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Preface

Read This First

About This Manual
This user’s guide contains pertinent information about the bootcode process,
of the TUSB2136/3210.

How to Use This Manual
This document contains the following chapters:

Chapter 1—Introduction

Chapter 2—TUSB2136/3210 USB Firmware Flow

Chapter 3—Function

Chapter 4—Bootcode Defaults

Chapter 5—Header Format and Vendor USB Requests

I N I Ay My

Chapter 6—Programming Considerations and Bootcode File List

Notational Conventions
This document uses the following conventions.

(1 Program listings, program examples, and interactive displays are shown
inaspeci al typeface similarto a typewriter’s. Examples use a bol d
ver si on of the special typeface for emphasis; interactive displays use a
bol d ver si on of the special typeface to distinguish commands that you
enter from items that the system displays (such as prompts, command
output, error messages, etc.).

Here is a sample program listing:

0011 0005 0001 .field 1, 2
0012 0005 0003 .field 3, 4
0013 0005 0006 .field 6, 3
0014 0006 .even

Here is an example of a system prompt and a command that you might
enter:

C. csr —a /user/ti/sinmuboard/utilities



FCC Warning

FCC Warning

[ In syntax descriptions, the instruction, command, or directive is in a bold
typeface fontand parameters are in an italic typeface. Portions of a syntax
that are in bold should be entered as shown; portions of a syntax that are
in italics describe the type of information that should be entered. Here is
an example of a directive syntax:

.asect "section name”, address

.asectis the directive. This directive has two parameters, indicated by sec-
tion name and address. When you use .asect, the first parameter must be
an actual section name, enclosed in double quotes; the second parameter
must be an address.

[ Square brackets ([ and ] ) identify an optional parameter. If you use an
optional parameter, you specify the information within the brackets; you
don't enter the brackets themselves. Here’s an example of an instruction
that has an optional parameter:

LALK 16-bit constant [, shift]

The LALK instruction has two parameters. The first parameter, 16-bit con-
stant, is required. The second parameter, shift, is optional. As this syntax
shows, if you use the optional second parameter, you must precede it with
a comma.

Square brackets are also used as part of the pathname specification for
VMS pathnames; in this case, the brackets are actually part of the path-
name (they are not optional).

[ Braces( {and} )indicate alist. The symbol | (read as or) separates items
within the list. Here’s an example of a list:

N
This provides three choices: *, * +, or *—.

Unless the list is enclosed in square brackets, you must choose one item
from the list.

[ Some directives can have a varying number of parameters. For example,
the .byte directive can have up to 100 parameters. The syntax for this di-
rective is:

.byte valueq [, ..., valuep]

This syntax shows that .byte must have at least one value parameter, but
you have the option of supplying additional value parameters, separated
by commas.

This equipmentis intended for use in a laboratory test environment only. It gen-
erates, uses, and can radiate radio frequency energy and has not been tested
for compliance with the limits of computing devices pursuant to subpart J of
part 15 of FCC rules, which are designed to provide reasonable protection
against radio frequency interference. Operation of this equipment in other en-
vironments may cause interference with radio communications, in which case
the user at his own expense will be required to take whatever measures may
be required to correct this interference.
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Chapter 1

Introduction

Chapter 1 illustrates the bootcode process with bootcode flow charts. It
contains a description of the TUSB2136/3210 bootcode document main
program and a flow chart of the interrupt service routine, control (setup)
endpoint handler, inputendpoint 0 interrupt handler, output endpoint 0 handler,
and the output endpoint 1 handler.

Topic Page
1.1 Bootcode Main Program .............ouuiiiiiinneniiinannnn.. 1-2
1.2 Interrupt Service Routine ...t 1-4
1.3 Control (Setup) Endpoint Handler .............................. 1-6
1.4 Input Endpoint O Interrupt Handler ........... ... ... ... ... .... 1-6
1.5 Output EndpointOHandler .......... ... ... i, 1-7
1.6 Output Endpoint 1 Handler .......... ... .. ... 1-7
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Bootcode Main Program

1.1 Bootcode Main Program

1-2

After power-on reset, the bootcode copies predefined USB descriptors to the
shared RAM. The first USB descriptor is the device descriptor. It describes the
embedded function class, vendor ID, product ID, etc. The second USB
descriptor is the configuration descriptor, which contains information such as
how the device is powered, the number of configurations available, type and
number of interfaces, and endpoint descriptors. From these two descriptors,
Windows loads the necessary device drivers and performs pertinent actions.

Vendor and product IDs are crucial to the bootcode. Windows gets VID and
PID through the standard USB device request and then tries to match the two
IDs with its own database. If Windows finds them in the database, it loads the
corresponding device driver. If it is not able to match the IDs, it provides a
prompt directing the user to provide the driver disks, which contain the INF
files.

Once the bootcode finishes copying descriptors, it looks for the EEPROM on
the 12C the port. If a valid signature is found, it reads the data type byte. If the
datatype is application code, it downloads the code to an external data space.
Once the code is loaded and the checksum is correct, bootcode releases
control to the application code. When the data contains USB device
information, the bootcode interprets the data and copies it to hub registers and
to the embedded function device descriptor, if the checksum is correct. If the
data does not contain USB device information, bootcode restores predefined
settings to the hub register and device descriptor.

After the bootcode updates the hub register and device descriptor, it sets up
for a USB transaction and connects itself to the USB. It remains there until the
host drivers download the application code. Once complete, it disconnects
from the USB and releases control to the application code. Figure 1-1
illustrates bootcode operation.



Figure 1-1. Main Routine
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Interrupt Service Routine

1.2 Interrupt Service Routine

Interrupt service is generated from external interrupt 0. The TUSB2136/3210
uses this interrupt for internal peripherals. This interrupt consists of
input/output endpoints and setup packet.

The main service routine confirms the source of interrupt, then notifies
corresponding functions. Once interrupt is performed, the main service routine
clears INTVEC registers to inform hardware that the service is complete, then
releases control back to the main program. Figure 1-2 illustrates how each
service is processed.

1-4



Interrupt Service Routine

Figure 1-2. Interrupt Service Routine
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Control (Setup) Endpoint Handler

1.3 Control (Setup) Endpoint Handler

Once bootcode receives a setup packet from the host, a control packet
interrupt handler acquires control from the interrupt service routine. This
handler processes the incoming packet, performs the appropriate action, then
returns control to the interrupt service routine, as shown in Figure 1-3.

Figure 1-3. Control (Setup) Endpoint Handler

( Setup packet handler )

\d

Process standard USB
request and configuration

Stall IEPO if the incoming setup
packet is illegal

\d

( End of interrupt )

1.4 Input Endpoint O Interrupt Handler

Figure 1-4 illustrates the process of sending data back to the host. If the last
packet is sent, the handler stalls the input endpoint, which prevents the host
from getting more data.

Figure 1-4. Input Endpoint O Interrupt Handler
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This scheme works fine even in
status stage because stall will be
clear once setup packet is received.

\4
( End of interrupt

\——/
A
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Output Endpoint 0 Handler

1.5 Output Endpoint 0 Handler

Figure 1-5 demonstrates the process bootcode uses to deal with an output
endpoint 0 interrupt. Since bootcode does not support control write with a data
stage, it merely clears the NAK bit in the handler.

Figure 1-5. Output Endpoint O Interrupt Handler

( Output endpoint 0 handler )

A4

Clear NAK bit

Bootcode does not support control
write with data stage. Therefore, this
Y interrupt only happens in status stage
( End of interrupt ) of control read. Clear the NAK bit in

OEPO so next OEPO can receive next
OUT packet in status stage, or it does
nothing.

1.6 Output Endpoint 1 Handler

The application code is downloaded from output endpoint 1, as shown in
Figure 1-6. This endpoint supports double buffering. Therefore, it switches to
the other buffer as soon as the current buffer receives data from the host.

Figure 1-6. Output Endpoint 1 Interrupt Handler

( Output endpoint 1 handler )
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A4
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A4

( End of interrupt )
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Chapter 2

TUSB2136/3210 USB Firmware Flow

There are three types of control transfers in standard USB requests.
Figures 2—1 through 2—3 and Tables 1-1 and 1-2 demonstrate the process
bootcode uses to respond to each control transfer.

Topic

Page
2.1 Control Write Transfer With Data Stage ......................... 2-2
2.2 Control Write Transfer Without Data Stage ...................... 2-2
2.3 Control Read Transfer With Data Stage ......................... 2-3

2-1



Control Write Transfer With Data Stage (Boot Code Does Not Support

2.1 Control Write Transfer With Data Stage (Boot Code Does Not Support

This)
Figure 2—1. Control Write Transfer With Data Stage
Setup Stage —» Data Stage » Status Stage —»
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Il\‘lT INT Il\‘lT INT ‘ J

v

1.Hardware generate interrupt
to MCU.
2.Set NAK on both endpoints.
3.Set DIR bit in USBCTL to
indicate the data direction
and SIR bit to indicate SETUP
interrupt is being served.
4.Decode the setup packet.
5.1f another setup packet
arrives, abandon this one.
6.Executes appropriate routines.
a) Clear NAK bit in OUT
endpoint.
b) Clear NAK bit in IN endpoint

for status stage.
N 9 J

1.Hardware generate interrupt to
MCU.

2.Copy data data from OUT buffer.

3.Clear the NAK bit.

4.If all data has been received,
stall output endpoint.

2.2 Control Write Transfer Without Data Stage

1.Hardware handles this but
does not generate interrupt
to MCU.

Table 2—-1.Boot Code Response to Control Write Transfer Without Data Stage

Control Write Transfer Without Data Stage

Action in Boot Code

Clear feature of device

Stall endpoint

Clear feature of interface

Stall endpoint

Clear feature of endpoint

Clear stall on requested endpoint

Set feature of device

Set remote wakeup feature

Set feature of interface

Stall endpoint

Set feature of endpoint

Stall requested endpoint

Set address

Set device address

Set descriptor

Stall endpoint

Set configuration

Set bConfiguredFlag

Set interface

Stall endpoint

Synchronization frame

Stall endpoint




Control Read Transfer With Data Stage

Figure 2—-2. Control Write Transfer Without Data Stage

Setup Stage— Status Stage —»

Setup (0) IN(2)

i I
:

1.Hardware generate interrupt 1.Hardware handles this but
to MCU. does not generate interrupt
2.Set NAK on both endpoints. to MCU.
3.Set DIR bit in USBCTL to
indicate the data direction
and SIR bit to indicate SETUP
interrupt is being served.
4.Decode the setup packet.
5.1f another setup packet
arrives, abandon this one.
6.Executes appropriate routines.
a) Clear NAK bit in OUT
endpoint.
b) Clear NAK bit in IN endpoint

\ for status stage. J

2.3 Control Read Transfer With Data Stage

Table 2—-2. Boot Code Response to Control Read Transfer With Data Stage

Control Read Transfer With Data Stage Action in Boot Code

Get status of device Return remote wake-up and power status

Get status of interface No action and return zero

Get status of endpoint Return the endpoint status (stall or not)

Get descriptor of device Return device descriptor

Get descriptor of configuration Return configuration descriptor

Get descriptor of string

lllegal requests, stall endpoint

Get descriptor of interface

lllegal requests, stall endpoint

Get descriptor of endpoint

lllegal requests, stall endpoint

Get configuration

Return bConfiguredFlag value

Get interface

No action and return zero

TUSB2136/3210 USB Firmware Flow



Control Read Transfer With Data Stage

Figure 2—-3. Control Read Transfer With Data Stage
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Chapter 3

Function

Chapter 3 contains a bootcode module list with a functional description of each
module.

Topic Page

3.1 Bootcode Functional Module List ............ ... ... ... ... .... 3-2
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Bootcode Functional Module List

3.1 Bootcode Functional Module List

3.1.1 Bootcode.c File

3-2

a

VOID FillEp0TxWithNextDataPacket (VOID)

This function is alerted by an interrupt service routine if there is an IN token
addressed to endpoint 0 from the host. This routine packetizes the
remainder of the data and sends one packet to the host. If the data is more
than packet size, the next packet is sent during the next interrupt
immediately after hardware receives the next IN token.

VOID TransmitBufferOnEpO(PBYTE pbBuffer)
This checks the length and then requests the
FillEpOTxWithNextDataPacket() function to send data out.

VOID TransmitNullResponseOnEpO(VOID)
This sends a zero length packet to the host, which is used as an
acknowledgement in the status page

VOID Stall EndPoint0(VOID)

This stalls both input and output endpoint 0, preventing the host from
sending or receiving data from endpoint 0. It is sometimes used to indicate
there is an error in the transaction.

VOID EndpointOControl(VOID)
This supplies and executes standard USB and several vendor-specific
requests.

VOID UsbDatalnitialization(VOID)
This enables interrupts and initializes USB registers.

VOID CopyDefaultSettings(VOID)
This copies default descriptors and initializes variables.

VOID SetupPacketinterruptHandler(VOID)

This is called by interrupt service routine when there is a setup packet
received. This function presets some variables before it calls the
EndpointOControl() function.

VOID EpOlnputinterruptHandler(VOID)

This is transmitted by the interrupt service routine when an IN token is
received. If there is more data to send, it notfies the
FillEpO0TxWithNextDataPacket() function to send data. Immediately after
the last packet is sent, it stalls the endpoint, which prevents the host from
getting data.

VOID EpOOutputinterruptHandler (VOID)

This is transmitted during the status stage of the control read transfer in
the bootcode. Bootcode always stalls the output endpoint due to the lack
of control-write-with-data-stage support.

VOID Ep1OutputinterruptHandler(VOID)

This function is transmitted if there is an OUT token to endpoint 1. The first
packet of the data contains the size and checksum of the application code.
Because endpoint 1 is a double buffer, this routine keeps tracking the
buffer sequence.



3.1.2 12C.c File

3.1.3 Header.c File

Bootcode Functional Module List

Interrupt [0x03] VOID EXO_int(VOID)

All USB-related interrupts are performed in this routine. It reads in vector
numbers in order to determine the type of interrupt and notifies the
appropriate functions.

VOID main(VOID)

This is performed by the interrupt service routine when a setup packet is
received. It presets some variables, then contacts the EndpointOControl()
function.

VOID i2cSetBusSpeed(BYTE bBusSpeed)
This function sets 12C speed. If bBusSpeed is one, I2C bus operates at
400 kHz.

BYTE i2cSetMemoryType(VOID)
This function sets 12C memory type. The ranges are from 0x01, Type |, to
0x03, Type 3 device.

BYTE i2cWaitForRead(VOID)
Wait routine for 12C read

BYTE i2cWaitForWrite(VOID)
Wait routine for 12C write

BYTE i2cRead(BYTE bDeviceAddress, WORD wAddress, WORD
wNumber, PBYTE pbDataArray)
This routine reads from one to wNumber of bytes.

BYTE i2cWrite(BYTE bDeviceAddress, WORD wAddress, WORD
wNumber, PBYTE pbDataArray)

This routine writes from one to wNumber of bytes. It is possible that some
I2C devices have physical limitations for the number of bytes that can be
written each time. See the 12C device data sheet.

BYTE headerCheckProductiDonl2¢c(VOID)
This function checks for a valid ID on the 12C device.

BYTE headerSearchForValidHeader(VOID)
Checks for a valid signature

BYTE headerGetDataType(WORD wNumber)
Delivers the data type indexed by a wNumber

BYTE LoadFirmwareBasicFroml2¢c(VOID)
Loads the firmware from the 12C device

BYTE LoadUsblInfoBasicFroml2c(VOID)
Loads the USB data from the 12C device

BYTE headerProcessCurrentDataType(VOID)
Checks the data type and processes the data

WORD headerReturnFirmwareRevision(VOID)
This function returns current to the loaded firmware revision.

Function 3.3



Bootcode Functional Module List

[ BOOL UpdateHeader(Word wHeaderSize, BYTE bBlockSize, BYTE

bWaitTime)
This function is used internally for testing. It is not intended for direct calls

by the user.
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Chapter 4

Bootcode Defaults

Chapter 4 lists the defaults used for hub and bootcode settings. There are
tables in each category that list the offset, field, size, and value, and provide
short descriptions for the hub, device, configuration, interface, and interrupt
endpoint 1 descriptors.

Topic Page
4.1 Default HUB Settings . ...t 4-2
4.2 Default Bootcode Settings ..........c i 4-4
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Default HUB Settings

4.1 Default HUB Settings

Table 4-1.Hub Descriptor

Offset [Field Size |Value Description

0 bLength 1 0x09 Size of this descriptor in bytes

1 bDescriptorType 1 0x29 Device descriptor type

2 bNbrPorts 1 6 Number of downstream ports

3 wHubCharacteristics 2 0x0D [1:0] Power switching = 01 (individual)
[2] Compound device =1
[4:3] Over-current protection mode = 01 (individual)
[15:5] Reserved = 0

4 bPwrOn2PwrGood 1 0x32 Time (in 2-ms intervals) from power on to power good

6 bHubContrCurrent 1 0x32 Maximum current requirements of the hub controller
electronics in mA

7 DeviceRemovable 1 0x60 Device removable

8 PortPwrCtriMask 1 OxFF Port power control mask

Table 4-2. Device Descriptor
Offset | Field Size |[Value Description

0 bLength 1 18 Size of this descriptor in bytes

1 bDescriptorType 1 1 Device descriptor type

2 BcdUSB 2 0x0110 USB spec 1.1

4 bDeviceClass 1 OxFF Vendor-specific class

5 bDeviceSubClass 1 0 None

6 bDeviceProtocol 1 0 None

7 bMaxPacketSize0 1 8 Maximum packet size for endpoint 0

8 ID Vendor 2 0x0451 USB assigned vendor ID =TI

10 ID Product 2 0 None

12 BCD Device 2 0x0100 Device release number = 1.0

14 iMmanufacturer 1 0 Index of string descriptor describing manufacturer

15 iProduct 1 0 Index of string descriptor describing product

16 iSerialNumber 1 0 Index of string descriptor describing device serial number

17 bNumConfigurations 1 1 Number of possible configurations

4-2




Table 4-3. Configuration Descriptor

Default HUB Settings

Offset | Field Size |Value Description
0 bLlength 1 9 Size of this descriptor in bytes
1 bDescriptorType 1 2 Configuration descriptor type
2 wTotalLength 2 25=9+ 9+ 7 | Total length of data returned for this configuration.
Includes the combined length of all descriptors
(configuration, interface, endpoint, and class- or
vendor-specific) returned for this configuration.
4 bNumlinterfaces 1 1 Number of interfaces supported by this configuration
5 bConfigurationValue 1 1 Value to use as an argument to the
SetConfiguration() request to select this
configuration
6 iConfiguration 1 0 Index of string descriptor describing this
configuration
7 bmAttributes 1 0xA0 Configuration characteristics
D7: Reserved (set to one)
D6: Self-powered
D5: Remote wake-up is supported
D4-0: Reserved (reset to zero)
8 bMaxPower 1 0 This device consumes no power from the bus.
Table 4—4. Interface Descriptor
Offset | Field Size |Value Description
0 bLength 1 9 Size of this descriptor in bytes
1 bDescriptorType 1 4 Interface descriptor type
2 binterfaceNumber 1 0 Number of interfaces. Zero-based value identifying the
index in the array of concurrent interfaces supported
by this configuration
3 bAlternateSetting 1 0 Value used to select alternate setting for the interface
identified in the prior field
4 bNumEndpoints 1 1 Number of endpoints used by this interface (excluding
endpoint 0). If this value is zero, this interface uses the
default control pipe.
5 binterfaceClass 1 0x09 Vendor-specific class
6 binterfaceSubClass 1 0
7 binterfaceProtocol 1 0
8 ilnterface 1 0 Index of string descriptor describing this interface
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Default Bootcode Settings

