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1. Overview 
USB3.0 drivers for Renesas USB3 host controllers are supported natively in Linux kernel 2.6.31 or later. In 

using these drivers in old kernel, back porting is required. This document describes how to port USB3.0 
driver to old kernel, using the example of porting the drivers from kernel 2.6.32 to kernel 2.6.20 & 2.6.28. 
 
Note:  Additional modification may be required when USB3.0 driver is newer than 2.6.32,  
 

 

2. Preparation 

 
2.1 Getting Linux kernel 
 

1) Download the target kernel from Linux.org (http://www.linux.org/dist/kernel.html). 

2) Put target kernel on the following directory. 

/user/src 

3) Extract the compressed file with the following command. When it completes, all files including source 
code is placed in the new directory. In this case, all files are extracted on the new directory, “linux-
2.6.32”. 

          # tar xvfj [Target kernel zip file] 

                 ex) # tar xvfj linux-2.6.32.tar.bz2 

 

 

2.2 Location of USB3.0 driver source code 
 

If you download the kernel later than 2.6.31, source code of USB 3.0 drivers is included in the following 
directory. 
      linux-2.6.32/drivers/usb/host 

http://www.linux.org/dist/kernel.html
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3. Port and modify driver 
Just copying USB3.0 driver to old kernel (in this case, 2.6.20 or 2.6.28) will cause compile errors. To clean 

up these errors, the following modification is required. 
- USB Core driver 
- Structure like URB (USB Request Block) which USB driver stack handles 

 
 

Fig1. Porting image 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 
 
  

MEMO    The changes in kernel 2.6.24 

There were major changes in kernel 2.6.24.  

- New function regarding Scatter/Gather DMA is supported 

- Endpoint information is added in URB. 

Especially, the changes in URB will cause errors in passing argument. 

 In porting USB3 driver to the kernel older than 2.6.24, it is required to care about 
these changes. 
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3.1 Porting to kernel 2.6.28 
 

3.1.1 Porting USB3.0 driver 
It is possible to use USB3.0 driver from kernel 2.6.32. Just copy the source code to the following 
directory.  

[Source directory (2.6.32)] 
       linux-2.6.32/drivers/usb/host 

[Files to be copied] 
pci-quirks.c 
xhci-dbg.c 
xhci-ext-caps.h 
xhci-hcd.c 
xhci-hub.c 
xhci-mem.c 
xhci-pci.c 
xhci-ring.c 
xhci.h 

[Target directory (2.6.28)]  
      linux-2.6.28/drivers/usb/host 

 

3.1.2 Modifying USB core driver 
It is necessary to modify USB core driver in kernel 2.6.28 as in below table. For more detail, please 
refer to source code. 

[Directory] linux-2.6.28/drivers/usb/core 

File name Modification 

config.c  Add new function 
 find_next_descriptor_more() 
 usb_parse_ss_endpoint_companion() 

 Modify function 
 usb_parse_endpoint() 

devio.c  Modify function 
 proc_resetep() 

hcd.c  Add new array 
 static const u8 usb3_rh_dev_descriptor[18] 
 static const u8 ss_rh_config_descriptor[] 

 Add new function 
 usb_hcd_check_bandwidth() 
 usb_hcd_reset_endpoint()  

 Modify function 
 rh_call_control() 
 usb_add_hcd() 

hub.c  Modify function 
 static inline char *portspeed() 
 kick_khubd() 
 usb_kick_khubd() 
 hub_activate() 
 hub_configure() 
 usb_ep0_reinit() 
 hub_set_address() 
 hub_port_init() 
 hub_port_connect_change() 

message.c  Add new function 
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File name Modification 

 usb_reset_endpoint() 

 Modify function 
 usb_sg_init() 
 usb_clear_halt () 
 usb_enable_endpoint() 
 usb_enable_interface() 
 usb_set_interface() 
 usb_reset_configuration() 
 usb_set_configuration() 

urb.c  Modify function 
 usb_submit_urb() 

usb.c  Add include file 
 #include <linux/debugfs.h> 

 Modify function 
 usb_release_dev() 
 usb_dev_complete() 
 usb_dev_resume() 
 usb_dev_thaw() 
 usb_dev_restore() 
 struct usb_device *usb_alloc_dev() 

hcd.h  Modify structure 
 hc_driver{} 

 Add new function declaration 
 extern void usb_hcd_reset_endpoint() 
 extern int usb_hcd_check_bandwidth() 

hub.h  Add new define 
 #define USB_PORT_FEAT_SUPERSPEED 11 

usb.h  Add new function declaration 
 extern void usb_enable_interface() 

 Modify declaration 
 extern void usb_enable_endpoint() 
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3.1.3 Modifying USB storage class driver 
It is necessary to modify USB storage class driver in kernel 2.6.28 as in below table. For more detail, 
please refer to source code. 

[Directory] linux-2.6.28/drivers/usb/storage 

File name Modification 

transport.c  Modify function 
 usb_stor_clear_halt() 

 

3.1.4 Modifying header file 
The following modification is required. Please refer to the source code. 

[Directory] linux-2.6.28/include/linux 

File name Modification 

pci_ids.h  Add new define 
 #define PCI_CLASS_SERIAL_USB_XHCI 0x0c0330 

usb.h  Add new structure 
 struct usb_host_ss_ep_comp{}  //Companion descriptor for SS device  

 Add member in structure 
 struct usb_host_endpoint{} 

struct usb_host_ss_ep_comp *ss_ep_comp; /* For SS devices */  

 struct usb_device{}  
u32 route; 
int slot_id;  

 struct urb{} 
struct usb_sg_request *sg; /* (in) scatter gather buffer list */  
int num_sgs;  /* (in) number of entries in the sg list */ 

 Add new function declaration 
 extern void usb_reset_endpoint() 

 

[Directory] linux-2.6.28/include/linux/usb 

File name Modification 

ch9.h  Add new define 
 ・Descriptor type 
 #define USB_DT_SS_ENDPOINT_COMP 0x30 

 ・Device/Interface class code 
 #define USB_SUBCLASS_VENDOR_SPEC 0xff 

 ・Endpoint 

 #define USB_ENDPOINT_SYNCTYPE  0x0c 
 #define USB_ENDPOINT_SYNC_NONE (0 << 2) 
 #define USB_ENDPOINT_SYNC_ASYNC (1 << 2) 
 #define USB_ENDPOINT_SYNC_ADAPTIVE (2 << 2) 
 #define USB_ENDPOINT_SYNC_SYNC (3 << 2) 

 Add new structure 
 struct usb_ss_ep_comp_descriptor{} 

 Modify structure 
 struct usb_qualifier_descriptor{} 

USB_SPEED_SUPER,   /* usb 3.0 */ 
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3.1.5 Modifying Makefile, Kconfig 
Before compiling kernel, it is necessary to modify Makefile and Kconfig, shown in red ink.  

