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      	test_data_in_byte_a() (usbcore.test.common.CommonUsbTestCase method)


      	test_data_toggle_bit_multiple_endpoints() (usbcore.test.common.CommonUsbTestCase method)


      	test_debug_in() (usbcore.test.common.CommonUsbTestCase method)


      	test_debug_in_missing_ack() (usbcore.test.common.CommonUsbTestCase method)


      	test_debug_out() (usbcore.test.common.CommonUsbTestCase method)


      	test_decode_ack() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_decode_data0() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_decode_data1() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_decode_in_ep1() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_decode_nak() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_decode_out_ep8() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_decode_setup_zero() (usbcore.sm.header_test.TestPacketHeaderDecode method)


      	test_idle_glitch() (usbcore.rx.detect_test.TestRxPacketDetect method)


      	test_idle_packet_idle() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)

      
        	(usbcore.rx.detect_test.TestRxPacketDetect method)


      


      	test_idle_packet_idle_packet_idle() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)

      
        	(usbcore.rx.detect_test.TestRxPacketDetect method)


      


      	test_idle_packet_idle_stall() (usbcore.rx.detect_test.TestRxPacketDetect method)


      	test_idle_packet_idle_stalls() (usbcore.rx.detect_test.TestRxPacketDetect method)


      	test_idle_sync_idle() (usbcore.rx.detect_test.TestRxPacketDetect method)


      	test_in_stall() (usbcore.test.common.CommonUsbTestCase method)


      	test_in_transfer() (usbcore.test.common.CommonUsbTestCase method)


      	test_in_transfer_nak() (usbcore.test.common.CommonUsbTestCase method)


      	test_in_transfer_stuff_last() (usbcore.test.common.CommonUsbTestCase method)


      	test_j() (usbcore.rx.clock_test.TestRxClockDataRecovery method)


      	test_jjjkj0j1kjkkk0k10j0k00011j1k1011() (usbcore.rx.clock_test.TestRxClockDataRecovery method)


      	test_jk01() (usbcore.rx.clock_test.TestRxClockDataRecovery method)


      	test_k() (usbcore.rx.clock_test.TestRxClockDataRecovery method)


      	test_kkkkk0k0kjjjk0kkkkjjjkjkjkjjj0kj() (usbcore.rx.clock_test.TestRxClockDataRecovery method)


      	test_mixed_bit_stuff_error() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)


      	test_multi_bitstuff() (usbcore.tx.bitstuff_test.TestTxBitstuffer method)


      	test_multiple_bit_stuff_scenario() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)


      	test_multiple_resets() (usbcore.rx.shifter_test.TestRxShifter method)


      	test_multiple_resets_tight_timing() (usbcore.rx.shifter_test.TestRxShifter method)


      	test_multistall_shift_out_1() (usbcore.tx.shifter_test.TestTxShifter method)


      	test_multistall_shift_out_2() (usbcore.tx.shifter_test.TestTxShifter method)


      	test_multistall_shift_out_3() (usbcore.tx.shifter_test.TestTxShifter method)


      	test_nak() (usbcore.sm.send_test.CommonTxPacketSendTestCase method)


      	test_no_bit_stuff() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)


      	test_out_stall() (usbcore.test.common.CommonUsbTestCase method)


      	test_out_transfer() (usbcore.test.common.CommonUsbTestCase method)


      	test_out_transfer_nak() (usbcore.test.common.CommonUsbTestCase method)


      	test_passthrough() (usbcore.tx.bitstuff_test.TestTxBitstuffer method)


      	test_passthrough_se0() (usbcore.tx.bitstuff_test.TestTxBitstuffer method)


      	test_se0_idle() (usbcore.rx.detect_test.TestRxPacketDetect method)


      	test_sequential_bytes() (usbcore.tx.crc_test.TestCrcPipeline method)


  

  	
      	test_sequential_bytes2() (usbcore.tx.crc_test.TestCrcPipeline method)


      	test_sequential_bytes3() (usbcore.tx.crc_test.TestCrcPipeline method)


      	test_setup_clears_data_toggle_bit() (usbcore.test.common.CommonUsbTestCase method)


      	test_setup_token() (usbcore.tx.nrzi_test.TestTxNRZIEncoder method)


      	test_sof_is_ignored() (usbcore.test.common.CommonUsbTestCase method)


      	test_sof_stuffing() (usbcore.test.common.CommonUsbTestCase method)


      	test_stall() (usbcore.sm.send_test.CommonTxPacketSendTestCase method)


      	test_stall_shift_out_1() (usbcore.tx.shifter_test.TestTxShifter method)


      	test_stall_shift_out_2() (usbcore.tx.shifter_test.TestTxShifter method)


      	test_stall_shift_out_3() (usbcore.tx.shifter_test.TestTxShifter method)


      	test_status0() (usbcore.sm.send_test.CommonTxPacketSendTestCase method)


      	test_status1() (usbcore.sm.send_test.CommonTxPacketSendTestCase method)


      	test_token_crc5_nonzero() (usbcore.tx.crc_test.TestTxSerialCrcGenerator method)


      	test_token_crc5_nonzero1() (usbcore.tx.crc_test.TestTxParallelCrcGenerator method)


      	test_token_crc5_nonzero_stall() (usbcore.tx.crc_test.TestTxSerialCrcGenerator method)


      	test_token_crc5_zeroes() (usbcore.tx.crc_test.TestTxParallelCrcGenerator method)

