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1.1. USB HID Structure

1.1. USB HID Structure

Device String
descriptor descriptor

l

Configuration
descriptor

l

Interface
descriptor

Endpoint HID
descriptor descriptor

l l

Report Physical
descriptor descriptor
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1.2. HID descriptor

1.2. HID descriptor

6.2.1 HID Descriptor

The HID descrniptor identifies the length and type of subordinate descriptors for a

device.
Part Offset/Size  Description
(Bvtes)

bLength 0/1 Numeric expression that is the total size of the
HID descriptor.

bDescriptorType 1/11 Constant name specifying tvpe of HID
descriptor.

bedHID 212 Numeric expression identifying the HID Class
Specification release.

bCountryCode 4/1 Numeric expression identifying country code of
the localized hardware.

bNumDescriptors 51 Numeric expression specifying the number of
class descriptors (always at least one 1.e. Report
descriptor.)

bDescriptorType 6/1 Constant name identifying type of class
descriptor. See Section 7.1.2: Set_Descriptor
Request for a table of class descriptor constants.

wDescriptorLength 72 Numeric expression that is the total size of the
Report descriptor.

[BDescriptorIype]... 9/1 Constant name specifying type of optional
descriptor.

[wDescriptorLength]... 10/2 Numeric expression that is the total size of the

optional descriptor.
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1.2.1. HID Class Structure

1.3. HID Class Structure

Application
Collection
|
L J i
Collaction Repart
.......... pr— j,
r v
Main lem
Report Report
Report Size
l' 1‘ Report Count
Main Iterm Main Item |
Report Size Report Size 1 ¥
Usage Usage
REF D" Gﬂunl HEMH EDUm B —— —_—
Logical Minimum Logical Minimum
Logical Maximurm Logical Maximurm

I

Usage

Usage

Usage

Lsage
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1.2.2. Short Items
1.4. HID Short Items

6.2.2.2 Short ltems

The short 1item format packs the item size, type, and tag mto the first byte. The
first byte may be followed by 0. 1. 2. or 4 optional data bytes depending on the
size of the data.

Bits 2322212019181716 1514131211 1098 7E54 32 10

Parts | bTag | bType : bSize |
. el e ——
Part Description
bSize Numeric expression specifying size of data:
0 =0 bytes
1 =1byte
2 =2 bytes
3 =4 bytes
bType Numeric expression identifying type of item where:
0=Main
1 = Global
2 =Local
3 = Reserved
bTlag Numeric expression specifying the function of the item.

[data] Optional data.
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1.2.3. Long Items
1.5. HID Long Items

6.2.2.3 Long items

Like the short item format, the long item format packs the item size_ type. and tag
into the first byte. The long item format uses a special item tag value to indicate
that 1t 15 a long item The long item size and long item tag are each 8-bat
quantities. The item data mav contain up to 255 bytes of data.

Bits 258...24 23222120191831716 151413121110868 7654 32 10
Parts [data] blLongltemTag bDataSize : 10
Bytes 3-258 2 1 0
Part Description
bSize Numeric expression specifying total size of item where size 1s 10 (2

bytes). denotes item type as long.
bType Numeric expression identifying type of item where

3 =Reserved
bTag Numeric expression specifying the function of the item; always 1111.
[bDataSize] Size of long item data.

[BLongltemTag) Long item fag.
[data) Optional data items.
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1.2.4. Main Items