[Directory] linux-2.6.28/drivers/usb/host 
[File name] Makefile 
 
# 
# Makefile for USB Host Controller Drivers 
# 
 
ifeq ($(CONFIG_USB_DEBUG),y) 
 EXTRA_CFLAGS  += -DDEBUG 
endif 
 
isp1760-objs := isp1760-hcd.o isp1760-if.o 
 
xhci-objs := xhci-hcd.o xhci-mem.o xhci-pci.o xhci-ring.o xhci-hub.o xhci-dbg.o 
 
obj-$(CONFIG_USB_WHCI_HCD) += whci/ 
 
obj-$(CONFIG_PCI)  += pci-quirks.o 
 
obj-$(CONFIG_USB_EHCI_HCD) += ehci-hcd.o 
obj-$(CONFIG_USB_ISP116X_HCD) += isp116x-hcd.o 
obj-$(CONFIG_USB_OHCI_HCD) += ohci-hcd.o 
obj-$(CONFIG_USB_UHCI_HCD) += uhci-hcd.o 
obj-$(CONFIG_USB_SL811_HCD) += sl811-hcd.o 
obj-$(CONFIG_USB_SL811_CS) += sl811_cs.o 
obj-$(CONFIG_USB_U132_HCD) += u132-hcd.o 
obj-$(CONFIG_USB_R8A66597_HCD) += r8a66597-hcd.o 
obj-$(CONFIG_USB_ISP1760_HCD) += isp1760.o 
obj-$(CONFIG_USB_HWA_HCD) += hwa-hc.o 
obj-$(CONFIG_USB_XHCI_HCD)      += xhci.o 
 

[Directory] linux-2.6.28/drivers/usb/host 
[File name] Kconfig 
 
# 
# USB Host Controller Drivers 
# 
comment "USB Host Controller Drivers" 
 depends on USB 
 
config USB_XHCI_HCD 
        tristate "xHCI HCD (USB 3.0) support (EXPERIMENTAL)" 
        depends on USB && PCI && EXPERIMENTAL 
        ---help--- 
          The eXtensible Host Controller Interface (xHCI) is standard for USB 3.0 
          "SuperSpeed" host controller hardware. 
 
          To compile this driver as a module, choose M here: the 
          module will be called xhci-hcd. 
 
config USB_XHCI_HCD_DEBUGGING 
        bool "Debugging for the xHCI host controller" 
        depends on USB_XHCI_HCD 
        ---help--- 
          Say 'Y' to turn on debugging for the xHCI host controller driver. 
          This will spew debugging output, even in interrupt context. 
          This should only be used for debugging xHCI driver bugs. 
 
          If unsure, say N. 
 
config USB_C67X00_HCD 
 tristate "Cypress C67x00 HCD support" 
 depends on USB 
 help 
 



USB 3.0 Host Controller Driver                               Linux Driver Information 
[Directory] linux-2.6.28/drivers/usb/core 
[File name] Makefile 
 
# 
# Makefile for the kernel USB device drivers. 
# 
 
# Object files in subdirectories 
 
obj-$(CONFIG_USB)  += core/ 
 
obj-$(CONFIG_USB_MON)  += mon/ 
 
obj-$(CONFIG_PCI)  += host/ 
obj-$(CONFIG_USB_EHCI_HCD) += host/ 
obj-$(CONFIG_USB_ISP116X_HCD) += host/ 
obj-$(CONFIG_USB_OHCI_HCD) += host/ 
obj-$(CONFIG_USB_UHCI_HCD) += host/ 
obj-$(CONFIG_USB_SL811_HCD) += host/ 
obj-$(CONFIG_USB_U132_HCD) += host/ 
obj-$(CONFIG_USB_R8A66597_HCD) += host/ 
obj-$(CONFIG_USB_HWA_HCD) += host/ 
obj-$(CONFIG_USB_XHCI_HCD)      += host/ 
obj-$(CONFIG_USB_C67X00_HCD) += c67x00/ 
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3.2 Porting to kernel 2.6.20 
 

3.2.1 Porting and modifying USB3.0 driver 
Different from porting to kernel 2.6.28, it is necessary to modify USB3.0 driver in porting to kernel 
2.6.20, because there were differences in URB structure, argument passed from core driver, and 
function regarding scatter/gather.  

Please modify the source code of kernel 2.6.32 as in below and copy them to “linux-
2.6.20/drivers/usb/host” in same way as chapter 3.1.1.  

 

File name Modification 

xhci-hcd.c  Modify function 
 xhci_urb_enqueue() 
 xhci_urb_dequeue() 

xhci-pci.c  Modify function 
 xhci_pci_setup() 

xhci-ring.c  Add include file 
 #include <asm/types.h> 

 Modify function 
 handle_stopped_endpoint() 
 handle_tx_event() 
 prepare_transfer() 
 count_sg_trbs_needed() 
 queue_bulk_sg_tx() 

xhci.h  Modify function declaration  
int xhci_urb_enqueue() 
int xhci_urb_dequeue() 

xhci-dbg.c No need to modify. 

xhci-ext-caps.h No need to modify. 

xhci-hub.c No need to modify. 

xhci-mem.c No need to modify. 