      
        	(usbcore.tx.crc_test.TestTxSerialCrcGenerator method)


      


      	test_token_crc5_zeroes_alt() (usbcore.tx.crc_test.TestTxSerialCrcGenerator method)


      	test_usb2_ack_handshake() (usbcore.rx.pipeline_test.TestRxPipeline method)

      
        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_ack_handshake_eop_dribble_1() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_ack_handshake_eop_dribble_6() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_ack_handshake_pid_error() (usbcore.rx.pipeline_test.TestRxPipeline method)

      
        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_data_with_bad_crc16() (usbcore.rx.crc_test.TestRxCrcChecker method)

      
        	(usbcore.rx.pipeline_test.TestRxPipeline method)


        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_data_with_good_crc16() (usbcore.rx.crc_test.TestRxCrcChecker method)

      
        	(usbcore.rx.pipeline_test.TestRxPipeline method)


        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_data_with_good_crc16_1_eop_dribble() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_data_with_good_crc16_6_eop_dribble() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_sof_stuffed_end() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_sof_stuffed_mid() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_sof_token() (usbcore.rx.pipeline_test.TestRxPipeline method)

      
        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_sof_token_1() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_sof_token_bad_crc5() (usbcore.rx.pipeline_test.TestRxPipeline method)

      
        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_sof_token_bad_pid() (usbcore.rx.pipeline_test.TestRxPipeline method)

      
        	(usbcore.tx.pipeline_test.TestTxPipeline method)


      


      	test_usb2_sof_token_eop_dribble_1() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_sof_token_eop_dribble_6() (usbcore.rx.pipeline_test.TestRxPipeline method)


      	test_usb2_spec_7_1_8() (usbcore.rx.nrzi_test.TestRxNRZIDecoder method)


      	test_usb2_spec_7_1_9_1() (usbcore.rx.nrzi_test.TestRxNRZIDecoder method)


      	test_usb2_spec_7_1_9_1_stalls() (usbcore.rx.nrzi_test.TestRxNRZIDecoder method)


      	test_usb2_spec_7_1_9_1_stalls_2() (usbcore.rx.nrzi_test.TestRxNRZIDecoder method)


      	test_usb2_spec_7_1_9_1_stalls_3() (usbcore.rx.nrzi_test.TestRxNRZIDecoder method)


      	test_usb2_spec_7_1_9_1_stalls_se0_glitch() (usbcore.rx.nrzi_test.TestRxNRZIDecoder method)


      	test_usb2_token_with_bad_crc5() (usbcore.rx.crc_test.TestRxCrcChecker method)


      	test_usb2_token_with_bad_crc5_2() (usbcore.rx.crc_test.TestRxCrcChecker method)


      	test_usb2_token_with_good_crc5() (usbcore.rx.crc_test.TestRxCrcChecker method)


      	test_usb2_token_with_good_crc5_1_2() (usbcore.rx.crc_test.TestRxCrcChecker method)


      	test_usb2_token_with_good_crc5_2() (usbcore.rx.crc_test.TestRxCrcChecker method)


      	test_usb2_token_with_good_crc5_and_pipeline_stalls() (usbcore.rx.crc_test.TestRxCrcChecker method)


      	test_valid_captured_setup_packet_no_stuff() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)


      	test_valid_idle_packet_idle_packet_idle() (usbcore.rx.bitstuff_test.TestRxBitstuffRemover method)

      
        	(usbcore.rx.detect_test.TestRxPacketDetect method)


      


      	test_zero_bytes() (usbcore.tx.crc_test.TestCrcPipeline method)


      	TestCrcPipeline (class in usbcore.tx.crc_test)


      	TestPacketHeaderDecode (class in usbcore.sm.header_test)


      	TestRxBitstuffRemover (class in usbcore.rx.bitstuff_test)


      	TestRxClockDataRecovery (class in usbcore.rx.clock_test)


      	TestRxCrcChecker (class in usbcore.rx.crc_test)


      	TestRxNRZIDecoder (class in usbcore.rx.nrzi_test)


      	TestRxPacketDetect (class in usbcore.rx.detect_test)


      	TestRxPipeline (class in usbcore.rx.pipeline_test)


      	TestRxShifter (class in usbcore.rx.shifter_test)


      	TestTxBitstuffer (class in usbcore.tx.bitstuff_test)


      	TestTxNRZIEncoder (class in usbcore.tx.nrzi_test)


      	TestTxPacketSendAutoCrc (class in usbcore.sm.send_test)


      	TestTxPacketSendNoCrc (class in usbcore.sm.send_test)


      	TestTxParallelCrcGenerator (class in usbcore.tx.crc_test)


      	TestTxPipeline (class in usbcore.tx.pipeline_test)


      	TestTxSerialCrcGenerator (class in usbcore.tx.crc_test)


      	TestTxShifter (class in usbcore.tx.shifter_test)


      	TestUsbTransfer (class in usbcore.sm.transfer_test)


      	tick_sys() (usbcore.sm.transfer_test.TestUsbTransfer method)