1.6. HID Main Items

One-Byte
Prefix (nn
Tepresents

Main item tag size value)  Valid Data
Input 1000 00 pn Bit0 {Data (0) | Constant (1)}
Bit1 {Array (0) | Variable (1)}
Bit2 {Absolute (0) | Relative (1)}
Bit 3 {INo Wrap (0} | Wrap (1)}
Bit 4 {Linear (0} | Non Linear (1)}
Bit 5 {Preferred State (0) | No Preferred (1)}
Bit 6 {WNo Null position (0) | Null state(1)}
Bit 7 Reserved (0)
Bit § {Bit Field (0) | Buffered Bvtes (1)}
Bit 31-0 Reserved (0)
Output 1001 00 nn Bit 0 {Data (0) | Constant (1)}
Bit1 {Array (0) | Variable (1)}
Bit2 {Absolute (0) | Relative (1)}
Bit 3 {No Wrap (0) | Wrap (1)}
Bit4 {Linear (0) | Non Linear (1)}
Bit 5 {Preferred State (0) | No Preferred (1)}
Bitd {No Null position () | Mull state(1)}
Bit7 {Non Volatile (0) | Volatile (1)}
Bit § {Bit Field (0) | Buffered Bvtes (1)}
Bit 31-0 Reserved (0)
Feature 1011 00 pn Bit0 {Data (0) | Constant (1)}
Bit 1 {Array (0} | Variable (1)}
Bit2 {Absolute (0) | Relative (1)}
Bit 3 {INo Wrap (0} | Wrap (1)}
Bit 4 {Linear (0} | Non Linear (1)}
Bit 5 {Preferred State (0) | No Preferred (1)}
Bit 6 {WNo Null position (0) | Null state(1)}
Bit 7 {Non Volatile {0) | Volatile (1)}
Bit § {Bit Field (0) | Buffered Bvtes (1)}
Bit31-9 Reserved (0)
Collection 1010 00 nn 0=00 Physical (group of axes)
0x01 Application (mouse, kevboard)
0x02 Logical (interrelated data)
0x03 Report
0=x04 Named Array
0x05 Usage Switch
0=x06 Usage Modifier
0=x07-0x7TF Reserved
0x80-0xFF Vendor-defined
End Collection 1100 00 pn Not applicable. Closes an item collection.
Reserved 1101 00 nmn to  Not applicable. Reserved for future ifems.

1111 00 an
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1.2.5. Global Items

1.7. HID Global Items

Global item tag

One-Byte

Prefix (nn
represents
size value)

Description

Usage Page

Logical Minimum

Logical Maximum

Physical Minimum

Physical Maximum
Unit Exponent

Unit
Report Size

Report ID

Report Count

Push

Pop

Reserved

0000 01 nn

0001 01 nn

0010 01 nn

0011 01 nn

0100 01 nn

0101 01 nn

011001 nn
0111 01 nn

1000 01 nn

1001 01 nn

101001 nn

101101 nm

1100 01 nn to

111101 nn

Unsigned integer specifying the current Usage
Page. Since a usage are 32 bit values, Usage
Page items can be used to conserve space in a
report descriptor by setting the high order 16 bits
of a subsequent usages. Any usage that follows
which is defines 16 bits or less is interpreted as a
Usage ID and concatenated with the Usage Page
to form a 32 bit Usage.

Extent value in logical units. This is the
minimum value that a variable or array item will
report. For example. a2 mouse reporting x
position values from 0 to 128 would have a
Logical Minimum of 0 and a Logical Maximum
of 128.

Extent value in logical units. This is the
maximum value that a variable or array item will
report.

Minimum value for the physical extent of a
variable item_ This represents the Logical
Minimum with units applied to it.

Maximum value for the physical extent of a
variable item.

Value of the unit exponent in base 10. See the
table later in this section for more information.

Unit values.

Unsigned integer specifying the size of the report
fields in bits. This allows the parser to build an
item map for the report handler to use. For more
information. see Section 8: Report Protocol.

Unsigned value that specifies the Report ID. If a
Report ID tag is used anywhere in Report
descriptor. all data reports for the device are
preceded by a single byte ID field. All items
succeeding the first Report ID tag but preceding
a second Report ID tag are included in a report
prefixed by a 1-byte ID. All items succeeding the
second but preceding a third Report ID tag are
included in a second report prefixed by a second
ID. and so on.