 

The following modifications are also required for the files in kernel 2.6.20.  

[Directory] linux-2.6.20/drivers/usb/host 

File name Modification 

pci-quirks.c  Add new function 
handshake() 
quirk_usb_handoff_xhci() 

 Add include file 
 #include "xhci-ext-caps.h" 

 Modify function 
quirk_usb_early_handoff() 
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3.2.2 Modifying USB core driver 

It is necessary to modify USB core driver in kernel 2.6.20 as in below table. For more detail, please 
refer to source code. 

[Directory] linux-2.6.20/drivers/usb/core 

File name Modification 

config.c  Add new function 
 find_next_descriptor_more() 
 usb_parse_ss_endpoint_companion() 

 Modify function 
 usb_parse_endpoint() 

devio.c  Modify function 
 proc_resetep() 

hcd.c  Add new array 
 static const u8 usb3_rh_dev_descriptor[18] 
 static const u8 ss_rh_config_descriptor[] 

 Add new function 
 usb_hcd_check_bandwidth() 
 usb_hcd_disable_endpoint() 
 usb_hcd_reset_endpoint()  

 Modify function 
 rh_call_control() 
 usb_hcd_submit_urb() 
 usb_add_hcd() 

hub.c  Modify function 
 static inline char *portspeed() 
 hub_configure() 
 ep0_reinit() 
 hub_set_address() 
 hub_port_init() 
 hub_port_connect_change() 

message.c  Add new function 
 usb_reset_endpoint() 

 Modify function 
 usb_sg_init() 
 usb_clear_halt () 
 usb_enable_endpoint() 
 usb_enable_interface() 
 usb_set_interface() 
 usb_reset_configuration() 
 usb_set_configuration() 

urb.c  Modify function 
 usb_submit_urb() 

usb.c  Add include file 
 #include <linux/debugfs.h> 

 Modify function 
 usb_release_dev() 
 struct usb_device *usb_alloc_dev() 

hcd.h  Modify structure 
 hc_driver{} 

 Add new function declaration 
 extern void usb_hcd_reset_endpoint() 
 extern int usb_hcd_check_bandwidth() 
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File name Modification 

hub.h  Add new define 
 #define USB_PORT_FEAT_SUPERSPEED 11 

usb.h  Add new function declaration 
 extern void usb_enable_endpoint() 

 

3.2.3 Modifying USB storage class driver 
It is necessary to modify USB storage class driver in kernel 2.6.20 as in below table. For more detail, 
please refer to source code. 

[Directory] linux-2.6.20/drivers/usb/storage 

File name Modification 

transport.c  Modify function 
 usb_stor_clear_halt() 

 

3.2.4 Modifying header file 
The following modification is required. Please refer to the source code. 

[Directory] linux-2.6.20/include/linux 

File name Modification 

pci_ids.h  Add new define 
 #define PCI_CLASS_SERIAL_USB_XHCI 0x0c0330 

usb.h  Add new structure 
 struct usb_host_ss_ep_comp{}  //Companion descriptor for SS device  

 Add member in structure 
 struct usb_host_endpoint{} 

struct usb_host_ss_ep_comp *ss_ep_comp; /* For SS devices */  

 struct usb_device{}  
u32 route; 
int slot_id;  

 struct urb{} 
struct usb_host_endpoint *ep; /* (internal) pointer to endpoint */ 
struct usb_sg_request *sg; /* (in) scatter gather buffer list */  
int num_sgs;  /* (in) number of entries in the sg list */ 

 Add new function declaration 
 extern void usb_reset_endpoint() 

 Add new function 
 static inline int usb_endpoint_num() 
 static inline int usb_endpoint_xfer_control() 

usb_ch9.h  Add new define 
 ・Descriptor type 
 #define USB_DT_SS_ENDPOINT_COMP 0x30 
 #define USB_DT_SS_EP_COMP_SIZE 6 

 ・Device/Interface class code 
 #define USB_SUBCLASS_VENDOR_SPEC 0xff 

 Add new structure 
 struct usb_ss_ep_comp_descriptor{} 

 Add member in structure 
 struct usb_qualifier_descriptor{} 

USB_SPEED_SUPER,   /* usb 3.0 */ 
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File name Modification 

kernel.h  Add new define 
 #define upper_32_bits(n) ((u32)(((n) >> 16) >> 16)) 
 #define lower_32_bits(n) ((u32)(n)) 

 

3.2.5 Modifying Makefile, Kconfig 
Same modifications are required as in section 3.1.5. 
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4. Kernel compile and install
After porting and modifying USB3.0 driver, next steps are to make 

example uses PC with Fedora Linux.
 

4.1 Initialize the environment
 # make mrproper 

 

4.2 Make configuration 
With the following command, you can configure the system. 
 # make menuconfig 

 
To enable USB 3.0 driver, please select 

HCD (USB3.0) support]. To enable debug message of USB3.0 driver, please also choose 
for the xHCI ~], but this may affect USB transfer speed. If you need to test transfer speed, it is recommended 
to disable all debug function in [Kernel hacking] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4.3 Kernel compile 

After making configuration, you can compile with the 

 # make dep 

 # make clean 

 # make 

 

4.4 Install 
After making configuration, you can compile with the following step. 

 # make modules_install 

 # make install 
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and install 
USB3.0 driver, next steps are to make configuration, compile

example uses PC with Fedora Linux. 

Initialize the environment 

you can configure the system.  

please select [Device drivers] -> [USB support] and choose
HCD (USB3.0) support]. To enable debug message of USB3.0 driver, please also choose 
for the xHCI ~], but this may affect USB transfer speed. If you need to test transfer speed, it is recommended 
to disable all debug function in [Kernel hacking] -> [Kernel Debugging]. 

Fig2. Kernel configuration menu 

After making configuration, you can compile with the following step.  