Table 4-5. Interrupt Endpoint 1 Descriptor

Offset | Field Size |Value [Description
0 bLength 1 7 Size of this descriptor in bytes
1 bDescriptorType 1 5 Endpoint descriptor type
2 bEndpointAddress 1 0x81 Bits 3—0: The endpoint number
Bit 7: Direction
0 = OUT endpoint
1 =IN endpoint
3 bmAttributes 1 3 Bits 1-0: Transfer type
10 = Bulk
11 = Interrupt
4 wMaxPacketSize 2 1 Maximum packet size this endpoint is capable of sending
or receiving when this configuration is selected
6 binterval 1 OxFF [ Interval for polling endpoint for data transfers, expressed
in milliseconds

4.2 Default Bootcode Settings

Table 4-6. Device Descriptor

Offset [Field Size |Value Description
0 bLength 1 18 Size of this descriptor in bytes
1 bDescriptorType 1 1 Device descriptor type
2 BcdUSB 2 | 0x0110 USB spec 1.1
4 bDeviceClass 1 OxFF Vendor-specific class
5 bDeviceSubClass 1 0 None
6 bDeviceProtocol 1 0 None
7 bMaxPacketSize0 1 8 Maximum packet size for endpoint 0
8 ID Vendor 2 0x0451 USB assigned vendor ID =TI
10 ID Product 2 0x2136 Tl part number = TUSB2136/3210
12 BCD Device 2 0x0100 Device release number = 1.0
14 iMmanufacturer 1 0 Index of string descriptor describing manufacturer
15 iProduct 1 0 Index of string descriptor describing product
16 iSerialNumber 1 0 Index of string descriptor describing device serial number
17 bNumConfigurations 1 1 Number of possible configurations
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Table 4—7. Configuration Descriptor

Default Bootcode Settings

Offset | Field Size |Value Description
0 bLlength 1 9 Size of this descriptor in bytes
1 bDescriptorType 1 2 Configuration descriptor type
2 wTotalLength 2 25=9+ 9+ 7 | Total length of data returned for this configuration.
Includes the combined length of all descriptors
(configuration, interface, endpoint, and class- or
vendor-specific) returned for this configuration
4 bNumlinterfaces 1 1 Number of interfaces supported by this configuration
5 bConfigurationValue 1 1 Value to use as an argument to the
SetConfiguration() request to select this
configuration
6 iConfiguration 1 0 Index of string descriptor describing this
configuration
7 bmAttributes 1 0x80 Configuration characteristics
D7: Reserved (set to one)
D6: Self-powered
D5: Remote wake-up is supported
D4-DO0: Reserved (reset to zero)
8 bMaxPower 1 0 This device consumes no power from the bus.
Table 4-8. Interface Descriptor
Offset | Field Size |Value Description
0 bLength 1 9 Size of this descriptor in bytes
1 bDescriptorType 1 4 Interface descriptor type
2 binterfaceNumber 1 0 Number of interfaces. Zero-based value identifying the
index in the array of concurrent interfaces supported by
this configuration
3 bAlternateSetting 1 0 Value used to select alternate setting for the interface
identified in the prior field
4 bNumEndpoints 1 1 Number of endpoints used by this interface (excluding
endpoint 0). If this value is zero, this interface uses the
default control pipe.
5 binterfaceClass 1 OxFF Vendor-specific class
6 binterfaceSubClass 1 0
7 binterfaceProtocol 1 0
8 ilnterface 1 0 Index of string descriptor describing this interface
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Default Bootcode Settings

Table 4-9. Output Endpoint 1 Descriptor

Offset |Field Size |Value [Description
0 bLength 1 7 Size of this descriptor in bytes
1 bDescriptorType 1 5 Endpoint descriptor type
2 bEndpointAddress 1 0x01 Bit 3...0: The endpoint number

Bit 7: Direction
0 = OUT endpoint
1 =IN endpoint

3 bmAttributes 1 2 Bit 1...0: Transfer type
10 = Bulk
11 = Interrupt

4 wMaxPacketSize 2 64 Maximum packet size this endpoint is capable of sending
or receiving when this configuration is selected

6 binterval 1 0 Interval for polling endpoint for data transfers, expressed
in milliseconds
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Chapter 5

Header Format and Vendor USB Requests

Chapter 5 explains the header format. It describes the product signature and
descriptors and gives examples for ease of understanding. There are also
tables that list the offset, field, size, value, and description for the USB info
basic descriptor, as well as the USB info basic and firmware basic descriptor.

Topic Page
5.1 Header Format ....... ... oot 5-2
5.2  EXaMPleS . 5-3
5.3 Built-In Vendor-Specific USB Requests ......................... 5-5
5.4 Update Header . ..... ...t e 5-6
5.5 REDOOL ... 5-7
5.6 Force Execute Firmware .......... .ot 5-7
5.7 External Memory Read ............ ... i 5-7
5.8 External Memory Write ........ ... 5-8
5.9 12CMemory Read .........c.iuinmiiii i 5-8
5.10 Memory Wt . . ... 5-9
5.11 Internal ROM Memory Read ............oo it 5-9

5-1



Header Format

5.1 Header Format

The header is restored in various storage devices such as a ROM,
parallel/serial EEPROM, or flash ROM. The current header format routine
supports only the 12C device (serial EEPROM). A valid header contains one
correct product signature and one or more descriptors. The descriptor
contains a descriptor prefix and its content. Data type, size, and checksum are
specified in the descriptor prefix to define its content. Descriptor content
contains the necessary information for bootcode to process.

5.1.1 Product Signature

5.1.2 Descriptor

There are two bytes for a signature field. They are identical to the product
number. Forexample, TUSB2136is 0x2136. TUSB5152 is 0x5152. Numerical
order is LSB first.

Each descriptor contains a prefix and content. The prefix is always 4 bytes and
contains data type, size, and checksum to ensure data integrity. The descriptor
content contains information corresponding to that specified in the prefix. It
can be as small as one byte or as large as 65535 bytes. After the last
descriptor, the first byte (data type) in the descriptor prefix is zero, indicating
the end of the descriptors.

5.1.3 Descriptor Prefix

5-2

In a prefix, the first byte is data type. This instructs the bootcode how to parse
data in the descriptor content. The second and third bytes are the size of
descriptor content, and the last byte is the checksum of the descriptor content.

Information stored in the descriptor content is either USB information,
firmware, or another type of data. Size of the content varies from 1 to 65535
bytes.



Examples

5.2 Examples

5.2.1 USB Info Basic Descriptor

Table 5-1 contains generic USB information for the bootcode. Once the
bootcode loads the data and verifies the checksum, it then copies information
to corresponding registers. The last byte is a zero, which indicates the end of
the descriptor. The descriptor easily fits into a 16-byte 12C EEPROM. Please
note that Table 5-1 and Table 5-2 are the only two supported descriptors in
the boot code.

Table 5-1. USB Info Basic Descriptor

Offset |Type Size |Value |Description

0 Signature0 1 0x36 FUNCTION_PID_L

1 Signaturel 1 0x21 | FUNCTION_PID_H

2 Data type 1 0x01 USB info basic

3 Data size (low byte) 1 0x09 Size of descriptor content (9 bytes total)
4 Data size (high byte) 1 0x00

5 Check sum 1 0x80 Checksum of descriptor content

6 Bit setting 1 0x81 Self powered and power switching

7 Vendor ID (low byte) 1 0x51 TI VID = 0x0451

8 Vendor ID (high byte) 1 0x04

9 Hub PID (low byte) 1 0x34 Hub PID = 0x1234

10 Hub PID (high byte) 1 0x12

11 Function PID (low byte) |1 0x78 Function PID = 0x5678

12 Function PID (high byte) |1 0x56

13 HUBPOTG 1 0x32 Time from power-on to power-good in 2 mA unit=100 ms
14 HUBCURT 1 0x64 HUB current descriptor = 100 mA

15 Data type 1 0x00 End of descriptor

Header Format and Vendor USB Requests 5.3



Examples

Table 5-2.USB Info Basic and Firmware Basic Descriptor

Offset Type Size Value |Description

0 Signature0 1 0x36 | FUNCTION_PID_L

1 Signaturel 1 0x21 |FUNCTION_PID_H

2 Data type 1 0x01 |USB info basic

3 Data size (low byte) 1 0x08 | Size of descriptor content (8 bytes total)

4 Data size (high byte) 1 0x00

5 Check sum 1 0x45 | Checksum of descriptor content

6 Bit setting 1 0x80 | Bus-powered and over current protection

7 Vendor ID (low byte) 1 OXAA | Hub and function VID = 0x55AA

8 Vendor ID (high byte) 1 0x55

9 Hub PID (low byte) 1 0x20 | Hub PID = 0x1020

0x0a Hub PID (high byte) 1 0x10

0x0b Function PID (low byte) 1 0x22 | Function PID = 0x1122

0x0c Function PID (high byte) 1 0x11

oxod HUBPOTG 1 0x10 | Time from power-on to power-good in 2 mA
unit = 32 ms

0x0e HUBCURT 1 0x20 | HUB current descriptor = 32 mA

0xof Data type 1 0x02 | Firmware basic

0x10 Data size (low byte) 1 0x25 | Size of descriptor content

0x11 Data size (high byte) 1 0x10 | The size is 0x1025 bytes

0x12 Check sum 1 xxt Checksum of descriptor content

0x13 Firmware rev. (low byte) 1 0x10 [Revision=1.1

0x14 Firmware rev. (high byte) 1 0x10

0x15 Firmware starts here 0x1023 Firmware binary code

0x1038 | Data type 1 0x00 | End of descriptor

T Checksum of firmware binary code and firmware revision
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Built-In Vendor-Specific USB Requests

5.3 Built-In Vendor-Specific USB Requests

5.3.1 Get Bootcode Status

bmRequestType  USB_REQ_TYPE_DEVICE | 1100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ TYPE_IN

bRequest BTC_GET_BOOTCODE_STATUS 0x80
wValue None 0x0000
windex None 0x0000
wLength Size of the status 0x0004
Data Bootcode status data OXNNNN

Bootcode returns the 4-byte status value. Currently, the 4 bytes are not
defined.

5.3.2 Execute Firmware

bmRequestType ~ USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_OUT

bRequest BTC_EXECUTE_FIRMWARE 0x81
wValue None 0x0000
windex None 0x0000
wLength None 0x0004
Data None OXNNNN

This command requests bootcode to execute the downloaded firmware. If the
checksum is correct, bootcode disconnects from the USB, then releases
control to the firmware or stalls the command.

5.3.3 Get Firmware Revision

bmRequestType  USB_REQ_TYPE_DEVICE | 1100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ TYPE_IN

bRequest BTC_EXECUTE_FIRMWARE 0x82
wValue None 0x0000
windex None 0x0000
wLength None 0x0002
Data None OXNNNN

(specified in the header)

Bootcode returns the 2-byte value described in the header file.

tVvendor specific requests are for internal testing only. Tl does not assure their performance.
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Update Header

5.3.4 Prepare for Header Update

bmRequestType = USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ TYPE OUT

bRequest BTC_PRE_UPDATE_HEADER 0x83
wValue None 0x0000
windex None 0x0000
wLength None 0x0000
Data None

This command tells bootcode that pending data downloaded through the
output endpoint 1 is a header file rather than firmware.

The following procedures update the header file.

1) The host driver sends a BTC_PRE_UPDATE_HEADER request inform-
ing bootcode that the pending data from the output endpoint 1 is a header
file.

2) The host driver transmits a header file through OEP1.

3) After the header file is downloaded, the host driver sends a BTC_UP-
DATE_HEADER request, which allows bootcode to update the header
file. The update to the host driver is not immediate.

4) The host driver sends the last request, BTC_REBOOT, which prompts
bootcode to start over with an updated PID and VID.

5.4 Update Header

5-6

bmRequestType ~ USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_OUT

bRequest BTC_UPDATE_HEADER 0x84

wValue HI: Block size OXNNNN
LO: Wait time in ms

windex None 0x0000

wlLength None 0x0000

Data None

This command instructs the bootcode to update the header to 12C EEPROM.
Block size is the size of page write while wait time is the time between each
page write. Be aware that different I2C EEPROMs may have different physical
page boundaries. If the block size is too large, it might possibly cross the
physical page boundary and, as a result, that data could be lost or overwrite
the data address 0x0000.



5.5 Reboot

Reboot

5.6 Force Execute Firmware

bmRequestType = USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ _TYPE_OUT
bRequest BTC_REBOOT 0x85
wValue None 0x0000
windex None 0x0000
wlLength None 0x0000
Data None
This command forces bootcode to reboot (start over).
bRequest values from 0x86 to Ox8E are reserved.
bmRequestType  USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ _TYPE_OUT
bRequest BTC_FORCE_EXECUTE_FIRMWARE Ox8F
wValue None 0x0000
windex None 0x0000
wLength None 0x0000
Data None

This command instructs bootcode to unconditionally execute the downloaded

firmware.

5.7 External Memory Read

bmRequestType USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_IN
bRequest BTC_EXTERNAL_MEMORY_WRITE 0x90
wValue None 0x0000
windex Data address OXNNNN
(from 0x0000 to
OXFFFF)
wlLength One byte 0x0001
Data Byte in the specified address OXNN

Bootcode returns the content of the specified address.
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External Memory Write

5.8 External Memory Write

bmRequestType USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_OUT
bRequest BTC_EXTERNAL_MEMORY_WRITE 0x91
wValue HI: 0x00 OxOONN
LO: Data
windex Data address OXNNNN
(from 0x0000 to
OXFFFF)
wlLength None 0x0000
Data None

This command instructs bootcode to write data to the specified address.

5.9 12C Memory Read

5-8

bmRequestType USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_IN
bRequest BTC_12C_MEMORY_READ 0x92
wValue HI: 12C Device Number OXNNNN
LO: Memory Type BIt[0-1] and
Speed Bit[7]
windex Data address OXNNNN
(from 0x0000 to
OXFFFF)
wlLength One byte 0x0001
Data Byte in the specified address OxXNNN

Bootcode returns the content of the specified address in 12C EEPROM.

In the wValue field, the 12C device number is from 0x00 to 0x07 in high field.
Memory type is from 0x01 to 0x03 for CAT I to CAT lll devices. If bit 7 of bValueL
is set, 400 kHz is used. If bit 7 of bValueL is not set, 100 kHz is used. This
request is also used to set the device number and speed before an 12C write

request.



5.10 Memory Write

5.11 Internal ROM Memory Read

Memory Write

bmRequestType USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_OUT
bRequest BTC_[2C_MEMORY_WRITE 0x93
wValue HI: 12C device number OxNNNN
LO: Data
windex Data address OxNNNN
(from 0x0000 to
OXFFFF)
wLength None 0x0000
Data None

This command instructs the bootcode to write data to the specified address.
The 12C device number is specified in the bValueH field.

bmRequestType USB_REQ_TYPE_DEVICE | 0100 0000b
USB_REQ_TYPE_VENDOR |
USB_REQ_TYPE_OUT
bRequest BTC_INTERNAL_ROM_MEMORY_READ  0x94
wValue None OXNNNN
windex Data address OXNNNN
(from 0x0000 to
OXFFFF)
wlLength One byte 0x0001
Data Byte in the specified address OxNN

Bootcode returns the byte (binary code of the bootcode) of the specified

address in ROM.
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Chapter 6

Programming Considerations and Bootcode
File List

Chapter 6 addresses programing considerations and includes a short section
on USB requests and a table on vector interrupt values and sources. The
remaining portion comprises the bootcode file list.
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Programming Considerations

6.1 Programming Considerations

6.1.1 USB Requests

6.1.2

For each USB request the firmware follows these steps, which ensure proper
hardware operation.

1) Firmware first sets NAK bit on both input data endpoint 0 and output data
endpoint 0, clears the interrupt sources, then the VECINT register. For ex-
ample, for a setup packet, the firmware must clear the USBSTA _SETUP
bit by writing a 1 to the bit of the register.

2) Firmware determines the direction of the request by checking the MSB of
the bmRequestType field. It then sets the USBCTL_DIR bit.

3) Firmware sets USBCTL_SIR, indicating itis providing the current request.

4) Firmware decodes the command and serves the request.

Interrupt Handling Routine

Table 6-1. Vector Interrupt Values and Sources

G[3:0] I[2:0] | VECTOR Interrupt Source Interrupt Source should be
(Hex) (Hex) (Hex) cleared

0 0 00 No Interrupt No source

1 0 10 Not used

1 1 12 Output endpoint 1 VECINT register

1 2 14 Output endpoint 2 VECINT register

1 3 16 Output endpoint 3 VECINT register

1 4-7 18-1E NOT USED

2 1 22 Input endpoint 1 VECINT register

2 24 Input endpoint 2 VECINT register

2 3 26 Input endpoint 3 VECINT register

2 4-7 28-2E NOT USED

3 1 32 SETUP packet received USBSTA/VECINT registers

3 2 34 PWON interrupt USBSTA/VECINT registers

3 3 36 PWOFF interrupt USBSTA/VECINT registers

3 4 38 RESR interrupt USBSTA/VECINT registers

3 5 3A SUSR interrupt USBSTA/VECINT registers

3 6 3C RSTR interrupt USBSTA/VECINT registers

3 7 3E Reserved USBSTA/VECINT registers

4 0 40 12C TXE interrupt I2CSTA/VECINT registers

4 1 42 12C RXF interrupt I2CSTA/VECINT registers

4 2 44 Input endpoint O VECINT register

4 3 46 Output endpoint 0 VECINT register

4 4-7 48 - 4E | Not used

9-15 X 90 - FE | Not used

Tt Interrupt sources are more than two, firmware always clears the VECINT register last.




6.2 File List

6.2.1 Bootcode.c
/*

Main Program

Texas I nstruments
Boot code

Sour ce: bootcode.c, v 1.0 2000/01/26 16: 45:55

Aut hor: Horng—M ng Lobo Tai | obotai @i.com

Lobo Tai

Texas I nstrunents
12500 TI Blvd, Ms 8761
Dal | as, TX 75243

USA

Tel 214-480-3145

Fax 214-480-3443

Ext er nal EEPROM For nat

For nore information, contact

O fset Type Si ze Val ue & Renark
0 Si gnat ur e0 1 0x36, FUNCTION_PID L
1 Si gnaturel 1 0x21, FUNCTION_PID H
2 Data Type 1 0x00 = End
0x01 = USB Info Basic
0x02 = Application Code
0x03. . OXEF Reserved
Oxff = Reserved for Extended Data
3 Data Size 2 Si ze of Data
9 for TUSB5152 and TUSB2136 Usb | nfo
5 Check Sum 1 Check Sum of Data Section
6 Bit Setting 1 Bit 7: PWRSW
7 VI D 2 Vendor 1D
9 PI D hub 2 Product 1D for hub
11 PI D devi ce 2 Product 1D for bootrom
13 HUBPOTG 1 Time from power—-on to power-—good
14 HUBCURT 1 HUB Current descriptor register

The foll owi ng exanples is for application code

15 Data Type 1 0x00 = End
0x02 = Application Code

16 Data Size 2 Si ze of Data Section
18 Check Sum 1 Check Sum of Data Section
19 App. Rev. 2 Application Code Revision
21 Application Code Starts here...