This Report ID value indicates the prefix added
to a particular report. For example. a Report
descriptor could define a 3-byte report with a
Report ID of 01. This device would generate a
4-byte data report in which the first byte is 01.
The device may also generate other reports, each
with a unique ID. This allows the host to
distinguish different types of reports arriving
over a single interrupt in pipe. And allows the
device to distinguish different types of reports
arriving over a single interrupt out pipe. Report
ID zero is reserved and should not be used.
Unsigned integer specifying the number of data
fields for the item; determines how many fields
are included in the report for this particular item
(and consequently how many bits are added to
the report).

Places a copy of the global item state table on
the stack.

Replaces the item state table with the top
structure from the stack.

Range reserved for future use.
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1.2.6. Local Items

1.8. HID Local Items

One-Byte
Prefix (nn
represents

Tag size value) Description

Usage 0000 10 nn Usage index for an ifem usage; represents a
suggested usage for the 1fem or collection. In the
case where an item represents multiple controls, a
Usage tag may suggest a usage for every variable
or element in an array.

Usage Minimum 0001 10 nn Defines the starting usage associated with an array
or bitmap.

Usage Maximum 0010 10 nn Defines the ending usage associated with an array
or bitmap.

Designator Index 0011 10 nn Determines the body part used for a control. Index
points to a designator in the Physical descriptor.

Designator 0100 10 nn Defines the index of the starting designator

Minimum associated with an array or bitmap.

Designator 0101 10 nn Defines the index of the ending designator

Maximum associated with an array or bitmap.

String Index 0111 10 nn String index for a String descriptor; allows a string
to be associated with a particular ifem or control.

String Minimum 1000 10 nn Specifies the first string index when assigning a
group of sequential strings to controls in an array
or bitmap.

String Maximum 1001 10 an Specifies the last string index when assigning a
group of sequential strings to controls in an array
or bitmap.

Delimiter 1010 10 nn Defines the beginning or end of a set of local items
(1 = open set. 0 = close set).

Reserved 1010 10 mn to Reserved.

1111 10 nn




Table 1: Usage Page Summary

Page ID Page Name Section or Document

oo Undefined

01 Zeneric Desktop Controls 4

02 Simulation Controls 5

03 YR Controls 0

04 Sport Controls 7

05 zame Controls a8

06 Generic Device Controls 9

o7 Keyboard/Keypad 10

08 LEDs 11

04 Button 12

0A Ordinal 13

0B Telephony 14

oc Consumer 15

oo Digitizer 16

0E Reserved

0F PID Page LI58 Physical interface Device
definitions for force feedback
and related devices.

10 Unicode 17

1113 Reserved

14 Alphanumeric Display 18

15-3f Reserved

40 Medical Instruments 19

41-TF Reserved

B0-83 Monitor pages 58 Device Class Definition for
Monitor Devices

84-87 Power pages U158 Device Class Definition far
Power Devices

22-EB Reserved

BC Bar Code Scanner page 158 Device Class Definition for

2D Scale page Point of Sale Devices

BE Magnetic Stripe Reading (M3R)

Devices

BF Reserved Point of Sale pages

a0 Camera Confrol Page U158 Device Class Definition far
image Class Devices

g1 Arcade Page QAAF Definifions for arcade and
coinop related Devices

92-FEFF Reserved

FFOO-FFFF WVendor-defined
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2.1. Normal examples

2.1.1. Generic mouse

3-button mouse:

2.1. HID Report Example - 3 button mouse

E.10 Report Descriptor (Mouse)