After making configuration, you can compile with the following step.  

river Information 

, compile, and install. This 

choose ‘y’ or ‘m’ for [xHCI 
HCD (USB3.0) support]. To enable debug message of USB3.0 driver, please also choose ‘y’ for [Debugging 
for the xHCI ~], but this may affect USB transfer speed. If you need to test transfer speed, it is recommended 
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5. Appendix: Function and Structure list 
After porting and modifying USB3.0 driver, next steps are to make configuration, compile, and install. This 

example uses PC with Fedora Linux. 
 

5.1 Core driver (drivers/usb/core) 
 

5.1.1 config.c 
 

 

 

 

 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
plural plural plural
f ind_next_descriptor_more - -
f ind_next_descriptor f ind_next_descriptor f ind_next_descriptor
usb_parse_ss_endpoint_companion - -
usb_parse_endpoint usb_parse_endpoint usb_parse_endpoint
usb_release_interface_cache usb_release_interface_cache usb_release_interface_cache
usb_parse_interface usb_parse_interface usb_parse_interface
usb_parse_configuration usb_parse_configuration usb_parse_configuration
usb_destroy_configuration usb_destroy_configuration usb_destroy_configuration
usb_get_configuration usb_get_configuration usb_get_configuration
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5.1.2 hcd.c 
 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
usb_busmap usb_busmap  usb_busmap
is_root_hub is_root_hub -
ascii2desc ascii2utf  ascii2utf
rh_string rh_string  rh_string
rh_call_control rh_call_control  rh_call_control
usb_hcd_poll_rh_status usb_hcd_poll_rh_status  usb_hcd_poll_rh_status
rh_timer_func rh_timer_func  rh_timer_func
rh_queue_status rh_queue_status  rh_queue_status
rh_urb_enqueue rh_urb_enqueue  rh_urb_enqueue
usb_rh_urb_dequeue usb_rh_urb_dequeue  usb_rh_urb_dequeue
usb_host_authorized_default_show usb_host_authorized_default_show -
usb_host_authorized_default_store usb_host_authorized_default_store -
usb_bus_init usb_host_init  usb_host_init
- usb_host_cleanup usb_host_cleanup
- usb_bus_init usb_bus_init
usb_register_bus usb_register_bus usb_register_bus
usb_deregister_bus usb_deregister_bus usb_deregister_bus
register_root_hub register_root_hub register_root_hub
usb_calc_bus_time usb_calc_bus_time usb_calc_bus_time
usb_hcd_link_urb_to_ep usb_hcd_link_urb_to_ep -
usb_hcd_check_unlink_urb usb_hcd_check_unlink_urb -
usb_hcd_unlink_urb_from_ep usb_hcd_unlink_urb_from_ep urb_unlink
hcd_alloc_coherent hcd_alloc_coherent usb_claim_bandwidth
hcd_free_coherent hcd_free_coherent usb_release_bandwidth
map_urb_for_dma map_urb_for_dma -
unmap_urb_for_dma unmap_urb_for_dma -
usb_hcd_submit_urb usb_hcd_submit_urb usb_hcd_submit_urb
unlink1 unlink1 unlink1
usb_hcd_unlink_urb usb_hcd_unlink_urb usb_hcd_unlink_urb
usb_hcd_giveback_urb usb_hcd_giveback_urb usb_hcd_giveback_urb
usb_hcd_flush_endpoint usb_hcd_flush_endpoint -
usb_hcd_check_bandwidth - usb_check_bandwidth
usb_hcd_disable_endpoint usb_hcd_disable_endpoint usb_hcd_endpoint_disable
usb_hcd_reset_endpoint - -
usb_hcd_synchronize_unlinks usb_hcd_synchronize_unlinks -
usb_hcd_get_frame_number usb_hcd_get_frame_number usb_hcd_get_frame_number
hcd_bus_suspend hcd_bus_suspend hcd_bus_suspend
hcd_bus_resume hcd_bus_resume hcd_bus_resume
hcd_resume_work hcd_resume_work -
usb_hcd_resume_root_hub usb_hcd_resume_root_hub usb_hcd_resume_root_hub
usb_bus_start_enum usb_bus_start_enum usb_bus_start_enum
usb_hcd_irq usb_hcd_irq usb_hcd_irq
usb_hc_died usb_hc_died usb_hc_died
usb_create_hcd usb_create_hcd usb_create_hcd
hcd_release hcd_release hcd_release
usb_get_hcd usb_get_hcd usb_get_hcd
usb_put_hcd usb_put_hcd usb_put_hcd
usb_add_hcd usb_add_hcd usb_add_hcd
usb_remove_hcd usb_remove_hcd usb_remove_hcd
usb_hcd_platform_shutdown usb_hcd_platform_shutdown usb_hcd_platform_shutdown
usb_mon_register usb_mon_register usb_mon_register
usb_mon_deregister usb_mon_deregister usb_mon_deregister
- - usb_enable_root_hub_irq  
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5.1.3 hub.c 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
usb_hub usb_hub usb_hub
usb_hub::char usb_hub::char usb_hub::char
portspeed portspeed portspeed
hdev_to_hub hdev_to_hub hdev_to_hub
get_hub_descriptor get_hub_descriptor get_hub_descriptor
clear_hub_feature clear_hub_feature clear_hub_feature
clear_port_feature clear_port_feature clear_port_feature
set_port_feature set_port_feature set_port_feature
set_port_led set_port_led set_port_led
led_w ork led_w ork led_w ork
get_hub_status get_hub_status get_hub_status
get_port_status get_port_status get_port_status
hub_port_status hub_port_status hub_port_status
kick_khubd kick_khubd kick_khubd
usb_kick_khubd usb_kick_khubd usb_kick_khubd
hub_irq hub_irq hub_irq
hub_clear_tt_buffer hub_clear_tt_buffer hub_clear_tt_buffer
hub_tt_w ork hub_tt_kevent hub_tt_kevent
usb_hub_clear_tt_buffer usb_hub_tt_clear_buffer usb_hub_tt_clear_buffer
hub_pow er_on hub_pow er_on hub_pow er_on
hub_hub_status hub_hub_status hub_hub_status
hub_port_disable hub_port_disable hub_port_disable
hub_port_logical_disconnect hub_port_logical_disconnect hub_port_logical_disconnect
hub_activation_type hub_activation_type -
hub_activate hub_activate hub_activate
hub_init_func2 hub_init_func2 -
hub_init_func3 hub_init_func3 -
hub_quiescing_type hub_quiescing_type -
hub_quiesce hub_quiesce hub_quiesce
hub_pre_reset hub_pre_reset hub_pre_reset
hub_post_reset hub_post_reset hub_post_reset
hub_conf igure hub_configure hub_configure
hub_release hub_release -
hub_disconnect hub_disconnect hub_disconnect
hub_probe hub_probe hub_probe
hub_ioctl hub_ioctl hub_ioctl
f ind_port_ow ner - locktree
usb_hub_claim_port - -
usb_hub_release_port - -
usb_hub_release_all_ports - -
usb_device_is_ow ned - -
recursively_mark_NOTATTACHED recursively_mark_NOTATTACHED recursively_mark_NOTATTACHED
usb_set_device_state usb_set_device_state usb_set_device_state
choose_address choose_address choose_address
release_address release_address release_address
update_address update_address -
usb_stop_pm usb_stop_pm -
usb_disconnect usb_disconnect usb_disconnect
show _string show _string show _string
announce_device announce_device -
usb_conf igure_device_otg usb_configure_device_otg -
usb_conf igure_device usb_configure_device -
usb_new _device usb_new _device usb_new _device
usb_deauthorize_device usb_deauthorize_device -
usb_authorize_device usb_authorize_device -
hub_is_w usb hub_is_w usb hub_is_w usb
hub_port_w ait_reset hub_port_w ait_reset hub_port_w ait_reset
hub_port_reset hub_port_reset hub_port_reset
check_port_resume_type check_port_resume_type -
usb_port_suspend usb_port_suspend usb_port_suspend
f inish_port_resume finish_port_resume finish_port_resume
usb_port_resume usb_port_resume usb_port_resume
remote_w akeup remote_w akeup remote_w akeup
hub_suspend hub_suspend hub_suspend
hub_resume hub_resume hub_resume
hub_reset_resume hub_reset_resume -
usb_root_hub_lost_pow er usb_root_hub_lost_pow er usb_root_hub_lost_pow er
hub_port_debounce hub_port_debounce hub_port_debounce
usb_ep0_reinit usb_ep0_reinit ep0_reinit
hub_set_address hub_set_address hub_set_address
hub_port_init hub_port_init hub_port_init
check_highspeed check_highspeed check_highspeed
hub_pow er_remaining hub_pow er_remaining hub_pow er_remaining
hub_port_connect_change hub_port_connect_change hub_port_connect_change
hub_events hub_events hub_events
hub_thread hub_thread hub_thread
usb_hub_init usb_hub_init usb_hub_init
usb_hub_cleanup usb_hub_cleanup usb_hub_cleanup
descriptors_changed descriptors_changed config_descriptors_changed
usb_reset_and_verify_device usb_reset_and_verify_device -
usb_reset_device usb_reset_device usb_reset_device
usb_queue_reset_device - usb_reset_composite_device
- - hub_port_suspend
- - hub_port_resume
- - usb_resume_root_hub
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5.1.4 message.c 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1.5 urb.c 
 