Logs:

VWHO VWHEN VWHAT

_——— - - — - — — —— - — — — — — — — — ——— — — — + — —

_— —_— - - — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 4 —
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File List

| HMr 19991204 born |
| HMT 19991207 change conpiler setting to start at O0x8006 in link. |
| add bit setting in eeprom for bus/self power |
| HMTI 20000301 re—arrange EEPROM f or mat |
| add five nore USB custoner request |
| HMT 20000412 add nodi fi ed header fornat |
| HMT 20000712 clear interrupt source and then cleast VECTINT in |
| I SR |
| HMTI 20000718 set 24Mhz and 400Khz for i2c |
I |
+ *
#i ncl ude <i o51. h> /1 8051 sfr definition

#i ncl ude "types.h” /1 Basic Type decl arations

#i ncl ude "usb. h” /] USB-specific Data Structures

#include "i2c.h”
#include "tusb2136. h”
#i ncl ude "del ay. h”

#i ncl ude ”header. h”
#i ncl ude ”"boot code. h”
#i f def SI MULATI ON

#i ncl ude "gpio. h”

#endi f

/* +
| Constant Definition |
+ */

#defi ne X_BUFFER 0
#define Y_BUFFER 1

BYTE code abronDevi ceDescri pt or[ SI ZEOF_DEVI CE_DESCRI PTOR] = {
S| ZEOF_DEVI CE_DESCRI PTOR, /1 Length of this descriptor (12h bytes)
DESC_TYPE_DEVI CE, /'l Type code of this descriptor (01h)
0x10, 0x01, /'l Rel ease of USB spec (Rev 1.1)
Oxff, /'l Device' s base class code — vendor specific
0, /1 Device' s sub class code
0, /| Device's protocol type code
EPO_MAX_PACKET_SI ZE, /1 End point 0's max packet size = 8
HUB_VID L, HUB VI D H, /1 Vendor |ID for device, TI=0x0451
FUNCTION_PID L, FUNCTION_PID H, // Product ID for device, 0x2136
0x00, 0x01, /'l Revision |evel of device, Rev=1l.0
0, /1 I ndex of manufacturer name string desc
0, /1 1ndex of product name string desc
0, /1 1Index of serial number string desc
1 /1 Nunmber of configurations supported
}

#define S| ZEOF_BOOTCODE_CONFI G_DESC_GROUP
SI ZEOF_CONFI G_DESCRI PTOR+SI ZEOF_| NTERFACE_DESCRI PTOR+S| ZEOF_ENDPOI NT_DESCRI PTOR

BYTE code abromConfi gurationDescri ptor Group[ SI ZEOF_BOOTCODE_CONFI G DESC _GROUP] =

{
/1 Configuration Descriptor, size=0x09

S| ZEOF_CONFI G_DESCRI PTOR, /1 bLength

DESC_TYPE_CONFI G, /| bDescri ptorType

S| ZEOF_BOOTCODE_CONFI G_DESC_GROUP, 0x00, // wTotal Lengt h

0x01, /1 bNum nterfaces

0x01, /1 bConfigurationVal ue

0x00, /1 iConfiguration

0x80, /1 bmAttributes, bus bootcode
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0x32,
/!l Interface Descriptor, size
S| ZEOF_| NTERFACE_DESCRI PTOR,
DESC_TYPE_| NTERFACE,
0x00,
0x00,
1,
OXFF,
0,
0,
0x00,
/! Endpoi nt Descriptor, size
SI ZEOF_ENDPOI NT_DESCRI PTOR,
DESC_TYPE_ENDPQOI NT,
0x01 ,
EP_DESC ATTR_TYPE_BULK,
0x40, 0x00,
0x00
b
/1 G obal Menory Map
#pragma nmenory i data

BYTE bEpOTxByt esRenai ni ng; 11
I
I
I
/1
I

BYTE bHost AskMbr eDat aThanAvai | abl e;
I/
I/
I
I

BYTE bConfi gur edFl ag; 11
I

PBYTE pbEpOBuffer; 11

WORD wCur r ent Fi r nwar eAddr ess; I

WORD wFi r mwar eLengt h;

BYTE bFi r mmvar eChecksum

BYTE bRAMChecksum

BOOL bExecut eFi r nwar e; I

BOOL bCurrentBuffer;
BOOL bRAMChecksuntCorr ect ;
BYTE abBoot CodeSt at us[ 4] ;

extern WORD wCur r ent Upl oadPoi nt er;

File List

/1 Max.

0x09

/1 blLength

/1 bDescriptorType

/1 bl nterfaceNunber

/1 bAl ternateSetting

/1 bNunEndpoi nt s

/'l blnterfaceC ass — vendor-specific
/1 blnterfaceSubC ass, zero for hub
/1 bl nterfaceProtocol

/1 ilnterface
0x07 for CEP1

/1 bLength

/1 bDescriptorType

/1 bEndpoi nt Address; bit7=1 for
/1 bmAttributes, bulk transfer
/1 wMaxPacket Si ze, 64 bytes

/1 blnterval

Power Consunption at 2mA unit

IN, bits 3-0=1 for epl

For endpoint zero transmtter only

Hol ds count of bytes remmining to be
transmtted by endpoint 0. A value

of 0 neans that a O-length data packet
A val ue of OxFF neans that transfer
is conplete.

If host ask nmore data then TUSB2136 has
It will send one zero-l ength packet

if the asked lenght is a multiple of
max. size of endpoint O

Set to 1 when USB device has been
configured, set to O when unconfigured
A pointer to end point O

for firmwvare downl oadi ng

flag set by USB request to run the firmare

/'l in header.c

extern BYTE bi 2cDevi ceAddr ess; /'l in header.c

#pragma nenory = default

/* +
| TUSB2136 Register Structure Definition |
+ *!

#pragma nenory
t DEVI CE_REQUEST t Set upPacket ;
#pragma nenory = default

#pragma nenory
t EDBO t EndPoi nt ODescri pt or Bl ock;

dat aseg( TUSB2136_SETUPPACKET_SEG)

dat aseg( TUSB2136_EPO_EDB_SEQ)
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#pragma nmenory = defaul t

#pragnme nmenory = dataseg(TUSB2136_| EP_EDB SEGQ

t EDB t | nput EndPoi nt Descri pt or Bl ock[ 3] ;

#pragma nenory = default

#pragma nmenory = dataseg(TUSB2136_OEP_EDB_SEG)

t EDB t CQut put EndPoi nt Descri pt or Bl ock[ 3] ;

#pragma nmenory = defaul t

#pragma menory = dat aseg( TUSB2136_| EPOBUFFER_SEG)

BYTE abl EPOBuf f er [ EPO_MAX_PACKET_SI ZE] ;

#pragma nmenory = defaul t

#pragma nenory = dataseg( TUSB2136_CEPOBUFFER_SEGQ

BYTE abOEPOBuf f er [ EPO_MAX_PACKET_SI ZE] ;

#pragnma nenory = defaul t

#pragma nenory = dataseg(TUSB2136_DESC _SEG /1 0xfe00
BYTE abDevi ceDescri ptor[ S| ZEOF_DEVI CE_DESCRI PTCR] ;

BYTE abConfi gurati onDescri pt or G oup[ SI ZEOF_BOOTCODE_CONFI G_DESC_GROUP] ;
#pragma nenory = defaul t

#pragma nmenory = dat aseg( TUSB2136_CEP1_X BUFFER_SEG) /1 0Oxfd80
BYTE pbXBuf f er Addr ess[ EP_MAX_PACKET_SI ZE] ;

#pragma nmenory = defaul t

#pragma nmenory = dat aseg(TUSB2136_CEP1_Y_ BUFFER_SEG /1 0OxfdcO
BYTE pbYBuf f er Addr ess[ EP_MAX_PACKET_SI ZE] ;

#pragma nenory = default

#pragma nenory = dat aseg( TUSB2136_EXTERNAL_RAM SEG) /1 0x0000
BYTE abDownl oadFi r nwar e[ 1024* 16] ;

#pragma nenory = default

/* +

| Sub-routines go here... |
+ */
I
VO D Fil | EpOTxW t hNext Dat aPacket ( VO D)

{

BYTE bPacket Si ze, bl ndex;
/1 First check if there are bytes remmining to be transferred
if (bEpOTxBytesRemai ning != OxFF)

{
if (bEpOTxByt esRenmi ni ng > EPO_MAX_ PACKET_SI ZE)
{
// More bytes are remaining than will fit in one packet
bPacket Si ze = EPO_MAX_PACKET_SI ZE;
bEpOTXByt esRenmi ni ng —= EPO_MAX_PACKET_SI ZE;
/1 there will be Mre IN Stage
}
else if (bEpOTxBytesRemai ni ng < EPO_MAX_PACKET_SI ZE)
{
/1 The remaining data will fit in one packet.
/1 This case will properly handl e bEpOTxByt esRemai ni ng ==
bPacket Si ze = bEpO0TxByt esRenai ni ng;
bEpOTxByt esRemai ni ng = OxFF; /1 No nore data need to be Txed
}
el se // bEpOTxByt esRenmi ni ng == EPO_MAX_PACKET_SI ZE
{

bPacket Si ze = EPO_MAX_PACKET_SI ZE;
i f (bHost AskMbr eDat aThanAvai | abl e == TRUE) bEpOTxByt esRenai ni ng = 0;
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el se bEpOTxByt esRenmi ni ng = O0xFF;
}
for (bl ndex=0; blndex<bPacket Size; blndex++)
abl EPOBuf f er [ bl ndex] = *pbEpOBuf f er ++;
t EndPoi nt ODescr i pt or Bl ock. bl EPBCNT = bPacket Si ze & EPBCT_BYTECNT_MASK;

}
}
/1
VO D Transnit Buf f er OnEpO( PBYTE pbBuf f er)
{
pbEpOBuf fer = pbBuffer;
/1 Limt wiength to FEh
if (tSetupPacket.blLengthH != 0){
t Set upPacket . bLengt hH = 0;
t Set upPacket . bLengt hL = OXFE;
}
/1 Limt transfer size to wLength if needed
/1 this prevent USB device sending 'nore than require’ data back to host
i f (bEpOTxByt esRenmi ni ng > t SetupPacket. bLengt hL)
bEpOTxByt esRemai ni ng = t Set upPacket . bLengt hL;
i f (bEpOTxByt esRemai ni ng < t Set upPacket . bLengt hL)
bHost AskMor eDat aThanAvai | abl e = TRUE;
el se bHost AskMor eDat aThanAvai | abl e = FALSE;
Fi | | EpOTxW t hNext Dat aPacket () ;
}
/1
VO D Transmit Nul | ResponseOnEpO (VO D)
{
pbEpOBuUf f er = (PBYTE)Ox00; // to indicate a partial packet
bEpOTxByt esRemai ni ng = 0; /1 or ACK druing standard USB request
Fi | | EpOTXxW t hNext Dat aPacket () ;
}
/1
VO D Stal | EndPoi nt 0( VA D)
{
t EndPoi nt ODescri pt or Bl ock. bl EPCNFG | = EPCNF_STALL;
t EndPoi nt ODescri pt or Bl ock. bOEPCNFG | = EPCNF_STALL;
}
/1
VO D Endpoi nt 0Cont r ol (VO D)
{
BYTE bTenp;
WORD wi ndex;

BYTE baReturnBuffer[3];
BOOL | nTransacti on;
/1 copy the MSB of bnRequestType to DIR bit of USBCTL
i f((tSetupPacket.bnRequest Type & USB_REQ TYPE | NPUT) != 0x00) {
I nTransacti on = TRUE;
bUSBCTL | = USBCTL_DI R,
}el se{
I nTransacti on = FALSE;
bUSBCTL &= ~USBCTL_DI R;
}

/1 Set setup bit in USB control register
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bUSBCTL | = USBCTL_SI R, /1 on bit 1

/'l clear endpoint stall here

/1 1f hardware in setup stage(hardware clears stall) but firmware still

/1 in data stage(stall at the |last packet), sonetines hardware clears stall
/1 but firmvare later on stall again. This causes problemin the new transfer
/1l while firnware still in the previous transfer.

t EndPoi nt ODescr i pt or Bl ock. bl EPCNFG &= ~EPCNF_STALL;

t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG &= ~EPCNF_STALL;

baReturnBuffer[0] = O;

baRet ur nBuf f er [ 1] 0;

baRet ur nBuf f er [ 2] 0;

swi t ch(t Set upPacket . bmRequest Type & USB_REQ TYPE_MASK)

{

case USB_REQ TYPE_STANDARD:
/1 check if high byte of windex is pl184 of spec 1.1
i f((tSetupPacket.blndexH != 0x00)){
Stal | EndPoi nt 0() ;

return;
}
switch (tSetupPacket.bRequest)
{

case USB_REQ GET_STATUS:
I/l check if it is a read command
if(InTransacti on == FALSE){
/1 control read but direction is OQUT
St al | EndPoi nt 0() ;

return;

}

/1 check if wvalue is zero

i f((tSetupPacket.bValueH != 0x00) || (tSetupPacket.bValueL != 0x00)){
St al | EndPoi nt O() ;
return;

}

/1 check if bLengthL = 0x02, wLength = 0x00
i f((tSetupPacket.bLengthL != 0x02) || (tSetupPacket.blLengthH != 0x00)){
Stal | EndPoi nt 0() ;
return,;
}el se t EndPoi nt ODescri pt or Bl ock. bOEPBCNT = 0x00; // for status stage
switch (tSetupPacket.bnRequest Type & USB_REQ TYPE_RECI P_MASK)
{
case USB_REQ TYPE_DEVI CE:
/1 check if windex is zero
i f(tSetupPacket. bl ndexL != 0x00) {
St al | EndPoi nt 0() ;
return;
}
/1 Return self power status, no renote wakeup
bEpOTxByt esRemai ni ng = 2;
i f((bUSBCTL & USBCTL_SELF) == USBCTL_SELF)
baRet ur nBuf f er[ 0] = DEVI CE_STATUS_SELF_POVER;
Transm t Buf f er OnEpO( ( PBYTE) baRet ur nBuf f er) ;
br eak;
case USB_REQ TYPE_ I NTERFACE: // return all zeros
i f(tSetupPacket.blndexL !'= 0x00){
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Stal | EndPoi nt O() ;
return,;
}
bEpOTxByt esRemai ni ng = 2;
Transmi t Buf f er OnEpO (( PBYTE) baRet ur nBuf fer) ;
br eak;
case USB_REQ TYPE_ENDPO NT:
/1 Endpoint nunber is in |ow byte of w ndex
bTenp = t SetupPacket. bl ndexL & EP_DESC ADDR EP_NUM
i f (bTemp==0) { /! EndPoint O
i f(tSetupPacket. bl ndexL & EP_DESC ADDR DI R I N)
/1 input endpoint

baReturnBuffer[0] =
(BYTE) (t EndPoi nt ODescri pt or Bl ock. bl EPCNFG & EPCNF_STALL) ;

el se
/1 output endpoi nt

baRet urnBuffer[0] =
(BYTE) (t EndPoi nt ODescri pt or Bl ock. bOCEPCNFG & EPCNF_STALL) ;

}el se{

i f (bTenp > MAX_ENDPO NT_NUMBER) {
St al | EndPoi nt 0() ;
return;

}

bTenp—;

i f(tSetupPacket. bl ndexL & EP_DESC ADDR DI R I N)
/1 input endpoint

baReturnBuffer[0] =
(BYTE) (t | nput EndPoi nt Descri pt or Bl ock[ bTenp] . bEPCNF & EPCNF_STALL) ;

el se
/1 output endpoi nt

baRet urnBuffer[0] =
(BYTE) ('t Qut put EndPoi nt Descri pt or Bl ock[ bTenp] . bEPCNF & EPCNF_STALL) ;

}

baReturnBuffer[0] >>= 3; // STALL is on bit 3
bEpOTxByt esRemai ni ng = 2;

Transm t Buf f er OnEpO (( PBYTE) baRet ur nBuf fer);

br eak;
case USB_REQ TYPE_OTHER:
defaul t:
St al | EndPoi nt 0() ;
br eak;
}
br eak;

case USB_REQ CLEAR FEATURE:

/1 check if it is a wite conmand

if(InTransacti on == TRUE) {
// control wite but directionis IN
St al | EndPoi nt 0() ;
return;

}

/1 check if bLengthL = 0x00, wiLength = 0x00

i f((tSetupPacket.bLengthL != 0x00) || (tSetupPacket.bLengthH != 0x00)){
St al | EndPoi nt 0() ;

return;
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/1 control wite, stall output endpoint O
/1 wiLength should be 0 in all cases
t EndPoi nt ODescri pt or Bl ock. bOEPCNFG | = EPCNF_STALL;
switch (tSetupPacket.bnmRequest Type & USB_REQ TYPE_RECI P_MASK)
{
case USB_REQ TYPE_ENDPO NT:
/1 Endpoint nunber is in |ow byte of w ndex
i f(tSetupPacket.bVal ueL == FEATURE_ENDPO NT_STALL) {
bTenp = t SetupPacket. bl ndexL & EP_DESC ADDR EP_NUM
i f(bTem) {
i f(bTenp > MAX_ENDPO NT_NUMBER) {
St al | EndPoi nt 0() ;
return;
}

bTenp—; /!l EP is fromEP1 to EP7 while C
| anguage start fromO

i f(tSetupPacket. bl ndexL & EP_DESC ADDR DI R I N)
/1 input endpoint
t | nput EndPoi nt Descr i pt or Bl ock[ bTenp] . bEPCNF &=

~EPCNF_STALL,;
el se

/] output endpoi nt

t Qut put EndPoi nt Descr i pt or Bl ock[ bTenp] . bEPCNF &=
~EPCNF_STALL,;

}el se{ /1 EPO

/'l clear both in and out stall

/1 no reason to have one stall while the other is
not for EPO

t EndPoi nt ODescr i pt or Bl ock. bl EPCNFG &= ~EPCNF_STALL;
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG &= ~EPCNF_STALL;

}
}el se{
St al | EndPoi nt 0() ;
return;
}
Transm t Nul | ResponseOnEpO() ;
br eak;

case USB_REQ TYPE_DEVI CE:
case USB_REQ TYPE | NTERFACE:
case USB_REQ TYPE OTHER

defaul t:
St al | EndPoi nt 0() ;
br eak;
}
br eak;

case USB_REQ SET_FEATURE:

/1 check if bLengthL = 0x00, wLength = 0x00

i f((tSetupPacket.blLengthL != 0x00) || (tSetupPacket.blLengthH != 0x00)){
Stal | EndPoi nt 0() ;
return;

}

/1 check if it is a wite conmand

i f(InTransaction == TRUE){
/1 control wite but directionis IN
St al | EndPoi nt 0() ;
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return;
}
[/l control wite, stall output endpoint O
/1 wiLength should be 0 in all cases
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG | = EPCNF_STALL;
switch (tSetupPacket.bnRequest Type & USB_REQ TYPE_RECI P_MASK)
{
/'l Feature selector is in walue
case USB_REQ TYPE_ENDPO NT:
/1 Endpoint nunber is in |ow byte of w ndex
if (tSetupPacket.bVal ueL == FEATURE_ENDPO NT_STALL) {
bTenp = t SetupPacket. bl ndexL & EP_DESC ADDR _EP_NUM
/1 lgnore EPO STALL, no reaon to have EPO STALL
i f(bTemp){ /] other endpoints
i f(bTemp > MAX_ENDPO NT_NUMBER) {
St al | EndPoi nt 0() ;
return;
}

bTemp—; /1l EP is fromEPl1 to EP3 while C
| anguage start fromO

i f(tSetupPacket. bl ndexL & EP_DESC ADDR DI R I N)
/1 input endpoint
t I nput EndPoi nt Descri pt or Bl ock[ bTenp] . bEPCNF | =

EPCNF_STALL;
el se
/1 output endpoint
t Qut put EndPoi nt Descri pt or Bl ock[ bTenp] . bEPCNF | =
EPCNF_STALL;
}
telse {
St al | EndPoi nt 0() ;
return,;
}
Transm t Nul | ResponseOnEpO() ;
br eak;

case USB_REQ TYPE_DEVI CE:
case USB_REQ TYPE_| NTERFACE:
case USB_REQ TYPE_OTHER:

defaul t:
St al | EndPoi nt O() ;
br eak;
}
br eak;

case USB_REQ SET_ADDRESS:
Il check if recipient is device

i f((tSetupPacket.bnRequest Type & USB_REQ TYPE RECI P_MASK) !=
USB_REQ TYPE_DEVI CE) {

St al | EndPoi nt 0() ;
return;
}
/1 check if bLengthL = 0x00, wiLength = 0x00

i f((tSetupPacket.blLengthL != 0x00) || (tSetupPacket.bLengthH != 0x00)){
St al | EndPoi nt 0() ;
return;
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/1 check if windex is zero
i f(tSetupPacket. bl ndexL != 0x00){
St al | EndPoi nt 0() ;
return;
}
/] check if it is a wite comand
if(InTransaction == TRUE){
/1 control wite but directionis IN
St al | EndPoi nt O() ;
return,;
}
/1 control wite, stall output endpoint O
/1 wLength should be 0 in all cases
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG | = EPCNF_STALL;

i f(tSetupPacket. bVal ueL < 128){
bFUNADR = t Set upPacket . bVal uelL ;
Transmi t Nul | ResponseOnEpO0() ;