      
        	(usbcore.test.common.CommonUsbTestCase method)


      


      	tick_usb12() (usbcore.sm.transfer_test.TestUsbTransfer method)

      
        	(usbcore.test.common.CommonUsbTestCase method)


      


      	tick_usb48() (usbcore.sm.transfer_test.TestUsbTransfer method)

      
        	(usbcore.test.common.CommonUsbTestCase method)


      


      	TOKEN (usbcore.pid.PIDTypes attribute)


      	token (usbcore.pid.PIDTypes attribute)


      	token_packet() (in module usbcore.utils.packet)


      	transaction_data_in() (usbcore.test.common.CommonUsbTestCase method)


      	transaction_data_out() (usbcore.test.common.CommonUsbTestCase method)


      	transaction_setup() (usbcore.test.common.CommonUsbTestCase method)


      	transaction_status_in() (usbcore.test.common.CommonUsbTestCase method)


      	transaction_status_out() (usbcore.test.common.CommonUsbTestCase method)


      	trigger() (usbcore.sm.transfer_test.TestUsbTransfer method)

      
        	(usbcore.test.common.CommonUsbTestCase method)


      


      	TxBitstuffer (class in usbcore.tx.bitstuff)


      	TxCrcPipeline (class in usbcore.tx.crc)


      	TxNRZIEncoder (class in usbcore.tx.nrzi)


      	TxPacketSend (class in usbcore.sm.send)


      	TxParallelCrcGenerator (class in usbcore.tx.crc)


      	TxPipeline (class in usbcore.tx.pipeline)


      	TxSerialCrcGenerator (class in usbcore.tx.crc)


      	TxShifter (class in usbcore.tx.shifter)


      	TYPE_MASK (usbcore.pid.PIDTypes attribute)


  





U


  	
      	undiff() (in module usbcore.utils.packet)


      	unidiff (class in usbcore.utils.sdiff)


      	unidiff.Hunk (class in usbcore.utils.sdiff)


      	unidiff.PatchedFile (class in usbcore.utils.sdiff)


      	unidiff.PatchSet (class in usbcore.utils.sdiff)


      	unidiff.UnidiffParseException


      	update_clocks() (usbcore.test.clock.CommonTestMultiClockDomain method)


      	update_internal_signals() (usbcore.sm.transfer_test.TestUsbTransfer method)

      
        	(usbcore.test.clock.CommonTestMultiClockDomain method)


        	(usbcore.test.common.CommonUsbTestCase method)


      


      	usbcore (module)


      	usbcore.cpu.dummyusb (module)


      	usbcore.cpu.epfifo (module)


      	usbcore.cpu.epmem (module)


      	usbcore.cpu.unififo (module)


      	usbcore.cpu.usbwishbonebridge (module)


      	usbcore.endpoint (module)


      	usbcore.io (module)


      	usbcore.pid (module)


      	usbcore.rx (module)


      	usbcore.rx.bitstuff (module)


      	usbcore.rx.bitstuff_test (module)


      	usbcore.rx.clock (module)


      	usbcore.rx.clock_test (module)


      	usbcore.rx.crc (module)


      	usbcore.rx.crc_test (module)


      	usbcore.rx.detect (module)


      	usbcore.rx.detect_test (module)


      	usbcore.rx.nrzi (module)


      	usbcore.rx.nrzi_test (module)


      	usbcore.rx.pipeline (module)


      	usbcore.rx.pipeline_test (module)


      	usbcore.rx.shifter (module)


  

  	
      	usbcore.rx.shifter_test (module)


      	usbcore.sm (module)


      	usbcore.sm.header (module)


      	usbcore.sm.header_test (module)


      	usbcore.sm.send (module)


      	usbcore.sm.send_test (module)


      	usbcore.sm.transfer (module)


      	usbcore.sm.transfer_test (module)


      	usbcore.test (module)


      	usbcore.test.clock (module)


      	usbcore.test.common (module)


      	usbcore.tx (module)


      	usbcore.tx.bitstuff (module)


      	usbcore.tx.bitstuff_test (module)


      	usbcore.tx.crc (module)


      	usbcore.tx.crc_test (module)


      	usbcore.tx.nrzi (module)


      	usbcore.tx.nrzi_test (module)


      	usbcore.tx.pipeline (module)


      	usbcore.tx.pipeline_test (module)


      	usbcore.tx.shifter (module)


      	usbcore.tx.shifter_test (module)


      	usbcore.tx.tester (module)


      	usbcore.utils (module)


      	usbcore.utils.asserts (module)


      	usbcore.utils.bits (module)


      	usbcore.utils.CrcMoose3 (module)


      	usbcore.utils.packet (module)


      	usbcore.utils.pprint (module)


      	usbcore.utils.sdiff (module)


      	usbcore.utils.vcd (module)


      	UsbTransfer (class in usbcore.sm.transfer)


      	UsbUniFifo (class in usbcore.cpu.unififo)


      	USBWishboneBridge (class in usbcore.cpu.usbwishbonebridge)


  





W


  	
      	wait_for_edge() (usbcore.test.clock.CommonTestMultiClockDomain method)


      	wait_for_packet() (usbcore.sm.send_test.CommonTxPacketSendTestCase method)