 

 

 

 

 

 

 

 

 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
api_context api_context -
usb_api_blocking_completion usb_api_blocking_completion usb_api_blocking_completion
usb_start_w ait_urb usb_start_w ait_urb usb_start_w ait_urb
usb_internal_control_msg usb_internal_control_msg usb_internal_control_msg
usb_control_msg usb_control_msg usb_control_msg
usb_interrupt_msg usb_interrupt_msg usb_interrupt_msg
usb_bulk_msg usb_bulk_msg usb_bulk_msg
sg_clean sg_clean sg_clean
sg_complete sg_complete sg_complete
usb_sg_init usb_sg_init usb_sg_init
usb_sg_w ait usb_sg_w ait usb_sg_w ait
usb_sg_cancel usb_sg_cancel usb_sg_cancel
usb_get_descriptor usb_get_descriptor usb_get_descriptor
usb_get_string usb_get_string usb_get_string
usb_try_string_w orkarounds usb_try_string_w orkarounds usb_try_string_w orkarounds
usb_string_sub usb_string_sub usb_string_sub
usb_get_langid - -
usb_string usb_string usb_string
usb_cache_string usb_cache_string usb_cache_string
usb_get_device_descriptor usb_get_device_descriptor usb_get_device_descriptor
usb_get_status usb_get_status usb_get_status
usb_clear_halt usb_clear_halt usb_clear_halt
create_intf_ep_devs - -
remove_intf_ep_devs - -
usb_disable_endpoint usb_disable_endpoint usb_disable_endpoint
usb_reset_endpoint - -
usb_disable_interface usb_disable_interface usb_disable_interface
usb_disable_device usb_disable_device usb_disable_device
usb_enable_endpoint usb_enable_endpoint usb_enable_endpoint
usb_enable_interface usb_enable_interface usb_enable_interface
usb_set_interface usb_set_interface usb_set_interface
usb_reset_configuration usb_reset_configuration usb_reset_configuration
usb_release_interface usb_release_interface release_interface
usb_if_uevent usb_if_uevent -
f ind_iad find_iad -
__usb_queue_reset_device - -
usb_set_configuration usb_set_configuration usb_set_configuration
set_config_request set_config_request set_config_request
driver_set_config_w ork driver_set_config_w ork driver_set_config_w ork
cancel_async_set_config - -
usb_driver_set_configuration usb_driver_set_configuration usb_driver_set_configuration