}el se Stall EndPoi nt0();

br eak;

case USB_REQ GET_DESCRI PTOR

/'l check if recipient is device
i f((tSetupPacket.bnRequest Type & USB_REQ TYPE RECI P_MASK) ! =

USB_REQ TYPE_DEVI CE) {
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St al | EndPoi nt O() ;
return;
}
// check if it is a read conmand
if(InTransacti on == FALSE){
/1 control read but direction is OUT
St al | EndPoi nt O() ;
return;
}
/1 check if wLength = 0
i f((tSetupPacket.bLengthL | tSetupPacket.bLengthH)==0x00) {
/1 control read but wLength = 0
St al | EndPoi nt O() ;
return;
}el se t EndPoi nt ODescri pt or Bl ock. bOEPBCNT = 0x00;
switch (tSetupPacket. bVal ueH)
{
case DESC TYPE_DEVI CE:
bEpOTxByt esRemai ni ng = S| ZEOF_DEVI CE_DESCRI PTOR;
Transm t Buf f er OnEpO( ( PBYTE) &bDevi ceDescri ptor);
br eak;
case DESC _TYPE_CONFI G
bEpOTxByt esRemai ni ng = SI ZEOF_BOOTCODE_CONFI G_DESC_GROUP;
Transm t Buf f er OnEpO( ( PBYTE) &bConf i gur ati onDescri pt or G oup) ;
br eak;
case DESC TYPE_STRI NG
case DESC TYPE_I NTERFACE:
case DESC _TYPE_ENDPO NT:

defaul t:
St al | EndPoi nt 0() ;
return;



}

br eak;

case USB_REQ GET_CONFI GURATI ON:

/1 check if recipient is device
i f((tSetupPacket.bnRequest Type & USB_REQ TYPE_RECI P_MASK) ! =

USB_REQ TYPE_DEVI CE) {

St al | EndPoi nt 0() ;
return;
}
Il check if it is a read conmmand
i f(InTransaction == FALSE){
/1 control read but direction is OQUT
St al | EndPoi nt 0() ;
return;
}
/'l check if windex = 0x00
i f(tSetupPacket. bl ndexL != 0x00) {
St al | EndPoi nt 0() ;
return;

}
/1l check if wval ue = 0x00

File List

i f((tSetupPacket.bValueL != 0x00) || (tSetupPacket.bValueH != 0x00)){

St al | EndPoi nt 0() ;
return;

}
/1 check if wiLength =1

i f((tSetupPacket.blLengthL !'= 0x01) || (tSetupPacket.bLengthH =0x00)){

St al | EndPoi nt 0() ;

return;
}el se t EndPoi nt ODescr i pt or Bl ock. bOEPBCNT = 0x00;
bEpOTxByt esRemai ni ng = 1;
Transm t Buf f er OnEpO ( ( PBYTE) &Conf i gur edFl ag) ;
br eak;

case USB_REQ SET_CONFI GURATI ON:

/'l check if recipient is device
i f((tSetupPacket.bnRequest Type & USB_REQ TYPE RECI P_MASK) ! =

USB_REQ TYPE_DEVI CE) {

St al | EndPoi nt 0() ;
return;
}
/1 check if it is a wite conmand
if(InTransacti on == TRUE) {
/1 control wite but directionis IN
St al | EndPoi nt 0() ;
return;
}
/1 check if w ndex = 0x00
i f(tSetupPacket. bl ndexL != 0x00){
St al | EndPoi nt 0() ;
return;

}
/'l check if wLength = 0x00

i f((tSetupPacket.blLengthH != 0x00) || (tSetupPacket.blLengthL != 0x00)){

Stal | EndPoi nt 0() ;
return;
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}
/'l control wite, stall output endpoint O
/1 wiLength should be 0 in all cases
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG | = EPCNF_STALL;
/1 check if bValuelL is greater than 1
i f(tSetupPacket. bVal ueL > 0x01){
St al | EndPoi nt 0() ;
return;
}
bConfi guredFl ag = t Set upPacket . bVal uel;
Transm t Nul | ResponseOnEpO() ;
return;
case USB_REQ GET_I NTERFACE:
/1 check if recipient is interface

i f((tSetupPacket.bnRequest Type & USB_REQ TYPE RECI P_MASK) !=
USB_REQ TYPE_| NTERFACE) {

St al | EndPoi nt O() ;
return;
}
i f(tSetupPacket. bl ndexL != 0x00){
St al | EndPoi nt O() ;
return;
}
I/l check if it is a read conmand
if(InTransacti on == FALSE){
/1l control read but direction is OQUT
Stal | EndPoi nt 0() ;
return,;
}
/1 check if wwvalue = 0x00
i f((tSetupPacket.bValueL !'= 0x00) || (tSetupPacket.bValueH != 0x00)){
St al | EndPoi nt O() ;
return,;
}
/1 check if wLength =1
i f((tSetupPacket.blLengthL != 0x01) || (tSetupPacket.bLengthH !'= 0x00)){
St al | EndPoi nt O() ;
return;
}el se t EndPoi nt ODescr i pt or Bl ock. bOEPBCNT = 0x00;
bEpOTxByt esRemai ni ng = 1;
Transmi t Buf f er OnEpO ( ( PBYTE) baRet ur nBuf fer) ;
br eak;
case USB _REQ SET_| NTERFACE:
/1 check if recipient is interface

i f((tSetupPacket.bnRequest Type & USB_REQ TYPE RECI P_MASK) ! =
USB_REQ TYPE_| NTERFACE) {

Stal | EndPoi nt O() ;
return;
}
i f(tSetupPacket. bl ndexL != 0x00){
St al | EndPoi nt 0() ;
return;
}
/1 check if it is a wite conmand
if(InTransacti on == TRUE){
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/1 control wite but directionis IN
St al | EndPoi nt 0() ;
return;
}
/1 check if wLength = 0x00
i f((tSetupPacket.blLengthL !'= 0x00) || (tSetupPacket.blLengthH != 0x00)){
St al | EndPoi nt 0() ;
return;
}
/1 check if wvalue = 0x00
i f((tSetupPacket.bValueL != 0x00) || (tSetupPacket.bValueH != 0x00)){
St al | EndPoi nt 0() ;
return;
}
[/l control wite, stall output endpoint O
/1 wiLength should be 0 in all cases
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG | = EPCNF_STALL;
Transmi t Nul | ResponseOnEpO0() ;
return,;
case USB_REQ SET DESCRI PTOR:
case USB_REQ SYNCH FRAME:
defaul t:
// stall input and output endpoint O
St al | EndPoi nt 0() ;
return;
}
br eak;
case USB_REQ TYPE_VENDOR:
/1 check if recipient is device

i f((tSetupPacket.bnRequest Type & USB_REQ TYPE RECI P_MASK) ! =
USB_REQ TYPE_DEVI CE) {

St al | EndPoi nt 0() ;
return;
}
/'l general requests related to fiemare
swi tch(t Set upPacket . bRequest) {
case 0x80: /1 get bootcode status
bEpOTxByt esRemai ni ng = 4;
Transm t Buf f er OnEpO ( ( PBYTE) abBoot CodeSt at us) ;
br eak;
case 0x81: /1 run firmare
i f (bFi r mvar eChecksum == bRAMChecksum) {
bExecut eFi rmnare = TRUE;
bRAMChecksuntCorrect = TRUE;
Transm t Nul | ResponseOnEpO() ;
}el se Stal | EndPoi nt0();
br eak;
case 0x82: /1 Get firmnare version
w ndex = header Ret ur nFi r nwar eRevi si on() ;
baRet urnBuf fer[ 0] = (BYTE) (W ndex & 0x00ff);
baRet urnBuf fer[1] = (BYTE) (W ndex >> 8);
bEpOTxByt esRenai ni ng = 2;
Transmi t Buf f er OnEpO ( ( PBYTE) baRet ur nBuf fer);
br eak;
case 0x83: /'l prepare for update header
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wCur r ent Upl oadPoi nt er = 0x0000;
wCur r ent Fi r mvar eAddr ess = 0x0000;
bRAMChecksum = 0x00;
wWFi r mnvar eLengt h = Oxffff; // skip firmware | ength/checksum
Transm t Nul | ResponseOnEpO() ;
br eak;
case 0x84: /'l Updat e Header

/1 bl ndexH( Bl ockSi ze)
/1 blndexL(wait tine)
/1 wVal ueH( devi ce type)
/1 wVal ueL(device id)
i 2cSet Menor yType(t Set upPacket . bVal ueH) ;
bi 2cDevi ceAddr ess = t Set upPacket . bVal uel;
i f (Updat eHeader (wCur r ent Fi r mnar eAddr ess,
t Set upPacket . bl ndexH, t Set upPacket . bl ndexL) ==ERROR)
St al | EndPoi nt 0() ;
el se Transnit Nul | ResponseOnEpO() ;
br eak;
case 0x85: /'l reboot
bExecut eFi rmnvare = TRUE;
bRAMChecksuntCorrect = FALSE;
Transm t Nul | ResponseOnEpO() ;
br eak;
case Ox8f: /1 run firmvare (forced run)
bExecut eFi rmnare = TRUE;
bRAMChecksuntCorrect = TRUE;
Transm t Nul | ResponseOnEpO0() ;
br eak;
/1 for nenory access for advanced feature
case 0x90: /1 external nenory read

w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(VORD) t Set upPacket . bl ndexL;

baRet urnBuf fer[ 0] = *( pbExt er nal RAMrw ndex) ;
bEpOTxByt esRemai ni ng = 1;
Transm t Buf f er OnEpO ( ( PBYTE) baRet urnBuf fer);
br eak;
case 0x91: /] external nenory wite

w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(WORD) t Set upPacket . bl ndexL;

/1 address wite, bValuel(data)
*( pbExt er nal RAMrW ndex) = t Set upPacket . bVal ueL;
Transm t Nul | ResponseOnEpO0() ;
br eak;
case 0x92: /1 i2c menmory read

w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(VORD) t Set upPacket . bl ndexL;

/1 bValueL : nenory type (cat 1, cat 2, or cat 3), bit7:speed

/1 bVal ueH : devi ce nunber (A2-A0)

/1 windex : Address

i 2cSet Menor yType( (t Set upPacket . bVal ueL & MASK | 2C_DEVI CE_ADDRESS) ) ;

i f((tSetupPacket.bValueL & 0x80) != 0x00) i 2cSetBusSpeed(|2C_400KHZ);
el se i 2cSet BusSpeed(|2C_100KHZ) ;

i f (i 2cRead(t Set upPacket . bVal ueH &
MASK_| 2C_DEVI CE_ADDRESS, Wl ndex, 1, &aRet ur nBuf f er [ 0] ) ==NO_ERROR) {
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bEpOTxByt esRenmi ni ng = 1;
Transmi t Buf f er OnEpO ( ( PBYTE) baRet ur nBuf fer);
}el se Stal | EndPoi nt0();
br eak;
case 0x93: /] i2c nenory wite

w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(WORD) t Set upPacket . bl ndexL;

/] address wite, bValuelL(data), bVal ueH(device nunber)
baRet urnBuffer[ 0] = t SetupPacket. bVal uel;

if(i2cWite(tSetupPacket. bVal ueH &
MASK_| 2C_DEVI CE_ADDRESS, Wi ndex, 1, &aRet ur nBuf f er [ 0] ) == NO_ERROR) {

Del ayntSsecond( 0x05) ;
Transm t Nul | ResponseOnEpO() ;
}el se Stal | EndPoi nt0();
br eak;
case 0x94: /1 internal ROM menory read
w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(WORD) t Set upPacket . bl ndexL;
baRet urnBuffer[ 0] = *(pbl nternal ROWWw ndex) ;
bEpOTxByt esRemai ning = 1;
Transmi t Buf f er OnEpO ( ( PBYTE) baRet ur nBuf fer);
br eak;
#i f def S| MULATI ON
/1 for internal testing only! Host driver should NOT nake these requests
case 0OxeO: /1 get current checksum
baRet ur nBuf fer[ 0] = bRAMChecksum
bEpOTxByt esRemai ni ng = 1;
Transm t Buf f er OnEpO (( PBYTE) baRet ur nBuf fer);
br eak;
case Oxel: /1 get downl oaded size
baRet urnBuffer[ 0] = (BYTE) (wCurrentFi rmivar eAddress & 0x00ff);
baRet urnBuffer[1] = (BYTE) ((wCurrentFi rmvar eAddress & Oxff00) >> 8);
bEpOTxByt esRemai ni ng = 2;
Transmi t Buf f er OnEpO (( PBYTE) baRet ur nBuf fer);
br eak;
case 0Oxe2: /'l set downl oad size and checksum

/1 wwval ue(firnmware size)
/1 bl ndexL(checksum)

wCur r ent Fi r mvar eAddr ess = (WORD) (t Set upPacket . bVal ueH << 0x08) +
(WORD) t Set upPacket . bVal uelL;

bRAMChecksum = t Set upPacket . bl ndexL;
Transm t Nul | ResponseOnEpO0() ;
br eak;

case OxFO: /1 ROM Addr ess Dunp

w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(WORD) t Set upPacket . bl ndexL;

| cdRomDunp(w ndex, 4) ;
Transmi t Nul | ResponseOnEpO0() ;
br eak;
case OxF1: /'l External Menory Dunp
w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +
(WORD) t Set upPacket . bl ndexL;
| cdExt er nal Menor yDunp(w ndex, 4) ;
Transmi t Nul | ResponseOnEpO() ;
br eak;
case OxF2: /1 12C Dunp
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w ndex = (WORD) (t Set upPacket . bl ndexH << 0x08) +

(VORD) t Set upPacket . bl ndexL;

| cdl 2cDunmp(w ndex, 4) ;
Transm t Nul | ResponseOnEpO0() ;

br eak;
#endi f
defaul t:
/1 stall input and output endpoint O
St al | EndPoi nt 0() ;
return;
}
br eak;
case USB_REQ TYPE_CLASS:
defaul t:
Stal | EndPoi nt0();
return;
}
}
/1

VO D UsbDatal nitialization(VO D)
{

/1 no device address
/1 no data remaining

/1 device unconfigured

/1l a flag set by USB request
/'l before bootocode hands over
/1 control to firmware

/1 for firnmware downl oad

bFUNADR = 0x00;
bEpOTxByt esRemai ni ng = Oxff;

pbEpOBuUf f er = ( PBYTE) 0x0000;
bConf i gur edFl ag = 0x00;

bExecut eFi r nwar e = FALSE;
bCurrent Buf f er = X_BUFFER;
bRAMChecksuntCor r ect = FALSE;
wCur r ent Fi r mvar eAddr ess = 0x0000;
bRAMChecksum = 0x00;

wFi r mnar eLengt h = 0x0000;

/1 enabl e endpoint O interrupt

t EndPoi nt ODescr i pt or Bl ock. bl EPCNFG = EPCNF_USBI E | EPCNF_UBME;
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG = EPCNF_USBI E | EPCNF_UBME;

/1 enabl e endpoint 1 interrupt

t Qut put EndPoi nt Descri pt or Bl ock[ 0] .
t Qut put EndPoi nt Descri pt or Bl ock[ 0] .
t Qut put EndPoi nt Descri pt or Bl ock[ 0] .
. bEPBBAY

t Qut put EndPoi nt Descri pt or Bl ock[ 0]

t Qut put EndPoi nt Descri pt or Bl ock[ 0] .
t Qut put EndPoi nt Descri pt or Bl ock[ 0] .
/1 Enabl e the USB-specific Interrupts;

bUSBMSK = USBMSK_STPOW | USBMSK_SETUP |

/'l enable port 3

bEPCNF
bEPBBAX
bEPBCTX

bEPBCTY

= EPCNF_USBI E | EPCNF_UBME | EPCNF_DBUF;

= (BYTE) (CEP1_X_BUFFER_ADDRESS >> 3 & 0x00ff);
= 0x0000;

= (BYTE) (CEP1_Y_BUFFER_ADDRESS >> 3 & 0x00ff);
= 0x0000;

bEPSI ZXY = EP_MAX_PACKET_S| ZE;

SETUP, RESET and STPOW
USBMVBK_RSTR;

bHUBCNFG | = HUBCNFG_P3_FI XED;
}
/1
VO D CopyDefaul t Setti ngs(VO D)
{
BYTE bTenp;

/1 zeros out Bootcode status
abBoot CodeSt at us[ 0] 0x00;
abBoot CodeSt at us[ 1] = 0xO00;
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abBoot CodeSt at us[ 2]
abBoot CodeSt at us| 3]
/1 disconnect from USB
bUSBCTL = 0x00;
/'l set default values for hub
bHUBPI DL = HUB_PID L;
bHUBPI DH = HUB_PI D_H;
bHUBVI DL = HUB_VID L;
bHUBVI DH = HUB_VI D _H;
/1 copy descriptor to allocated address
/'l copy device and configuration descriptor to external nenory
for (bTenp=0; bTenp<S| ZEOF_DEVI CE_DESCRI PTOR; bTenp++)

abDevi ceDescriptor[bTenp] = abronmDevi ceDescriptor[bTenp];
for(bTenp=0; bTenp<SI ZEOF_BOOTCODE_CONFI G_DESC_GROUP; bTenp++)

abConfi gurati onDescri ptor Group[ bTenp] =
abr onConf i gur ati onDescri pt or G oup[ bTenp] ;

/1 Disable endpoints EP1
t Qut put EndPoi nt Descri pt or Bl ock[ 0] . bEPCNF = 0x00;
/] set power wait time for the hub

0x00;
0x00;

bHUBPOTG = HUBPOTG_100Ms; // 100 ns from power-on to power—good
/1 set power rating for the hub
bHUBCURT = HUBCURT_100MA; /1 100 nms from power—on to power-—good

/1 set i2c speed

i 2cSet BusSpeed( | 2C_400KHZ) ;
/] set to 24Whz

bMCNFG | = MONFG_24MHZ;

* +

}
/
| Interrupt Sub-routines |
+ */
I
VO D Set upPacket | nt errupt Handl er (VO D)
{
bEpOTxByt esRemai ni ng = OxFF; /1 setup packet received successfully
pbEpOBuf fer = (PBYTE)0x0000; /1 clear renmaining to be transmitted on endpoint O
Endpoi nt 0Control ();
}
I
VO D EpOIl nput I nt er rupt Handl er (VO D)
{
/'l check if the last packet sent
t EndPoi nt ODescr i pt or Bl ock. bOEPBCNT = 0x00; /1 will be set by the hardware
i f (bEpOTxByt esRenmi ni ng == 0xff){
/1 last packet just sent, stall input endpoint 0
/'l so error conditions would occurs when host asks nore data
t EndPoi nt ODescri pt or Bl ock. bl EPCNFG | = EPCNF_STALL,;
}el se Fill EpOTxW t hNext Dat aPacket () ;
}
I
VO D EpOQut put | nt er r upt Handl er (VO D)
{
/1 happened only in status stage
/1 Bootrom doesn’'t handl e data stage of control wite.
/1 stall for any OUT, this will be cleared in the setup stage.
t EndPoi nt ODescr i pt or Bl ock. bOEPCNFG | = EPCNF_STALL;
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}
11