Item Value (Hex)
Usage Page (Generic Desktop), 0501
Usage (Mouse). 09 02
Collection (Application), Al 01
Usage (Pointer), 0201
Collection (Physical), Al 00
Usage Page (Buttons), 05 09
Usage Minimum (01), 1201
Usage Maximun (03). 2003
Logical Minimum (0), 1500
Logical Maximum (1), 2501
Report Count (3), 0503
Report Size (1). 7501
Input (Data, Variable, Absolute), -3 button bits 8102
Report Count (1), 0501
Report Size (5). 7505
Input (Constant), .5 bit padding 8101
Usage Page (Generic Desktop), 0501
Usage (X). 09 30
Usage (Y). 09 31
Logical Minimum (-127). 15 81
Logical Maximum (127), 257F
Report Size (8). 7508
Report Count (2), a5 02
Input (Data, Varnable, Relative), .2 position bytes (X & Y) 81 06
End Collection, ]
End Collection co

Note: above data’ s format is:
0501 = 0x 01 05

0902 =0x 0209

10
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2.1.2. Keyboard

2.2. HID Report Example - keyboard - 1/2

# 10 3RS 453K 7T 36 )

£k

15 8 Hn b5

Usage Page (Generic Desktop). 0x0105

Usage (Keyboard). 0x0609

Collection (Application). 0x01Al
Usage Page (Kevboard), 0x0705
Usage Minimum (224). 0xEO019
Usage Maximum (231). 0xE729
Logical Minimum (0). 0x0015
Logical Maximum (1). 0x0125
Report Size (1). 0x0175
Report Count (8). 0x0895
Input (Data. Variable, Absolute), [0x0281
Report Size (8). 0x0875
Report Count (1). 0x0195
Input (Constant), 0x0181
Usage Minimum (0). 0x0019

11
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2.3. HID Report Example - keyboard - 2/2

Usage Maximum (101). 0x6529
Logical Minimum (0). 0x0015
Logical Maximum (101). 0x6525
Report Size (8). 0x0875
Report Count (6). 0x0695
Input (Data. Array), 0x0081
Usage Page (LEDs). 0x0805
Usage Minimum (1). 0x0119
Usage Maximum (5). 0x0529
Logical Minimum (0). 0x0015
Logical Maximum (1). 0x0125
Report Size (1). 0x0175
Report Count (5). 0x0595
Output (Data, Variable. Absolute). |0x0291
Report Size (3). 0x0375
Report Count (1). 0x0195
Output (Constant). 0x0191
End Collection 0xC0

2.2. An HID Report Example analysis

Follow is the example.

According to the format, defined in specification:
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2.4. HID Data Format

Bits 2322212019181716 15141312111098 7654 3 2 1 0
[data] [data] bTug i bTipe | bSize
Bytes 2 1 0

Now to analysis the corresponding meaning for every group bytes:

o

Data send by LSB

The data is send by LSB, so when "0x45, OxFF'

is sent, first send is “0x45" , second

send “OxFF” ,the LSBis “0x45" located in low address, the MSB “OxFF” located
in high address, so the hex value is “ OxFF45 “

0x06, 0x45, OxFF,©

0x0A, 0x00, 0xA0,©

OxAl, 0x01,©

0x75, 0x08,0

0x96, 0x07, 0x01,©

0x15, 0x00,0

0x26, OxFF, 0x00,@

0x0A, 0x01, 0xA0,©

0x91, 0x02,©

0x75, 0x08,®

0x95, 0x08,®

0x0A, 0x02, OxA0,®

0x81, 0x02,®

0xCo®

O |[Data] [Data] bTag=7:4 bType=3:2 | bSize=1:0 0x06

OxFF 0x45 0000 01 10 0000 0110
OxFF45 -> OxFFOO -OxFFFF |Usage Page |Global item |2 bytes

= Vendor defined

® |[Data] [Data] bTag=7:4 bType=3:2 | bSize=1:0 |0x0A

0xAO0 0x00 0000 10 10 0000 1010
Usage=0xA000 Usage Local item 2 bytes

here Usage=0xA000 is just self defined, just need not confict with self's others, no other

special meanin

© [Data] bTag=7:4 bType=3:2 | bSize=1:0 |0xAl
0x01 1010 00 01 1010 0001
Application | Collection Main item 1 bytes
(mouse,
keyboard)

o [Data] bTag=7:4 bType=3:2 | bSize=1:0 | 0x75
0x08 0111 01 01 0111 0101
Report Size =|Report Size |Global item |1 bytes
0x08 bits

