. 

2.5 The “Application” Section 

Each input file may have an application section, of the following form: 
 

 application 

  { 

  descriptor table { 

   functions { 

    [ with | without ] string filter table; 

    get-descriptor get-fn-string ; 

    set-descriptor set-fn-string ; 

    }; 

   internal names [ static | global ] ; 

   root name root-table-name ; 

   }; 

  header-file { 

   file name header-file-name ; 

   [ with | without ] string ids; 

   }; 

  initialization { 

   file name init-code-file-name ; 

   function name init-fn-name ; 

   }; 

  strings { 

   file name string-id-file-name ; 

   prefix prefix-string ; 

   }; 

  structure { 

   type name structure-name ; 

   }; 

  }; 

All of the subsections of the application section are optional, and may appear in any order.  For 
ease of reference, the above table is sorted in alphabetical order. 
 

All of the variable fields in the application structure should be specified as strings.  The string fields 
are used by USBRC for the purposes given in Table 1. 
 

get-fn-string The name of the function that is to be called to filter get-descriptor 

operations.   

header-file-name The reference name for the data pump header file, which will contain 

the structural definition for the device described by this resource file. 

init-code-file-name The reference name for the initialization code file, which will contain 

the C function that initializes the data structures for this device. 

init-fn-name The name to be given to the initialization function. 
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Prefix-string The string that is to be prefixed to the string-index symbolic 

definitions. 

root-table-name The name to be given to the root descriptor table. 

set-fn-string The name of the function that is to be called to filter set-descriptor 

operations. 

String-id-file-name The reference name for the string-id header file, which will contain 

the symbolic names of the exported string IDs. 

structure-name The typedef name for the structure that models this USB device. This 

name is also used to form the DCD object name as <structure-

name>.<chip-name> during initialization. 

Table 1 String Values in Application Section 

In addition, several Boolean options are provided. 
 

descriptor table … functions … [ with | without ] string filter table controls whether USBRC 
generates additional bit-maps for the root descriptor table.  With string filter table causes 
USBRC to generate two bit-maps: one for the string IDs that were declared to be external, and 
another for the string IDs that were declared to be read-only. 

 

descriptor table … names [ static | global ] controls whether USBRC uses global or static 
definitions to generate the resource table.  Global (the default) causes USBRC to use global 
definitions.  Static causes USBRC to mark all global data cells in the data file as static, except for 
the root table. 
 

header file … with string ids causes USBRC to generate string ID definitions into the DataPump 

header file.  header file … without string ids causes USBRC to omit the string ID definitions 
from the DataPump header file.  (Without is the default.)  The creation of a separate string ID file 
is not affected by this option.  String ID definitions can be sent to either place, or to both places. 
 

Please see “Section 6.6 Sample Application Section” for an example of a completed 
application section. 
 

2.6 String Expressions in USBRC 

USBRC can parse a limited set of expression operators when building string and private descriptor 
values.  The following are recognized: 
 

String Generates a UNICODE string, with each character 

stored in low/high order. 

Number Generates a single byte of data. 

Word( number ) Generates two bytes of data, the number stored 

in low/high order. 

Three-byte( number ) Generates three bytes of data, representing the 
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number stored in low/high order. 

Dword( number ) Generates four bytes of data, the number stored 

in low/high order. 

language language-name-string Generates two bytes of data, the language code 

corresponding to the given language name. 

( string-value string-value … ) Concatenates each of the specified values to-

gether to form a single string value. 

String-index ID Generates a single byte, containing the string 

index assigned to the specified identifier. 

String-index literal-string-value Generates a single byte, containing the string 

index assigned to the specified string value. 

String-index ( string-expression ) Generates a single byte, containing the string 

index assigned to the specified string value. 

String-expression string-expression Concatenates two string expressions 

 
Refer to “Section 6.7 Sample CDC USB Ethernet Adapter” for a sample device description that 

uses these constructs to add several USB Communication Device Class descriptors to a 
configuration descriptor. 
 

2.7 The “MTP-Configuration” Section 

The MTP-Configuration section is optional. It supplies information that is used for building the 
initialization functions and data structures required by the MCCI MTP.  If it is required to create the 
c file or header file for use with the DataPump, this section must be added to the input URC file. To 
keep the device descriptors and MTP-Configuration independently, USBRC allows compilation of 
them either from separate input files or from a single input file. 
 
 

 Usb-DataPump-MTP-Configuration 1.0 = 

  { 

  device-info-dataset 

  device-properties 

  object-properties 

  file-types 

  } 

 

The statements in the MTP-Configuration section may occur in any order. 

 

2.7.1 The “device-info-dataset” Statement 

Each MTP device must have one device-info-dataset of the following form: 
 

device-info-dataset 

 { 

 ptp-standard-version version-number; 
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 device-type mtp|ptp; 

 vendor-info 

  { 

  extension-id extension-ID-number | microsoft | usb-if; 

  version version-number; 

  extensions externsion-info 

  }; 

 default-branding 

  { 

  manufacturer “manufacturer” 

  model “model” 

  device-version-string “version” 

  }; 

 }; 

 

Each of the parts of a device-info-dataset statement can occur in any order. 
 

extension-info can be of the following form, different for device-type mtp and ptp. 
 

For device-type mtp, 
 vendor “vendor”, [component “component”,] version “version”;... 

 

For device-type ptp, 
 description “verndor-id-description”; 

 
 

2.7.2 The “object-properties” Statement 

Each MTP device must have one object-properties of the following form: 
 

object-properties 

 { 

 property(s) 

 } 

 

property 

 { 

 property-descriptor 

 grouping-info 

 } 

 

property-descriptor 

 { 

 code property-code-number; 

 attribute { 

 data-type INT8 | UINT8 | INT16 | UINT16 | INT32 | UINT32 | INT64 | 

UINT64 | INT128 | UINT128 | AINT8 | AUINT8 | AINT16 | AUINT16 | AINT32 

| AUINT32 | AINT64 | AUINT64 | AINT128 | AUINT128 | STR; 

 

  access-capability get-only|get-set; 

 

 form-type none | enum | range | date-time | reg-expression | fixed-

array | byte-array | string; 

 

  [enum-form value|”string”,...;] 

  [range-form min value, max value, step value;] 

  [reg-expression-form “expression”;] 

  [byte-array-form max length;] 

  [string-form max length;] 

  }; 
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 default-value value | ”string”; 

 }; 

 

Each of the parts of the property-descriptor statement can occur in any order. 
 

grouping-info 

 { 

 group-number group-number; 

 format-specific { yes | no; 

  format-specific-info 

  }; 

 default-populate yes | no; 

 }; 

format-specific-info can be of the following form, different for format-specific yes and no. 

 

For format-specific yes, 
 format-type file-format-code; 

 

For format-specific no, 

 file-category category-name, ...; 
 

category-name can be any one of ’all’ or user-defined file categories including ‘audio’, ‘video’,  
‘image’,  ‘album’ and ‘pim’. A category-name that is not present in file-category of device-
properties is not recognized and ignored. 

2.7.3 The “device-properties” Statement 

Each MTP device must have one device-properties of the following form: 
 

device-properties 

 { 

 property-descriptor(s) 

 file-category 

 }; 

 

property-descriptor is explained in Section 2.7.2 The “object-properties” Statement. 

 
file-category 

 { 

 category(s) 

 }; 

 

category 

 { 

 name category-name; 

 format-type file-format-code,...; 

 }; 

 

category-name is used to generate a list of object properties. 
 

2.7.4 The “file-types” Statement 

Each MTP device must have one file-types of the following form: 
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file-types 

 { 

 file-descriptor(s) 

 }; 

 

file-descriptor 

 { 

 attributes 

  { 

  format-type file-format-code; 

  device-generated yes | no; 

  } 

 methods 

  { 

  type-check { function name function-name; }; 

  info-extract { function name function-name; }; 

  }; 

 }; 
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3 Auto-fit and Hardware Constraints Check 

Auto-fit is a feature of USBRC which assigns an endpoint to a pipe automatically if that pipe is not 
provided with an endpoint-address. 
 

A USB chip may have different constraints on the endpoints it provides. Some of them can be 
representable in the endpoint mapping section of the chip info using optional endpoint properties. 
For example, an endpoint’s restriction to only one direction can be represented with the direction 

in/out. Similarly endpoint type and buffer-size constraints can be given using optional endpoint 
properties. 
 

Constraints such as “an endpoint can be used in any one of the directions in a configuration” 
cannot be represented using optional endpoint properties. For this, USBRC provides an ability to 
check the hardware constraints through a bright module which receives the device tree and can 
report to USBRC whether an endpoint assignment satisfies the constraints. In case the constraints 

are not satisfied, USBRC tries to fit in some other combination and repeats the constraint check via 
the bright module. 
 

The bright table "UsbDevice" is the root table, which holds the full device tree as described below. 
 

All of the property tables and the Config root table (UsbConfig) can be accessed using their names. 

All of the interface tables, alt-setting tables, and the endpoint tables can be accessed through their 
corresponding index. The tables are placed in the order in which they occur in the .urc file. 
 
UsbDevice = 

{ 

 //table (UsbDeviceProp) for Device property. 

 UsbDeviceProp = 

 { 

  bcdUSB, 

  bDeviceClass, 

  bDeviceSubClass, 

  bDeviceProtocol, 

  bMaxPacketSize0, 

  idVendor, 

  idProduct, 

  bcdDevice, 

  iManufacturer, 

  iProduct, 

  iSerialNumber, 

  DeviceSpeed 

 }, 

 // 

 || table (UsbConfig) for configuration information. The members of 

 || this table are configuration properties and the interfaces sets 

 || table belongs to this configuration. 

 // 

 UsbConfig = 

 { 

  //table for configuration property 

  UsbConfigProp = 

  { 

   bConfigurationIndex, 

   bNumInterfaces, 

   bConfigurationValue, 

   biConfig, 

   bmAttributes, 

   MaxPower 

  }, 

  // 
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  || table (UsbInterface) for interface set. The members of this 

  || table are alternate-settings belonging to this interface. 

  // 

  UsbInterface(0) = 

  { 

   // 

   || Table (UsbSetting) for alternate settings. 

   || The members of this table are alternate-setting 

   || properties and the endpoints belong to this setting. 

   // 

   UsbSetting(0) = 

   { 

    // Table (UsbSettingProp) for alternate-setting 

    || properties 

    // 

    UsbSettingProp = 

    { 

     bAlternateSetting, 

     bInterfaceClass, 

     bInterfaceSubClass, 

     bInterfaceProtocol, 

     biInterface,   

     bInheritedIfcnum,  

     bNumEndpoints 

    }, 

    // 

    || table (UsbEndpoint) for endpoint. The members are 

    || endpoint properties 

    // 

    UsbEndpoint(0) = 

    { 

     bEndpointAddress, 

     bmAttributes, 

     bInterval, 

     wMaxPacketSize 

    }, 

    UsbEndpoint(1) 

    { 

 

    }, 

    ......... 

    , 

    ......... 

    , 

    UsbEndpoint(n) 

    { 

 

    } 

   }, 

   UsbSetting(1) 

   { 

 

   }, 

   ......... 

   , 

   ......... 

   , 

   UsbSetting(n) 

   { 

 

   } 

  }, 

  UsbInterface(1) 

  { 
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  }, 

  ......... 

  , 

  ......... 

  , 

  UsbInterface(n) 

  { 

 

  } 

 } 

} 

 

Please refer Section 6.14 Sample constraint check bright module for an example constraint check 
bright script. 
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4 Using the output 

Please refer to the header file “usbrctab.h”, which is included in the USBRC distribution, for 
information on how to define the macros that USBRC expects. 
 

 

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_400%20Version%201.0


 Application Note 

 AN_400 MCCI - USB Resource Compiler User Guide 
 Version 1.0 

 

 Document Reference No.: BRT_000121    Clearance No.: BRT#092 

 

 
 35 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

5 Command Line Reference 

 

NAME 

usbrc- Universal Serial Bus descriptor and string resource compiler. 

 

SYNOPSIS 

usbrc options input-file(s) 

Where options are: 

 Input file control:  this group tells USBRC how to process the input files. 
[-e input-file-encoding]  

 Output file control:  this group tells USBRC where to put its output, and what to call the files it 

produces. 
[-Ho header-output-file]  
[-Io initialization-output-file]  
[-o table-output-file]   
[-Xo string-ID-output-file]  

 Compilation Overrides:  this group allows you to override many of the names compiled into the 
files produced by USBRC.  All of this information is normally placed in the “application” 

section of the input files, but it can be convenient to be able to specify this information on the 
command line as well. 

[-i header-to-include-in-table]  
[-Fn initialization-function-name]  
[-Hn header-reference-name]   
[-In init-file-reference-name]  
[-Rn name-of-descriptor-table]  

[-Rs]  
[-Sn name of top-level structure] 
[-Xn string-ID-file-reference-name]  
[-Xp prefix-for-string-ids] 

 Miscellaneous:   
[-chipinfo filename]   

[-dpapi bitmask]   
[-type output-type]   
[-dynamic] 
[-v]  
[-Werror]  

 

DESCRIPTION 

USBRC is a utility that allows USB developers to create and manipulate USB device descriptors in a 
high level format.  USBRC reads a device description from the input files (conventionally of the 

type “.urc”), and produces equivalent tables as an ANSI C module. 

When used with the MCCI USB DataPump, USBRC can optionally generate a header file that 
describes the device to the DataPump, an initialization function that will set up the data structure 

at run-time, and a header file containing string index information. 

Therefore, USBRC can produce up to four files in a single compilation: 

1. The descriptor tables (the “table file”).  This file is written to STDOUT, or to the file specified 
by the “-o” option.  It is always produced. 
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2. A header file describing the logical structure of the device (the “data pump header file”).  This 
file is written to the file specified by the -Ho option, and is only written if -Ho is specified. 

3. A C file containing a function that will initialize the data structures appropriately (the “data 
pump initialization file”).  This file is written to the file specified by the -Io option, and is only 
written if -Io is specified. 

4. A header file containing symbols equated to the indices of string descriptors that were declared 
as being externally stored.  This simplifies the coding of the functions that provide these 
descriptors.  This file is only written if “-Xo” is specified. 

USBRC operates by parsing each of the input files in turn, treating them as a single logical input 
file.  After the input has been parsed, it produces the requested output files. 