VO D EplQut put | nt errupt Handl er (VO D)
{

BYTE bTenp, bSi ze, bCode;
/1 check if it is the first packet
i f (wFi rmnvar eLengt h == 0x0000) {
wFi r mavar eLengt h = (WORD) pbXBuf f er Addr ess[ 0] ;
Wi rmnvar eLength  += (WORD) ( pbXBuf f er Address[ 1] << 8);
bFi r mvar eChecksum = pbXBuf f er Addr ess[ 2] ;
bSi ze = t Qut put EndPoi nt Descri pt or Bl ock[ 0] . bEPBCTX & EPBCT_BYTECNT_MASK;
for(bTenp=3; bTenp<bSi ze; bTenp++) {
bCode = pbXBuffer Address[ bTenp];
abDownl oadFi r mavar e[ wCur r ent Fi r nwar eAddr ess] = bCode;
bRAMChecksum += bCode;
wCur r ent Fi r mvar eAddr ess++;
}
bCurrent Buf fer = Y_BUFFER
Il clear NAK bit
t Qut put EndPoi nt Descri pt or Bl ock[ 0] . bEPBCTX = 0x00;
}el sef
i f(bCurrentBuffer == X BUFFER){
/1 firgure out the size of packet
bSi ze = t Qut put EndPoi nt Descri pt or Bl ock[ 0] . bEPBCTX & EPBCT_BYTECNT_MASK;
for(bTenp=0; bTenp<bSi ze; bTenp++) {
bCode = pbXBuffer Address[ bTenp];
abDownl oadFi r mavar e[ wCur r ent Fi r mnar eAddr ess] = bCode;
bRAMChecksum += bCode;
wCur r ent Fi r mvar eAddr ess++;
}
bCurrentBuf fer = Y_BUFFER;
/'l clear NAK bit
t Qut put EndPoi nt Descr i pt or Bl ock[ 0] . bEPBCTX = 0x00;
telse{ // data in y buffer
/1 firgure out the size of packet
bSi ze = t Qut put EndPoi nt Descri pt or Bl ock[ 0] . bEPBCTY & EPBCT_BYTECNT_MASK;
for(bTenp=0; bTenp<bSi ze; bTenp++) {
bCode = pbYBuffer Address[ bTenp];
abDownl oadFi r mnvar e[ wCur r ent Fi r mnar eAddr ess] = bCode;
bRAMChecksum += bCode;
wCur r ent Fi r mvar eAddr ess++;
}
bCurrent Buf fer = X BUFFER;
/'l clear NAK bit
t Qut put EndPoi nt Descr i pt or Bl ock[ 0] . bEPBCTY = 0x00;

}

/1 check if firmware is ready
i f (( WORD) wCur r ent Fi r mnvar eAddr ess >= wFi r mwar eLengt h) {
/1 check is checksumis correct
i f (bRAMChecksum == bFi r mmar eChecksum) {
#i f def SI MULATI ON
| cdPut String(”USB Checksum Correct!”);
Del aynmSecond(2000) ;
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#endi f
bExecut eFi rmnare = TRUE;
bRAMChecksunCorrect = TRUE;
}el sef
#i f def SI MULATI ON
| cdPut String(”USB Checksum | ncorrect!”);
Del aynfSecond(2000) ;
#endi f
bRAMChecksuntCorrect = FALSE;

}

}
}
/* +
| Interrupt Service Routines |
+ *
interrupt [0x03] VO D EXO_int (VA D) /1 External Interrupt O
{

EA = Dl SABLE; /1 Disable any further interrupts

switch (bVECI NT) { /1 ldentify Interrupt 1D

case VECI NT_OUTPUT_ENDPQO NTO:
bVECI NT = 0x00;
EpOCQut put | nt er rupt Handl er () ;
br eak;

case VECI NT_I NPUT_ENDPO NTO:
bVECI NT = 0x00;
EpOl nput | nt er rupt Handl er () ;
br eak;

case VECI NT_OUTPUT_ENDPO NT1:
bVECI NT = 0x00;
EplCut put | nt er rupt Handl er () ;
br eak;

case VECI NT_STPOW PACKET_RECEI VED:
Set upPacket | nt er rupt Handl er () ;
/'l clear setup packet flag
bUSBSTA = USBSTA_STPOW
bVECI NT = 0x00;
br eak;

case VECI NT_SETUP_PACKET_RECEI VED:
Set upPacket | nt errupt Handl er () ;
/1 clear setup packet flag
bUSBSTA = USBSTA_SETUP;
bVECI NT = 0x00;
br eak;

case VECI NT_RSTR_| NTERRUPT:
UsbDat al nitialization();
Il clear reset flag
bUSBSTA = USBSTA_RSTR;
bVECI NT = 0x00;
#i f def SI MULATI ON
| cdPut String(”USB RESET!");
#endi f
br eak;

def aul t: br eak; /1 unknown interrupt ID
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}
EA = ENABLE; /1 Enable the interrupts again
}
/1
VO D mai n( VO D)
{

#i f def SI MULATI ON

WORD wAddr ess;

BYTE abTest [ 10];

for(wAddress = 0; wAddress < 0x8000; wAddress++)
abDownl oadFi r mnar e[ wAddr ess] = 0x00;

gpiolnitialization();

| cdPut String(” TUSB2136 Boot Sint);

Del aynfsecond( 300) ;

/] clear i2c

11
11
/1
/1

6-22

f or (WAddr ess=0x0100; wAddress < 0x200; wAddr ess+=8) {
i 2cWite(0x00, wAddr ess, 8, abNul | Header) ;
Del aynfSecond( 20) ;
}
#endi f
CopyDef aul t Settings();
UsbDat al nitialization();
// partial support due to nenory size
i f (header Sear chFor Val i dHeader () == DATA_MEDI UM HEADER | 2C){
#i f def SI MULATI ON
I cdPut String(”i2cfound!”);
#endi f
i f (header Get Dat aType(1) == DATA_TYPE_HEADER HUB_| NFO BASI C) {

i f (header ProcessCurrent Dat aType() ==M5G_HEADER NO_ERROR) {

#i f def SI MULATI ON

| cdPut String(”usbinfo”);
#endi f

bRAMChecksuntCorrect = TRUE;

}
i f (header Get Dat aType(2) == DATA_TYPE_HEADER FlI RMMRE_BASI C) {
i f (header ProcessCurrent Dat aType() ==MSG_HEADER NO_ERROR) {
#i f def SI MULATI ON
lcdPut String("firmware”);
#endi f
bRAMChecksuntCorrect = TRUE;
bExecut eFi rmnare = TRUE;

}
i f (bExecut eFi rmnare == FALSE){
/1 use default val ue

EA = ENABLE; /1 Enabl e global interrupt
EX0 = ENABLE; /! Enable interrupt O
bUSBCTL | = USBCTL_CONT; /1 connect to upstream port

#i fdef SI MULATI ON

| cdPut String(” Connecting”);
bUSBCTL | = 0xcO;

#endi f



whi | e( bExecut eFi rmnvare == FALSE);

}

/1 Disable all interrupts
EA = Dl SABLE;

/1 di sconnection

bUSBCTL = USBCTL_FRSTE;

/1 disable global interrupt

/!l map xdata to code space if checksum correct
/1 now application code is in code space

i f (bRAMChecksuntCorrect == TRUE){
#i f def SI MULATI ON

| cdPut Stri ngXY(0, 2,” Set Shadow Bit");

Del aynSecond( 4000) ;
#endi f
bMCNFG | = MCNFG_SDW
}el se{
#i f def S| MULATI ON
| cdPut St ri ngXY(0, 2,” Shadow Bi t
Del ayntSecond( 4000) ;
#endi f
}
(*(void(*)(void))0x0000)(); 11

Cut al

Not Set!”):

run firmwvare now

ong the line
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6.2.2 I2C.c I2C Routines
/*

Texas I nstruments

I

|

| I2C

|

+

| Source: i2c.c, v 1.0 99/01/28 11:00: 36

| Author: Horng—M ng Lobo Tai | obotai @i.com

| Header: (none)

|

| For nore infornation, please contact

I

| Lobo Tai

| Texas Instrunents

| 12500 TI Blvd, Ms 8761

| Dallas, TX 75243

|  USA

|

| Tel 214-480-3145

| Fax 214-480-3443

I

| Not es

|

|  WHO WHEN WHAT

| _

| HMr 19990128 born

| HMI 19990414 add the followi ng functions (SiCore’s format)
| HMT 19990423 nodi fied i 2c\Wai t ForRead & i 2cWaitForWite

| to wite '1' clear and renmpbved eUWP functions
| HMI 19990611 fixed bug in i2cRead when bNumber is 1

| HMT 19991124 port to usb keyboard

| HMT 20000122 add control code 0OxaO

| HMT 20000614 add to support cat i,ii, and iii devices

| HMT 20000615 i2c on cat 2 device

| sone cat 2 uses A0, Al and A2(or partially) but some
| do not. Therefore, in the i2c routine, if the
| address is nmore than Oxff, it will overwirte the
| devi ce address by higher data address. In this way,
| routine can cover nost of devices with mnor issues.
I

|

+

/ *

| I'nclude files

+

#i ncl ude "types. h”
#include "i2c.h”

#i ncl ude "tusb2136. h”
#i fdef |12C TEST

#i ncl ude "del ay. h”

#i ncl ude "gpio. h”
#endi f
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/* +
| External Function Prototype (none) |
+ *
/* +
| External Variables (none) |
+ *
I* +
| I'nternal Type Definition & Macro (none) |
+ */
/* +
| Internal Constant Definition (none) |
+ */
/* +
| I'nternal Variables |
>/
static BYTE bDevi ceCat egory;
/* +
| G obal Variables (none) |
+ *
/* +
| Hardware Rel ated Structure Definition (none) |
+ */
/* +
| SystemlInitialization Routines (none) |
+ x|
/* +
| General Subroutines |
+ *1
/1
VO D i 2cSet BusSpeed( BYTE bBusSpeed)
{
i f(bBusSpeed == | 2C_400KHZ) bl 2CSTA | = | 2CSTA_400K; /] set bus speed at 400Khz
el se bl 2CSTA &= ~| 2CSTA_400K; /'l set bus speed at 100Khz
}
/1

VO D i 2cSet MenoryType( BYTE bType)
{

i f( bType > | 2C_CATEGORY_LAST)

el se bDevi ceCategory = bType;

}
/1

/1 invalid nmenory type

BYTE i 2c\Wi t For Read( VO D)
{

/1l wait until data is ready or
I = | 2CSTA_RXF)

whi | e( (bl 2CSTA & | 2CSTA_RXF)
i f (bl 2CSTA & 1 2CSTA_ERR) {

bl 2CSTA | = | 2CSTA_ERR; Il clear error flag
return ERROR;
}
return NO _ERROR
}
/1

BYTE i 2cWait ForWite(VA D)
{
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/1 wait until TXE bit is cleared or ERR=1

whi | e( (bl 2CSTA & | 2CSTA TXE) != | 2CSTA _TXE)
i f (bl 2CSTA & | 2CSTA_ERR) {
bl 2CSTA | = |1 2CSTA_ERR; /1 clear error flag
return ERROR
}
return NO_ERRCR
}
/1

BYTE i 2cRead(BYTE bDevi ceAddr ess, WORD wAddress, WORD wNumber, PBYTE pbDat aArr ay)

{
BYTE bTenp, bH Addr ess;

bl 2CSTA &= ~(12CSTA SRD | | 2CSTA SWR); // clear SRD abnd SWR bit
/1 1f error, return a value other than zero.
i f (WNunber == 0x00) return NO _ERROR

i f(bDevi ceCategory == | 2C_CATEGORY_1){

/'l cat 1

bl 2CADR = (BYTE) ((wAddress << 1) | BIT_I 2C READ);
}el sef

// cat 2 or 3
bTenp = bDevi ceAddress & MASK | 2C DEVI CE_ADDRESS; // wite device address and RWO

bTenp = bTenp << 1;

bTemp | = BI T_I 2C_DEVI CE_TYPE_NMEMDRY; /1 add control code
I/ check if data address is higher than Oxff in cat 2 device

i f((bDeviceCategory == | 2C_CATEGORY_2) && (wAddress > 0x00ff)){

bH Address = (wAddress >> 8) & MASK | 2C DEVI CE_ADDRESS;
bHi Address = bHi Address << 1;

bTenp | = bHi Addr ess;
}
bl 2CADR = bTenp; /!l wite out device address
i f(bDevi ceCat egory == | 2C_CATEGORY_3){
bl 2CDAO = (BYTE) (wAddress >> 8); /1l wite out high byte of address
if(i2c\aitForWite() !'= NO ERROR) return ERROR; /1 bus error
}
bl 2CDAO = (BYTE)(wAddress & Oxff); // wite out |ow byte of address
if(i2c\WaitForWite() !'= NO ERROR) return ERROR; /1 bus error
bl 2CADR = (bTenp | BIT_I 2C_READ); /1 setup read
}
bl 2CDAO = 0x00; /1 start read

/1 SRD shoul d be cl eared
i f(wWNunmber > 1){
whi | e(WNunmber > 1){
i f(i2cWaitForRead() != NO ERROR) return ERROR, // bus error

i f (WNumber == 2) bl 2CSTA | = | 2CSTA_SRD;
*pbDat aArray++ = bl 2CDAI ;
wNunber —;
}
}el se bl 2CSTA | = | 2CSTA_SRD;
/1 read the last byte
if(i2cWaitForRead() !'= NO ERROR) return ERROR; /1 bus error

*pbDat aArray = bl 2CDAI ;
return NO_ERROCR
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BYTE i 2cWite(BYTE bDevi ceAddress,

{
BYTE bTenp, bHi Addr ess;

bl 2CSTA &= ~(12CSTA_SRD |
/1l 1f error,

WORD wAddr ess, WORD whNunber,

| 2CSTA_SWR) ;
return a val ue ot her
i f (WNunmber == 0x00) return NO _ERROR

PBYTE pbDat aArr ay)

/1 clear SRD abnd SWR bit

than zero.
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i f (bDevi ceCat egory == | 2C_CATEGORY_1){
/1 cat 1
bl 2CADR = (BYTE) (wAddress << 1);
}el se{
/l cat 2 or 3
bTenp = bDevi ceAddress & MASK | 2C DEVI CE_ADDRESS; // wite device address and RWAQ
bTenmp = bTenp << 1;
bTenp | = BI T_I 2C_DEVI CE_TYPE_MEMORY; /1 add control code
/1 check if data address is higher than Oxff in cat 2 device
i f((bDeviceCategory == | 2C_CATEGORY_2) && (wAddress > 0x00ff)){
bH Address = (BYTE)(wAddress >> 8) & MASK | 2C _DEVI CE_ADDRESS;
bH Address = bHi Address << 1;
bTemp | = bHi Addr ess;
}
bl 2CADR = bTenp; /1 wite out device address
i f(bDevi ceCat egory == | 2C_CATEGORY_3) {
bl 2CDAO = (BYTE) (wAddress >> 8); /1 wite out high byte of address
if(i2cWaitForWite() !'= NO ERROR) return ERROR; /1 bus error
}
bl 2CDAO = (BYTE) (wAddress & Oxff); /!l wite out |ow byte of address

if(i2cWaitForWite() !'= NO ERROR) return ERROR;

}
/1 SRD shoul d be cl eared.

whi | e(WNumber > 1){
bl 2CDAO = *pbDat aAr r ay++;

if(i2cWaitForWite() !'= NO ERROR) return ERROR;

wNunber —;
}
/'l wite the last byte
bl 2CSTA | = | 2CSTA_SWR;

bl 2CDAO = *pbDat aArray;
if(i2cWaitForWite() != NO_ERROR)
return NO_ERROR

return ERROR;

/1 bus error

/1 bus error

/1 set SWR bit
/!l wite out the data
/1 bus error

}
/* +
| Interrupt Sub-routines (none) |
+ */
/* +
| Interrupt Service Routines (none) |
+ *1
/* +
| Main Routine [
*/

#i fdef |2C_TEST
#def i ne TEST_PATTERN_SI ZE 8
#def i ne TEST_PAGE_SI ZE 8
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#def i ne TEST_SI ZE CAT3 0x4000

#defi ne TEST_SI ZE_CAT2 0X0100

BYTE code abTest Pattern[ 8] = {0x51, Oxa2, 0x93, Oxf 0, OxOf , Oxf f, Ox81, 0x00} ;
BYTE code abTestPatternC ear[8] = {Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff};
BYTE code abTest Patternl[ 8] = {0x12, 0x34, 0x56, 0x78, 0x9a, Oxbd, Oxde, Oxef};
/1

VO D Test Random( BYTE bCat , WORD wSi ze)

{

WORD wAddr ess;
BYTE bTenp, bRC;
i 2cSet BusSpeed( | 2C_400KHZ) ;
i 2cSet MenoryType(bCat);
f or (WAddr ess=0; wAddr ess < wSi ze; wAddr ess++) {
for (bTenp=0; bTenp<TEST_PATTERN_SI ZE; bTenp++) {
| cdPut StringXY(0,1,”"Address : ");
| cdPut Wor d( wAddr ess) ;
| cdPut StringXY(0,2,"Data : ");
| cdPut Byt e(abTest Pattern[ bTenp]);
i 2cWite(0x00, wAddr ess, 1, &bTest Pattern[ bTenp] ) ;
Del aynfSecond(5) ;
i 2cWite(0x00, wAddress+1, 1, &bTest Patt ern[ bTenp+1] ) ;
Del aynSecond(5) ;
i 2cRead( 0x00, 0X0000, 1, &RC);
i 2cRead(0x00, wAddr ess, 1, &RC) ;
i f(bRC != abTestPattern[bTenp]){
| cdPut St ringXY(0, 3,”"ERROR! | ") ;
I cdPut String("read(”);
| cdPut Byt e( bRC) ;
lcdPutString(”)”);
lcdPut String("wite(”);
| cdPut Byt e(abTest Pattern[ bTenp]);
lcdPut String(”)”);
while(1);

}
/1

VO D Test Page(BYTE bCat, WORD wSi ze, BYTE bTest Passt er nSi ze)
{
WORD wAddr ess;
BYTE bTenp, abRc[ 0x50] ;
i 2cSet BusSpeed(| 2C_400KHZ) ;
i 2cSet Menor yType(bCat) ;
for(wAddress = 0; wAddress < WSi ze; wAddr ess+=bTest Passt ernSi ze) {
| cdPut StringXY(0, 1, " Address : ");
| cdPut Wor d( wAddr ess) ;
i 2cWite(0x00, wAddr ess, bTest Passt ernSi ze, &bTest PatternCl ear[0]);
Del aynfSecond(5) ;
i 2cWite(0x00, wAddr ess, bTest Passt ernSi ze, &bTest Pattern[0]);
Del aynfSecond(5) ;
i 2cRead( 0x00, wAddr ess, bTest Passt ernSi ze, &bRc[ 0] ) ;
for(bTenp=0; bTenp<bTest Passt er nSi ze; bTenp++) {
if(abRc[bTenp] != abTest Pattern[bTenp]){
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| cdPut StringXY(0, 3,” ERRORI'! ") ;
lcdPut String(”"read(”);

| cdPut Byt e(abRc[ bTenp] ) ;
lcdPutString(”)");

lcdPut String("wite(”);

| cdPut Byt e(abTest Pattern[ bTenp]);
lcdPutString(”)”);

while(l);
}
}
}
}
/1
VO D Test Cat 3Randon( VA D)
{
gpiolnitialization();
I cdPut String(”Test i2c nenory”);
| cdPut String(”: Random R/ W Test on CAT3");
Test Randon( | 2C_CATEGORY_3, TEST_SI ZE_CAT3) ;
}
/1
VO D Test Cat 3Page( VA D)
{
gpiolnitialization();
| cdPut String(”Test i2c nmenory”);
| cdPut String(”: Page RFWTest on CAT3");
Test Page(| 2C_CATEGORY_3, TEST_SI ZE_CAT3, TEST_PATTERN_SI ZE) ;
}
/1
VO D Test Cat 2Randomn( VO D)
{
gpiolnitialization();
| cdPut String(”Test i2c nenory”);
| cdPut String(”: Random RF' W Test on CAT2");
Test Randon( | 2C_CATEGORY_2, TEST_SI ZE_CAT2) ;
}
/1
VO D Test Cat 2Page( VA D)
{
gpiolnitialization();
I cdPut String(”Test i2c nenory”);
| cdPut String(”: Page RFW Test on CAT2");
Test Page(| 2C_CATEGORY_2, TEST_SI ZE_CAT2, TEST_PATTERN_SI ZE) ;
}
/1
VO D mai n( VO D)
{