  

  	
      	wrap_packet() (in module usbcore.utils.packet)


      	write_gtkwave_file() (in module usbcore.utils.vcd)
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usbcore.cpu package


Submodules




usbcore.cpu.dummyusb module


	
class usbcore.cpu.dummyusb.DummyUsb(iobuf, debug=False, vid=4617, pid=23536, product='Fomu Bridge', manufacturer='Foosn')

	Bases: migen.fhdl.module.Module

Implements a device that simply responds to the most common SETUP packets.
It is intended to be used alongside the Wishbone debug bridge.








usbcore.cpu.epfifo module


	
class usbcore.cpu.epfifo.FakeFifo

	Bases: migen.fhdl.module.Module






	
class usbcore.cpu.epfifo.Endpoint

	Bases: migen.fhdl.module.Module, litex.soc.interconnect.csr.AutoCSR






	
class usbcore.cpu.epfifo.EndpointNone

	Bases: migen.fhdl.module.Module






	
class usbcore.cpu.epfifo.EndpointOut

	Bases: usbcore.cpu.epfifo.Endpoint

Endpoint for Host->Device data.

Raises packet IRQ when new packet has arrived.
CPU reads from the head CSR to get front data from FIFO.
CPU writes to head CSR to advance the FIFO by one.






	
class usbcore.cpu.epfifo.EndpointIn

	Bases: usbcore.cpu.epfifo.Endpoint

Endpoint for Device->Host data.

Reads from the buffer memory.
Raises packet IRQ when packet has been sent.
CPU writes to the head CSR to push data onto the FIFO.






	
class usbcore.cpu.epfifo.PerEndpointFifoInterface(iobuf, endpoints=[<EndpointType.BIDIR: 3>, <EndpointType.IN: 1>, <EndpointType.BIDIR: 3>], debug=False)

	Bases: migen.fhdl.module.Module, litex.soc.interconnect.csr.AutoCSR

Implements a CPU interface with each endpoint having it’s own FIFO.


	Each endpoint has;

	
	A FIFO with one end connected to CSRs and the other to the USB core.


	Control bits.


	A pending flag.








An output FIFO is written to using CSR registers.
An input FIFO is read using CSR registers.

Extra CSR registers set the response type (ACK/NAK/STALL).








usbcore.cpu.epmem module


	
class usbcore.cpu.epmem.MemInterface(iobuf, num_endpoints=3, depth=512)

	Bases: migen.fhdl.module.Module, litex.soc.interconnect.csr.AutoCSR

Interfaces the USB state machine core to the soft CPU.


	This interface has two memory regions:

	
	Output memory. Writable by CPU, readable by USB Core.


	Input memory. Writable by USB Core, readable by CPU.






	Each endpoint has:

	
	A current pointer


	A current length


	Control bits


	A pending flag








Pointers are all relative to the start of the memory.

On output endpoints, both the pointer and length are read only.
On input endpoints, the pointer and length are writable.

To accept / send data from an endpoint you set the arm bit. The USB core
will then respond to the next request and update the pointer / length.

After a packet has been sent or received, the pending flag will be raised.
While the pending flag is raised, the USB core will respond with NAK.

The arm, dtb, and sta registers are bitmasks.  They are packed
in pairs of IO.  If you only have one endpoint, then arm, dtb, and
sta are packed like this:


IO





	Where

	Bit 1 is set to affect EP0 IN, and
Bit 0 is set to affect EP0 OUT



	Likewise, if you have 3 endpoints, they are packed as:

	IOIOIO
|||||- EP0 OUT
||||– EP0 IN
|||— EP1 OUT
||—- EP1 IN
|—– EP2 OUT
—— EP2 IN



	Therefore, to ARM the EP1 IN endpoint, do:

	arm_write((1<<1) | 1);



	Or for EP2 IN:

	arm_write((1<<2) | 1);






	
csr_bits(csr)

	Work around the lack of bit-addressability in CSRs by creating
an array of signals that are aliases of the various CSR storage
values.












usbcore.cpu.eptri module




usbcore.cpu.unififo module


	
class usbcore.cpu.unififo.UsbUniFifo(iobuf)

	Bases: migen.fhdl.module.Module, litex.soc.interconnect.csr.AutoCSR

Presents the USB data stream as two FIFOs via CSR registers.








usbcore.cpu.usbwishbonebridge module


	
class usbcore.cpu.usbwishbonebridge.USBWishboneBridge(usb_core, clk_freq=12000000, magic_packet=67)

	Bases: migen.fhdl.module.Module











          

      

      

    

  

    
      
          
            
  
usbcore.rx package


Submodules




usbcore.rx.bitstuff module


	
class usbcore.rx.bitstuff.RxBitstuffRemover(*args, **kwargs)

	Bases: usbcore.rx.bitstuff.RxBitstuffRemover

RX Bitstuff Removal

Long sequences of 1’s would cause the receiver to lose it’s lock on the
transmitter’s clock.  USB solves this with bitstuffing.  A ‘0’ is stuffed
after every 6 consecutive 1’s.  This extra bit is required to recover the
clock, but it should not be passed on to higher layers in the device.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 7.1.9
https://en.wikipedia.org/wiki/Bit_stuffing

usb_12 : 12MHz


	i_validSignal(1)