The data pump header file and the data pump initialization file refer to files and functions by 

name.  For example, the data pump initialization file #includes the data pump header file.  For 
convenience, you specify the reference names that are compiled into the code separately from the 

names that are used for the output files.  The options -Ho and -Io specify only the names of the 
output files.  Reference names can be obtained from the “application” statement or from the 
command line. 

The following options are available: 

-chipinfo filename Specifies the name and location of the “chip information” file.  The file 

named by this switch is read after all the other input files have been read.  
Specifying the chip information file as part of the USBRC options can make it easier 
to build Makefiles. 

 

-dynamic Directs the compiler to use DataPump’s built in initialization routine instead of 
generating initialization code for –Io option. 

-dpapi bitmask Specifies MCCI USB DataPump API options to be used when compiling the 

resource file.  The bitmask is specified as a number, in decimal, octal or 
hexadecimal (as in C).  Within the mask, each bit defines a separate 
option.  If omitted, the generated code is compatible with DataPump API 

versions through V1.78.  The defined bits are: 

 

-dpapi 1 USBRC generates extra code required starting with V1.79a, 

which places pointers to the relevant descriptors in the 
initialized UDEVICE, UCONFIG, UINTERFACE and UENDPOINT 
structures. 

-dpapi 2 USBRC generates code required starting with V2.xxa, which 
places everything in root table and uses V3 macro. 

-dpapi 4 USBRC generates code required starting with V2.xxa, which 
places everything in root table and uses V4 macro, which has 

support for wireless descriptors. 

-dpapi 8 If set when Datapump V2 rules are used, USBRC allows bulk 
endpoint to be 512 bytes irrespective of speed. This is done for 
WUSB prototype only. 

-dpapi 16 USBRC generates code required for super speed starting with 
V3.12, which places everything in the root table and uses the 
V5 macro. 
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-e encoding Input file text encoding method.  The possible selections are: 

-e auto USBRC automatically detects the encoding scheme.  This is the 
default. 

-e ascii The input file is in ASCII; no multi-byte characters are embed-
ded in the file. 

-e utf8 The input file is encoded in UTF-8.  This encoding is the same as 
ascii for normal text.  If the file begins with the character 
sequence 0xEF, 0xBB, 0xBF, USBRC automatically detects that 
the input file is UTF-8 text.  Otherwise, USBRC will default to 
reading ASCII.  If you have UTF-8 text that does not begin with 
the signature, you will need to use this switch to force USBRC 

to decode the input as being UTF-8. 

-e unicode The input file is in UNICODE, in Windows NT/x86 byte order.  
Normally, you don’t need to specify this, because USBRC will 

automatically detect this kind of file. 

-e unicode/big The input file is in UNICODE, with the most significant byte first.  
Again, normally this encoding is automatically detected. 

-e ucs4/little The input file is in ISO-10646 4-byte characters, with the least-

significant byte of each character first. 

-e ucs4/big The input file is in ISO-10646 4-byte characters, with the most-
significant byte first. 

 
 

-Fn function specifies the name of the initialization function that is to be generated.  The default 
is UsbPumpInit; however, this is usually overridden by the “DataPump” section or 

the ”application” section of the input file.  This is used to create both the 
initialization .c file and the data pump header file. 

-Hn file.h  specifies the reference name of the data pump header file that is compiled into the 

output files. 

-Ho file.h Requests that a data pump header file be generated, and specifies the name of the 
file.  If the file name is specified as “-“, USBRC will write its output to STDOUT. 

-i header Controls the name of the header file that is #included by the table file.  If -i is not 
specified, then the value given for -Hn is used; if neither -i nor -Hn is given, 
USBRC will use #include "usbrctab.h".  

 You may want to use a different file in the table file for some applications.  Using -
i, you can override the default in one of two ways. 

-i file.h USBRC will insert #include "file.h" at the appropriate place in 
the table file.   

-i "" USBRC will not insert any #include command in the table file.  
This may be appropriate if you want to generate the table file as 
an “.h” file rather than a “.c” file. 

-In file.c Specifies the reference name of the data pump initialization file that is compiled 

into the output files.  

-Io file.c C file which contains the initialization function.  If the file name is specified as “-“, 
USBRC will write its output to STDOUT. 

-o table-file Designates the output file for the table file.  Normally, USBRC writes its output to 
STDOUT.  Using “-o”, you can send the output directly to a file without redirection. 

-Rn name-of-descriptor-table 
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Designates the name to be used for the descriptor table, and for the subsidiary 
tables produced by this compilation.  Normally, USBRC assigns default names 
based on information assigned in the "application" section of the input file. 

-Rs USBRC will declare all tables except the "topmost" table as being static.  Normally, 
or with “-noRs”, all tables are global.  This overrides any information given in the 

“application” section of the input file. 

-Sn structure Name of top-level data pump structure. 

-type type Specifies the format of the output file.  Default is “-type c-source”.  In this ver-
sion of USBRC, this is the only output format available. 

-v Display copyright and version information (e.g. Version 2.22) at startup.  The 
default is to run quietly. 

-Werror Treats warning messages as errors.  By default, warnings are displayed but do not 
affect the exit status of the program.  If -Werror is specified, USBRC will treat 
warnings as errors, and will exit with error status if any warnings or errors are 

detected. 

-Xh Requests that string IDs be defined, and that the definitions be included in the 
Data Pump header file.  Default is not to include this information.  Conflicts with -
Xo. 

-Xn name-to-compile-into-string-id-file 
 If a separate string ID file is selected, this name will be compiled into the header 

for that file. 

-Xo string-id-output-file 
 Specifies that a separate string ID file is to be created.  If the file name is "-", the 

file is written to STDOUT. 

-Xp prefix-string 

 The specified prefix will be added to each generated string ID symbol. 
 
 

EXIT STATUS 

USBRC exits with status 0 if the input file was successfully translated, or was translated with 

warnings.  It exits with status 1 if errors were detected.  (If -Werror is specified, then USBRC will 
exit with status 1 if any warning messages are detected.) 
 

ENVIRONMENT VARIABLES 

USBRC examines the value of the environment variable USBRCFLAGS for additional options.  These 
options are scanned before the command line options are scanned. 

 

NOTES 

USBRC does not remove the output files created by the “-o”, “-Ho” or “-Io” options if it exits with 
errors.  
 

EXAMPLES 

Assume that you have a URC file named “mydevice.urc” in the current directory, and a chip 
definition URC file named “uss820.urc”, also in the current directory. 

To create a data pump header file named “mydevice.h”, you can call the resource compiler this 
way: 

 usbrc.exe -o nul –chipinfo uss820.urc -Fn chip_app_init -Hn mydevice.h \ 

  -Ho mydevice.h -Sn UDEVCHIP_APP mydevice.urc 

The “-o nul” option (on Windows) causes the descriptor table information to be discarded. 
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To create a data pump initialization c file named “mydevice.c” for the same chip application, you 
can call the resource compiler this way: 

 usbrc.exe –chipinfo uss820.urc -Fn chip_app_init -Hn mydevice.h -In mydevice.c 

\ 

  -Io - -Sn UDEVCHIP_APP -o - mydevice.urc >mydevice.c 

 

(This example generates a file that contains both the initialization code and the descriptor tables.  

“-o -“ redirects the descriptor table output to STDOUT, and “-Io -“ redirects the initialization 
function output to STDOUT.  “>mydevice.c” sends the combined output to the file “mydevice.c”.) 

 

To create the table, header, and initialization files at the same time: 

usbrc.exe –chipinfo uss820.urc -Fn chip_app_init -Hn mydevice.h -Ho mydevice.h \ 

 -In mydevice.c -Io - -Sn UDEVCHIP_APP -o - mydevice.urc >mydevice.c 

 

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_400%20Version%201.0


 Application Note 

 AN_400 MCCI - USB Resource Compiler User Guide 
 Version 1.0 

 

 Document Reference No.: BRT_000121    Clearance No.: BRT#092 

 

 
 40 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

6 Example resource description files 

Following are example resource description files.  These files use the syntax outlined above; here, 
however, the keywords are not all lower case.  For each example there is a corresponding 
descriptor table output file, showing the expected results of a successful compilation. 

No examples are given of the corresponding data pump header and initialization code files. 
 

6.1 A Simple Device 

Input file: 

 

# ex1.urc 
# 

# USB-resource-file with device descriptor and 

# config descriptor and interface descriptor, 

# with first setting (but nothing else) 

# 

# Test-Options: 

# 

 

 

USB-resource-file 1.00 = 

 { 

 Device  { 

 

 

  USB-version 1.00 

 

 

 

 

  Class 0 

 

         

 

  SubClass 0 

 

 

  Protocol 0 

 

 

 

   

  Control-Packet-Size 8 

 

 

 

Commentary.  Since this is commented 

it is not analyzed by USBRC.  
 
The remainder of the material in this col-
umn is referenced to the Standard USB 

Descriptor Definition listed in 9.6 of the 
Universal Serial Bus Specifications Revi-
sion 1.00 

The material in this section is placed into 
the device descriptor. 

Specifies the version of the USB specifi-

cation with which this device claims 
compliance. 

Specifies the class of the device.  bDe-
viceClass code assigned by the USB 
standard or the USB-IF. 

See USB Class Code Manual for required 
class and subclass descriptors for values 
between 1 and 0xFE. 

Protocol is qualified by the device class 
and subclass and is assigned by USB. 
Values are available from the USB-IF. 

Packet size is hardware specific and de-
termined by the interface hardware.  For 
practical reasons, this should always be 
set to 8. 
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  Vendor 0x040E % string name omitted 

% 

 

 

 

 

 

 

  Product-ID 0x1234 % name omitted %  

 

  Device-Version 2.05 

 

 

  % serial-number omitted % 

 

 

  } %no label for device% ; 

 

 

 

 

#### here's the first (and only) configuration. 

 

 

 

 Configuration 1 

  

 

 

 

 { 

  % configuration name would go here % 

 

 

 Self-Powered Remote-Wakeup Bus-Powered 

   %the flags% 

 

 

  Power 10 mA 

  

 

 % private descriptors would go here % 

 

 

 

 

 # Next we have the (only) interface 

  interface 0 

   { 

   

Vendor number is supplied by USBIF.  
Vendor ID 0x040E is MCCI’s vendor ID.  

Please change this to your own 
company’s ID!  Feel free to contact MCCI 
for assistance in getting an ID if you’re 
not sure how to go about getting one. 

Product ID is determined by the vendor.   

Device version is determined by the ven-

dor.  It must be between 0.0 and 99.99. 

In this example, we have not provided a 
serial number clause. 

As the comment indicates, we have not 
named the device descriptor.  Naming of 
device descriptors is not useful in this 
version of USBRC. 

bLength, bDescription, wTotalLength and 
bNumberInterfaces are all automatically 
computed from user data. 

bConfigurationValue is specified by the 
user.  Since the device has only one con-
figuration, and since configurations are 

numbered starting at one, this is 
configuration 1. 

We have not provided a configuration 
name in this example.   

bmAttributes is determined automati-
cally from the combination of flags 
specified.  Here, we have specified all 
the flags. 

bMaxPower is determined automatically 
from the value specified. 

For example, the Microsoft power-man-

agement descriptors could be coded 
here. 

Interfaces are specified following after 
the information that is common to the 
configuration.  In this case we have a 
single interface; since interfaces are 
numbered starting at zero, this is inter-
face 0. 
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 % Alternate-Setting 0 % 

 

 

 

 

    Class 1 

    Subclass 2 

    Protocol 3 

 

 

    % name {stringid} % 

 

 

 

    % private descriptors % 

 

 

 

 

 

   % endpoints for this setting % 

 

 

    endpoints 

     %only one:% 

     interrupt  

 

     in  

 

     %address% 0x01  

 

     packet-size 1 

 

 

     polling-interval 1 

 

   %more endpoints would be here% 

    ; 

   } 

  } %no label on the configuration descriptor% ; 

 } %no label on the overall resource file% ; 

% end of file % 

 
 
 

 

 

 

Each interface has an alternate setting 
value.  By default, the alternate-setting 
is zero, so USBRC allows you to omit it 
in this case. 

Each interface (and alternate setting) 
has its own device class, subclass, and 
protocol code.  In this case, we are using 
arbitrary values. 

Each interface (and alternate setting) 

can have its own string identification.  In 

this case, we have omitted a name. 

The private descriptors placed here will 
be placed in the configuration descriptor 
between this interface descriptor and the 

associated endpoints.  We have not used 
any in this example. 

Finally, we can specify zero or more 
endpoints associated with this setting.  
In this example, the device has a single 
interrupt endpoint. 

The type of endpoint. 

The direction – into the host. 

The endpoint address. 

The maximum packet size – only 
one byte. 

For interrupt endpoints, you must 
specify how often the host should 
poll, in milliseconds. 
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Output file (generated with –dpapi 0): 

 

/* <<commentary omitted for brevity>> */ 

 

#include "usbrctab.h" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 

 { 18, 1, 0, 1, 0, 0, 0, 8, 

 14, 4, 52, 18, 5, 2, 0, 0, 

 0, 1, 9, 2, 25, 0, 1, 1, 

 0, 224, 5, 9, 4, 0, 0, 1, 

 1, 2, 3, 0, 7, 5, 129, 3, 

 1, 0, 1 

 }; 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

 

 

 

 

/**** the root table ****/ 

ROOTTABLE_WITH_SEMI ( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* strtbl, #langs */  0, 0, \ 

 /* others, len others */ 0, 0 \ 

 ) 

 

 

/***** end of generated data *****/ 

 

 
 
 
 

Device descriptor data 

Configuration 1 descriptor data 

Table of pointers to device 
descriptors. 

Table of pointers to tables of 

descriptors.  Generated via a 
macro so you can control its 
layout. 

Table of pointers to 
configuration descriptors. 

Interface 0 descriptor data 

Endpoint descriptor data 
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6.2 A Device with Multiple Interfaces 

This example shows how to prepare the descriptors for a device with multiple interfaces. 