11 Test Cat 3Randon() ;

/1 Test Cat 3Page() ;

/1 Test Cat 2Randon{);
Test Cat 2Page() ;
| cdPut St ri ngXY(0, 3, " Done! ") ;
I cdl 2cDunp( 0x07f 0, 4) ;
while(1);
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}

#endi f

/* +
| End of source file |
+ 1
/* Not hi ng Bel ow This Line */
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6.3 header.c 12C Header Routines
/*
[

Texas I nstrunents

Header

Sour ce: header.c, v 1.0 2000/05/28 12:59: 29
Aut hor: Horng-M ng Lobo Tai | obotai @i.com
Header: (none)

_—— = — — — — +

For nore information, please contact |

Lobo Tai

Texas Instrunents
12500 TI BLVD, Ms8761
Dal | as, TX 75243

USA

Tel 214-480-3145
Fax 214-480-3443

Rel ease Notes:

Ext er nal EEPROM For mat

O fset Type Si ze Val ue & Remark

0 Si gnat ur e0 1 0x36, FUNCTION_PID L
1 Si gnaturel 1 0x21, FUNCTION_PID_H
2 Data Type 1 0x00 = End

0x01 = USB I nfo Basic
0x02 = Application Code
0x03. . OXEF Reserved
Oxff = Reserved for Extended Data
3 Data Size 2 Si ze of Data
9 for TUSB5152 and TUSB2136 Usb Info

5 Check Sum 1 Check Sum of Data Section

6 Bit Setting 1 Bit 0: Bus/self power in bUSBCRL

7 VI D 2 Vendor 1D

9 PI D hub 2 Product | D for hub

11 PI D devi ce 2 Product 1D for bootrom

13 HUBPOTG 1 Ti me from power—-on to power—-good

14 HUBCURT 1 HUB Current descriptor register |

The foll owi ng exanples is for application code

15 Data Type 1 0x00 = End

0x02 = Application Code
16 Data Size 2 Si ze of Data Section
18 Check Sum 1 Check Sum of Data Section
19 App. Rev. 2 Application Code Revision

I
I
I
I
+
I
I
I
I
|
I
|
I
|
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
|
I
|
I
|
I
I
I
I
I
I
I
I
I
I
|
I
|
I
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| 21 Application Code Starts here... |
I |
| Logs: |
I |
| WHO VHEN WHAT

| HMr 20000528 born |
| HMTr 20000724 header Sear chFor Val i dHeader () |
| check type Ill first to fix the coul d-be problem |
| when type Il protocol is used while type Ill is on bus
| HMTP 20000726 switch back to type ii first, but add the dunmy read

| HMT 20000731 re-format the file

+. *
/* +
| I'nclude files |
+ */
#i ncl ude <i o51. h> /1 8051 sfr definition

#i ncl ude "types.h”

#i ncl ude "tusb2136. h”

#i ncl ude "header. h”

#i nclude "i 2c.h”

#i ncl ude "usb. h”

#i ncl ude "del ay. h”

#i f def SI MULATI ON

#i ncl ude "gpio. h”

#endi f

/* +
| External Function Prototype (none) |
+ */
/* +
| External Variables |
+ */

#pragma nenory = dat aseg(TUSB2136_DESC_SEG) /1 0xfe00

extern BYTE abDevi ceDescri ptor[ SI ZEOF_DEVI CE_DESCRI PTOR] ;

extern BYTE abConfigurationDescri ptor G oup[ Sl ZEOF_BOOTCODE_CONFI G_DESC _GROUP] ;
extern BYTE abStringDescri ptor[ Sl ZEOF_BOOTCODE_STRI NG _DESC_GROUP] ;

#pragma nenory = def aul t

#pragnma nenory = dat aseg(TUSB2136_CEP1_X BUFFER_SEG) /1 0Oxfd80

extern BYTE pbXBuffer Addr ess[ EP_MAX_PACKET_SI ZE] ;

#pragma nenory = defaul t

#defi ne abEepr onHeader pbXBuffer Address

#pragma nenory = dat aseg( TUSB2136_EXTERNAL_RAM SEG) /1 0x0000

extern BYTE abDownl oadFi r mmvar e[ 1024* 16] ;

#pragma nmenory = defaul t

/* +

| Internal Type Definition & Macro (none) |
+ *1
/ * +

| Internal Constant Definition (none) |
+ */
/* +
| Internal Variables |
+ */
/1 Local Variables

#pragma nenory = idata
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BYTE bCur r ent Header Medi unType;

ULONG  ul Current Header Poi nt er;

BYTE bCurr ent Dat aType;

WORD wCur r ent Dat aSi ze;

BYTE bCur r ent Dat aChecksum

t Fi r mnvar eRevi si on t Current Fi r mnvar eRevi si on;
WORD wCur r ent Upl oadPoi nt er;

BYTE bi 2cDevi ceAddr ess;

#pragma nmenory = default

/* +
| 4 obal Variables (none) |
+ */
/* +
| Hardware Related Structure Definition (none) |
+ x|
/* +
| SystemInitialization Routines (none) |
+ x|
/* +
| General Subroutines |
*/

BYTE header CheckPr oduct | Donl 2¢( VA D)
{

// in simulation, if error, abEepronHeader could be xx.

abEepr onHeader [ 0] = 0x00;

abEepr ontHeader [ 1] = 0x00;

abEepr onHeader [ 2] = 0x00;

abEepr onmHeader [ 3] = 0x00;

i f (i 2cRead(bi 2cDevi ceAddress, 0x0000, 0x02, &abEepronHeader[0]) NO_ERROR) {

i f((abEepronHeader[0] == FUNCTION_PID L) && (abEepronHeader[1] == FUNCTION_PID H)){
bCur r ent Header Medi unifype = DATA_MEDI UM HEADER | 2C,
return DATA_MEDI UM HEADER | 2C;
}

}

return DATA MEDI UM HEADER NO,
}
/1

/1 only support i2c due to nenory size
BYTE header Sear chFor Val i dHeader ( VO D)
{

/'l check CAT 11

#i f def SI MULATI ON

| cdPut String(”"CAT Il ");

#endi f

i 2cSet Menor yType( |1 2C_CATEGORY_2) ;

/1 dummy read to prevent false read if type IIl is on the bus

for(bi 2cDevi ceAddr ess=0; bi 2cDevi ceAddr ess<8; bi 2cDevi ceAddr ess++)

i 2cRead( bi 2cDevi ceAddr ess, 0x0002, 0x02, &abEepronHeader[O0]);

/1 read real value
for (bi 2cDevi ceAddr ess=0; bi 2cDevi ceAddr ess<8; bi 2cDevi ceAddr ess++)

i f (header CheckProduct | Donl 2c() ==DATA_MEDI UM HEADER | 2C) return

DATA_MEDI UM HEADER | 2C;
/'l check CAT |11
#i f def SI MULATI ON
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I cdPut String(”CAT Il ");
#endi f
i 2cSet MenoryType( | 2C_CATEGORY_3) ;
for (bi 2cDevi ceAddr ess=0; bi 2cDevi ceAddr ess<8; bi 2cDevi ceAddr ess++)
i f (header CheckProduct | Donl 2¢c() ==DATA_MEDI UM _HEADER | 2C)ret urn

DATA_MEDI UM HEADER | 2C;

}
Il

return DATA_MEDI UM HEADER NG,

/1 only support i2c due to nenory size
BYTE header Get Dat aType( WORD wNunber)

{

}
11

WORD wAddr ess;

t Header Prefi x t Dat a;

bCurr ent Dat aType DATA TYPE_HEADER END;

wAddr ess = OFFSET_HEADER FI RST_DATA_SECTI ON;

i f (bCurrent Header Medi unType == DATA_MEDI UM HEADER | 2C) {

whi | e(wNunber != 0x0000) {

i 2cRead( bi 2cDevi ceAddr ess, wAddress, sizeof (tHeaderPrefix), (PBYTE) & Dat a) ;
bCurrent Dat aType = tData. bDat aType;
wCur r ent Dat aSi ze = (WORD) t Dat a. bDat aSi ze_L;
wCur r ent Dat aSi ze += (WORD) (t Dat a. bDat aSi ze_H << 8);
bCur r ent Dat aChecksum = t Dat a. bDat aChecksum
wAddr ess += (wCurrent Dat aSi ze+si zeof (t Header Prefi x));
wNurber —;

}
i f (WwAddr ess | = OFFSET_HEADER FI RST_DATA_SECTI ON)

ul Current Header Poi nter = (ULONG) (wAddr ess—wCur r ent Dat aSi ze) ;
el se ul Current Header Poi nter = OFFSET_HEADER_FI RST_DATA SECTI ON;

}
return bCurrent Dat aType;

BYTE LoadFi r mwar eBasi cFrom 2c( VO D)

{
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BYTE bChecksum

WORD wAddr essl 2c;

WORD wPr ogr anfSi ze, wAddr ess;

wAddr essl 2c = (WORD) ul Cur r ent Header Poi nt er;

i f (i 2cRead(bi 2cDevi ceAddr ess, wAddressl 2c, sizeof (tCurrentFirmareRevision),

(PBYTE) &t Current Fi r mnar eRevi si on) == ERROR) return ERROR;
wWPr ogr anfSi ze = wCurrentDat aSi ze — si zeof (t Fi rmnar eRevi si on);
wAddr essl 2c = wAddr essl 2c + sizeof (t Fi rmwar eRevi si on);

i f (i 2cRead(bi 2cDevi ceAddr ess, wAddr essl 2c,
wPr ogr antSi ze, &abDownl oadFi r mnvar e[ 0x0000]) != NO ERROR) return ERROR

/1 get Checksum from RAM
bChecksum = tCurrentFirmareRevi sion. bM nor;
bChecksum += t Current Fi r mnvar eRevi si on. bMaj or ;

f or (wAddr ess=0x0000; wAddr ess<wPr ogr anfSi ze; wAddr ess++)
bChecksum += abDownl oadFi r mnar e[ wAddr ess] ;
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i f (bCurrent Dat aChecksum ! = bChecksun) return ERROR;
el se return NO_ERROR;
}
/1
/1 only support i2c due to nenory size
BYTE LoadUsbl nf oBasi cFroml 2c( VO D)

{

BYTE bTenp, bChecksum
WORD wTenp, wAddr ess;
t Header Usbl nf oBasi ¢ *pt Usbl nf oBasi c;
wAddr ess = ul Current Header Poi nt er;
pt Usbl nf oBasi ¢ = (tHeader Usbl nf oBasi ¢ *) abEepr onHeader ;
i f (i 2cRead(bi 2cDevi ceAddr ess, wAddr ess,
wCur r ent Dat aSi ze, &abEepr onHeader [ 0x0000]) != NO ERROR) return ERROR;

/1 get check sum

bChecksum = 0x00;

f or (WTemp=0x0000; wTenmp<wCur r ent Dat aSi ze; wTenp++)
bChecksum += abEepr onmHeader [ wTenp] ;

/'l check if the data is for hub info
i f (bChecksum == bCurrent Dat aChecksum) {
/1 download VID and VIP |nformation from EEPROM
bHUBVI DL = pt Usbl nf oBasi c—>bVI D _L;
bHUBVI DH = pt Usbl nf oBasi c—>bVI D_H;
bHUBPI DL pt Usbl nf oBasi c—>bPI D_HUB_L;
bHUBPI DH = pt Usbl nf oBasi c—>bPI D_HUB_H;
/] update device descriptor
abDevi ceDescri pt or [ OFFSET_DEVI CE_DESCRI PTOR _PI D L]
= pt Ushl nf oBasi c—>bPI D_FUNC_L;
abDevi ceDescri pt or [ OFFSET_DEVI CE_DESCRI PTOR_PI D_H|
= pt Ushl nf oBasi c—>bPI D_FUNC_H;
abDevi ceDescri pt or [ OFFSET_DEVI CE_DESCRI PTOR_VI D_L] bHUBVI DL;
abDevi ceDescri pt or [ OFFSET_DEVI CE_DESCRI PTOR_ VI D H = bHUBVI DH;
/1 Time for power-on to power-—good
bHUBPOTG = pt Usbl nf oBasi c—>bHubPot g;
#i f def SI MULATI ON
| cdPut String(”POTG=");
| cdPut Byt e( pt Usbl nf oBasi c—>bHubPot g) ;
#endi f
/] set power rating for the hub
bHUBCURT = pt Usbl nf oBasi c—>bHubCurt ;
#i f def SI MULATI ON
| cdPut String(” CURT=");
| cdPut Byt e( pt Usbl nf oBasi c—>bHubCurt);
#endi f
/1 set PWRSW
bTenmp = pt Ushl nf oBasi c—>bBi t Setti ng & BI T_HEADER PWRSW
i f(bTenp == Bl T_HEADER PWRSW {
bHUBCNFG | = HUBCNFG_PVRSW
#i f def SI MULATI ON
| cdPut String(” PMRSW ") ;
#endi f
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/'l bus—powered or self-powered
i f((bUSBCTL & USBCTL_SELF) == USBCTL_SELF){ // sel f—-powered

abConfi gurati onDescri pt or G oup[ OFFSET_CONFI G_DESCRI PTOR_POWER] = ( BYTE) (0x80 |
CFG_DESC_ATTR_SELF_POWERED) ;

#i f def S| MULATI ON
lcdPut String(”Sel f!”);
#endi f

}el se{
#i fdef S| MULATI ON
| cdPut String(”Bus!”);
#endi f

}el sef
#i fdef S| MULATI ON
| cdPut String(”1 DCSERR! ") ;

#endi f
return ERROR
}
return NO_ERROR
}
/1

/1 only support i2c due to nenory size
BYTE header ProcessCur rent Dat aType( VO D)

{
i f (bCurrent Header Medi unType == DATA_MEDI UM HEADER | 2C) {
i f(bCurrent Dat aType == DATA_TYPE_HEADER HUB_| NFO BASI C) {
i f (LoadUsbl nfoBasi cFrom 2c() == ERROR) return MSG HEADER CHECKSUM ERROR;
}el se if(bCurrentDataType == DATA TYPE_HEADER FI RMMRE_BASI C) {
i f (LoadFi r mwar eBasi cFrom 2c() == ERROR) return MSG HEADER CHECKSUM ERROR;
}el se return MSG HEADER_DATA TYPE_ERRCR,
}el se return MSG HEADER DATA MEDI UM _ERROR;
return MSG_HEADER NO ERROR
}
I
WORD header Ret ur nFi r mmvar eRevi si on( VO D)
{
WORD wCur r ent Fi r mnvar eRevi si on;
wCur r ent Fi rmnar eRevi sion = (WORD)t Current Fi r mnvar eRevi si on. bMaj or << 8;
wCur r ent Fi r mavar eRevi si on | = tCurrent Fi r mvar eRevi si on. bM nor;
return wCurrentFi r mnvar eRevi si on;
}
I

/1 only support i2c due to nenory size
BOOL Updat eHeader (WORD wHeader Si ze, BYTE bBl ockSi ze, BYTE bWit Ti nme)
{
WORD wAddr ess;
#i f def SI MULATI ON
| cdPut String(”upl oad”);
| cdPut Byt e( bBI ockSi ze) ;
| cdPut Byt e( bVai t Ti ne) ;
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| cdPut Wor d( wHeader Si ze) ;
| cdPut Wor d( wCur r ent Upl oadPoi nter);
#endi f
wAddr ess = 0x0000;
i f (wHeader Si ze >= (WORD) bBl ockSi ze) {
/1 witer each bl ock
do{
if(i2cWite(bi2cDevi ceAddress, wCurrent Upl oadPoi nt er,
(V\ORD) bBI ockSi ze, ( PBYTE) &abDownl oadFi r nwar e[ wAddr ess] )
I'= NO ERROR) return ERROR
wCur r ent Upl oadPoi nt er = wCurr ent Upl oadPoi nter + (WORD) bBl ockSi ze;
wAddr ess = wAddress + (WORD)bBl ockSi ze;
Del aynfSecond( ( WORD) bWai t Ti ne) ;
}whi |l e((wAddress + (WORD) bBl ockSi ze) <= wHeader Si ze) ;

/'l witer partial block
whi | e(wAddr ess < wHeader Si ze) {
if(i2cWite(bi2cDevi ceAddress, wCurrent Upl oadPoi nt er, 0x0001,
( PBYTE) &bDownl oadFi r mvar e[ wAddress]) != NO _ERROR) return ERROR
Del aynSecond( ( WORD) bWai t Ti ne) ;
WAddr ess++;
wCur r ent Upl oadPoi nt er ++;

}

return NO_ERROR
}
/* +
| I'nterrupt Sub-routines (none) |
+ *!
/* +
| Interrupt Service Routines (none) |
+ *1
/* +
| End of source file |
+ *
/* Not hi ng Bel ow Thi s Line */
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6.4 tusb2136.h

Related Header File

Texas I nstruments
Keyboard Hub M cro-Controller

TUSB2136 Header File

Source: tusb2136. h,

v 1.0 1999/11/19 11:10:02

Aut hor: Horng-M ng Lobo Tai | obotai @i.com

Header: (none)

For nore information, please contact

Lobo Tai
Texas I nstruments

12500 TI Blvd, Ms 8761

USA

Tel 214-480-3145
Fax 214-480-3443

Logs:

WHO EN

I
I
I
I
I
I
I
I
I
| Dallas, TX 75243
|
I
[
I
[
I
I
I
I

HMr 19991119

WHAT
born

#i fndef _TUSB2136_H_
#define _TUSB2136_H_
#i fdef __cpl uspl us
extern "C

{

#endi f

/*

—_— e — 4 — — — — — +

*/

| Rel ease Notes:

*

Include files

Function Prototype

*

+
/

I

+

/ *
I

+

/

[

+

Type Definition & Macro

// EDB Data Structure
typedef struct _tEDB
{
BYTE bEPCNF;
BYTE bEPBBAX;
BYTE bEPBCTX;
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/1 Endpoint X Buffer byte Count
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BYTE bSPAREQ; /1 no used
BYTE bSPAREL; /1 no used
BYTE bEPBBAY; /1 Endpoint Y Buffer Base Address
BYTE bEPBCTY; /1 Endpoint Y Buffer byte Count
BYTE bEPSI ZXY; /1 Endpoi nt XY Buffer Size
} tEDB, *tpEDB;
typedef struct _tEDBO
{
BYTE bl EPCNFG, /1 1nput Endpoint O Configuration Register
BYTE bl EPBCNT; /1 1 nput Endpoint O Buffer Byte Count
BYTE bOEPCNFG, /] CQutput Endpoint O Configuration Register
BYTE bOEPBCNT; /1 Cutput Endpoint O Buffer Byte Count
} tEDBO, *tpEDBO;
/* +

| Constant Definition

+

|
*/

#define S| ZEOF_BOOTCODE_CONFI G_DESC_GROUP
Sl ZEOF_CONFI G_DESCRI PTOR+S| ZECF_| NTERFACE_DESCRI PTOR+S| ZEOF_ENDPOI NT_DESCRI PTOR

#def i ne Sl ZEO-_BOOTCODE_STRI NG_DESC_GROUP 0x50
#defi ne pbExternal RAM ((char xdata *)0x0000)
#define pblnternal ROM ((char code *)0x0000)
// TUSB2136 VID and PI D Definition