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
 urb_destroy  urb_destroy  urb_destroy
 usb_init_urb  usb_init_urb  usb_init_urb
 usb_alloc_urb  usb_alloc_urb  usb_alloc_urb
 usb_free_urb  usb_free_urb  usb_free_urb
 usb_get_urb  usb_get_urb  usb_get_urb
 usb_anchor_urb  usb_anchor_urb -
 usb_unanchor_urb  usb_unanchor_urb -
 usb_submit_urb  usb_submit_urb  usb_submit_urb
 usb_unlink_urb  usb_unlink_urb  usb_unlink_urb
 usb_kill_urb  usb_kill_urb  usb_kill_urb
 usb_poison_urb  usb_poison_urb -
 usb_unpoison_urb  usb_unpoison_urb -
 usb_kill_anchored_urbs  usb_kill_anchored_urbs -
 usb_poison_anchored_urbs  usb_poison_anchored_urbs -
 usb_unpoison_anchored_urbs - -
 usb_unlink_anchored_urbs  usb_unlink_anchored_urbs -
 usb_w ait_anchor_empty_timeout  usb_w ait_anchor_empty_timeout -
 usb_get_from_anchor  usb_get_from_anchor -
 usb_scuttle_anchored_urbs  usb_scuttle_anchored_urbs -
 usb_anchor_empty  usb_anchor_empty -
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5.1.6 usb.c 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
usb_ifnum_to_if usb_ifnum_to_if usb_ifnum_to_if
usb_altnum_to_altsetting usb_altnum_to_altsetting usb_altnum_to_altsetting
f ind_interface_arg find_interface_arg find_interface_arg
__find_interface __find_interface __find_interface
usb_find_interface usb_find_interface usb_find_interface
usb_release_dev usb_release_dev usb_release_dev
usb_dev_uevent usb_dev_uevent -
ksuspend_usb_init ksuspend_usb_init ksuspend_usb_init
ksuspend_usb_cleanup ksuspend_usb_cleanup ksuspend_usb_cleanup
usb_dev_prepare usb_dev_prepare -
usb_dev_complete usb_dev_complete -
usb_dev_suspend usb_dev_suspend usb_autosuspend_w ork
usb_dev_resume usb_dev_resume -
usb_dev_freeze usb_dev_freeze -
usb_dev_thaw usb_dev_thaw -
usb_dev_pow eroff usb_dev_pow eroff -
usb_dev_restore usb_dev_restore -
usb_devnode - -
usb_bus_is_w usb usb_bus_is_w usb -
usb_alloc_dev usb_alloc_dev usb_alloc_dev
usb_get_dev usb_get_dev usb_get_dev
usb_put_dev usb_put_dev usb_put_dev
usb_get_intf usb_get_intf usb_get_intf
usb_put_intf usb_put_intf usb_put_intf
usb_lock_device_for_reset usb_lock_device_for_reset usb_lock_device_for_reset
match_device match_device match_device
usb_find_device usb_find_device usb_find_device
usb_get_current_frame_number usb_get_current_frame_number usb_get_current_frame_number
__usb_get_extra_descriptor __usb_get_extra_descriptor __usb_get_extra_descriptor
usb_buffer_alloc usb_buffer_alloc usb_buffer_alloc
usb_buffer_free usb_buffer_free usb_buffer_free
usb_buffer_map_sg usb_buffer_map_sg usb_buffer_map_sg
usb_buffer_unmap_sg usb_buffer_unmap_sg usb_buffer_unmap_sg
usb_disabled usb_disabled usb_disabled
usb_bus_notify - -
usb_debugfs_init - -
usb_debugfs_cleanup - -
usb_init usb_init usb_init
usb_exit usb_exit usb_exit
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5.1.7 hc_driver structure (hcd.h) 
 

 

 

 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
   const char*description    const char*description    const char*description
   const char*product_desc    const char*product_desc    const char*product_desc
    size_thcd_priv_size     size_thcd_priv_size     size_thcd_priv_size
   irqreturn_t(*irq) (struct usb_hcd *hcd)    irqreturn_t(*irq) (struct usb_hcd *hcd)    irqreturn_t(*irq) (struct usb_hcd *hcd)
   int f lags    int f lags    int f lags

      #def ineHCD_MEMORY0x0001/* HC regs use memory       #def ineHCD_MEMORY0x0001/* HC regs use       #def ineHCD_MEMORY0x0001/* HC regs use
      #def ineHCD_LOCAL_MEM0x0002/* HC needs local

memory */
      #def ineHCD_LOCAL_MEM0x0002/* HC needs

local memory */
-

      #def ineHCD_USB110x0010/* USB 1.1 */       #def ineHCD_USB110x0010/* USB 1.1 */       #def ineHCD_USB110x0010/* USB 1.1 */
      #def ineHCD_USB20x0020/* USB 2.0 */       #def ineHCD_USB20x0020/* USB 2.0 */       #def ineHCD_USB20x0020/* USB 2.0 */
      #def ineHCD_USB30x0040/* USB 3.0 */ - -
   #def ineHCD_MASK0x0070 - -

   int(*reset) (struct usb_hcd *hcd)    int(*reset) (struct usb_hcd *hcd)    int(*reset) (struct usb_hcd *hcd)
   int(*start) (struct usb_hcd *hcd)    int(*start) (struct usb_hcd *hcd)    int(*start) (struct usb_hcd *hcd)
   int(*pci_suspend)(struct usb_hcd *hcd)    int(*pci_suspend) (struct usb_hcd *hcd,

                        pm_message_t message)
   int(*suspend) (struct usb_hcd *hcd
                   pm_message_t message)

   int(*pci_resume)(struct usb_hcd *hcd,
                      bool hibernated)

   int(*pci_resume) (struct usb_hcd *hcd)    int(*resume) (struct usb_hcd *hcd)

   void(*stop) (struct usb_hcd *hcd)    void(*stop) (struct usb_hcd *hcd)    void(*stop) (struct usb_hcd *hcd)
   void(*shutdow n) (struct usb_hcd *hcd)    void(*shutdow n) (struct usb_hcd *hcd)    void(*shutdow n) (struct usb_hcd *hcd)
   int(*get_frame_number) (struct usb_hcd *hcd)    int(*get_frame_number) (struct usb_hcd *hcd)    int(*get_frame_number) (struct usb_hcd *hcd)
   int(*urb_enqueue)(struct usb_hcd *hcd,
                       struct urb *urb,
                       gfp_t mem_f lags)