Input file: 

# ex2.urc 

# 

# USB resource file with device descriptor, 

# config descriptor and interface descriptors, 

# as follows: 

# 

# ifc 0 = 1 interrupt endpoint 

# ifc 1/alt setting 0 = 2 bulk endpoints (i/o) 

# ifc 1/alt setting 1 = 2 iso endpoints (i/o) 

# ifc 2/alt setting 0 = 2 bulk endpoints (i/o) 

# ifc 2/alt setting 1 = 2 iso endpoints (i/o) 

# ifc 3/alt setting 0 = 2 bulk endpoints (i/o) 

# ifc 3/alt setting 1 = 2 iso endpoints (i/o) 

# 

# This example also includes string descriptors in the 

# default language. 

 

USB-resource-file 1.00 = 

 { 

 Device  { 

  USB-version 1.00 

  Class 0xFF #vendor-specific 

  SubClass 0xFF #serial device 

  Protocol 0x0 #none specified. 

  Control-Packet-Size 8  

  Vendor 0x40E "Moore Computer Consultants, Inc" 

  Product-ID 0xE101 "USB Demo Firmware" 

  Device-Version 1.00 

  % serial-number omitted % 

  } %no device-descriptor label % ;  

 

 #### here's the first (and only) configuration 

 Configuration 1 

  { 

  "Default configuration" 

  Remote-Wakeup Self-Powered %the flags% 

  Power 0 mA 

  % private descriptors would go here % 

 

  # interface 0 has the interrupt endpoint; 

  # it has only one alternate setting. 

  interface 0 

   { 

   % Alternate-Setting 0 % 

    Class 0  #none defined. 

    Subclass 0 %no subclass% 

    Protocol 0xFF %vendor-specific% 
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    name "Interrupt endpoint" 

    % private descriptors % 

    

    endpoints 

     %only one:% 

     interrupt  

     in %address% 0x01  

     packet-size 1 

     polling-interval 1 

    ; 

   } %end interface 0% 

 

  # each of interfaces 1, 2, and 3 can be configured  

  # independently for bulk or isochronous data transfer. 

  interface 1 

   { 

   # the bulk setting 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    name "Bulk Data" 

    endpoints 

     bulk out 2 packet-size 16 

     bulk in 3 packet-size 16 

    ; 

   # the isochronous setting 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    name "ISO Data" 

    endpoints 

     isochronous out 2 packet-size 16 

      polling-interval 1 

     isochronous in 3 packet-size 16 

      polling-interval 1 

    ; 

   } %end interface 1% 

 

  % interface 2 is used for sending data % 

  interface 2 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    name "Bulk Data" 

    endpoints 

     bulk out 4 packet-size 16 

     bulk in 5 packet-size 16 
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    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    name "ISO Data" 

    endpoints 

     isochronous out 4 packet-size 16 

      polling-interval 1 

     isochronous in 5 packet-size 16 

      polling-interval 1 

    ; 

   } %end interface 2% 

 

  % interface 3 is used for sending data % 

  interface 3 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    name "Bulk Data" 

    endpoints 

     bulk out 6 packet-size 16 

     bulk in 7 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    name "ISO Data" 

    endpoints 

     isochronous out 6 packet-size 16 

      polling-interval 1 

     isochronous in 7 packet-size 16 

      polling-interval 1 

    ; 

   } %end interface 3% 

 

  } %end configuration; no label% ; 

 } %end resource data; no label% ; 

 

% end of file % 

 

Output file: 

 

/* <<Commentary omitted for brevity>> */ 

#include "usbrctab.h" 

 

/* beginning of resource data – some linebreaks removed for brevity */ 

RESCHAR gk_UsbResourceData[] = 
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 { 

 18, 1, 0, 1, 255, 255, 0, 8, 14, 4, 1, 225, 0, 1, 1, 2, 

 0, 1, 9, 2, 163, 0, 4, 1, 3, 96, 0, 9, 4, 0, 0, 1, 

 0, 0, 255, 4, 7, 5, 129, 3, 1, 0, 1, 9, 4, 1, 0, 2, 

 0, 0, 255, 5, 7, 5, 2, 2, 16, 0, 0, 7, 5, 131, 2, 16, 

 0, 0, 9, 4, 1, 1, 2, 0, 0, 255, 6, 7, 5, 2, 1, 16, 

 0, 1, 7, 5, 131, 1, 16, 0, 1, 9, 4, 2, 0, 2, 0, 0, 

 255, 5, 7, 5, 4, 2, 16, 0, 0, 7, 5, 133, 2, 16, 0, 0, 

 9, 4, 2, 1, 2, 0, 0, 255, 6, 7, 5, 4, 1, 16, 0, 1, 

 7, 5, 133, 1, 16, 0, 1, 9, 4, 3, 0, 2, 0, 0, 255, 5, 

 7, 5, 6, 2, 16, 0, 0, 7, 5, 135, 2, 16, 0, 0, 9, 4, 

 3, 1, 2, 0, 0, 255, 6, 7, 5, 6, 1, 16, 0, 1, 7, 5, 

 135, 1, 16, 0, 1, 4, 3, 9, 4, 64, 3, 77, 0, 111, 0, 111, 

 0, 114, 0, 101, 0, 32, 0, 67, 0, 111, 0, 109, 0, 112, 0, 117, 

 0, 116, 0, 101, 0, 114, 0, 32, 0, 67, 0, 111, 0, 110, 0, 115, 

 0, 117, 0, 108, 0, 116, 0, 97, 0, 110, 0, 116, 0, 115, 0, 44, 

 0, 32, 0, 73, 0, 110, 0, 99, 0, 36, 3, 85, 0, 83, 0, 66, 

 0, 32, 0, 68, 0, 101, 0, 109, 0, 111, 0, 32, 0, 70, 0, 105, 

 0, 114, 0, 109, 0, 119, 0, 97, 0, 114, 0, 101, 0, 44, 3, 68, 

 0, 101, 0, 102, 0, 97, 0, 117, 0, 108, 0, 116, 0, 32, 0, 99, 

 0, 111, 0, 110, 0, 102, 0, 105, 0, 103, 0, 117, 0, 114, 0, 97, 

 0, 116, 0, 105, 0, 111, 0, 110, 0, 38, 3, 73, 0, 110, 0, 116, 

 0, 101, 0, 114, 0, 114, 0, 117, 0, 112, 0, 116, 0, 32, 0, 101, 

 0, 110, 0, 100, 0, 112, 0, 111, 0, 105, 0, 110, 0, 116, 0, 20, 

 3, 66, 0, 117, 0, 108, 0, 107, 0, 32, 0, 68, 0, 97, 0, 116, 

 0, 97, 0, 18, 3, 73, 0, 83, 0, 79, 0, 32, 0, 68, 0, 97, 

 0, 116, 0, 97, 0 

 }; 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

Table of pointers to device 
descriptors. 

Table of pointers to 

configuration  descriptors. 
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/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_3[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 181), 

 RESPTRVAL(gk_UsbResourceData, 185), 

 RESPTRVAL(gk_UsbResourceData, 249), 

 RESPTRVAL(gk_UsbResourceData, 285), 

 RESPTRVAL(gk_UsbResourceData, 329), 

 RESPTRVAL(gk_UsbResourceData, 367), 

 RESPTRVAL(gk_UsbResourceData, 387) 

 };  /* end of gk_UsbResourceTable_3 */ 

 

 

/* beginning of language ID data */ 

LANGIDPTRS gk_UsbLangidTable_4[] = 

 { 

 LANGPTRVAL(0x0000, 7, gk_UsbResourceTable_3), 

 LANGPTRVAL(0x0409, 7, gk_UsbResourceTable_3) 

 };  /* end of gk_UsbLangidTable_4 */ 

 

/**** the root table ****/ 

ROOTTABLE_WITH_SEMI ( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* strtbl, #langs */  gk_UsbLangidTable_4, 2, \ 

 /* others, len others */ 0, 0 \ 

 ) 

 

/***** end of generated data *****/ 

 

6.3 A Multiple Interface Device with Strings for Several 

Languages 

 

# ex3.urc 

# 

# valid USB-resource-file with device descriptor, 

# config descriptor and interface descriptors, 

# set up to duplicate the slinky spec.  This is the 

# same as ex2.urc, but with strings for several languages; 

# it also illustrates the use of string tags for localization. 

# 

USB-resource-file 1.00 = 

 { 

 Device  { 

  USB-version 1.00 

  Class 0xFF #vendor-specific 

  SubClass 0xFF #serial device 

Table of pointers to string 
descriptors for the default 
language. 

Table of language mapping 
tables.    This table has two 
entries, one for language ID 
0x0409 (English, supplied 
by default); and another for 
language ID 0 (the default 

language).  The two 
languages share the same 

table, which has 7 entries. 
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  Protocol 0x0 #none specified.  

  Control-Packet-Size 8  

  Vendor 0x40E %tag% MCCI   MCCI Defined in Strings Section #1 

  Product-ID 0xE101 %tag% PRODUCT Product ID Defined in Strings  

            Section #2 

  Device-Version 1.00 

  serial-number SERIALNUMBER  Serial Number Defined in Strings  

            Section #3 

  } %no label for device descriptor%; 

 

 #### here's the first configuration.  

 Configuration 1 

  { 

  %tag% CONFIG1_ID            Config ID Defined in Strings  

            Section #4 

  Remote-Wakeup Self-Powered %the flags% 

  Power 0 mA 

  % private descriptors would go here % 

 

  % interface 0 has the interrupt endpoint % 

  interface 0 

   { 

   % Alternate-Setting 0 % 

          Class 0 #none defined. 

           Subclass 0 %no subclass% 

            Protocol 0xFF %vendor-specific% 

            name "Config 0/Ifc 0"   %stringtag%      

             % private descriptors % 

    

    endpoints 

     %only one:% 

     interrupt in %address% 0x01 packet-size 1 

     polling-interval 1 

    ; 

   } 

 

  % interface 1 is used for sending data % 

  interface 1 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    name BULKDATA # string  

    endpoints 

     bulk out 2 packet-size 16 

     bulk in 3 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 
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    protocol 0xFF #vendor-specific. 

    name ISODATA # string   

    endpoints 

     isochronous out 2 packet-size 16 

      polling-interval 1 

     isochronous in 3 packet-size 16 

      polling-interval 1 

    ; 

   } 

 

  % interface 2 is used for sending data % 

  interface 2 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    name BULKDATA # string  

    endpoints 

     bulk out 4 packet-size 16 

     bulk in 5 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    name ISODATA # string 

    endpoints 

     isochronous out 4 packet-size 16 

      polling-interval 1 

     isochronous in 5 packet-size 16 

      polling-interval 1 

    ; 

   } 

 

  % interface 3 is used for sending data % 

  interface 3 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    name BULKDATA # string 

    endpoints 

     bulk out 6 packet-size 16 

     bulk in 7 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 
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    name ISODATA # string 

    endpoints 

     isochronous out 6 packet-size 16 

      polling-interval 1 

     isochronous in 7 packet-size 16 

      polling-interval 1 

    ; 

   } 

 

  } %no name% ; 

 

 strings 

  { 

  default, language "English (USA)" 

   { 

   MCCI = "Moore Computer Consultants, Inc.";       String #1  

   PRODUCT = "MCCI\xAE TrueTask\xAE USB Data Pump Demonstration  

     Firmware";                               String #2 

   SERIALNUMBER = "00000000";                       String #3 

   CONFIG1_ID = "MCCI USB Data Pump Loopback Configuration";  

   "Config 0/Ifc 0" = "MCCI Loopback Control/Interrupt Interface"; 

   BULKDATA = "Bulk Data Loopback Interface";       String #4 

   ISODATA = "Isochronous Data Loopback Interface"; 

   } 

 # We provide string tables for translating traditional and simplified 

 # Chinese We omit “language Chinese” because typically you have to choose 

 # simplified or traditional Chinese depending on installed fonts.  

  language "Chinese (traditional)"  

   { 

 

   MCCI =  ("\x{83AB}\x{6c0f}\x{96fb}\x{8166}" 

     "\x{9867}\x{554f}\x{516c}\x{53f8}"); 

 

     

   PRODUCT = default; 

   SERIALNUMBER = default; 

   CONFIG1_ID = default; 

   "Config 0/Ifc 0" = default; 

 

   BULKDATA = "Bulk Data Loopback Interface"; 

   ISODATA = "Isochronous Data Loopback Interface"; 

   } 

 

  # The same thing, for simplified Chinese.  Note that 

  # the middle four characters are different, even though 

  # they are pronounced the same. 

   

  language "Chinese (simplified)"  

   { 

   MCCI = 

    "\x{83AB}\x{6c0f}\x{7535}\x{8111}" 

 
For convenience, we have written 
the string in two fragments, 
enclosed in parentheses.  USBRC 
automatically concatenates the 

strings. 
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    "\x{987E}\x{95ee}\x{516c}\x{53f8}"); 

   PRODUCT = default; 

   SERIALNUMBER = default; 

   CONFIG1_ID = default; 

   "Config 0/Ifc 0" = default; 

   BULKDATA = "Bulk Data Loopback Interface"; 

   ISODATA = "Isochronous Data Loopback Interface"; 

   } 

  } %end of strings; no label% ; 

 } %end of resource data; no label% ; 

 

% end of file % 

 

Output file: 