	Qualifier for all of the input signals.  Indicates one bit of valid
data is present on the inputs.



	i_dataSignal(1)

	Decoded data bit from USB bus.
Qualified by valid.






	o_dataSignal(1)

	Decoded data bit from USB bus.



	o_stallSignal(1)

	Indicates the bit stuffer just removed an extra bit, so no data available.



	o_errorSignal(1)

	Indicates there has been a bitstuff error. A bitstuff error occurs
when there should be a stuffed ‘0’ after 6 consecutive 1’s; but instead
of a ‘0’, there is an additional ‘1’.  This is normal during IDLE, but
should never happen within a packet.
Qualified by valid.






	
get_fragment()

	










usbcore.rx.bitstuff_test module


	
class usbcore.rx.bitstuff_test.TestRxBitstuffRemover(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
bitstuff_test(vector, short_name)

	




	
test_no_bit_stuff()

	




	
test_bit_stuff()

	




	
test_bit_stuff_after_reset()

	




	
test_bit_stuff_error()

	




	
test_bit_stuff_error_after_reset()

	




	
test_multiple_bit_stuff_scenario()

	




	
test_mixed_bit_stuff_error()

	




	
test_idle_packet_idle()

	




	
test_idle_packet_idle_packet_idle()

	




	
test_captured_setup_packet_no_stuff()

	




	
test_valid_idle_packet_idle_packet_idle()

	




	
test_valid_captured_setup_packet_no_stuff()

	










usbcore.rx.clock module


	
class usbcore.rx.clock.RxClockDataRecovery(usbp_raw, usbn_raw)

	Bases: migen.fhdl.module.Module

RX Clock Data Recovery module.

RxClockDataRecovery synchronizes the USB differential pair with the FPGAs
clocks, de-glitches the differential pair, and recovers the incoming clock
and data.

usb_48 : 48MHz

Input ports are passed in via the constructor.


	usbp_rawSignal(1)

	Raw USB+ input from the FPGA IOs, no need to synchronize.



	usbn_rawSignal(1)

	Raw USB- input from the FPGA IOs, no need to synchronize.





Output ports are data members of the module. All output ports are flopped.
The line_state_dj/dk/se0/se1 outputs are 1-hot encoded.


	line_state_validSignal(1)

	Asserted for one clock when the output line state is ready to be sampled.



	line_state_djSignal(1)

	Represents Full Speed J-state on the incoming USB data pair.
Qualify with line_state_valid.



	line_state_dkSignal(1)

	Represents Full Speed K-state on the incoming USB data pair.
Qualify with line_state_valid.



	line_state_se0Signal(1)

	Represents SE0 on the incoming USB data pair.
Qualify with line_state_valid.



	line_state_se1Signal(1)

	Represents SE1 on the incoming USB data pair.
Qualify with line_state_valid.












usbcore.rx.clock_test module


	
class usbcore.rx.clock_test.TestRxClockDataRecovery(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
test_j()

	




	
test_k()

	




	
test_0()

	




	
test_1()

	




	
test_jk01()

	




	
test_jjjkj0j1kjkkk0k10j0k00011j1k1011()

	




	
test_kkkkk0k0kjjjk0kkkkjjjkjkjkjjj0kj()

	




	
basic_recovery_test(seq, short_test=True)

	This test covers basic clock and data recovery.












usbcore.rx.crc module


	
class usbcore.rx.crc.RxCrcChecker(*args, **kwargs)

	Bases: usbcore.rx.crc.RxCrcChecker

CRC Checker

Checks the CRC of a serial stream of data.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 8.3.5
https://en.wikipedia.org/wiki/Cyclic_redundancy_check


	Parameters

	
	are passed in via the constructor. (Parameters) – 


	width (int [https://docs.python.org/3/library/functions.html#int]) – Width of the CRC.


	polynomial (int [https://docs.python.org/3/library/functions.html#int]) – CRC polynomial in integer form.


	initial (int [https://docs.python.org/3/library/functions.html#int]) – Initial value of the CRC register before data starts shifting in.


	residual (int [https://docs.python.org/3/library/functions.html#int]) – Value of the CRC register if all the shifted in data is valid.


	Ports (Output) – 


	------------ – 


	i_data (Signal(1)) – Decoded data bit from USB bus.
Qualified by valid.


	i_reset (Signal(1)) – Resets the CRC calculation back to the initial state.


	i_valid (Signal(1)) – Indicate that i_data is valid and a CRC should be calculated


	Ports – 


	------------ – 


	o_crc_good (Signal()) – CRC value is good.









	
get_fragment()

	










usbcore.rx.crc_test module


	
class usbcore.rx.crc_test.TestRxCrcChecker(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
shifter_test(i, vector)

	




	
test_usb2_token_with_good_crc5()

	




	
test_usb2_token_with_good_crc5_and_pipeline_stalls()

	




	
test_usb2_token_with_bad_crc5()

	




	
test_usb2_token_with_good_crc5_2()

	




	
test_usb2_token_with_bad_crc5_2()

	




	
test_usb2_token_with_good_crc5_1_2()

	




	
test_usb2_data_with_good_crc16()

	




	
test_usb2_data_with_bad_crc16()

	










usbcore.rx.detect module


	
class usbcore.rx.detect.RxPacketDetect(*args, **kwargs)

	Bases: usbcore.rx.detect.RxPacketDetect

Packet Detection

Full Speed packets begin with the following sequence:


KJKJKJKK




This raw sequence corresponds to the following data:


00000001




The bus idle condition is signaled with the J state:


JJJJJJJJ




This translates to a series of ‘1’s since there are no transitions.  Given
this information, it is easy to detect the beginning of a packet by looking
for 00000001.