   int(*urb_enqueue)(struct usb_hcd *hcd,
                       struct urb *urb,
                       gfp_t mem_f lags)

   int(*urb_enqueue) (struct usb_hcd *hcd,
                        struct usb_host_endpoint *ep,
                        struct urb *urb,
                        gfp_t mem_flags)

   int(*urb_dequeue)(struct usb_hcd *hcd,
                       struct urb *urb,
                       int status)

   int(*urb_dequeue)(struct usb_hcd *hcd,
                       struct urb *urb,
                       int status)

   int(*urb_dequeue) (struct usb_hcd *hcd,
                        struct urb *urb)

   void (*endpoint_disable)(struct usb_hcd *hcd,
                               struct usb_host_endpoint *ep)

   void (*endpoint_disable)(struct usb_hcd *hcd,
                               struct usb_host_endpoint *ep)

   void (*endpoint_disable)(struct usb_hcd *hcd,
                               struct usb_host_endpoint *ep)

   void (*endpoint_reset)(struct usb_hcd *hcd,
                               struct usb_host_endpoint *ep)

- -

   int(*hub_status_data) (struct usb_hcd *hcd,
                            char *buf)

   int(*hub_status_data) (struct usb_hcd *hcd,
                            char *buf)

    int(*hub_status_data) (struct usb_hcd *hcd,
                            char *buf)

   int(*hub_control) (struct usb_hcd *hcd,
                       u16 typeReq,
                       u16 w Value,
                       u16 w Index,
                       char *buf ,
                       u16 w Length)

   int(*hub_control) (struct usb_hcd *hcd,
                       u16 typeReq,
                       u16 w Value,
                       u16 w Index,
                       char *buf ,
                       u16 w Length)

    int(*hub_control) (struct usb_hcd *hcd,
                       u16 typeReq,
                       u16 w Value,
                       u16 w Index,
                       char *buf,
                       u16 w Length)

   int(*bus_suspend)(struct usb_hcd *)    int(*bus_suspend)(struct usb_hcd *)     int(*bus_suspend)(struct usb_hcd *)
   int(*bus_resume)(struct usb_hcd *)    int(*bus_resume)(struct usb_hcd *)     int(*bus_resume)(struct usb_hcd *)
   int(*start_port_reset)(struct usb_hcd *,
                           unsigned port_num)

   int(*start_port_reset)(struct usb_hcd *,
                           unsigned port_num)

    int(*start_port_reset)(struct usb_hcd *,
                           unsigned port_num)

   void(*relinquish_port)(struct usb_hcd *, int)    void(*relinquish_port)(struct usb_hcd *, int) -
   int(*port_handed_over)(struct usb_hcd *, int)    int(*port_handed_over)(struct usb_hcd *, int) -
- -     void(*hub_irq_enable)(struct usb_hcd *)
   void(*clear_tt_buffer_complete)(struct usb_hcd *,
                                           struct usb_host_endpoint *)

- -

   int(*alloc_dev)(struct usb_hcd *,
                    struct usb_device *)

- -

   void(*free_dev)(struct usb_hcd *,
                     struct usb_device *)

- -

   int (*add_endpoint)(struct usb_hcd *,
                           struct usb_device *,
                           struct usb_host_endpoint *)

- -

   int (*drop_endpoint)(struct usb_hcd *,
                            struct usb_device *,
                            struct usb_host_endpoint *)

- -

   int(*check_bandw idth)(struct usb_hcd *,
                               struct usb_device *)

- -

   void(*reset_bandw idth)(struct usb_hcd *,
                                struct usb_device *)

- -

   int(*address_device)(struct usb_hcd *,
                             struct usb_device *udev)

- -

   int(*update_hub_device)(struct usb_hcd *,
                                 struct usb_device *hdev,
                                 struct usb_tt *tt,
                                 gfp_t mem_f lags)

- -
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5.2 Header file (include/linux) 
 