#include "usbrctab.h" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 

 { 

 18, 1, 0, 1, 255, 255, 0, 8, 14, 4, 1, 225, 0, 1, 1, 2, 

 3, 1, 9, 2, 163, 0, 4, 1, 4, 96, 0, 9, 4, 0, 0, 1, 

 0, 0, 255, 5, 7, 5, 129, 3, 1, 0, 1, 9, 4, 1, 0, 2, 

 0, 0, 255, 6, 7, 5, 2, 2, 16, 0, 0, 7, 5, 131, 2, 16, 

 0, 0, 9, 4, 1, 1, 2, 0, 0, 255, 7, 7, 5, 2, 1, 16, 

 0, 1, 7, 5, 131, 1, 16, 0, 1, 9, 4, 2, 0, 2, 0, 0, 

 255, 6, 7, 5, 4, 2, 16, 0, 0, 7, 5, 133, 2, 16, 0, 0, 

 9, 4, 2, 1, 2, 0, 0, 255, 7, 7, 5, 4, 1, 16, 0, 1, 

 7, 5, 133, 1, 16, 0, 1, 9, 4, 3, 0, 2, 0, 0, 255, 6, 

 7, 5, 6, 2, 16, 0, 0, 7, 5, 135, 2, 16, 0, 0, 9, 4, 

 3, 1, 2, 0, 0, 255, 7, 7, 5, 6, 1, 16, 0, 1, 7, 5, 

 135, 1, 16, 0, 1, 8, 3, 9, 0, 4, 4, 4, 8, 66, 3, 77, 

 0, 111, 0, 111, 0, 114, 0, 101, 0, 32, 0, 67, 0, 111, 0, 109, 

 0, 112, 0, 117, 0, 116, 0, 101, 0, 114, 0, 32, 0, 67, 0, 111, 

 0, 110, 0, 115, 0, 117, 0, 108, 0, 116, 0, 97, 0, 110, 0, 116, 

 0, 115, 0, 44, 0, 32, 0, 73, 0, 110, 0, 99, 0, 46, 0, 106, 

 3, 77, 0, 67, 0, 67, 0, 73, 0, 174, 0, 32, 0, 84, 0, 114, 

 0, 117, 0, 101, 0, 84, 0, 97, 0, 115, 0, 107, 0, 174, 0, 32, 

 0, 85, 0, 83, 0, 66, 0, 32, 0, 68, 0, 97, 0, 116, 0, 97, 

 0, 32, 0, 80, 0, 117, 0, 109, 0, 112, 0, 32, 0, 68, 0, 101, 

 0, 109, 0, 111, 0, 110, 0, 115, 0, 116, 0, 114, 0, 97, 0, 116, 

 0, 105, 0, 111, 0, 110, 0, 32, 0, 70, 0, 105, 0, 114, 0, 109, 

 0, 119, 0, 97, 0, 114, 0, 101, 0, 18, 3, 48, 0, 48, 0, 48, 

 0, 48, 0, 48, 0, 48, 0, 48, 0, 48, 0, 84, 3, 77, 0, 67, 

 0, 67, 0, 73, 0, 32, 0, 85, 0, 83, 0, 66, 0, 32, 0, 68, 

 0, 97, 0, 116, 0, 97, 0, 32, 0, 80, 0, 117, 0, 109, 0, 112, 

 0, 32, 0, 76, 0, 111, 0, 111, 0, 112, 0, 98, 0, 97, 0, 99, 

 0, 107, 0, 32, 0, 67, 0, 111, 0, 110, 0, 102, 0, 105, 0, 103, 

 0, 117, 0, 114, 0, 97, 0, 116, 0, 105, 0, 111, 0, 110, 0, 84, 

 3, 77, 0, 67, 0, 67, 0, 73, 0, 32, 0, 76, 0, 111, 0, 111, 

 0, 112, 0, 98, 0, 97, 0, 99, 0, 107, 0, 32, 0, 67, 0, 111, 

 0, 110, 0, 116, 0, 114, 0, 111, 0, 108, 0, 47, 0, 73, 0, 110, 
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 0, 116, 0, 101, 0, 114, 0, 114, 0, 117, 0, 112, 0, 116, 0, 32, 

 0, 73, 0, 110, 0, 116, 0, 101, 0, 114, 0, 102, 0, 97, 0, 99, 

 0, 101, 0, 58, 3, 66, 0, 117, 0, 108, 0, 107, 0, 32, 0, 68, 

 0, 97, 0, 116, 0, 97, 0, 32, 0, 76, 0, 111, 0, 111, 0, 112, 

 0, 98, 0, 97, 0, 99, 0, 107, 0, 32, 0, 73, 0, 110, 0, 116, 

 0, 101, 0, 114, 0, 102, 0, 97, 0, 99, 0, 101, 0, 72, 3, 73, 

 0, 115, 0, 111, 0, 99, 0, 104, 0, 114, 0, 111, 0, 110, 0, 111, 

 0, 117, 0, 115, 0, 32, 0, 68, 0, 97, 0, 116, 0, 97, 0, 32, 

 0, 76, 0, 111, 0, 111, 0, 112, 0, 98, 0, 97, 0, 99, 0, 107, 

 0, 32, 0, 73, 0, 110, 0, 116, 0, 101, 0, 114, 0, 102, 0, 97, 

 0, 99, 0, 101, 0, 18, 3, 171, 131, 15, 108, 251, 150, 102, 129, 103, 

 152, 79, 85, 108, 81, 248, 83, 18, 3, 171, 131, 15, 108, 53, 117, 17, 

 129, 126, 152, 238, 149, 108, 81, 248, 83 

 }; 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_3[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 181), 

 RESPTRVAL(gk_UsbResourceData, 189), 

 RESPTRVAL(gk_UsbResourceData, 255), 

 RESPTRVAL(gk_UsbResourceData, 361), 

 RESPTRVAL(gk_UsbResourceData, 379), 

 RESPTRVAL(gk_UsbResourceData, 463), 

 RESPTRVAL(gk_UsbResourceData, 547), 

 RESPTRVAL(gk_UsbResourceData, 605) 

 };  /* end of gk_UsbResourceTable_3 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_4[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 181), 

 RESPTRVAL(gk_UsbResourceData, 677), 

 RESPTRVAL(gk_UsbResourceData, 255), 

 RESPTRVAL(gk_UsbResourceData, 361), 

 RESPTRVAL(gk_UsbResourceData, 379), 

 RESPTRVAL(gk_UsbResourceData, 463), 

 RESPTRVAL(gk_UsbResourceData, 547), 

 RESPTRVAL(gk_UsbResourceData, 605) 

This is the string table for English 
(also the default language for this 
device).  Note that all the entries 
are the same as the other string 

tables, except for entry #1, which 
points to the English name for 
MCCI. 

This is the table for traditional Chinese.  
Note that all the entries are the same as 
the other string tables, except for entry 

#1, which points to the “traditional 
Chinese” UNICODE string for MCCI’s 
Chinese name. 
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 };  /* end of gk_UsbResourceTable_4 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_5[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 181), 

 RESPTRVAL(gk_UsbResourceData, 695), 

 RESPTRVAL(gk_UsbResourceData, 255), 

 RESPTRVAL(gk_UsbResourceData, 361), 

 RESPTRVAL(gk_UsbResourceData, 379), 

 RESPTRVAL(gk_UsbResourceData, 463), 

 RESPTRVAL(gk_UsbResourceData, 547), 

 RESPTRVAL(gk_UsbResourceData, 605) 

 };  /* end of gk_UsbResourceTable_5 */ 

 

 

/* beginning of language ID data */ 

LANGIDPTRS gk_UsbLangidTable_6[] = 

 { 

 LANGPTRVAL(0x0000, 8, gk_UsbResourceTable_3), 

 LANGPTRVAL(0x0409, 8, gk_UsbResourceTable_3), 

 LANGPTRVAL(0x0404, 8, gk_UsbResourceTable_4), 

 LANGPTRVAL(0x0804, 8, gk_UsbResourceTable_5) 

 };  /* end of gk_UsbLangidTable_6 */ 

 

/**** the root table ****/ 

ROOTTABLE( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* strtbl, #langs */  gk_UsbLangidTable_6, 4, \ 

 /* others, len others */ NULL, 0 \ 

 ); 

 

 

 

 
  

This is the table for simplified Chinese.  
Note that all the entries are the same as 
the other string tables, except for entry 

#1, which points to the “simplified 
Chinese” UNICODE string for MCCI’s 
Chinese name. 

The default language (0000) pointer 

US English (0x409) pointer 

Traditional Chinese (0x0404) pointer 

Simplified Chinese (0x0804) pointer 

Pointer to language table; 
indicates that four distinct 
language IDs are supported 
(including language code 0, which 
is used for reading the list of 

known languages). 
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6.4 Multiple Configurations and Private Data 

Finally, we present a grab-bag example that shows a number of different “extra features” of 
USBRC. 

Input file: 

 

# ex4.urc 

# 

# USB resource file with two configs, one little 

# (from example 1) and one large (from example 2). 

# Also has some private descriptors. 

# 

 

USB-resource-file 1.00 = 

 { 

 Device  { 

  USB-version 1.00 

  Class 0 

  SubClass 0 

  Protocol 0 

  Control-Packet-Size 8 

  Vendor 0x40E % could have a name here % 

  Product-ID 0x1234 % could have a name here % 

  Device-Version 2.05 

  % could have a serial number here % 

  } %no label% ;  

 

 #### here's the first configuration.  Ideally, we 

 #### ought to support autonum. 

 Configuration 1 

  { 

  % string id would go here % 

  Self-Powered Remote-Wakeup Bus-Powered %the flags% 

  Power 10 mA 

  % private descriptors would go here % 

  private-descriptors 

   { 

   raw {  

       %code% 0x55 

       %body -- just unicode% "I am a duck"  

       }; 

   } 

 

  % interfaces go here % 

  interface 0 

   { 

   % Alternate-Setting 0 % 

    Class 1 

    Subclass 2 

    Protocol 3 

    % name {stringid} % 
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    % private descriptors % 

    private-descriptors 

        { 

        raw {  

     %code% 123 

     %body -- just unicode% "Lots of luck"  

     }; 

        } 

    

    % endpoints would go here % 

    endpoints 

     interrupt in 1  

      packet-size 16 

      polling-interval 1 

    ; 

   } 

  } %end config 1; no label% ; 

 

 #### here's the second configuration. 

 Configuration 2 

  { 

  % string id would go here % 

  Remote-Wakeup Self-Powered %the flags% 

  Power 0 mA 

  % private descriptors would go here % 

 

  % interface 0 has the interrupt endpoint % 

  interface 0 

   { 

   % Alternate-Setting 0 % 

    Class 0  #none defined. 

    Subclass 0 %no subclass% 

    Protocol 0xFF %vendor-specific% 

    % name {stringid} % 

    % private descriptors % 

    

    endpoints 

     %only one:% 

     interrupt in %address% 0x01 packet-size 1 

     polling-interval 1 

    ; 

   } %end interface% 

 

  % interface 1 is used for sending data % 

  interface 1 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    endpoints 
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     bulk out 2 packet-size 16 

     bulk in 3 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    endpoints 

     isochronous out 2 packet-size 16 

      polling-interval 1 

     isochronous in 3 packet-size 16 

      polling-interval 1 

    ; 

   } %end interface% 

 

  % interface 2 is used for sending data % 

  interface 2 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    endpoints 

     bulk out 4 packet-size 16 

     bulk in 5 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 

    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    endpoints 

     isochronous out 4 packet-size 16 

      polling-interval 1 

     isochronous in 5 packet-size 16 

      polling-interval 1 

    ; 

   } 

 

  % interface 3 is used for sending data % 

  interface 3 

   { 

   alternate-setting 0 

    class 0  #none 

    subclass 0x0 #none 

    protocol 0xFF #vendor-specific. 

    endpoints 

     bulk out 6 packet-size 16 

     bulk in 7 packet-size 16 

    ; 

   alternate-setting 1 

    class 0  #none 
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    subclass 0 #none 

    protocol 0xFF #vendor-specific. 

    endpoints 

     isochronous out 6 packet-size 16 

      polling-interval 1 

     isochronous in 7 packet-size 16 

      polling-interval 1 

    ; 

   } %end interface% 

  } %end config 2, no label% ; 

 } %end device, no label% ; 

% end of file % 

 

Output file: 

 

/* <<commentary omitted for brevity>> */ 

 

#include "usbrctab.h" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 

 { 

 18, 1, 0, 1, 0, 0, 0, 8, 14, 4, 52, 18, 5, 2, 0, 0, 

 0, 2, 9, 2, 75, 0, 1, 1, 0, 224, 5, 24, 85, 73, 0, 32, 

 0, 97, 0, 109, 0, 32, 0, 97, 0, 32, 0, 100, 0, 117, 0, 99, 

 0, 107, 0, 9, 4, 0, 0, 1, 1, 2, 3, 0, 26, 123, 76, 0, 

 111, 0, 116, 0, 115, 0, 32, 0, 111, 0, 102, 0, 32, 0, 108, 0, 

 117, 0, 99, 0, 107, 0, 7, 5, 129, 3, 16, 0, 1, 9, 2, 163, 

 0, 4, 2, 0, 96, 0, 9, 4, 0, 0, 1, 0, 0, 255, 0, 7, 

 5, 129, 3, 1, 0, 1, 9, 4, 1, 0, 2, 0, 0, 255, 0, 7, 

 5, 2, 2, 16, 0, 0, 7, 5, 131, 2, 16, 0, 0, 9, 4, 1, 

 1, 2, 0, 0, 255, 0, 7, 5, 2, 1, 16, 0, 1, 7, 5, 131, 

 1, 16, 0, 1, 9, 4, 2, 0, 2, 0, 0, 255, 0, 7, 5, 4, 

 2, 16, 0, 0, 7, 5, 133, 2, 16, 0, 0, 9, 4, 2, 1, 2, 

 0, 0, 255, 0, 7, 5, 4, 1, 16, 0, 1, 7, 5, 133, 1, 16, 

 0, 1, 9, 4, 3, 0, 2, 0, 0, 255, 0, 7, 5, 6, 2, 16, 

 0, 0, 7, 5, 135, 2, 16, 0, 0, 9, 4, 3, 1, 2, 0, 0, 

 255, 0, 7, 5, 6, 1, 16, 0, 1, 7, 5, 135, 1, 16, 0, 1 

 }; 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 
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/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] =v 

 { 

 RESPTRVAL(gk_UsbResourceData, 18), 

 RESPTRVAL(gk_UsbResourceData, 93)  

 };  /* end of gk_UsbResourceTable_2 */ 

 

 

/**** the root table ****/ 

ROOTTABLE_WITH_SEMI ( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 2, \ 

 /* strtbl, #langs */  0, 0, \ 

 /* others, len others */ 0, 0 \ 

 ) 

 

/***** end of generated data *****/ 

 

6.5 Sample DataPump Section 

This section gives an example of the DataPump section that is appropriate for the Agere USS820.  

This information is normally passed in using the “-chipinfo” switch; the information here must 

match the conventions used by the chip driver.  The chipinfo file for a given chip is normally found 
in ifc/{chip}/common/chipinfo.urc 

Input file: 

# ex5.urc 

# 

# Data Pump Information for USBRC # 

# 

 

DataPump  

 { 

 Chip-Name   "Uss820" 

 Include-File-Name  "u820kern.h" 

 Chip-Header-Name  "UDEV820_HDR" 

 Chip-Data-Structure-Name "UDEV820" 

 Init-Function-Name  "UDEV820Init" 

 Endpoint-Data-Structure-Name "EPIO820" 

 # Config-Data-Structure-Name "UCFG820" 

 # Interface-Data-Structure-Name "UIFCSET820" 

 # Setting-Data-Structure-Name "UIFC820" 

 Number-of-Endpoints  16 

 % The only requirement for the mapping is that, % 

 % for each endpoint address, there is only one  % 

 % corresponding endpoint index    % 

 Endpoint-Mapping 

Table of pointers to configura-

tion descriptors. 
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  { 

  ( 0,    0) 

  ( 0x80, 1) 

  ( 1, 2) 

  ( 0x81, 3) 

  ( 2, 4) 

  ( 0x82, 5) 

  ( 3, 6) 

  ( 0x83, 7) 

  ( 4, 8) 

  ( 0x84, 9) 

  ( 5, 10) 

  ( 0x85, 11) 

  ( 6, 12) 

  ( 0x86, 13) 

  ( 7,    14) 

  ( 0x87, 15) 

  } 

 }; 

 

6.6 Sample Application Section 

This section presents an example of a correctly completed application section. 