The end of a packet is even easier to detect.  The end of a packet is
signaled with two SE0 and one J.  We can just look for the first SE0 to
detect the end of the packet.

Packet detection can occur in parallel with bitstuff removal.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 7.1.10


	i_validSignal(1)

	Qualifier for all of the input signals.  Indicates one bit of valid
data is present on the inputs.



	i_dataSignal(1)

	Decoded data bit from USB bus.
Qualified by valid.



	i_se0Signal(1)

	Indicator for SE0 from USB bus.
Qualified by valid.






	o_pkt_startSignal(1)

	Asserted for one clock on the last bit of the sync.



	o_pkt_activeSignal(1)

	Asserted while in the middle of a packet.



	o_pkt_endSignal(1)

	Asserted for one clock after the last data bit of a packet was received.






	
get_fragment()

	










usbcore.rx.detect_test module


	
class usbcore.rx.detect_test.TestRxPacketDetect(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
packet_detect_test(vector, short_name)

	




	
test_se0_idle()

	




	
test_idle_packet_idle()

	




	
test_idle_packet_idle_stall()

	




	
test_idle_packet_idle_stalls()

	




	
test_idle_packet_idle_packet_idle()

	




	
test_idle_sync_idle()

	




	
test_idle_glitch()

	




	
test_valid_idle_packet_idle_packet_idle()

	










usbcore.rx.nrzi module


	
class usbcore.rx.nrzi.RxNRZIDecoder

	Bases: migen.fhdl.module.Module

RX NRZI decoder.

In order to ensure there are enough bit transitions for a receiver to recover
the clock usb uses NRZI encoding.  This module processes the incoming
dj, dk, se0, and valid signals and decodes them to data values.  It
also pipelines the se0 signal and passes it through unmodified.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 7.1.8
https://en.wikipedia.org/wiki/Non-return-to-zero

usb_48 : 48MHz

Input ports are passed in via the constructor.


	i_validSignal(1)

	Qualifier for all of the input signals.  Indicates one bit of valid
data is present on the inputs.



	i_djSignal(1)

	Indicates the bus is currently in a Full-Speed J-state.
Qualified by valid.



	i_dkSignal(1)

	Indicates the bus is currently in a Full-Speed K-state.
Qualified by valid.



	i_se0Signal(1)

	Indicates the bus is currently in a SE0 state.
Qualified by valid.





Output ports are data members of the module. All output ports are flopped.


	o_validSignal(1)

	Qualifier for all of the output signals. Indicates one bit of valid
data is present on the outputs.



	o_dataSignal(1)

	Decoded data bit from USB bus.
Qualified by valid.



	o_se0Signal(1)

	Indicates the bus is currently in a SE0 state.
Qualified by valid.












usbcore.rx.nrzi_test module


	
class usbcore.rx.nrzi_test.TestRxNRZIDecoder(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
nrzi_test(vector, short_name)

	




	
test_usb2_spec_7_1_8()

	




	
test_usb2_spec_7_1_9_1()

	




	
test_usb2_spec_7_1_9_1_stalls()

	




	
test_usb2_spec_7_1_9_1_stalls_2()

	




	
test_usb2_spec_7_1_9_1_stalls_3()

	




	
test_usb2_spec_7_1_9_1_stalls_se0_glitch()

	




	
test_captured_setup_packet()

	




	
test_captured_setup_packet_stalls()

	










usbcore.rx.pipeline module


	
class usbcore.rx.pipeline.RxPipeline

	Bases: migen.fhdl.module.Module








usbcore.rx.pipeline_test module


	
class usbcore.rx.pipeline_test.TestRxPipeline(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
pkt_decode_test(vector, name)

	




	
test_usb2_sof_stuffed_mid()

	




	
test_usb2_sof_stuffed_end()

	




	
test_usb2_sof_token()

	




	
test_usb2_sof_token_1()

	




	
test_usb2_sof_token_eop_dribble_1()

	




	
test_usb2_sof_token_eop_dribble_6()

	




	
test_usb2_sof_token_bad_pid()

	




	
test_usb2_sof_token_bad_crc5()

	




	
test_usb2_ack_handshake()

	




	
test_usb2_ack_handshake_pid_error()

	




	
test_usb2_ack_handshake_eop_dribble_1()

	




	
test_usb2_ack_handshake_eop_dribble_6()

	




	
test_usb2_data_with_good_crc16()

	




	
test_usb2_data_with_good_crc16_1_eop_dribble()

	




	
test_usb2_data_with_good_crc16_6_eop_dribble()

	




	
test_usb2_data_with_bad_crc16()

	










usbcore.rx.shifter module


	
class usbcore.rx.shifter.RxShifter(*args, **kwargs)

	Bases: usbcore.rx.shifter.RxShifter

RX Shifter

A shifter is responsible for shifting in serial bits and presenting them
as parallel data.  The shifter knows how many bits to shift and has
controls for resetting the shifter.

usb_12 : 12MHz


	Parameters

	
	are passed in via the constructor. (Parameters) – 


	width (int [https://docs.python.org/3/library/functions.html#int]) – Number of bits to shift in.