5.2.1 usb.h 
 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
 usb_host_ss_ep_comp - -
 usb_host_endpoint  usb_host_endpoint  usb_host_endpoint 
 usb_host_interface  usb_host_interface  usb_host_interface 
 usb_interface_condition  usb_interface_condition  usb_interface_condition 
 usb_interface  usb_interface  usb_interface 
 usb_get_intfdata  usb_get_intfdata  usb_get_intfdata 
 usb_set_intfdata  usb_set_intfdata  usb_set_intfdata 
 usb_interface_cache  usb_interface_cache  usb_interface_cache 
 usb_host_config  usb_host_config  usb_host_config 
 usb_devmap  usb_devmap  usb_devmap 
 usb_bus  usb_bus  usb_bus 
 usb_device  usb_device  usb_device 
 usb_autopm_enable  usb_autopm_enable  usb_autopm_enable 
 usb_autopm_disable  usb_autopm_disable  usb_autopm_disable 
 usb_mark_last_busy  usb_mark_last_busy -
 usb_make_path  usb_make_path  usb_make_path 
 usb_dynids  usb_dynids  usb_dynids 
 usb_dynid  usb_dynid -
 usbdrv_w rap  usbdrv_w rap  usbdrv_w rap 
 usb_driver  usb_driver  usb_driver 
 usb_device_driver  usb_device_driver  usb_device_driver 
 usb_class_driver  usb_class_driver  usb_class_driver 
 usb_register  usb_register  usb_register 
 usb_iso_packet_descriptor  usb_iso_packet_descriptor  usb_iso_packet_descriptor 
 usb_anchor  usb_anchor -
 init_usb_anchor  init_usb_anchor -
 usb_fill_control_urb  usb_fill_control_urb  usb_fill_control_urb 
 usb_fill_bulk_urb  usb_fill_bulk_urb  usb_fill_bulk_urb 
 usb_fill_int_urb  usb_fill_int_urb  usb_fill_int_urb 
 usb_urb_dir_in  usb_urb_dir_in -
 usb_urb_dir_out  usb_urb_dir_out -
 __create_pipe  __create_pipe  __create_pipe 
 usb_maxpacket  usb_maxpacket  usb_maxpacket 
-  usb_endpoint_num -
-  usb_endpoint_type -
-  usb_endpoint_dir_in  usb_endpoint_dir_in 
-  usb_endpoint_dir_out  usb_endpoint_dir_out 
-  usb_endpoint_xfer_bulk  usb_endpoint_xfer_bulk 
-  usb_endpoint_xfer_control -
-  usb_endpoint_xfer_int  usb_endpoint_xfer_int 
-  usb_endpoint_xfer_isoc  usb_endpoint_xfer_isoc 
-  usb_endpoint_is_bulk_in  usb_endpoint_is_bulk_in 
-  usb_endpoint_is_bulk_out  usb_endpoint_is_bulk_out 
-  usb_endpoint_is_int_in  usb_endpoint_is_int_in 
-  usb_endpoint_is_int_out  usb_endpoint_is_int_out 
-  usb_endpoint_is_isoc_in  usb_endpoint_is_isoc_in 
-  usb_endpoint_is_isoc_out  usb_endpoint_is_isoc_out 
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5.2.2 ch9.h (usb_ch9.h) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
 usb_ctrlrequest  usb_ctrlrequest  usb_ctrlrequest 
 usb_descriptor_header  usb_descriptor_header  usb_descriptor_header 
 usb_device_descriptor  usb_device_descriptor  usb_device_descriptor 
 usb_config_descriptor  usb_config_descriptor  usb_config_descriptor 
 usb_string_descriptor  usb_string_descriptor  usb_string_descriptor 
 usb_interface_descriptor  usb_interface_descriptor  usb_interface_descriptor 
 usb_endpoint_descriptor  usb_endpoint_descriptor  usb_endpoint_descriptor 
 usb_endpoint_num - -
 usb_endpoint_type - -
 usb_endpoint_dir_in - -
 usb_endpoint_dir_out - -
 usb_endpoint_xfer_bulk - -
 usb_endpoint_xfer_control - -
 usb_endpoint_xfer_int - -
 usb_endpoint_xfer_isoc - -
 usb_endpoint_is_bulk_in - -
 usb_endpoint_is_bulk_out - -
 usb_endpoint_is_int_in - -
 usb_endpoint_is_int_out - -
 usb_endpoint_is_isoc_in - -
 usb_endpoint_is_isoc_out - -
 usb_ss_ep_comp_descriptor - -
 usb_qualif ier_descriptor  usb_qualif ier_descriptor  usb_qualif ier_descriptor 
 usb_otg_descriptor  usb_otg_descriptor  usb_otg_descriptor 
 usb_debug_descriptor  usb_debug_descriptor  usb_debug_descriptor 
 usb_interface_assoc_descriptor  usb_interface_assoc_descriptor  usb_interface_assoc_descriptor 
 usb_security_descriptor  usb_security_descriptor  usb_security_descriptor 
 usb_key_descriptor  usb_key_descriptor  usb_key_descriptor 
 usb_encryption_descriptor  usb_encryption_descriptor  usb_encryption_descriptor 
 usb_bos_descriptor  usb_bos_descriptor  usb_bos_descriptor 
 usb_dev_cap_header  usb_dev_cap_header  usb_dev_cap_header 
 usb_w ireless_cap_descriptor  usb_w ireless_cap_descriptor  usb_w ireless_cap_descriptor 
 usb_ext_cap_descriptor  usb_ext_cap_descriptor -
 usb_w ireless_ep_comp_descriptor  usb_w ireless_ep_comp_descriptor  usb_w ireless_ep_comp_descriptor 
 usb_handshake  usb_handshake  usb_handshake 
 usb_connection_context  usb_connection_context  usb_connection_context 
 usb_device_speed  usb_device_speed  usb_device_speed 
 usb_device_state  usb_device_state  usb_device_state 
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5.2.3 ch9.h (usb_ch9.h) 
 

Kernel 2.6.32 Kernel 2.6.28 Kernel 2.6.20
struct kref kref;     struct kref kref;     struct kref kref;
void *hcpriv;      void *hcpriv;      void *hcpriv;
atomic_t use_count;     atomic_t use_count;     atomic_t use_count;
atomic_t reject;      u8 reject;      u8 reject;
int unlinked;      int unlinked; -
struct list_head urb_list;    struct list_head urb_list;    struct list_head urb_list;
struct list_head anchor_list;    struct list_head anchor_list; -
struct usb_anchor *anchor;  struct usb_anchor *anchor; -
struct usb_device *dev;    struct usb_device *dev;    struct usb_device *dev; 
struct usb_host_endpoint *ep;    struct usb_host_endpoint *ep; -
unsigned int pipe;     unsigned int pipe;     unsigned int pipe;
int status;      int status;      int status;
unsigned int transfer_flags;    unsigned int transfer_flags;    unsigned int transfer_flags;
void *transfer_buffer;     void *transfer_buffer;     void *transfer_buffer;
dma_addr_t transfer_dma;    dma_addr_t transfer_dma;    dma_addr_t transfer_dma;
struct usb_sg_request *sg; - -
int num_sgs; - -
u32 transfer_buffer_length;    int transfer_buffer_length;    int transfer_buffer_length;
u32 actual_length;     int actual_length;     int actual_length;
unsigned char *setup_packet;    unsigned char *setup_packet;    unsigned char *setup_packet;
dma_addr_t setup_dma;     dma_addr_t setup_dma;     dma_addr_t setup_dma;
int start_frame;     int start_frame;     int start_frame;
int number_of_packets;     int number_of_packets;     int number_of_packets;
int interval;      int interval;      int interval;
int error_count;     int error_count;     int error_count;
void *context;      void *context;      void *context;
usb_complete_t complete;    usb_complete_t complete;    usb_complete_t complete;
struct usb_iso_packet_descriptor
   iso_frame_desc[0];

 struct usb_iso_packet_descriptor
   iso_frame_desc[0];

 struct usb_iso_packet_descriptor
    iso_frame_desc[0];

- -     spinlock_t lock;  
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