 

application 

 { 

 descriptor table 

  { 

  root name "test37_root"; 

  internal names static; 

  functions 

   { 

   with string filter table; 

   get-descriptor "testapp_get_descriptor"; 

   set-descriptor "testapp_set_descriptor"; 

   }; 

  }; 

 header-file 

  { 

  file name "test37dh.h"; 

  with string ids; 

  }; 

 initialization 

  { 

  % assumed name of file %   

  file name "initfile.c"; 

 

  % name to compile for the init function: % 

  function name "test37_init_function"; 

  }; 
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 strings # info for writing the string header file. 

  { 

  % assumed name of output file % 

  file name "test37st.h"; 

 

  % prefix for emitted string ids % 

  prefix "TEST37STRING"; 

  }; 

 structure 

  { 

  type name "TEST37_TYPE"; 

  }; 

  

 }; 

 

6.7 Sample CDC USB Ethernet Adapter 

The following example shows how to use USBRC to generate the descriptors for a USB Ethernet 

adapter.  This example is based on the CDC 1.1 spec.   

 

USB-resource-file 1.00 = 

 { 

 Device  { 

  USB-version 1.1 

  Class 0xFF #vendor-specific 

  SubClass 0xFF #serial device 

  Protocol 0x0 #none specified. 

  Control-Packet-Size 64  

  Vendor 0x40E %tag% VENDOR_ID # MCCI's vendor ID. 

  Product-ID 0xF102 %tag% PRODUCT 

  Device-Version 1.10 

  serial-number SERIALNUMBER 

  } %no external name% ; 

 

 #### here's the first configuration. 

 Configuration 1 

  { 

  %tag% CONFIG1_ID 

  Bus-Powered Self-Powered %the flags% 

  Power 2 mA 

  % config private descriptors would go here % 

 

  # 

  # INTERFACE 0 is the COMM CLASS interface.  We have assigned 

  #  a vendor-specific sub-class.  However, we can still use 

  #  the UNION descriptor to bind the DATA interface to this 

  #  COMM interface. 

  # 

  interface 0 

   { 
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   class 2   #comm class 

   subclass 0x06 #ethernet control model 

   protocol 0x0  #no protocol 

   name COMMIFC  # string 

    

   # class descriptors follow the interface header.  Since USBRC 

   # doesn’t know how to compile CDC descriptors, we have to code 

   # them by hand. 

   private-descriptors 

    { 

    # CDC header 

    raw { 

     0x24 # interface functional descriptor 

     0 # functional descriptor: header 

     # the version of the CDC specification: 

     word(0x110) 

     }; 

 

    # CDC union descriptor 

    raw { 

     0x24 # interface 

     6  # 'union' 

     % interface number of control interface % 0 

     % interface number of data interface % 1 

     }; 

 

    # CDC ethernet control model functional descriptor 

    raw { 

     0x24  # interface 

     0x0F  # ethernet 

     % mac address string index %  

     string-index MACADDR 

     dword(0) # supported statistics bitmap 

     word(1514) # max seg size 

     word(0x8040) # 64 imperfect  

        #   multicast filters 

     0  # bNumberPowerFilters 

     }; 

    } 

 

   #### the communication-class interface has a notification 

endpoint 

   endpoints 

    interrupt in 1 packet-size 64  

     polling-interval 10 %ms% 

    ; 

   } 

 

  # 

  # INTERFACE 1 is the DATA CLASS interface.  In addition to setting 0, 

  #   which must have no endpoints, there are two alternate 
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  #   settings, one using BULK to transfer data, and another using 

  #  BULK to transfer data using vendor-specific wrappers. 

  # 

  interface 1 

   { 

   alternate-setting 0 

    class 0xA #data class 

    subclass 0 #normal data class 

    protocol 0 #vendor-specific. 

    name RESET # string 

    % no endpoints % 

    ; 

   alternate-setting 1 

    class 0xA #data class 

    subclass 0 #normal data class 

    protocol 0 #vendor-specific. 

    name BULKDATA # string 

    endpoints 

     bulk out 2 packet-size 64 

     bulk in 2 packet-size 64 

    ; 

   alternate-setting 2 

    class 0xA #data class 

    subclass 0 #normal data class 

    protocol 0xFF #vendor-specific. 

    name WRAPPERDATA # string 

    endpoints 

     bulk out 2 packet-size 64 

     bulk in 2 packet-size 64 

    ; 

   } 

  }; 

 

 # 

 #  In this example, we want to get the serial number and the MAC address 

 #  from an external EEPROM.  (We could have used exactly the same index,  

 #  but we’re assuming that the SERIALNUMBER might be shorter than the  

 #  MAC address, to accommodate operating system limitations.)  Anyway,  

 #  we’ve coded them separately in this example. 

 # 

 strings 

  { 

  properties external SERIALNUMBER, MACADDR; 

 

  default, language "English (USA)" 

   { 

   VENDOR_ID = "Moore Computer Consultants, Inc."; 

   PRODUCT = "Skimmer Ethernet Adapter"; 

   SERIALNUMBER = "19980906a"; 

   MACADDR = "(dummy)";  # none by default 

   CONFIG1_ID = "MCCI(r) CDC Ethernet Prototype Configuration"; 
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   RESETDATA = "Data Interface, Reset"; 

   BULKDATA = "Data Interface, Bulk Mode"; 

   MIXEDDATA = "Data Interface, Wrapper (MCCI) Mode"; 

   } 

  } %strings% ; 

 } %no name% ; 

 

6.8 A Simple Device with OTG 

Input file: 

# ex8.urc 

# 

# USB-resource-file with device descriptor, OTG, 

# config descriptor and interface descriptor, with 

# first setting (but nothing else) 

# 

# Test-Options: 

 

USB-resource-file 1.00 = 

 { 

 Device  { 

 

  USB-version 2.00 

  Class 0 

  SubClass 0 

  Protocol 0 

  Control-Packet-Size 8 

  Vendor 0x040E % string name omitted % 

  Product-ID 0x1234 % name omitted %  

  Device-Version 2.05 

  % serial-number omitted % 

  } %no label for device% ; 

 

 on-the-go hnp ; 

 

#### here's the first (and only) configuration. 

 Configuration 1 

 { 

  % configuration name would go here % 

  Self-Powered Remote-Wakeup Bus-Powered 

   %the flags% 

  Power 10 mA 

 % private descriptors would go here % 

 # Next we have the (only) interface 

  interface 0 

   { 

 % Alternate-Setting 0 % 

    Class 1 

    Subclass 2 

    Protocol 3 
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    % name {stringid} % 

    % private descriptors % 

    % endpoints for this setting % 

 

    endpoints 

     %only one:% 

     interrupt  

     in  

     %address% 0x01  

     packet-size 1 

     polling-interval 1 

    %more endpoints would be here% 

    ; 

   } 

  } %no label on the configuration descriptor% ; 

 } %no label on the overall resource file% ; 

% end of file % 

 

Output file (generated with –dpapi 0): 

 

/* <<commentary omitted for brevity>> */ 

#include "usbrctab.h" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 

 { 

 18, 1, 0, 2, 0, 0, 0, 8, 

 14, 4, 52, 18, 5, 2, 0, 0, 

 0, 1, 9, 2, 28, 0, 1, 1, 

 0, 224, 5, 3, 9, 3, 9, 4, 

 0, 0, 1, 1, 2, 3, 0, 7, 

 5, 129, 3, 1, 0, 1 

 }; 

 

 

 

 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 

 

 

 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

 

 

Configuration 1 descriptor data 

Table of pointers to device 
descriptors. 

Device descriptor data 

Interface 0 descriptor data 

OTG descriptor data 

Endpoint descriptor data 
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/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

 

 

 

 

/**** the root table ****/ 

ROOTTABLE_WITH_SEMI ( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* strtbl, #langs */  0, 0, \ 

 /* others, len others */ 0, 0 \ 

 ) 

 

 

/***** end of generated data *****/ 

 

6.9 A Simple Device with High Speed/Expressions 

Input file: 

# ex9.urc 

# 

# USB-resource-file with device descriptor and 

# config descriptor and interface descriptor 

# with high speed and expression. 

# 

 

USB-resource-file 1.00 = 

 { 

 Device  { 

  USB-version 1.00 

  Class 0 

  SubClass 0 

  Protocol 0 

  Control-Packet-Size 8 

  Vendor 0x040E % string name omitted % 

  Product-ID 0x1234 % name omitted % 

  Device-Version 2.05 

  % serial-number omitted % 

  } %no label% ;  

 

 #### here's the first (and only) configuration. 

 Configuration 1 

Table of pointers to 
configuration descriptors. 

Table of pointers to tables of 
descriptors.  Generated via a 
macro so you can control its 

layout. 
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  { 

  % configuration name would go here % 

  Self-Powered Remote-Wakeup Bus-Powered %the flags% 

  Power 10 mA 

  % private descriptors would go here % 

 

  # next we have the (only) interface: 

  interface 0 

   { 

   % Alternate-Setting 0 % 

    Class 1 

    Subclass 2 

    Protocol 3 

    % name {omitted} % 

    % private descriptors % 

    

    % endpoints for this setting % 

    endpoints 

     bulk out 1 packet-size (speed == full ? 16 : 512) 

     bulk in  1 packet-size (speed == full ? 16 : 512) 

 

     %more endpoints would go here% 

    ; 

   } 

  } %no label for config statement% ; 

 } %no label for resource file% ; 

 

% end of file % 

 

% DataPump Information for USBRC % 

Data-Pump 

 { 

 Chip-Name   "ivtra" 

 Include-File-Name  "ivtrakern.h" 

 Chip-Header-Name  "UDEVIVTRA_HDR" 

 Chip-Data-Structure-Name "UDEVIVTRA" 

 Init-Function-Name  "UDEVIVTRAInit" 

 Endpoint-Data-Structure-Name "UEPIVTRA" 

 

 Number-of-Endpoints  2 

 

 speeds full high 

 

 % The only requirement for the mapping is that, % 

 % for each endpoint address, there is only one  % 

 % corresponding endpoint index                  % 

 Endpoint-Mapping 

  { 

  ( 0,       0) 

  ( 0x80,    1) 

  } 
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 }; 

 

% end of file % 

 

Output file (generated with –dpapi 2): 

/* <<commentary omitted for brevity>> */ 

 

/* make sure we get the V3 structures */ 

#ifndef __USBRCTAB_WANT_V3 

# define __USBRCTAB_WANT_V3 1 

#endif /* __USBRCTAB_WANT_V3 */ 

 

#include "{no-header-file-name-given}" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 

 { 

 18, 1, 0, 1, 0, 0, 0, 8, 

 14, 4, 52, 18, 5, 2, 0, 0, 

 0, 1, 9, 2, 32, 0, 1, 1, 

 0, 224, 5, 9, 4, 0, 0, 2, 

 1, 2, 3, 0, 7, 5, 1, 2, 

 16, 0, 0, 7, 5, 129, 2, 16, 

 0, 0, 18, 1, 0, 1, 0, 0, 

 0, 8, 14, 4, 52, 18, 5, 2, 

 0, 0, 0, 1, 9, 2, 32, 0, 

 1, 1, 0, 224, 5, 9, 4, 0, 

 0, 2, 1, 2, 3, 0, 7, 5, 

 1, 2, 0, 2, 0, 7, 5, 129, 

 2, 0, 2, 0 

 }; 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_3[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 50) 

 };  /* end of gk_UsbResourceTable_3 */ 
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/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_4[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 68) 

 };  /* end of gk_UsbResourceTable_4 */ 

 

 

/**** init function declaration ****/ 

USBRCTAB_DECLARE_DCD_INIT_FN_NOCLASS(UDEVIVTRAInit) 

 

/**** the root table ****/ 

ROOTTABLE_V3_WITH_SEMI( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* init-device-fn */  UDEVIVTRAInit, \ 

 /* UDEVICE size */  sizeof(UDEVIVTRA), \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* hsdevtbl, len hsdevtbl */ gk_UsbResourceTable_3, 1, \ 

 /* hscfgtbl, len hscfgtbl */ gk_UsbResourceTable_4, 1, \ 

 /* pOsFeatureTable */  0, \ 

 /* strtbl, #langs */  0, 0, \ 

 /* others, len others */ 0, 0, \ 

 /* get-descriptor-fn */  0, \ 

 /* set-descriptor-fn */  0, \ 

 /* ext bitmap, len */  0, 0, \ 

 /* r/o bitmap, len */  0, 0 \ 

 ) 

 

/***** end of generated data *****/ 

 

6.10 A Simple Device with MTP Configuration 

Input file: 

% ex10.urc % 

% test option: -o - -Io - -Ho - % 

 

USB-DataPump-MTP-Configuration 1.0 = { 

 % device-dataset % 

 device-info-dataset { 

  ptp-standard-version 1.00; 

  device-type  mtp; 

  vendor-info { 

   extension-id microsoft; 

   version  1.00; 

   extensions { 

       vendor "microsoft.com", component "WMDRMPD", version 

"10.1"; 

       vendor "mcci.com", version "1.0"; 

       }; 

   }; 
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  default-branding { 

   manufacturer "MCCI Corporation" ; 

   model  "MCCI MTP"; 

   device-version-string "1.00" ; 

   }; 

  }; % end of device-info-dataset % 

 

 % device-properties % 

 device-properties { 

  file-category { 

   category { # audio formats WMA (0xb901) and MP3 (0x3009) 

    name  audio; 

    format-type 0xb901, 0x3009; 

    }; 

   category { # image format JPEG (0x3801) 

    name  image; 

    format-type 0x3801; 

    }; 

   category { # video format MPEG (0x300b) 

    name  video; 

    format-type 0x300b; 