I/ use this for the future design

#define HUB_VID_ L 0x51 /1 TI = 0x0451
#define HUB_VID_H 0x04
#define HUB_PID L 0x45 /1 1 external interface
#defi ne HUB_PI D_H 0x31
#define FUNCTION_PID L 0x36
#define FUNCTION_PID H 0x21
/1 USB rel ated Constant
#def i ne MAX_ENDPO NT_NUVMBER 0x03
#def i ne EPO_MAX_PACKET_SI ZE 0x08
#def i ne EP_MAX_PACKET_SI ZE 0x40
#defi ne OEP1_X BUFFER ADDRESS O0xFD80 // Input Endpoint 1 X Buffer Base-—address
#defi ne OEP1_Y_BUFFER ADDRESS O0xFDCO // Input Endpoint 1 Y Buffer Base-—address
#defi ne | EP1_X BUFFER_ADDRESS OXFEOO // CQutput Endpoint 1 X Buffer Base-address
#define | EP1_Y_BUFFER ADDRESS OxFE40 // CQutput Endpoint 1 Y Buffer Base—address
#define | EP2_X_BUFFER ADDRESS OxFE80 // Input Endpoint 2 X Buffer Base-address
#define | EP2_Y_BUFFER ADDRESS OxFE90 // Input Endpoint 2 Y Buffer Base-—address
#defi ne OEP2_X_ BUFFER ADDRESS OxFEAO // CQutput Endpoint 2 X Buffer Base-—address
#define OEP2_Y_BUFFER _ADDRESS OxFEBO // CQutput Endpoint 2 Y Buffer Base—address
#define | EP3_X BUFFER ADDRESS OxFECO // Input Endpoint 3 X Buffer Base—address
#define | EP3_Y_BUFFER ADDRESS OxFECC // Input Endpoint 3 Y Buffer Base-address
#defi ne OEP3_X BUFFER ADDRESS OxFED8 // CQutput Endpoint 3 X Buffer Base-—address
#def i ne OEP3_Y_BUFFER ADDRESS OxFEE4 // CQutput Endpoint 3 Y Buffer Base-—address
/1 M scel | aneous Registers
#defi ne MCNFG_SDW 0x01
#defi ne MCNFG_RO 0x02 /'l Revision Nunber R[3:0]
#defi ne MCNFG_R1 0x04
#defi ne MCNFG_R2 0x08
#defi ne MCNFG_R3 0x10
#defi ne MCNFG_OVCE 0x20 /1 Overcurrent detection enable bit

/1 0:disable, 1:enable
#defi ne MCNFG_XI NT 0x40 /1l INT1 source control bit

/1 0:p3.3 1: P2[7:0]
#defi ne MCNFG_24MHZ 0x80 /1 12Whz or 24Miz MCU cl ock source

Programming Considerations and Bootcode File List

Related Header File

6-39



tusb2136.h  Related Header File

/1 0:12NWnhz 1:24Mhz

#defi ne WDCSR_WDT 0x01 /1 Watchdog tiner reset bit
/[l wite a 1l to reset tinmer
#def i ne WDCSR_WDR 0x40 /1 \Watchdog reset indication bit

/1 0:a power—up or USB reset
// 1:watchdog tinmeout reset occurred.
#defi ne WDCSR_WDE 0x80 /1 Watchdog timer enable bit
/1 0:disable(only cleared on power—-up, USB or WDT reset)
/1 1:enable
/1 Power Control Register (@ SFR 87h)

/1 PCON 0x87 /1 sfr 0x87

#defi ne PCON_I DL 0x01 /1 MCU idle bit
/1 0: MCUNOT inidle, 1:MU idle

#defi ne PCON_GFO 0x04 /1 General purpose bit

#defi ne PCON_GF1 0x08 /'l General purpose bit

#defi ne PCON_SMOD 0x80 /1 Doubl e baud rate control bit

/1 EndPoi nt Desci ptor Bl ock

#defi ne EPCNF_USBI E 0x04 /1 USB Interrupt on Transaction Conpletion. Set By MCU
/1 0:No Interrupt, 1:Interrupt on conpletion

#def i ne EPCNF_STALL 0x08 /1 USB Stall Condition Indication. Set by UBM
// 0: No Stall, 1:USB Install Condition

#defi ne EPCNF_DBUF 0x10 /1 Doubl e Buffer Enable. Set by MCU

/1 0: Primary Buffer Only(x—buffer only), 1:Toggle Bit
Sel ects Buffer

#defi ne EPCNF_TOGLE 0x20 /1 USB Toggle bit. This bit reflects the toggle sequence
bit of DATAO and DATAL.

#defi ne EPCNF_I SO 0x40 /1 1S0O=0, Non Isochronous transfer. This bit mnmust be

cl eared by MCU since only non isochronous transfer is supported.

#defi ne EPCNF_UBME 0x80 /1 UBM Enabl e or Disable bit. Set or Cear by MCU.

/1 0:UBM can’t use this endpoint
// 1:UBM can use this endpoint
#defi ne EPBCT_BYTECNT_MASK Ox7F // MASK for Buffer Byte Count

#defi ne EPBCT_NAK 0x80 /1 NAK, 0:No Valid in buffer, 1:Valid packet in buffer
/1 Endpoint O Descriptor Registers
#defi ne EPBCNT_NAK 0x80 /1 NAK bit

/1 0O:buffer contains valid data
/1 1:buffer is enpty
/] USB Registers

#defi ne USBSTA_STPOW 0x01 /] Setup Overwrite Bit. Set by hardware when setup packet
is received

/1 while there is already a packet in the setup buffer.
/1 0:Nothing, 1:Setup Overwite
#defi ne USBSTA_SETUP 0x04 /1 Setup Transaction Received Bit. As long as SETUP is '1',

/1 IN and OUT on endpoint—0 will be NAKed regardl ess of
their real NAK bits val ues.

#defi ne USBSTA PWON 0x08 /1 Power Request for port3

#defi ne USBSTA PWOFF 0x10 /1l Power Of Request for port3

#defi ne USBSTA_RESR 0x20 /1 Function Resume Request Bit. 0:clear by MCU, 1:Function
Resune is detected.

#defi ne USBSTA_SUSR 0x40 /'l Function Suspended Request Bit. 0:clear by MU,

1: Function Suspend is detected.

#defi ne USBSTA_RSTR 0x80 /'l Function Reset Request Bit. This bit is set in response

to a global or selective suspend condition.

/1 0:clear by MCU, 1:Function reset is detected.
#def i ne USBMSK_STPOW 0x01 /1 Setup Overwrite Interrupt Enable Bit

/1 0: disable, 1:enable
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#def i ne USBMSK_SETUP 0x04
#defi ne USBMSK_RESR 0x20
#defi ne USBMSK_SUSR 0x40
#defi ne USBMSK_RSTR 0x80
#defi ne USBCTL_DI R 0x01
(from TUSB5152 to Host)

#define USBCTL_SIR 0x02
#defi ne USBCTL_SELF 0x04
#defi ne USBCTL_RWE 0x08
#defi ne USBCTL_FRSTE 0x10
fromthe MCU reset

#defi ne USBCTL_RWJP 0x20
#define USBCTL_U12 0x40
#def i ne USBCTL_CONT 0x80
#def i ne HUBCNFG_P1E 0x01
#defi ne HUBCNFG_P1A 0x02
#defi ne HUBCNFG_P2E 0x04
#defi ne HUBCNFG_P2A 0x08
#defi ne HUBCNFG_P3_MASK 0x30
#def i ne HUBCNFG_P3_FI XED 0x10
#def i ne HUBCNFG_P3_MOV_DI'S 0x20
#def i ne HUBCNFG_P3_MOV_ENA 0x30
#defi ne HUBCNFG_I G 0x40
#defi ne HUBCNFG_PWRSW 0x80
#def i ne HUBPOTG 100MS  0x32

i ncrenent)

#defi ne HUBCURT_100MA 0x64
#defi ne VECI NT_NO_| NTERRUPT
#def i ne VECI NT_OUTPUT_ENDPO NT1
#defi ne VECI NT_OUTPUT_ENDPO NT2
#defi ne VECI NT_OUTPUT_ENDPO NT3

/1 Set
/1 0:

tusb2136.h  Related Header File

up Interrupt Enable Bit
di sabl e, 1:enable

/1 Function Resune Interrupt Enable Bit

/1 0:

di sabl e, 1:enable

/1 Function Suspend Interrupt Enable Bit

/1 0:

di sabl e, 1:enable

/] Function Reset Interrupt Enable Bit

/1 0:

/1 USB traffic direction 0: USB out packet

/1 Set
/1 0:
/1 1:

di sabl e, 1:enable

up interrupt status bit
SETUP interrupt is not served
SETUP interrupt in progess

/1 Bus/self powered bit

/1 0:

bus, 1:self

/1 renmote wakeup enable bit

/1 0:

di sabl e, 1:enable

/'l Function Reset Condition Bit
/1 This bit connects or disconnects the USB Function Reset

/1 0:not connect, 1:connect

/1 Device Renpote Wakeup Request

/1 0:nothing, 1l:renpte wakeup request to USB Host

/1 USB Hub version

/1 0:1.x, 1:2.x

/1 Connect or Disconnect Bit

/1 0:Upstream port is disconnected. Pull-up disabled
/1 1:Upstream port is connected. Pull-up enabled

/1
11
/1
/1
/1
11
/1
11
/1
11
/1
/1
11
/1
/1
/1
/1
11
/1
/1
/1

/1

Hub Port 1 enabl e/di sable control bit
0: disable, 1:enable

Hub Port 1 connection bit

0: renovable, 1:fixed

Hub Port 1 enabl e/disable control bit
0: disable, 1:enable

Hub Port 1 connection bit

0: renovable, 1:fixed

Hub Port 3 setting bits

00b: Port 3 disable

01b: Port 3 enable and fixed

10b: Port 3 enable but renovable and not-attached
11b: Port 3 enable but renovabl e and attached

01b

10b

11b

Hub Power control bit

0: individual, 1:ganged

Power Switching Control Bit

0: not available, 1:available

power —on to power—good tinme is 100ns ( in 2ms

hub requires 100mA
0x00
0x12
0x14
0x16

Programming Considerations and Bootcode File List
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#def i ne VECI NT_I NPUT_ENDPO NT1 0x22
#def i ne VECI NT_| NPUT_ENDPO NT2 0x24
#def i ne VECI NT_I NPUT_ENDPO NT3 0x26
#def i ne VECI NT_STPOW PACKET_RECEI VED 0x30 /1 USBSTA
#defi ne VECI NT_SETUP_PACKET_RECEI VED 0x32 /1 USBSTA
#defi ne VECI NT_PONER_ON 0x34
#def i ne VECI NT_PONER_OFF 0x36
#def i ne VECI NT_RESR_| NTERRUPT 0x38 /| USBSTA
#defi ne VECI NT_SUSR_| NTERRUPT 0x3A /1 USBSTA
#def i ne VECI NT_RSTR_| NTERRUPT 0x3C /1 USBSTA
#def i ne VECI NT_I| 2C_RXF_| NTERRUPT 0x40 /1 12CSTA
#def i ne VECI NT_I 2C_TXE_| NTERRUPT 0x42 /1 12CSTA
#def i ne VECI NT_I NPUT_ENDPQO NTO 0x44
#defi ne VECI NT_OUTPUT_ENDPO NTO 0x46
/112C Registers
#define | 2CSTA_SWR 0x01 /] Stop Wite Enable
/1 0:disable, 1:enable
#define | 2CSTA_SRD 0x02 /'l Stop Read Enable
/1 0:disable, 1:enable
#define | 2CSTA TIE 0x04 /1 12C Transmitter Enpty Interrupt Enable
/1 0:disable, 1:enable
#define | 2CSTA_TXE 0x08 /1 12C Transmitter Enpty
/1 0:full, 1l:enpty
#define | 2CSTA_400K 0x10 /1 12C Speed Sel ect
// 0:100kHz, 1:400kHz
#define | 2CSTA_ERR 0x20 /1 Bus Error Condition
/1 0:no bus error, 1:bus error
#define |1 2CSTA R E 0x40 /1 12C Receiver Ready I|nterrupt Enable
/1 0:disable, 1:enable
#define | 2CSTA_RXF 0x80 /1 12C Receiver Full
/1 O:enpty, 1:full
#defi ne | 2CADR_READ 0x01 // Read Wite Command Bit
// O:wite, 1l:read
/1
/1 register address definition
/1
/1 EndPoi nt Desci ptor Bl ock
/1 USB Data Buffer
#defi ne bOEPO_BUFFER_ADDRESS (* (char xdata *)O0xFEFOQ) /1 Qutput Endpoint O Buffer Base-address
#defi ne bl EPO_BUFFER ADDRESS (* (char xdata *)OxFEF8) /1 1nput Endpoint O Buffer Base—address

#def i ne bEPO_SETUP_ADDRESS
#defi ne pbOEPO_BUFFER _ADDRESS
#defi ne pbl EPO_BUFFER_ADDRESS
#def i ne pbEPO_SETUP_ADDRESS
/1 Endpoi nt descri ptor

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

bOEPCNE_1

bOEPCNF_2

bOEPCNF_3

bOEPBBAX_1
bOEPBBAX_2
bOEPBBAX_3
bOEPDCTX_1
bOEPDCTX_2
bOEPDCTX_3
bOEPBBAY_1
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(*
(*
(*
(*
(*
(*
(*
(*

(* (char xdata *)0xFFO00)

( (char xdata *)0xFEFO)
( (char xdata *)O0xFEF8)
( (char xdata *)0xFF00)

bl ock
(* (char xdata *)O0xFF08) /1
(char xdata *)OxFF10) /1
(char xdata *)OxFF18) /1
(char xdata *)0xFF09) /1
(char xdata *)OxFF11) /1
(char xdata *)OxFF19) /1
(char xdata *)OxFFOA) /1
(char xdata *)O0xFF12) I
(char xdata *)OxFF1A) /1
(char xdata *)OxFFOD) /1

(*

/] setup packet
/1 CQutput Endpoint O Buffer Base—address
/1 1nput Endpoint O Buffer Base—address
/] setup packet

Qut put Endpoint 1 Configuration

Qut put Endpoint 2 Configuration

Qut put Endpoint 3 Configuration

Qut put Endpoint 1 X-Buffer Base-address
CQut put Endpoi nt 2 X-Buffer Base-—address
CQut put Endpoi nt 3 X-Buffer Base-—address
Qut put Endpoint 1 X Byte Count

Qut put Endpoint 2 X Byte Count

Qut put Endpoint 3 X Byte Count

CQut put Endpoint 1 Y-Buffer Base-—address



#defi ne bCEPBBAY_2 (* (char xdata
#defi ne bOEPBBAY_3 (* (char xdata
#define bOEPDCTY_1 (* (char xdata
#def i ne bOEPDCTY_2 (* (char xdata
#defi ne bOEPDCTY_3 (* (char xdata
#define bOEPSI ZXY_1 (* (char xdata
#define bOEPSI ZXY_2 (* (char xdata
#define bOEPSI ZXY_3 (* (char xdata
#define bl EPCNF_1 (* (char xdata
#define bl EPCNF_2 (* (char xdata
#define bl EPCNF_3 (* (char xdata
#defi ne bl EPBBAX 1 (* (char xdata
#defi ne bl EPBBAX 2 (* (char xdata
#defi ne bl EPBBAX_3 (* (char xdata
#define bl EPDCTX 1 (* (char xdata
#defi ne bl EPDCTX_2 (* (char xdata
#define bl EPDCTX_3 (* (char xdata
#defi ne bl EPBBAY_1 (* (char xdata
#defi ne bl EPBBAY_2 (* (char xdata
#defi ne bl EPBBAY_3 (* (char xdata
#define bl EPDCTY_1 (* (char xdata
#define bl EPDCTY_2 (* (char xdata
#define bl EPDCTY_3 (* (char xdata
#define bl EPSI ZXY_1 (* (char xdata
#define bl EPSIZXY_2 (* (char xdata
#define bl EPSI ZXY_3 (* (char xdata
/1 Endpoint O Descriptor Registers
#defi ne bl EPCNFG_0 (* (char xdata
#defi ne bl EPBCNT_O (* (char xdata
#defi ne bOEPCNFG_ 0 (* (char xdata
#defi ne bOEPBCNT_O (* (char xdata
/'l M scel | aneous Registers

#defi ne bMCNFG (* (char xdata
#define bVECI NT (* (char xdata
#defi ne bWDCSR (* (char xdata
Regi st er

/112C Registers

#defi ne bl 2CSTA (* (char xdata
#defi ne bl 2CDAO (* (char xdata
#defi ne bl 2CDAI (* (char xdata
#defi ne bl 2CADR (* (char xdata
/1 USB Registers

#defi ne bHUBCURT (* (char xdata
#defi ne bHUBPOTG (* (char xdata
Regi st er

#defi ne bVl DSTA (* (char xdata
#defi ne bHUBCNFG (* (char xdata
#def i ne bHUBPI DL (* (char xdata
#defi ne bHUBPI DH (* (char xdata
#defi ne bHUBVI DL (* (char xdata
#def i ne bHUBVI DH (* (char xdata
#defi ne bUSBCTL (* (char xdata
#defi ne bUSBMSK (* (char xdata
#defi ne bUSBSTA (* (char xdata
#defi ne bFUNADR (* (char xdata

*) OXFF15)
*) OXFF1D)
*) OXFFOE)
*) OXFF16)
*) OXFF1E)
*) OXFFOF)
*) OXFF17)
*) OXFF1F)
*) OXFF48)
*) OXFF50)
*) OXFF58)
*) OXFF49)
*) OXFF51)
*) OXFF59)
*) OXFF4A)
*) OXFF52)
*) OXFF5A)
*) OXFF4D)
*) OXFF55)
*) OXFF5D)
*) OXFF4E)
*) OXFF56)
*) OXFF5E)
*) OXFF4F)
*) OXFF57)
*) OXFF5F)

*) OXFF80)
*) OXFF81)
*) OXFF82)
*) OXFF83)

*) 0XFF90)
*) OXFF92)
*) OXFF93)

*) OXFFFO)
*) OXFFF1)
*) OXFFF2)
*) OXFFF3)

*) OXFFF4)
*) OXFFF5)

*) OXFFF6)
*) OXFFF7)
*) OXFFF8)
*) OXFFF9)
*) OXFFFA)
*) OXFFFB)
*) OXFFFC)
*) OXFFFD)
*) OXFFFE)
*) OXFFFF)

/1
/1
/1
/1
/1
/1
/1
11
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
11
/1
11

/1
/1
/1
/1

/1
/1
/1

/1
11
11
/1

/1
11

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

tusb2136.h  Related Header File

Qut put Endpoint 2 Y-Buffer Base-—address
Qut put Endpoint 3 Y-Buffer Base-address
Qut put Endpoint 1 Y Byte Count

Qut put Endpoint 2 Y Byte Count

Qut put Endpoint 3 Y Byte Count

Qut put Endpoint 1 XY-Buffer Size

Qut put Endpoint 2 XY-Buffer Size

Qut put Endpoint 3 XY-Buffer Size

I nput Endpoint 1 Configuration

I nput Endpoint 2 Configuration

I nput Endpoint 3 Configuration

I nput Endpoint 1 X-Buffer Base-—address
I nput Endpoint 2 X-Buffer Base—address
I nput Endpoi nt 3 X-Buffer Base—address
| nput Endpoint 1 X Byte Count

I nput Endpoint 2 X Byte Count

I nput Endpoint 3 X Byte Count

I nput Endpoint 1 Y-Buffer Base—address
I nput Endpoint 2 Y-Buffer Base-address
I nput Endpoint 3 Y-Buffer Base-address
I nput Endpoint 1 Y Byte Count

I nput Endpoint 2 Y Byte Count

I nput Endpoint 3 Y Byte Count

I nput Endpoint 1 XY-Buffer Size

| nput Endpoint 2 XY-Buffer Size

| nput Endpoint 3 XY-Buffer Size

I nput Endpoi nt Configuration Register
| nput Endpoint 0 Byte Count

Qut put Endpoi nt Configuration Register
Qut put Endpoint 0 Byte Count

MCU Confi guration Register
Vector Interrupt Register
Wat chdog Tinmer, Control & Status

1 2C Status and Control Register
| 2C Data Qut Register

12C Data I n Register

1 2C Address Regi ster

HUB Current Descriptor Register
HUB Power-on to Power-Good Descri ptor

VID/ PID status register

HUB Confi guration Register
HUB PI D Low-byte Regi ster
HUB PI D H gh-byte Regi ster
HUB VI D Low-byte Regi ster
HUB VI D H gh-byte Regi ster
USB Control Register