	Ports (Output) – 


	----------- – 


	i_valid (Signal(1)) – Qualifier for all of the input signals.  Indicates one bit of valid
data is present on the inputs.


	i_data (Signal(1)) – Serial input data.
Qualified by valid.


	Ports – 


	------------ – 


	o_data (Signal(width)) – Shifted in data.


	o_put (Signal(1)) – Asserted for one clock once the register is full.









	
get_fragment()

	










usbcore.rx.shifter_test module


	
class usbcore.rx.shifter_test.TestRxShifter(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
shifter_test(vector, short_name)

	




	
test_basic_shift_in()

	




	
test_basic_shift_in_1()

	




	
test_basic_shift_in_2()

	




	
test_basic_shift_in_3()

	




	
test_basic_shift_in_4()

	




	
test_basic_shift_in_5()

	




	
test_basic_shift_in_6()

	




	
test_basic_shift_in_7()

	




	
test_basic_shift_in_2_bytes()

	




	
test_multiple_resets()

	




	
test_multiple_resets_tight_timing()
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usbcore.sm package


Submodules




usbcore.sm.header module


	
class usbcore.sm.header.PacketHeaderDecode(rx)

	Bases: migen.fhdl.module.Module








usbcore.sm.header_test module


	
class usbcore.sm.header_test.TestPacketHeaderDecode(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
sim(stim)

	




	
recv_packet(dut, bits, tick)

	




	
check_packet(expected_pid, expected_addr, expected_endp, packet)

	




	
check_token(expected_pid, expected_addr, expected_endp)

	




	
check_data(expected_pid, data)

	




	
check_status(expected_pid)

	




	
check_handshake(expected_pid)

	




	
test_decode_setup_zero()

	




	
test_decode_in_ep1()

	




	
test_decode_out_ep8()

	




	
test_decode_data0()

	




	
test_decode_data1()

	




	
test_decode_ack()

	




	
test_decode_nak()

	










usbcore.sm.send module


	
class usbcore.sm.send.TxPacketSend(tx, auto_crc=True)

	Bases: migen.fhdl.module.Module








usbcore.sm.send_test module


	
class usbcore.sm.send_test.CommonTxPacketSendTestCase

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
maxDiff = None

	




	
assert_packet_sent(dut, pid, data=None, ndata=None)

	




	
wait_for_packet(dut, tick_data=None)

	




	
test_ack()

	




	
test_nak()

	




	
test_stall()

	




	
test_status0()

	




	
test_status1()

	




	
test_data0_one_zero()

	




	
test_data0_one_one()

	




	
test_data0_two_ones()

	




	
test_data0_edges()

	




	
test_data0_all_zero()

	




	
test_data0_dat1234()

	




	
test_data1_all_zero()

	




	
test_data0_descriptor()

	








	
class usbcore.sm.send_test.TestTxPacketSendNoCrc(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase, usbcore.sm.send_test.CommonTxPacketSendTestCase


	
maxDiff = None

	




	
sim(pid, data=None)

	








	
class usbcore.sm.send_test.TestTxPacketSendAutoCrc(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase, usbcore.sm.send_test.CommonTxPacketSendTestCase


	
maxDiff = None

	




	
sim(pid, data=None)

	










usbcore.sm.transfer module


	
class usbcore.sm.transfer.UsbTransfer(iobuf, auto_crc=True)

	Bases: migen.fhdl.module.Module








usbcore.sm.transfer_test module


	
class usbcore.sm.transfer_test.TestUsbTransfer(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase, usbcore.test.common.CommonUsbTestCase, usbcore.test.clock.CommonTestMultiClockDomain, unittest.case.TestCase


	
maxDiff = None

	




	
setUp()

	Hook method for setting up the test fixture before exercising it.






	
run_sim(stim)

	




	
tick_sys()

	




	
tick_usb48()

	




	
tick_usb12()

	




	
on_usb_48_edge()

	




	
on_usb_12_edge()

	




	
update_internal_signals()

	




	
trigger(epaddr)

	




	
pending(epaddr)

	




	
clear_pending(epaddr)

	




	
response(epaddr)

	




	
set_response(epaddr, v)

	




	
set_data(epaddr, data)

	Set an endpoints buffer to given data to be sent.






	
expect_data(epaddr, data)

	Expect that an endpoints buffer has given contents.






	
dtb(epaddr)
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usbcore.test package


Submodules




usbcore.test.clock module


	
class usbcore.test.clock.CommonTestMultiClockDomain

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
setUp(clock_names)

	




	
update_clocks()

	




	
wait_for_edge(name)

	




	
update_internal_signals()

	










usbcore.test.common module


	
usbcore.test.common.grouper(n, iterable, pad=None)

	Group iterable into multiples of n (with optional padding).