    }; 

   category { # alubum format Abstract Multimedia Album (0xba01) 

    name  album; 

    format-type 0xba01; 

    }; 

   }; % end of file-category % 

 

  property-descriptor { 

   code 0x5001; % Battery level % 

   attribute { 

    data-type UINT8; 

    access-capability get-only; 

    form-type range; 

    range-form min 0, max 100, step 1; 

    }; 

   default-value 100; 

   }; 

 

  property-descriptor { 

   code 0x5003; % Image Size % 

   attribute { 

    data-type  STR; 

    access-capability get-only; 

    form-type  enum; 

    enum-form  "640x480", "800x600", "1024x768"; 

    }; 

   default-value "640x480"; 

   }; 

  }; % end of device-properties % 
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 % object-properties % 

 object-properties { 

  property { 

   property-descriptor { 

    code 0xde93; % sample rate % 

    attribute { 

     data-type UINT32; 

     access-capability get-only; 

     form-type enum; 

     enum-form 8000, 32000, 44100, 48000, 96000; 

     }; 

    default-value 8000; 

    }; 

   grouping-info { 

    group-number 0x1; 

    format-specific { no; 

     file-category all; 

     }; 

    default-populate no; 

    }; 

        }; 

 

  property { 

    property-descriptor { 

      code 0xdc02; % Object format % 

      attribute { 

        data-type UINT16; 

        access-capability get-only; 

        form-type none; 

        }; 

      default-value 0x3000; 

       }; 

   grouping-info { 

       group-number 1; 

       format-specific { no; 

        file-category all; 

         }; 

    default-populate no; 

       }; 

   }; 

 

  property { 

      property-descriptor { 

   code 0xdc01; % Storage ID % 

   attribute { 

       data-type AUINT8; 

       access-capability get-only; 

       form-type byte-array; 

       byte-array-form max 100; 

       }; 

   default-value 5,10,15,50; 
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   }; 

      grouping-info { 

    group-number 0x1; 

    format-specific { no; 

     file-category all; 

     }; 

    default-populate no; 

    }; 

        }; 

 

  property { 

      property-descriptor { 

   code 0xd403;% Volume % 

   attribute { 

       data-type UINT32; 

       access-capability get-set; 

       form-type range; 

       range-form min 0, max 100, step 1; 

    }; 

   default-value 100; 

   }; 

      grouping-info { 

    group-number 0x2; 

    format-specific { no; 

     file-category audio, video, image; 

     }; 

    default-populate yes; 

    }; 

        }; 

   

    }; % end of object-properties % 

 

 file-types { 

  file-descriptor { 

   attributes { 

    format-type  0x3009; # MP3 format 

    device-generate  yes; 

    }; 

      methods { 

          type-check { 

                function name UsbPumpMmssI_Image_Mp3_FileTypeCheck; 

                }; 

          info-extract { 

              functionname 

UsbPumpMmssI_Mp3_ObjectProp_DefaultValueStore; 

              }; 

    }; 

   }; % file-descriptor 0x3009 % 

 

  file-descriptor { 

      attributes { 
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    format-type  0x3801; # JPEG format 

    device-generate  yes; 

    }; 

      methods { 

          type-check { 

     function name UsbPumpMmssI_Image_Jpeg_FileTypeCheck; 

     }; 

    info-extract { 

     function name UsbPumpMmssI_Jpeg_ObjectProp_DefaultValueStore; 

     }; 

    }; 

   }; % file-descriptor 0x3801 % 

  file-descriptor { 

   attributes { 

    format-type  0x300b; # MPEG format 

    device-generate  no; 

    }; 

      methods { 

    type-check { 

     function name ; 

     }; 

          info-extract { 

              function name UsbPumpMmssI_Mpeg_ObjectProp_DefaultValueStore; 

              }; 

    }; 

   }; % file-descriptor 0x300b % 

     }; % end of file-types % 

 }; % end of USB-DataPump-MTP-Configuration % 

 

Header section output: 

 

/* 

|| MTP Declarations 

*/ 

#ifndef _USBPUMP_MMTP_LIB_H_ 

# include "usbpump_mmtp_lib.h" 

#endif 

#ifndef _USBPUMP_MMSS_LIB_H_ 

# include "usbpump_mmss_lib.h" 

#endif 

 

MTP Initcode section Output: 

/* 

|| 

|| MTP Initializations 

|| 

*/ 

/* 

|| Device info dataset output 

*/ 

static 

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_400%20Version%201.0


 Application Note 

 AN_400 MCCI - USB Resource Compiler User Guide 
 Version 1.0 

 

 Document Reference No.: BRT_000121    Clearance No.: BRT#092 

 

 
 74 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

CONST TEXT DevInfoManufacturer[] = "MCCI Corporation"; 

static 

CONST TEXT DevInfoModel[] = "MCCI MTP"; 

static 

CONST TEXT DevInfoDeviceVersion[] = "1.00"; 

static 

CONST TEXT DevInfoVendorExtensionDesc[] =  

  "microsoft.com/WMDRMPD: 10.1; mcci.com: 1.0; "; 

 

/* 

|| List of ObjectFormatCodes describing the data formats  

|| that the device can create using InitiateCapture and/or InitiateOpenCapture 

|| operations.  See [MTP] Section D 

*/ 

static 

CONST USBPUMP_PTP_OBJFORMCODE sk_CaptureFormats[] = 

{ 

 0x3009, 0x3801 

}; 

 

static 

CONST USBPUMP_MTP_OBJECTFORMAT_HDR 

sk_UsbPumpMtp_MtpCaptureFormatHdr = 

 USBPUMP_MTP_OBJECTFORMAT_HDR_INIT_V1( \ 

  sk_CaptureFormats, \ 

  LENOF(sk_CaptureFormats) \ 

  ); 

 

__TMS_CONST __TMS_USBPUMP_MTP_DEVINFO_DATASET gk_UsbPumpMmtp_DeviceInfoDataset = 

 USBPUMP_MTP_DEVINFO_DATASET_INIT_V1( \ 

 /* StandardVersion        */    100, \ 

 /* VendorExtensionID      */    6, \ 

 /* VendorExtensionVersion */    100, \ 

 /* pVendorExtensionDesc   */    DevInfoVendorExtensionDesc, \ 

 /* FunctionalMode         */    USBPUMP_PTP_FUNCTIONALMODE_STANDARD, \ 

 /* pCaptureFormatHdr      */    &sk_UsbPumpMtp_MtpCaptureFormatHdr, \ 

 /* pImageFormatHdr        */    NULL, \ 

 /* pManufacturer          */    DevInfoManufacturer, \ 

 /* pModel                 */    DevInfoModel, \ 

 /* pDeviceVersion         */    DevInfoDeviceVersion, \ 

 /* pSerialNumber          */    NULL \ 

 ); 

 

/* 

|| Device properties 

*/ 

static 

CONST USBPUMP_MTP_DEVPROP_RANGE_FORM 

sk_DevProp_Range_5001 = 

 USBPUMP_MTP_DEVPROP_RANGE_FORM_INIT_V1(  \ 

  0, \ 

  100, \ 

  1 \ 

  ); 
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static 

CONST USBPUMP_MTP_DEVPROP 

sk_DevProp_5001 = 

 USBPUMP_MTP_DEVPROP_INIT_V1( \ 

  /* Code */         0x5001, \ 

  /* DataType */     0x2, /* UINT8 */ \ 

  /* GetSet */       0x0, /* GET ONLY */ \ 

  /* pDefaultValue */ (VOID *) 100, \ 

  /* FormFlag */     0x1, /* Range */ \ 

  /* pForm */        (VOID *) &sk_DevProp_Range_5001, \ 

  /* pDevPropFn */   UsbPumpMmtp_DeviceProp_Range_UINT8 \ 

  ); 

 

static 

CONST TEXT * sk_Enum_5003[] = 

 {  

 "640x480", 

 "800x600", 

 "1024x768" 

 }; 

 

static 

CONST USBPUMP_MTP_DEVPROP_ENUM_FORM 

sk_DevProp_Enum_5003 = 

 USBPUMP_MTP_DEVPROP_ENUM_FORM_INIT_V1(\ 

  /* nValue */ LENOF(sk_Enum_5003), \ 

  /* pValue */ sk_Enum_5003 \ 

  ); 

 

static 

CONST USBPUMP_MTP_DEVPROP 

sk_DevProp_5003 = 

 USBPUMP_MTP_DEVPROP_INIT_V1( \ 

  /* Code */         0x5003, \ 

  /* DataType */     0xffff, /* STR */ \ 

  /* GetSet */       0x0, /* GET ONLY */ \ 

  /* pDefaultValue */ (VOID *) 0, \ 

  /* FormFlag */     0x2, /* Enum */ \ 

  /* pForm */        (VOID *) &sk_DevProp_Enum_5003, \ 

  /* pDevPropFn */   UsbPumpMmtp_DeviceProp_Enum_STR \ 

  ); 

 

/* Collection of device properties supported */ 

static 

CONST USBPUMP_MTP_DEVPROP * sk_DevProp[] = 

 {  

  &sk_DevProp_5001, 

  &sk_DevProp_5003 

  }; 

 

__TMS_CONST __TMS_USBPUMP_MTP_DEVPROP_HDR 

gk_UsbPumpMtp_PtpExtendedDevPropHdr = 

 USBPUMP_MTP_DEVPROP_HDR_INIT_V1( \ 

  /* nDevProp  */ LENOF(sk_DevProp), \ 

  /* pvDevProp  */ sk_DevProp \ 
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  ); 

 

/* 

|| Object properties 

*/ 

/**** property 0xde93 ****/ 

static 

CONST UINT32 sk_Default_de93[] = 

 {  

 0x1f40, 

 0x7d00, 

 0xac44, 

 0xbb80, 

 0x17700 

 }; 

 

static 

CONST USBPUMP_MODULAR_MSS_OBJPROP_ENUM_FORM 

sk_Enum_de93 = 

 USBPUMP_MODULAR_MSS_OBJPROP_ENUM_FORM_INIT_V1( \ 

  /* nValue */ LENOF(sk_Default_de93), \ 

  /* pValue */ sk_Default_de93 \ 

  ); 

 

 

static 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION 

sk_ObjectProperty_de93 = 

 USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION_INIT_V2( \ 

  USBPUMP_MMSS_DB_POPULATE_DEFAULT, \ 

  /* Code */          0xde93, \ 

  /* DataType */      0x6, /* UINT32 */ \ 

  /* GetSet */        0x0, /* GET ONLY */ \ 

  /* pDefaultValue */ (VOID *) 0, \ 

  /* Group Code */    0x1, \ 

  /* FormFlag */      0x2, /* Enum */ \ 

  UsbPumpMmss_ObjectPropDesc_EnumValidate, \ 

  UsbPumpMmss_ObjectPropDesc_EnumGet, \ 

  /* pForm */         (VOID *) &sk_Enum_de93 \ 

  ); 

 

/**** property 0xdc02 ****/ 

static 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION 

sk_ObjectProperty_dc02 = 

 USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION_INIT_V2( \ 

  USBPUMP_MMSS_DB_POPULATE_DEFAULT, \ 

  /* Code */          0xdc02, \ 

  /* DataType */      0x4, /* UINT16 */ \ 

  /* GetSet */        0x0, /* GET ONLY */ \ 

  /* pDefaultValue */ (VOID *) 12288, \ 

  /* Group Code */    0x1, \ 

  /* FormFlag */      0x0, /* None */ \ 

  UsbPumpMmss_ObjectPropDesc_DefaultValidate, \ 

  UsbPumpMmss_ObjectPropDesc_DefaultGet, \ 
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  /* pForm */         (VOID *) NULL \ 

  ); 

 

/**** property 0xdc01 ****/ 

static 

CONST UINT8 

sk_Default_Values_dc01[] = {5, 10, 15, 50}; 

 

static 

CONST USBPUMP_MODULAR_MSS_OBJPROP_BYTE_ARRAY_FORM 

sk_Default_dc01[] =  

USBPUMP_MODULAR_MSS_OBJPROP_BYTE_ARRAY_FORM_INIT_V1( \ 

 LENOF(sk_Default_Values_dc01), \ 

 (VOID *)&sk_Default_Values_dc01[0] \ 

 ); 

 

static 

CONST UINT32 

sk_ByteArray_Max_dc01 = 100; 

 

static 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION 

sk_ObjectProperty_dc01 = 

 USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION_INIT_V2( \ 

  USBPUMP_MMSS_DB_POPULATE_DEFAULT, \ 

  /* Code */          0xdc01, \ 

  /* DataType */      0x4002, /* AUINT8 */ \ 

  /* GetSet */        0x0, /* GET ONLY */ \ 

  /* pDefaultValue */ (VOID *) &sk_Default_dc01, \ 

  /* Group Code */    0x1, \ 

  /* FormFlag */      0x6, /* ByteArray */ \ 

  UsbPumpMmss_ObjectPropDesc_ByteArrayValidate, \ 

  UsbPumpMmss_ObjectPropDesc_ByteArrayGet, \ 

  /* pForm */         (VOID *) &sk_ByteArray_Max_dc01 \ 

  ); 

 

/**** property 0xd403 ****/ 

static 

CONST UINT32 

sk_Range_d403[] = 

  { 

  0x0, 

  0x64, 

  0x1 

  }; 

 

static 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION 

sk_ObjectProperty_d403 = 

 USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION_INIT_V2( \ 

  USBPUMP_MMSS_DB_POPULATE_DEFAULT, \ 

  /* Code */          0xd403, \ 

  /* DataType */      0x6, /* UINT32 */ \ 

  /* GetSet */        0x1, /* GET/SET */ \ 

  /* pDefaultValue */ (VOID *) 100, \ 
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  /* Group Code */    0x2, \ 

  /* FormFlag */      0x1, /* Range */ \ 

  UsbPumpMmss_ObjectPropDesc_RangeValidate, \ 

  UsbPumpMmss_ObjectPropDesc_RangeGet, \ 

  /* pForm */         (VOID *) &sk_Range_d403 \ 

  ); 

 

/**** basic properties ****/ 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION * 

sk_UsbPumpMmss_ObjectProperty_Basic[] = { 

  &sk_ObjectProperty_de93, 

  &sk_ObjectProperty_dc02, 

  &sk_ObjectProperty_dc01, 

  NULL  /* do not remove, for range checking */ 

  }; 