USB I nterrupt Mask Register
USB St atus Regi ster

This register contains the device
function address.
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#i fdef __cplusplus

}

#endi f

#endif /* _TUSB2136_H_ */
/1
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6.5 usb.h USB Related Header File

/* +
I I
| Texas I nstrunents |
I I
| USB Header File |
| |
+ +
| Source: usb.h, v 1.0 99/02/01 10: 05: 58 |
| Author: Horng—M ng Lobo Tai |obotai @i.com |
| Header: (none) |
I I
| For nore information, please contact |
I I
| Lobo Tai |
| Texas Instrunments |
| 8505 Forest Lane, MS 8761 |
| Dallas, TX 75243 |
| USA |
I I
| Tel 972-480-3145 |
| Fax 972-480-3443 |
I I
| Not es: |
| 1. 990202 born |
| 2. 990422 add device status definition |
I I
+ */
#i fndef _USB H_
#define _USB H_
#i fdef __cplusplus
extern "C
{
#endi f
/* +
| I'nclude files (none) |
+ x|
/* +
| Function Prototype (none) |
+ */
/* +
| Type Definition & Macro |
>/
/1 DEVI CE_REQUEST Structure
typedef struct _tDEVI CE_REQUEST
{
BYTE bnRequest Type; I/ See bit definitions bel ow
BYTE bRequest ; /'l See val ue definitions bel ow
BYTE bVal ueL; /1 Meaning varies with request type
BYTE bVal ueH, /1l Meaning varies with request type
BYTE bl ndexL; /1 Meaning varies with request type
BYTE bl ndexH, /1 Meaning varies with request type
BYTE bLengt hL; /1 Nunber of bytes of data to transfer (LSByte)
BYTE bLengt hH, /1 Nunber of bytes of data to transfer (MSByte)
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} t DEVI CE_REQUEST,

USB Related Header File

/] device descriptor structure
typedef struct _tDEVI CE_DESCRI PTOR

{

} t DEVI CE_DESCRI PTOR,
/1 configuration descriptor

BYTE
BYTE
WORD
BYTE
BYTE
BYTE
BYTE
WORD
WORD
WORD
BYTE
BYTE
BYTE
BYTE

bLengt h;

bDescri pt or Type;
bcdUsb;

bDevi ced ass;
bDevi ceSubd ass;
bDevi cePr ot ocol ;
bMaxPacket Si zeO;
wl dVendor ;

w dProduct ;
wBcdDevi ce;
wManuf act ur er;
wPr oduct ;

wSer i al Nunber ;
bNunConfi gurati ons;

typedef struct _t CONFI G_DESCRI PTCR

{

} t CONFI G_DESCRI PTCR,

BYTE
BYTE
WORD

BYTE
BYTE
BYTE
BYTE
BYTE

bLengt h;
bDescri pt or Type;
wTot al Lengt h;

bNum nt er f aces;
bConfi gur ati onVal ue;
bConfi gurati on;
bAttri butes;
bMaxPower ;

/1 interface descriptor structure
typedef struct _t| NTERFACE_DESCRI PTOR

{

} t1NTERFACE_DESCRI PTOR,
/1 endpoi nt

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

bLengt h;

bDescri pt or Type;

bl nt er f aceNunber;
bAl ternat eSetti ng;
bNunEndpoi nt s;

bl nterfaced ass;

bl nt er f aceSubC ass;
bl nt erfaceProtocol ;
bl nterface;

descriptor structure

* pt DEVI CE_REQUEST;

/1
/1
/1
/1
/1
/1
/1
11
11
/1
/1
/1
/1
/1

/1
/1
/1
/1
/1
/1
/1
/1
/1

/1
/1
/1
/1
/1
/1
/1
/1
/1

typedef struct _t ENDPO NT_DESCRI PTOR

{
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BYTE
BYTE
BYTE
BYTE
WORD
BYTE

bLengt h;

bDescri pt or Type;
bEndpoi nt Addr ess;
bAttri butes;
wivaxPacket Si ze;
bl nterval ;

/1
/1
/1
/1
/1
/1

Length of this descriptor (12h bytes)
Type code of this descriptor (01h)

Rel ease of USB spec (0210h = rev 2.10)
Devi ce’ s base cl ass code

Device's sub class code

Devi ce’s protocol type code

End point 0's max packet size (8/16/32/64)
Vendor | D for device

Product 1D for device

Revi sion | evel of device

I ndex of manufacturer nane string desc
I ndex of product nanme string desc

I ndex of serial nunber string desc
Number of configurations supported

* pt DEVI CE_DESCRI PTOR;
structure

Length of this descriptor (9h bytes)

Type code of this descriptor (02h)

Size of this config desc plus all interface,
endpoi nt, class, and vendor descriptors
Nunber of interfaces in this config

Val ue to use in SetConfiguration comand

I ndex of string desc describing this config
See CFG _DESC ATTR xxx val ues bel ow

Power used by this config in 2mA units

*pt CONFI G_DESCRI PTOR;

Length of this descriptor (9h bytes)

Type code of this descriptor (04h)

Zero based index of interface in the configuration
Alternate setting nunber of this interface

Nunber of endpoints in this interface

Interface’s base class code

Interface’s sub class code

Interface’s protocol type code

I ndex of string desc describing this interface

*pt | NTERFACE_DESCRI PTOR;

Length of this descriptor (7h bytes)

Type code of this descriptor (05h)

See EP_DESC ADDR xxx val ues bel ow

See EP_DESC ATTR xxx val ue bel ow

Max packet size of endpoint

Poll'ing interval of endpoint in mlliseconds



} t ENDPO NT_DESCRI PTOR,

/*

*t pENDPOl NT_DESCRI PTOR;

usb.h USB Related Header File

| Constant Definition

+

#defi ne
#defi ne
/1l Bit
/Il Bit
#defi ne
#defi ne
/Il Bit
#defi ne
#defi ne
#defi ne
#defi ne
/Il Bit
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

USB_SPEC_REV_BCD 0x0101
S| ZEOF_DEVI CE_REQUEST ~ 0x08

/*BCD coded rev | evel of USB spec*/

definitions for DEVI CE_REQUEST. bnRequest Type

7: Data direction

USB_REQ TYPE_QOUTPUT 0x00
USB_REQ TYPE_| NPUT 0x80
6-5: Type

USB_REQ TYPE_MASK 0x60
USB_REQ TYPE_STANDARD  0x00
USB_REQ TYPE_CLASS 0x20
USB_REQ TYPE_VENDOR 0x40

4-0: Reci pi ent

USB_REQ TYPE_RECI P_MASK Ox1F
USB_REQ TYPE_DEVI CE 0x00
USB_REQ TYPE_|I NTERFACE 0x01
USB_REQ TYPE_ENDPOI NT  0x02
USB_REQ TYPE_OTHER 0x03

/1 Values for DEVI CE_REQUEST. bRequest
/1 Standard Devi ce Requests

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

USB_REQ GET_STATUS
USB_REQ CLEAR FEATURE
USB_REQ SET_FEATURE
USB_REQ SET_ADDRESS
USB_REQ GET_DESCRI PTOR
USB_REQ SET_DESCRI PTOR
USB_REQ GET_CONFI GURATI ON
USB_REQ SET_CONFI GURATI ON
USB_REQ GET_| NTERFACE
USB_REQ SET_| NTERFACE
USB_REQ SYNCH_FRANE

/1 Descriptor Type Val ues

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

DESC_TYPE_DEVI CE
DESC_TYPE_CONFI G
DESC_TYPE_STRI NG
DESC_TYPE_| NTERFACE
DESC_TYPE_ENDPO NT
DESC_TYPE_HUB

/Il Feature Sel ector Val ues

#def i ne
#def i ne

FEATURE_REMOTE_WAKEUP
FEATURE_ENDPO NT_STALL

/1 Device Status Val ues

#defi ne
#defi ne

DEVI CE_STATUS REMOTE_WAKEUP
DEVI CE_STATUS SELF_POWER

/1 DEVI CE_DESCRI PTOR structure

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

SI ZEOF_DEVI CE_DESCRI PTOR

OFFSET_DEVI CE_DESCRI PTOR VID_L
OFFSET_DEVI CE_DESCRI PTCR VI D_H
OFFSET_DEVI CE_DESCRI PTOR PID_L
OFFSET_DEVI CE_DESCRI PTOR_PI D_H
OFFSET_CONFI G_DESCRI PTOR_POAER

/10

Host sending data to device

/1 1 = Device sending data to host

/1 Mask value for bits 6-5
St andard USB request
Cl ass specific
Vendor specific

/1 00
/1 01
/1 10 =

/1 Mask value for bits 4-0

/1 00000
// 00001
/1 00010
/1 00011

© 0o N O 01wk O

0x02
0x01

0x12
0x08
0x09
0x0A
0x0B
0x07

Programming Considerations and Bootcode File List

/1
/1
/1
Il
/1
/1

/1
/1

Devi ce
Interface
Endpoi nt
Q her

Devi ce Descriptor (Type 1)

Configuration Descriptor (Type 2)

String Descriptor (Type 3)

Interface Descriptor (Type 4)
Endpoi nt Descriptor (Type 5)

Hub Descriptor (Type 6)

Renmot e wakeup (Type 1)
Endpoi nt stall (Type 0)

6-47



usb.h USB Related Header File

#def i ne OFFSET_CONFI G_DESCRI PTOR_CURT  0x08

/1 CONFI G_DESCRI PTOR structure

#def i ne SI ZEOF_CONFI G_DESCRI PTOR 0x09

/1 Bit definitions for CONFl G DESCRI PTOR bmAttri butes

#defi ne CFG_DESC ATTR SELF_PONERED 0x40 /1 Bit 6: If set, device is self powered
#define CFG_DESC ATTR BUS PONERED 0x80 /1 Bit 7: |If set, device is bus powered
#define CFG_DESC ATTR REMOTE WAKE  0x20 /1 Bit 5: If set, device supports renote wakeup
/1 | NTERFACE_DESCRI PTCR structure

#defi ne Sl ZEOF_| NTERFACE_DESCRI PTOR 0x09

/1  ENDPO NT_DESCRI PTCOR structure

#def i ne SI ZEOF_ENDPO NT_DESCRI PTOR 0x07

/1 Bit definitions for EndpointDescriptor.Endpoi nt Addr

#defi ne EP_DESC _ADDR_EP_NUM OxOF /1 Bit 3-0: Endpoint nunber

#defi ne EP_DESC_ADDR DI R IN 0x80 /1 Bit 7: Direction of endpoint, 1/0 = In/Cut

/1 Bit definitions for EndpointDescriptor.EndpointFl ags

#define EP_DESC ATTR TYPE_MASK 0x03 /1 Mask value for bits 1-0

#defi ne EP_DESC ATTR TYPE_CONT 0x00 /1 Bit 1-0: 00 = Endpoint does control transfers

#def i ne EP_DESC ATTR TYPE_| SOC 0x01 /1 Bit 1-0: 01 Endpoi nt does i sochronous
transfers

#defi ne EP_DESC ATTR TYPE_BULK 0x02 // Bit 1-0: 10 Endpoi nt does bul k transfers
#defi ne EP_DESC ATTR TYPE_I NT 0x03 /1 Bit 1-0: 11 = Endpoint does interrupt transfers
/* +

| End of header file |

+ *1

#i fdef __cpl usplus

}

#endi f

#endif /* _USB H */

I * Not hi ng Bel ow This Li ne * [
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Type Definition Header File

6.6 types.h  Type Definition Header File
/* +
I I
| Texas I nstrunents
I I
| Type definition |
| |
+ +
| Source: types.h v00.01 1999/01/26 14:34: 34 |
| Author: Horng—M ng Lobo Tai |obotai @i.com |
I I
| For more information, please contact |
| I
| Lobo Tai |
| Texas Instruments |
| 12500 TI BLVD, MS 8761
| Dallas, TX 75243 |
| USA I
I I
| Tel 214-480-3145 |
| Fax 214-480-3443 |
I I
| Release Notes: (none) |
I I
| Logs: |
I I
|  VHEN VHO  WHAT I
| 19990126 HMI  born |
I I
+ */
#i fndef _TYPES H_
#define _TYPES H_
#i fdef __cplusplus
extern "C
{
#endi f
/* +
| I'nclude files |
+ x|
/* +
| Function Prototype |
+ *1
/* +
| Type Definition & Macro |
*/

typedef char CHAR;
typedef unsigned char UCHAR;
typedef int I NT
typedef unsigned int Ul NT;
typedef short SHORT;
typedef unsigned short USHORT;
typedef |ong LONG,
typedef unsigned | ong ULONG
typedef void VA D;

Programming Considerations and Bootcode File List

6-49



types.h  Type Definition Header File

typedef unsigned | ong HANDLE;

typedef char * PSTR;
typedef int BOOL;
typedef doubl e DOUBLE

typedef unsigned char BYTE
typedef unsigned char * PBYTE
typedef unsigned int WORD
typedef unsigned | ong DWORD;

/*
| Constant Definition
+

*/

#define YES 1
#define NO O
#define TRUE 1
#defi ne FALSE 0
#define NOERR O
#define ERR 1
#def i ne NO_ERROR
#defi ne ERROR
#defi ne DI SABLE
#defi ne ENABLE

/*

= O+ O

| End of header file
+

#ifdef __cplusplus

}

#endi f

#endif /* _TYPES_ H */

/* Not hi ng Bel ow Thi s Line
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6.7 i2c.h  12C Related Header File

/* +
I I
| Texas I nstrunents

I I
| 1 2C Header File |
| I
+ +
| Source: i2c.h, v 1.0 1999/11/24 16:01:49 |
| Author: Horng—M ng Lobo Tai |obotai @i.com |
| Header: (none) |
I I
| For nore information, please contact |
I I
| Lobo Tai |
| Texas Instrunments |
| 12500 TI Blvd, MS 8761

| Dallas, TX 75243 |
| USA |
I I
| Tel 214-480-3145 |
| Fax 214-480-3443 |
I I
| Release Notes: |
I I
| If no error occurs, return NO _ERROR(=0). |
I I
| Logs: |
I I
| WHO VHEN VHAT |
| HMr 19991124 born

| HMT 20000614 revised function calls and cat i,ii and iii. |
I I
+ *1
#i fndef _I12C H_

#define _I12C H_

#i fdef __cplusplus

extern "C

{

#endi f

/* +
| I'nclude files |
+ */
/* +
| Function Prototype |
+ *1

VO D i 2cSet BusSpeed( BYTE bBusSpeed);

VO D i 2cSet Menor yType( BYTE bType);

BYTE i 2cRead( BYTE bDevi ceAddr ess, WORD wAddress, WORD wNunber, PBYTE pbDat aArray);
BYTE i 2cWite(BYTE bDevi ceAddress, WORD wAddress, WORD wNumber, PBYTE pbDat aArray)

/* +
| Type Definition & Macro |
+ *1
/* +
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| Constant Definition

+.

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
/*

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

| 2C_DEVI CE_ADDRESS DEFAULT 0
| 2C_100KHZ 0

| 2C_400KHZ

| 2C_CATEGORY_1

| 2C_CATEGORY_2

| 2C_CATEGORY_3

| 2C_CATEGORY_LAST
BI T_I 2C_READ

BI T_I 2C_DEVI CE_TYPE_MEMORY  OXAO
MASK_| 2C_DEVI CE_ADDRESS 0x07

P W wN PP

*/

| End of header file

+.

#i fdef __cplusplus

}
#endi

f

#endif /* _12C H */

/*

Not hi ng Bel ow This Line
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6.8 header.h 12C Header Related Header File
/*
[

Texas I nstrunents

I
I
| Header
|
+

Sour ce: header.h, v 1.0 2000/05/28 12:59: 29
Aut hor: Horng-M ng Lobo Tai | obotai @i.com
Header: (none)

_—— = — — — — +

For nore information, please contact |

Lobo Tai

Texas Instrunents
12500 TI BLVD, Ms8761
Dal | as, TX 75243

USA

Tel 214-480-3145
Fax 214-480-3443

Logs:

VWHO VHEN VHAT

I
I
I
I
|
I
|
I
|
I
I
I
I
I
I
I
I
I
| HMM 20000528 bor n
|

+ */
#i fndef _HEADER H_
#define _HEADER H_
#i f def cpl uspl us

extern "C

{

#endi f

/* +
| I'nclude files (none) |
+ */
/* +
| Function Prototype |
+ x|
BYTE header Sear chFor Val i dHeader (VO D) ;

BYTE header Get Dat aType( WORD wNunber) ;

BYTE header ProcessCurrent Dat aType( VO D) ;

WORD header Ret ur nFi r mmvar eRevi si on( VA D) ;

BOOL Updat eHeader (WORD wHeader Si ze, BYTE bBl ockSi ze, BYTE bWit Ti ne);

/* +
| Type Definition & Macro |
+ x|
typedef struct _tHeaderPrefix

{

BYTE bDat aType;
BYTE bDat aSi ze_L;
BYTE bDat aSi ze_H;
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BYTE bDat aChecksum
} tHeaderPrefix, *ptHeaderPrefix;
typedef struct _tFirmareRevision
{
BYTE bM nor;
BYTE bMj or;
} tFirmnareRevi sion, *ptFirnmwareRevision;
typedef struct _tHeader Usbl nfoBasic

{
BYTE bBi t Setti ng; /1 Bit 0: Bus/self power

in bUSBCRL

/1 Bit 6: Individual/Gang Power Control

/] Bit 7: PWRSW

BYTE bVID_L; /'l Vendor ID
BYTE bVI D_H,
BYTE bPI D_HUB_L; /1 Hub Product 1D
BYTE bPI D_HUB_H;
BYTE bPI D_FUNC_L; /1 Function Product ID
BYTE bPI D_FUNC_H;
BYTE bHubPot g; /1 Tinme from power-on to power—-good
BYTE bHubCurt; /1 HUB Current descriptor register
} tHeader Usbl nf oBasi c, *ptHeader Usbl nf oBasi c;
typedef struct _tHeaderFi rmnareBasic
{
BYTE bFi r mnar eRev_L; /1 Application Revision
BYTE bFi r mnar eRev_H;
PBYTE  pbFi r mnar eCode;
} tHeader Fi rmnar eBasi ¢, *pt Header Fi r mnar eBasi c;
/* +
| Constant Definition |
+ */
#def i ne OFFSET_HEADER_SI GNATUREO 0x00
#def i ne OFFSET_HEADER_S| GNATUREL 0x01
#def i ne OFFSET_HEADER_FI RST_DATA_SECTI ON 0x02
#def i ne DATA_TYPE_HEADER END 0x00
#def i ne DATA_TYPE_HEADER HUB_I NFO_BASI C 0x01
#def i ne DATA_TYPE_HEADER FI RMAMARE_BAS| C 0x02
#defi ne DATA_TYPE_HEADER USB_DEV_CONFG DESCRI PTOR  0x03
#def i ne DATA_TYPE_HEADER USB_STRI NG_DESCRI PTOR 0x04
#def i ne DATA_TYPE_HEADER RESERVED OxFF
#defi ne Bl T_HEADER PWRSW 0x80 /1 Hub Power Switching
#define BI T_HEADER | G 0x40 /1 Hub Power Ind or G oup
#defi ne Bl T_HEADER BSPWR 0x01 /1 Bus or Self Powered
#def i ne DATA_MEDI UM HEADER NO 0x00
#def i ne DATA_MEDI UM HEADER | 2C 0x01
#def i ne DATA_MEDI UM HEADER FLASH 0x02
#def i ne DATA_MEDI UM HEADER ROM 0x03
#def i ne DATA_MEDI UM HEADER RAM 0x04
#defi ne MSG_HEADER_NO_ERROR 0x00
#def i ne MSG_HEADER CHECKSUM ERROR 0x01
#defi ne MSG_HEADER_DATA_TYPE_ERROR 0x02
#defi ne MSG_HEADER DATA_MEDI UM_ERROR 0x03
/* +
| End of header file |
+ */
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#i fdef __cplusplus

}

#endi f

#endi f /* _HEADER H_ */

11 Cut along the line
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