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Outline

**Overview of Windows Driver
***Overview of HID

*HID API

***Functions for Using HID
“*Example
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Types of Windows Drivers

s+*User-mode drivers
s+*Kernel-mode drivers
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Hierarchical Driver

Applications
I Win32 API calls User
mode
Win32 sub-system
T I/O request packets
Hardware device drivers
Kernel
I/O request packets
I qu P mode

Bus drivers

t Hardware-specific interface

Hardware
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Windows Supported
Drivers
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USB Host Driver - WDM

Windows 32 Driver Model (WDM)

Application Code
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Driver Architecture of HID USB

Driver
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Design of INF Files

*USB\VID 0547&PID 0080.DeviceDesc="
Cypress EZ-USB Development Board"

USB\VID 04B4&PID 0081.DeviceDesc="
Cypress EZ-USB FX2 Development Board"

*USB\VID 0547&PID _ 1002.DeviceDesc="
Cypress EZ-USB Sample Device"

*USB\VID 04B4&PID 1002.DeviceDesc="
Cypress EZ-USB Sample Device"
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Types of Kernel-Mode Drivers

File system drivers (FAT
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HID INF

“*[HID Inst.CopyFiles.NT]
**hidusb.sys

*hidclass.sys

*hidparse.sys

*Windows 98 : HIDDEV.INF
“* Windows 2000 : INPUT.INF
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Types of Kernel-Mode Drivers

“*Highest-level drivers
*»* Intermediate drivers
s»*|_owest-level drivers
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Types of WDM Drivers

**Bus drivers
**Function drivers
s»*Filter drivers
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Bus Drivers

**A bus driver services a bus controller,
adapter, or bridge.

“**Microsoft provides bus drivers for most
common buses, such as PCI, PnplSA, SCSI,
and USB.

**A bus driver does not handle read and write
requests for the devices on Its bus.
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Primary Responsibilities of a Bus
Driver

*s*Enumerate the devices on its bus.

“*Respond to Plug and Play IRPs and power
management IRPs.

“*Multiplex access to the bus (for some buses).
“*Generically administer the devices on its bus.




Function Drivers

**A function driver is the main driver for a
device.

A function driver provides the operational
Interface for its device.

«*Typically the function driver handles reads and
writes to the device and manages device power
policy.

“*1f a device is being driven in raw mode, it has

no function driver and no upper or lower-level
filter drivers.
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Typical examples of HID class

devices
“*»Keyboards and pointing devices
> standard mouse devices, trackballs, and joysticks
***Front-panel controls
> knobs, switches, buttons, and sliders

s*Controls

> data gloves, throttles, steering wheels, and rudder
pedals

*s*Devices
> bar-code readers, thermometers, or voltmeters



The primary and underlying goéls of
the HID class definition

***Be as compact as possible to save device data
space.

*** Allow the software application to skip
unknown information.

“»*Be extensible and robust.
“*Support nesting and collections.

**Be self-describing to allow generic software
applications.
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Goals of the HID class definition

“**Be as compact as possible to save device data
space.

*** Allow the software application to skip
unknown information.

“»*Be extensible and robust.
“*Support nesting and collections.

**Be self-describing to allow generic software
applications.
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HID class descriptors

HID descriptor
Type Present Size

Report ¥ n
Physical ¥ n

} y

Report Fhysical
descriptor descriptor set
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Report descriptor

*»»To describe each piece
of data that the device
generates and what the
data iIs actually
measuring

“*» For example, a Report
descriptor defines items
that describe a position
or button state
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Report descriptor

Item(s)
(tag, type, size, data)
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Physical descriptor Sets

*To be optional
descriptors which

prOVide Information Physical descriptor set
about the part or parts of -
the human body used to : ,
activate the controls on a “ Physical descriptor
device
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descriptor structure

Device Sitring
descriptor descriptor

!

Configuration
descriptor

:

Interface
descriptor

Endpoirt HiICy
descriptor descriptor

Reaeport Physical
descriptor descriptor
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Functional Characteristics

*»*Class
**Subclass
»*Interfaces
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The HID Class

“»» USB devices are segmented into device classes that:
> Have similar data transport requirements.
> Share a single class driver.
*For example, Audio class devices require isochronous
data pipes.
“*HID class devices have different (and much simpler)
transport requirements.

“»The USB Core Specification defines the HID class
code.

* The binterfaceClass member of an Interface descriptor
Is always 3 for HID class devices.
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Subclass

¢ During the early development of the HID specification,
subclasses were intended to be used to identify the
specific protocols of different types of HID class
devices.

*»That is, devices would need to fit into narrowly
defined subclasses and would not be able to provide
an%/ flunctionality beyond that supported by the
subclass.

*The binterfaceSubClass member declares whether a
device supports a boot

«»*interface, otherwise it is O.
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Subclass Codes

Subclass Code Description

0 No Subclass

1 Boot Interface Subclass
2-255 Reserved
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Protocols

*A variety of protocols are supported HID
devices.

**The binterfaceProtocol member of an Interface

descriptor only has meaning if the

binterfaceSubClass member declares that the
device supports a boot interface, otherwise it is




Protocol Codes

Protocol Code Description
0 None

1 Keyboard

2 Mouse
3-255 Reserved