13
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[Data] [Data] bTag=7:4 bType=3:2  bSize=1:0 0x96
0x01 0x07 1001 01 10 1001 0110
Report Count = 0x0107=263 |Report Count |Global item |2 bytes
[Data] bTag=7:4 bType=3:2 | bSize=1:0 0x15
0x00 0001 01 01 0001 0101
Logical Logical Global item |1 bytes
Minimum = Minimum
0x00
[Data] [Data] bTag=7:4 bType=3:2 | bSize=1:0 0x26
0x00 OxFF 0010 01 10 0010 0110
Logical Maximum Logical Global item |2 bytes
=x00FF=255 Maximum
[Data] [Data] bTag=7:4 bType=3:2  bSize=1:0 0x0A
0xA0 0x01 0000 10 10 0000 1010
Usage = 0xA001 Usage Local item 2 bytes

here Usage=0xA001 is just self defined, just need not confict with self's others, no other

special meanin

L)}

[Data] bTag=7:4 bType=3:2 | bSize=1:0 0x91
0x02 1001 00 01 1001 0001
0x02=0000 |Output Main item 1 bytes
0010
Bit 1 { Variable
o8}
All other bits
are Reserved
)
[Data] bTag=7:4 bType=3:2 | bSize=1:0 0x75
0x08 0111 01 01 0111 0101
Report Size =|Report Size |Global item |1 bytes
0x08 bits
[Data] bTag=7:4 bType=3:2  bSize=1:0 0x95
0x08 1001 01 01 1001 0101
Report Report Count |Global item |1 bytes
Count= 0x08
=8
[Data] [Data] bTag=7:4 bType=3:2 | bSize=1:0 0x0A
0xA0 0x02 0000 10 10 0000 1010
Usage = 0xA002 Usage Local item 2 bytes
[Data] bTag=7:4 bType=3:2  bSize=1:0 0x81
0x02 1000 00 01 1000 0001
0x02=0000 |Input Main item 1 bytes
0010
Bit 1 { Variable

14
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[Data] bTag=7:4 bType=3:2  bSize=1:0 0x81

All other bits

are Reserved

)

o [Data] bTag=7:4 bType=3:2 | bSize=1:0 |0xCO
1100 00 00 1100 0000
Closes an item collection |End Main item 0 bytes

Collection

After analyze following data, the summary is:

Usage Page (OxFF45)

=Vendor-Specific

OxFF45 06| Global

Usage (OxA000)

0xA000 OA | Local

Collection (Application)

0x01 Al|Main

Report Size (8)

0x08 75|Global

Report Count (263)

0x0107 96 | Global

Logical Minimum (0) 0x00 15|Global

Logical Maximum (255) 0x00FF 26|Global

Usage (0xA001)

OxA0001 OA|Local

Output (Variable)

0x02 91 |Main

Report Size (8)

0x08 75|Global

Report Count (8)

0x08 95| Global

Usage (0xA002)

0xA002 OA |Local

Input (Variable)

0x02 81|Main

End Collection

0xCO|Main

Report (Usage=0xA0000)

Output Report (Usage=0xA001)

263 bytes

Byte O

Byte 1

Byte 261

Byte 262

Input Report (Usage=0xA002)

8 bytes

Byte O

Byte 1

Byte 7

All of above means:

1. Thisis a vendor-specific HID device




HID Report Example

2. input or output is relative to Host side:
« Output = Host = Device = host send 263 bytes to device
» Input = Host < Device = device send 8 bytes to host

3. Every bytes value range is 0~255

16
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