 

/**** audio properties ****/ 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION * 

sk_UsbPumpMmss_ObjectProperty_Basicaudio[] = { 

  &sk_ObjectProperty_d403, 

  NULL  /* do not remove, for range checking */ 

  }; 

 

/**** image properties ****/ 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION * 

sk_UsbPumpMmss_ObjectProperty_Basicimage[] = { 

  &sk_ObjectProperty_d403, 

  NULL  /* do not remove, for range checking */ 

  }; 

 

/**** video properties ****/ 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION * 

sk_UsbPumpMmss_ObjectProperty_Basicvideo[] = { 

  &sk_ObjectProperty_d403, 

  NULL  /* do not remove, for range checking */ 

  }; 

 

/**** album properties ****/ 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION * 

sk_UsbPumpMmss_ObjectProperty_Basicalbum[] = { 

  NULL  /* do not remove, for range checking */ 

  }; 

 

/**** Default properties to be populated ****/ 

CONST USBPUMP_MODULAR_MSS_OBJPROP_DESCRIPTION * 

sk_UsbPumpMmss_ObjectProperty_DefaultPopulate[] = { 

 &sk_ObjectProperty_d403, 

 NULL  /* do not remove, for range checking */ 

 }; 

 

/* 

|| File Types 

*/ 

/* file type 0x3009 */ 

static 
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CONST USBPUMP_MODULAR_MSS_FILE_TYPE 

sk_File_3009 = 

 USBPUMP_MODULAR_MSS_FILE_TYPE_INIT_V1( \ 

  0x3009, /* objectFormat */ \ 

  sk_UsbPumpMmss_ObjectProperty_Basic, /* pBasicPropDesc */ \ 

  sk_UsbPumpMmss_ObjectProperty_Basicaudio, /* pGroupPropDesc */ \ 

  NULL, /* pSpecificDesc */ \ 

  sk_UsbPumpMmss_ObjectProperty_DefaultPopulate, /* 

pDefaultPropPopulateList */ \ 

  UsbPumpMmssI_Image_Mp3_FileTypeCheck, /* pIsFileTypeFn */ \ 

  UsbPumpMmssI_Mp3_ObjectProp_DefaultValueStore /* pDefaultPopulateFn 

*/ \ 

  ); 

 

 

/* file type 0x3801 */ 

static 

CONST USBPUMP_MODULAR_MSS_FILE_TYPE 

sk_File_3801 = 

 USBPUMP_MODULAR_MSS_FILE_TYPE_INIT_V1( \ 

  0x3801, /* objectFormat */ \ 

  sk_UsbPumpMmss_ObjectProperty_Basic, /* pBasicPropDesc */ \ 

  sk_UsbPumpMmss_ObjectProperty_Basicimage, /* pGroupPropDesc */ \ 

  NULL, /* pSpecificDesc */ \ 

  sk_UsbPumpMmss_ObjectProperty_DefaultPopulate, /* 

pDefaultPropPopulateList */ \ 

  UsbPumpMmssI_Image_Jpeg_FileTypeCheck, /* pIsFileTypeFn */ \ 

  UsbPumpMmssI_Jpeg_ObjectProp_DefaultValueStore /* pDefaultPopulateFn 

*/ \ 

  ); 

 

/* file type 0x300b */ 

static 

CONST USBPUMP_MODULAR_MSS_FILE_TYPE 

sk_File_300b = 

 USBPUMP_MODULAR_MSS_FILE_TYPE_INIT_V1( \ 

  0x300b, /* objectFormat */ \ 

  sk_UsbPumpMmss_ObjectProperty_Basic, /* pBasicPropDesc */ \ 

  sk_UsbPumpMmss_ObjectProperty_Basicvideo, /* pGroupPropDesc */ \ 

  NULL, /* pSpecificDesc */ \ 

  sk_UsbPumpMmss_ObjectProperty_DefaultPopulate, /* 

pDefaultPropPopulateList */ \ 

  NULL, /* pIsFileTypeFn */ \ 

  UsbPumpMmssI_Mpeg_ObjectProp_DefaultValueStore /* pDefaultPopulateFn 

*/ \ 

  ); 

 

/* Collection of file types supported */ 

__TMS_CONST  __TMS_USBPUMP_MODULAR_MSS_FILE_TYPE * 

gk_FileTypeArray[] = { 

 &sk_File_3009, 

 &sk_File_3801, 

 &sk_File_300b, 

 NULL  /* do not remove, for range checking */ 

 }; 
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6.11 A Simple Super-Speed Device 

 

Input file: 

% ex11.urc % 

% test option: -o - % 

 

USB-resource-file 3.00 = 

 { 

 Device  { 

  USB-version 3.00 

  Class  0x00 

  SubClass 0x00 

  Protocol 0x00  

  Vendor   0x040E  

  Product-ID  0x000A   

  Device-Version  1.0 

  } %no external name% ; 

 

 Configuration 1 

  { 

  % Bus-Powered % Self-Powered 

  Power 160 mA 

  % private descriptors would go here % 

   

  interface-collection 

   { 

   class 0  # none 

   subclass 0x0 # none 

   protocol 0xFF # vendor-specific. 

 

   interface 0 

    { 

    alternate-setting 0 

     class 0  # none 

     subclass 0x0 # none 

     protocol 0xFF # vendor-specific. 

     endpoints 

      bulk out 1 

      max-burst 3 

      max-streams 6 

 

      bulk out 2 

      max-burst 7 

      max-streams 9 

     ; 

    } 

   interface 1 

    { 

    alternate-setting 0 
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     class 0  # none 

     subclass 0x0 # none 

     protocol 0xFF # vendor-specific. 

     endpoints 

      bulk in 1 

      max-burst 3 

      max-streams 6 

 

      bulk in 2 

      max-burst 7 

      max-streams 9 

     ; 

    } 

   }; 

  interface 2 

   { 

   alternate-setting 0 

    class 0  # none 

    subclass 0x0 # none 

    protocol 0xFF # vendor-specific. 

    endpoints 

     bulk out 3 

     max-burst 3 

     max-streams 6 

 

     bulk in 3 

     max-burst 7 

     max-streams 9 

    ; 

   } 

  } %end of configuration% ; 

 } %no name% ; 

Output file (generated with –dpapi 16): 

 

/* make sure we get the V5/ V4/ V3 structures */ 

#ifndef __USBRCTAB_WANT_V3 

# define __USBRCTAB_WANT_V3 1 

#endif /* __USBRCTAB_WANT_V3 */ 

 

#ifndef __USBRCTAB_WANT_V4 

# define __USBRCTAB_WANT_V4 1 

#endif /* __USBRCTAB_WANT_V4 */ 

 

#ifndef __USBRCTAB_WANT_V5 

# define __USBRCTAB_WANT_V5 1 

#endif /* __USBRCTAB_WANT_V5 */ 

 

#include "{no-header-file-name-given}" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 
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 { 

 18, 1, 0, 3, 0, 0, 0, 9, 

 14, 4, 10, 0, 0, 1, 0, 0, 

 0, 1, 9, 2, 122, 0, 3, 1, 

 0, 192, 20, 8, 11, 0, 2, 0, 

 0, 255, 0, 9, 4, 0, 0, 2, 

 0, 0, 255, 0, 7, 5, 1, 2, 

 0, 4, 0, 6, 48, 3, 6, 0, 

 0, 7, 5, 2, 2, 0, 4, 0, 

 6, 48, 7, 9, 0, 0, 9, 4, 

 1, 0, 2, 0, 0, 255, 0, 7, 

 5, 129, 2, 0, 4, 0, 6, 48, 

 3, 6, 0, 0, 7, 5, 130, 2, 

 0, 4, 0, 6, 48, 7, 9, 0, 

 0, 9, 4, 2, 0, 2, 0, 0, 

 255, 0, 7, 5, 3, 2, 0, 4, 

 0, 6, 48, 3, 6, 0, 0, 7, 

 5, 131, 2, 0, 4, 0, 6, 48, 

 7, 9, 0, 0, 5, 15, 42, 0, 

 3, 20, 16, 4, 0, 0, 0, 0, 

 0, 0, 0, 0, 0, 0, 0, 0, 

 0, 0, 0, 0, 0, 10, 16, 3, 

 2, 8, 0, 3, 16, 32, 0, 7, 

 16, 2, 2, 0, 0, 0 

 }; 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_3[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 140) 

 };  /* end of gk_UsbResourceTable_3 */ 

 

/* beginning of speed specific descriptor table */ 

struct USBRCTAB_SPEED_DEPENDENT_DESCRIPTORS gk_UsbResourceTable_4 = 

  USBRCTAB_SPEED_DEPENDENT_DESCRIPTORS_INIT_V1( \ 

  /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

  /* contbl, len contbl */ gk_UsbResourceTable_2, 1, \ 

  /* bostbl, len bostbl */ gk_UsbResourceTable_3, 1, \ 

  /* securitytbl, len securitytbl */ 0, 0 \ 
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 ); 

 

/**** init function declaration ****/ 

USBRCTAB_DECLARE_DCD_INIT_FN_NOCLASS(UDEV820Init) 

 

/**** the root table ****/ 

ROOTTABLE_V5_WITH_SEMI( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* init-device-fn */  UDEV820Init, \ 

 /* UDEVICE size */  sizeof(UDEV820), \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* hsdevtbl, len hsdevtbl */ 0, 0, \ 

 /* hscfgtbl, len hscfgtbl */ 0, 0, \ 

 /* strtbl, #langs */  0, 0, \ 

 /* others, len others */ 0, 0, \ 

 /* get-descriptor-fn */  0, \ 

 /* set-descriptor-fn */  0, \ 

 /* ext bitmap, len */  0, 0, \ 

 /* r/o bitmap, len */  0, 0, \ 

 /* pUdeviceSwitch */ 0, \ 

 /* pFsDescSet */ 0, \ 

 /* pHsDescSet */ 0, \ 

 /* pSsDescSet */ &gk_UsbResourceTable_4, \ 

 /* pWirelessDescSet */ 0 \ 

 ) 

 

/***** end of generated data *****/ 

 

6.12 Wireless MSC Device 

Input file: 

# ex12.urc 

# 

# A MSC device with wireless USB descriptors. 

 

USB-resource-file 2.00 = 

 { 

 Device  { 

  USB-version 2.5 

  Class  0x00 

  SubClass 0x00 

  Protocol 0x00 #none specified. 

  Control-Packet-Size 64 

  Vendor 0x040E %tag% S_VENDOR_ID # S_MCCI 

  Product-ID  0xF10C  %tag% S_PRODUCT 

  Device-Version  1.0 

  serial-number S_SERIALNUMBER 

  #@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

  #  Security description 
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  #@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

  security { 

   ##### encryption type - CCM_1 ###### 

   encryption-type CCM_1 

   encryption-value 2 

   auth-key-index 0 

    

   ##### key 1 ###### 

   tkid 4 

   key raw { 

    0x05 0x0F  

    0x10 0x01  

    }; 

   } 

  } %no external name% ; 

 

 #### here is the first (and only) configuration. 

 Configuration 1 

  { 

  # %tag% CONFIG1_ID -- no string, there's only one config. 

  % Bus-Powered % Self-Powered %the flags% 

  Power 40 mA 

  % private descriptors would go here % 

 

  # 

  # In this demo, we have only one interface. 

  # 

  interface 0 

   { 

   class  0x08  #mass storage class 

   subclass 0x06  #ATAPI/SCSI commands 

   protocol 0x50  #bulk-only transport 

   name  S_MSCDEV1 # string 

 

   endpoints 

    bulk in 1 packet-size (speed == full ? 512 : 512) 

    #@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

    # Endpoint Companion Descriptor 

    #@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

    max-burst 1 

    max-sequence 32 

    ; 

   } 

 

  } %end of configuration% ; 

 

 

# Chip information with Wireless device capability. 

 

Data-Pump  

 { 
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 % Chipinformation is removed for simplicity % 

 

 Number-of-Endpoints  16 

 

 ##### speed = wireless ##### 

 speeds full wireless 

 

 Endpoint-Mapping 

  { 

  ( 0,    0) 

  ( 0x80, 1) 

  ( 1,     2) 

  ( 0x81, 3) 

  ( 2,     4) 

  ( 0x82, 5) 

  ( 3,     6) 

  ( 0x83, 7) 

  } 

 

 #@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

 # Wireless Device Capability 

 #@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

  

 capability { 

  beacon-behavior self directed 

  additional-phy-rates 80 

  tfi-power-level-steps 4 

  ffi-power-level-steps 4 

  };  

 }; 

Output file (generated with –dpapi 4): 

/* <<commentary omitted for brevity>> */ 

 

#include "mscdevice.h" 

 

/* beginning of resource data */ 

static RESCHAR gk_UsbDescriptorRoot_mscdevice UsbResourceData[] = 

 { 

 18, 1, 0, 2, 0, 0, 0, 64, 

 14, 4, 12, 241, 0, 1, 1, 2, 

 3, 1, 9, 2, 52, 0, 1, 1, 

 0, 192, 20, 9, 4, 0, 0, 2, 

 8, 6, 80, 4, 7, 5, 2, 2, 

 0, 2, 0, 10, 17, 1, 32, 0, 

 0, 0, 0, 0, 0, 4, 3, 9, 

 4, 10, 3, 77, 0, 67, 0, 67,  

 0, 73, 0, 28, 3, 77, 0, 67,  

 0, 67, 0, 73, 0, 32, 0, 77,  

 0, 83, 0, 67, 0, 32, 0, 68,  

 0, 101, 0, 109, 0, 111, 0, 60,  

 3, 77, 0, 67, 0, 67, 0, 73,  
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 0, 32, 0, 87, 0, 85, 0, 83,  

 0, 66, 0, 32, 0, 77, 0, 97,  

 0, 115, 0, 115, 0, 32, 0, 83,  

 0, 116, 0, 111, 0, 114, 0, 97,  

 0, 103, 0, 101, 0, 32, 0, 68,  

 0, 101, 0, 118, 0, 105, 0, 99,  

 0, 101, 0, 32, 3, 100, 0, 117,  

 0, 109, 0, 109, 0, 121, 0, 45,  

 0, 48, 0, 52, 0, 48, 0, 69,  

 0, 45, 0, 70, 0, 49, 0, 48,  

 0, 67, 0, 5, 15, 16, 0, 1, 

 11, 16, 1, 12, 23, 0, 4, 4,  

 1, 0, 0, 5, 12, 10, 0, 1,  

 5, 14, 2, 2, 0, 10, 13, 4,  

 0, 0, 0, 5, 15, 16, 1 

 }; 

 

/* beginning of descriptor table */ 

static RESPTRS gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 0) 

 };  /* end of gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_1 */ 

 

/* beginning of descriptor table */ 

static RESPTRS gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 18) 

 };  /* end of gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_2 */ 

 

/* beginning of descriptor table */ 

static RESPTRS gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_3[] = 

 { 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 70), 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 74), 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 84), 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 172), 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 112) 

 };  /* end of gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_3 */ 

 

 

/* beginning of language ID data */ 

static LANGIDPTRS gk_UsbDescriptorRoot_mscdevice_UsbLangidTable_4[] = 

 { 

 LANGPTRVAL(0x0000, 5, gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_3), 

 LANGPTRVAL(0x0409, 5, gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_3) 

 };  /* end of gk_UsbDescriptorRoot_mscdevice_UsbLangidTable_4 */ 

 

/* beginning of descriptor table */ 

static RESPTRS gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_5[] = 

 { 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 204) 
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 };  /* end of gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_5 */ 

 

/* beginning of descriptor table */ 

static RESPTRS gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_6[] = 

 { 

 RESPTRVAL(gk_UsbDescriptorRoot_mscdevice_UsbResourceData, 220) 

 };  /* end of gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_6 */ 

 

/* beginning of speed specific descriptor table */ 

static struct USBRCTAB_SPEED_DEPENDENT_DESCRIPTORS 

gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_7[] = 

  USBRCTAB_SPEED_DEPENDENT_DESCRIPTORS_INIT_V1( \ 

  /* devtbl, len devtbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_1, 1, \ 

  /* contbl, len contbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_2, 1, \ 

  /* bostbl, len bostbl */ 0, 0, \ 

  /* securitytbl, len securitytbl */ 0, 0 \ 

 ); 

 

/* beginning of speed specific descriptor table */ 

static struct USBRCTAB_SPEED_DEPENDENT_DESCRIPTORS 

gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_8[] = 

  USBRCTAB_SPEED_DEPENDENT_DESCRIPTORS_INIT_V1( \ 

  /* devtbl, len devtbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_1, 1, \ 

  /* contbl, len contbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_2, 1, \ 

  /* bostbl, len bostbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_5, 1, \ 

  /* securitytbl, len securitytbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_6, 1 \ 

 ); 

 

 

/**** init function declaration ****/ 

USBRCTAB_DECLARE_DCD_INIT_FN(static, init_mscdevice) 

 

/**** filter function declarations ****/ 

USBRCTAB_DECLARE_GETDESCRIPTOR_FN(UsbPumpFilter_GetSerialNumberDescriptor) 

 

/**** bit table declarations ****/ 

USBRCTAB_DECLARE_BITMAP(static , gk_UsbStringIdBitmap_10) = { 8 }; 

USBRCTAB_DECLARE_BITMAP(static , gk_UsbStringIdBitmap_11) = { 8 }; 

 

/**** the root table ****/ 

ROOTTABLE_V4_WITH_SEMI( \ 

 /* name */   gk_UsbDescriptorRoot_mscdevice, \ 

 /* init-device-fn */  init_mscdevice, \ 

 /* UDEVICE size */  sizeof(UDEVICE_MSCDEMO), \ 
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 /* devtbl, len devtbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */

 gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_2, 1, \ 

 /* hsdevtbl, len hsdevtbl */ 0, 0, \ 

 /* hscfgtbl, len hscfgtbl */ 0, 0, \ 

 /* pOsFeatureTable */  0, \ 

 /* strtbl, #langs */  gk_UsbDescriptorRoot_mscdevice_UsbLangidTable_4, 

2, \ 

 /* others, len others */ 0, 0, \ 

 /* get-descriptor-fn */  UsbPumpFilter_GetSerialNumberDescriptor, \ 

 /* set-descriptor-fn */  0, \ 

 /* ext bitmap, len */  gk_UsbStringIdBitmap_10, 1, \ 

 /* r/o bitmap, len */  gk_UsbStringIdBitmap_11, 1, \ 

 /* pUdeviceSwitch */ 0, \ 

 /* pFsDescSet */ gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_7, \ 

 /* pHsDescSet */ 0, \ 

 /* pWirelessDescSet */ gk_UsbDescriptorRoot_mscdevice_UsbResourceTable_8 

\ 

 ) 

 

/***** end of generated data *****/  

 

6.13 A Simple Device without endpoint address 

Input file: 

# ex13.urc 

# 

# USB-resource-file with device descriptor 

# config descriptor and interface descriptor, with 

# first setting (but nothing else) 

# 

# Test-Options: 

 

USB-resource-file 1.00 = 

 { 

 Device  { 

  USB-version 2.00 

  Class 0 

  SubClass 0 

  Protocol 0 

  Control-Packet-Size 8 

  Vendor 0x040E % string name omitted % 

  Product-ID 0x1234 % name omitted %  

  Device-Version 2.05 

  % serial-number omitted % 

  } %no label for device% ; 

 

 on-the-go hnp ; 
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#### here's the first (and only) configuration. 

 Configuration 1 

 { 

  % configuration name would go here % 

  Self-Powered Remote-Wakeup Bus-Powered 

   %the flags% 

  Power 10 mA 

 % private descriptors would go here % 

 # Next we have the (only) interface 

  interface 0 

   { 

 % Alternate-Setting 0 % 

    Class 1 

    Subclass 2 

    Protocol 3 

    % endpoints for this setting % 

 

    endpoints 

     %only one:% 

     interrupt  

     in  

     %optional endpoint address% 

     packet-size 1 

     polling-interval 1 

    ; 

   } 

  } %no label on the configuration descriptor% ; 

 } %no label on the overall resource file% ; 

% end of file % 

 

% DataPump Information for USBRC % 

Data-Pump 

 { 

 Chip-Name   "uss820" 

 Include-File-Name  "uss820.h" 

 Chip-Header-Name  "USS820_HDR" 

 Chip-Data-Structure-Name "UDEVUSS820" 

 Init-Function-Name  "UDEVUSS820Init" 

 Endpoint-Data-Structure-Name "UEPUSS820" 

 

 Number-of-Endpoints  6 

 

 % The only requirement for the mapping is that, % 

 % for each endpoint address, there is only one  % 

 % corresponding endpoint index                  % 

 Endpoint-Mapping 

  { 

  ( 0, 0) 

  ( 1, 0x0) 

  ( 2, 0x1, out bulk) 

  ( 3, 0x81, in bulk) 
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  ( 4, 0x2, out bulk) 

  ( 5, 0x82, in interrupt) 

  } 

 }; 

% end of file % 

Output file: 

/* <<commentary omitted for brevity>> */ 

#include "usbrctab.h" 

 

/* beginning of resource data */ 

RESCHAR gk_UsbResourceData[] = 

 { 

 18, 1, 0, 1, 0, 0, 0, 8, 

 14, 4, 52, 18, 5, 2, 0, 0, 

 0, 1, 9, 2, 25, 0, 1, 1, 

 0, 224, 5, 3, 9, 3, 9, 4, 

 0, 0, 1, 1, 2, 3, 0, 7, 

 5, 130, 3, 1, 0, 1 

 }; 

 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_1[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 0) 

 };  /* end of gk_UsbResourceTable_1 */ 

 

 

/* beginning of descriptor table */ 

RESPTRS gk_UsbResourceTable_2[] = 

 { 

 RESPTRVAL(gk_UsbResourceData, 18) 

 };  /* end of gk_UsbResourceTable_2 */ 

 

 

 

 

 

 

 

/**** the root table ****/ 

ROOTTABLE( \ 

 /* name */   gk_UsbDescriptorRoot, \ 

 /* devtbl, len devtbl */ gk_UsbResourceTable_1, 1, \ 

 /* cfgtbl, len cfgtbl */ gk_UsbResourceTable_2, 1, \ 

 /* strtbl, #langs */  NULL, 0, \ 

 /* others, len others */ NULL, 0 \ 

 ); 

 

 

/***** end of generated data *****/ 

Configuration 1 descriptor data 

Table of pointers to 
configuration descriptors. 

Table of pointers to device 
descriptors. 

Table of pointers to tables of 
descriptors.  Generated via a 

macro so you can control its 
layout. 

Device descriptor data 

Interface 0 descriptor data 

OTG descriptor data 

Endpoint descriptor data with 
address 0x82 
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6.14 Sample constraint check bright module 

 
/* 

 

Module: catena1610.bri 

 

File header has been removed for simplicity. 

 

*/ 

 

/***************************************************************************/ 

/*        Constraint check modules for catena1610           */ 

/***************************************************************************/ 

 

 

/*************** Start of catena1610 constraint check modules **************/ 

 

/* for catena 1610 */ 

local Catena1610 = { } 

 

/* 

 

Name:  Catena1610.Start 

 

Function: 

 Routines to check all the constrains in a configuration for  

 catena1610. 

 

Definition: 

 function Catena1610.Start( 

   takes nothing 

   ) returns TABLE - resultant table  

 

Description: 

 This function gets call for each configuration and do all the  

 constrain constrains checks in that configuration for the hardware 

 catena1610 

  

Returns: 

 Result table. 

 

*/ 

 

function  

Catena1610.Start( 

 ) 

 { 

 local tResults = {  

  [.fSuccess] = FALSE, 

  [.sMsg] = "", 

  [.EpMask] = 0, 

  [.ResultInfo] = 0 

  } 

   

 local UsbDevice = Usbrc.UsbDevice  

   

 /* collect the device property table */ 

 local DevPropertyTbl = UsbDevice.UsbDeviceProp 

 

 /* retrieve the configuration table */ 

 local CfgTbl = UsbDevice.UsbConfig 

  

 /* retrieve the configuration property table */ 

 local CfgPropertyTbl = CfgTbl.UsbConfigProp 
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 /*  

 || iterate for all the interface in this configuration. Initializing 

 || i to 0, since the table index starts from 0. 

 */ 

 for ifc = 0, getn(CfgTbl)-1 do 

  { 

  local ThisIfcTbl = CfgTbl[ifc] 

 

  /* iterate for all the alternate settings in this interface */ 

  for altset = 0, getn(ThisIfcTbl)-1 do 

   { 

   local ThisSettingTbl = ThisIfcTbl[altset] 

     

   /* retrieve the alt-setting property table */ 

   local ThisSettingProperty = ThisSettingTbl.UsbSettingProp 

 

   /*  

   || iterate for all the endpoints in this alternate setting. 

   || Initializing k to 1. 

   */     

   for ep = 1, getn(ThisSettingTbl)-1 do 

    {  

    local tThisEpTbl = ThisSettingTbl[ep]  

             

    if (tThisEpTbl.bEndpointAddress != 0) 

     { 

     /* checking uni-directional endpoint constrain */ 

     tResults =  

      ConstrainCheck.Catena1610.DoUniDirectionalEpConstrainCheck( 

       tThisEpTbl,  

       tResults 

       ) 

     if (!tResults.fSuccess) 

      { 

      return tResults.sMsg, tResults.fSuccess; 

      } 

     } 

    }/* end of for loop ep */ 

   }/* end of for loop altset */ 

  }/* end of for loop ifc */ 

 

 return tResults.sMsg, tResults.fSuccess; 

 } 

 

/* 

 

Name:  Catena1610.DoUniDirectionalEpConstrainCheck 

 

Function: 

 Start the constrain check for catena1610. 

 

Definition: 

 function Catena1610.DoUniDirectionalEpConstrainCheck( 

   TABLE - endpoint table, 

   TABLE - result table 

   ) returns TABLE - resultant table  

 

Description: 

 This function does the uni-directional endpoint constrain check. If  

 an endpoint supports uni-direction, and if it is assigned to IN or  

 OUT direction, again the same endpoint cannot be assigned to IN  

 and OUT direction endpoint in the same configuration. 

  

Returns: 

 result table. 
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*/ 

 

function  

Catena1610.DoUniDirectionalEpConstrainCheck( 

 tEpTbl,  

 tResult 

 ) 

 { 

 /*  

 || endpoint address 0 has got assigned if no hardware endpoint is 

 || available while mapping hardware endpoints using automatic  

 || endpoint mapping. 

 */ 

 if(tEpTbl.bEndpointAddress != 0) 

  { 

  local TempMask = 0 

 

  /* converting the endpoint address to the range of 0x0 - 0xF */ 

  TempMask = 1 << ((~0x80) & tEpTbl.bEndpointAddress) 

 

  /*  

  || checking whether uni-directional endpoint is used again in  

  || the same configuration , if not. 

  */ 

  if((tResult.EpMask & TempMask) == 0) 

   { 

   /* 

   || updating the uni-directional endpoint mask to identify 

   || whether a uni-directional endpoint is used again in a 

   || same configuration. 

   */    

    tResult.fSuccess = TRUE 

   tResult.sMsg = "Uni-direction endpoint constraint check success for 

catena1610!" 

   tResult.EpMask = (tResult.EpMask | TempMask) 

   return tResult 

   } 

  else 

   { 

    tResult.fSuccess = FALSE 

   tResult.sMsg = "Uni-direction endpoint constraint Check failed" 

   tResult.EpMask = tResult.EpMask & TempMask 

   tResult.ResultInfo = tEpTbl.pThisEpMpNode 

   return tResult 

   } 

  } 

 /*  

 || endpoint assignment was not success, cannot do endpoint  

 || constrain check  

 */ 

 else 

  { 

  tResult.fSuccess = FALSE 

  tResult.sMsg = "Endpoint assignment failure, cannot process uni-direction 

endpoint constraint check" 

  tResult.EpMask = 0 

  tResult.ResultInfo = tEpTbl.pThisEpMpNode 

  return tResult 

  } 

 } 

 

Usbrc.ConstrainCheck.Catena1610 = Catena1610; 

/* start the constrain check */ 

return Usbrc.ConstrainCheck.Catena1610.Start() 
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Appendix A – References 
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http://www.usb.org/ 

Acronyms and Abbreviations 

Terms Description 

ANSI American National Standards Institute 

ISO International Organization for Standardization 

ROM Read Only Memory 

USB Universal Serial Bus 

USBRC USB Resource Compiler 

UTF-16 16-bit Unicode Transformation Format 
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