>>> list(grouper(3, 'abcdefg', 'x'))
[('a', 'b', 'c'), ('d', 'e', 'f'), ('g', 'x', 'x')]










	
class usbcore.test.common.BaseUsbTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Test case helpers common to all test cases, simple and complex


	
make_vcd_name(basename=None, modulename=None, testsuffix=None)

	Create a name for the vcd file based on the test case
module/class/method, with optional testsuffix (eg, foo.N)










	
class usbcore.test.common.CommonUsbTestCase

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Base set of USB compliance tests.


	
maxDiff = None

	




	
run_sim(stim)

	




	
tick_sys()

	




	
tick_usb12()

	




	
tick_usb48()

	




	
update_internal_signals()

	




	
trigger(epaddr)

	




	
pending(epaddr)

	




	
clear_pending(epaddr)

	




	
response(epaddr)

	




	
set_response(epaddr, v)

	




	
expect_last_tok(epaddr, value)

	




	
set_data(epaddr, data)

	




	
expect_data(epaddr, data)

	




	
expect_setup(epaddr, data)

	




	
dtb(epaddr)

	




	
assertMultiLineEqualSideBySide(data1, data2, msg)

	




	
ep_print(epaddr, msg, *args)

	




	
patch_csrs()

	




	
idle(cycles=10)

	




	
send_token_packet(pid, addr, epaddr)

	




	
send_sof_packet(ts)

	




	
send_data_packet(pid, data)

	




	
send_handshake(pid)

	




	
send_ack()

	




	
send_nak()

	




	
expect_packet(packet, msg=None)

	Except to receive the following USB packet.






	
expect_data_packet(pid, data)

	




	
expect_ack()

	




	
expect_nak()

	




	
expect_stall()

	




	
check_pending(epaddr)

	




	
check_no_pending(epaddr)

	




	
check_no_pending_and_respond_ack(epaddr)

	




	
transaction_setup(addr, data)

	




	
transaction_data_out(addr, epaddr, data, chunk_size=8)

	




	
transaction_status_out(addr, epaddr)

	




	
transaction_data_in(addr, epaddr, data, chunk_size=8, dtb=<PID.DATA1: 11>)

	




	
transaction_status_in(addr, epaddr)

	




	
control_transfer_in(addr, setup_data, descriptor_data)

	




	
control_transfer_out(addr, setup_data, descriptor_data)

	




	
test_sof_stuffing()

	




	
test_sof_is_ignored()

	




	
test_control_setup()

	




	
test_control_setup_clears_stall()

	




	
test_control_transfer_in()

	




	
test_control_transfer_in_nak_data()

	




	
test_control_transfer_in_nak_status()

	




	
test_control_transfer_out()

	




	
test_control_transfer_in_out()

	




	
test_control_transfer_out_nak_data()

	




	
test_control_transfer_out_nak_status()

	




	
test_in_transfer()

	




	
test_in_transfer_stuff_last()

	




	
test_debug_in()

	




	
test_debug_in_missing_ack()

	




	
test_debug_out()

	




	
test_data_in_byte_1()

	




	
test_data_in_byte_2()

	




	
test_data_in_byte_a()

	




	
test_setup_clears_data_toggle_bit()

	




	
test_data_toggle_bit_multiple_endpoints()

	




	
test_in_transfer_nak()

	




	
test_in_stall()

	




	
test_out_transfer()

	




	
test_out_transfer_nak()

	




	
test_out_stall()
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usbcore.tx package


Submodules




usbcore.tx.bitstuff module


	
class usbcore.tx.bitstuff.TxBitstuffer(*args, **kwargs)

	Bases: usbcore.tx.bitstuff.TxBitstuffer

Bitstuff Insertion

Long sequences of 1’s would cause the receiver to lose it’s lock on the
transmitter’s clock.  USB solves this with bitstuffing.  A ‘0’ is stuffed
after every 6 consecutive 1’s.

The TxBitstuffer is the only component in the transmit pipeline that can
delay transmission of serial data.  It is therefore responsible for
generating the bit_strobe signal that keeps the pipe moving forward.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 7.1.9
https://en.wikipedia.org/wiki/Bit_stuffing

usb_12 : 48MHz


	i_dataSignal(1)

	Data bit to be transmitted on USB.






	o_dataSignal(1)

	Data bit to be transmitted on USB.



	o_stallSignal(1)

	Used to apply backpressure on the tx pipeline.






	
get_fragment()

	










usbcore.tx.bitstuff_test module


	
class usbcore.tx.bitstuff_test.TestTxBitstuffer(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
test_passthrough()

	




	
test_passthrough_se0()

	




	
test_bitstuff()

	




	
test_bitstuff_input_stall()

	




	
test_bitstuff_se0()

	




	
test_bitstuff_at_eop()

	




	
test_multi_bitstuff()

	




	
do(**test_args)

	










usbcore.tx.crc module


	
class usbcore.tx.crc.TxSerialCrcGenerator(*args, **kwargs)

	Bases: usbcore.tx.crc.TxSerialCrcGenerator

Transmit CRC Generator

TxSerialCrcGenerator generates a running CRC.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 8.3.5
https://en.wikipedia.org/wiki/Cyclic_redundancy_check


	Parameters

	
	are passed in via the constructor. (Parameters) – 


	width (int [https://docs.python.org/3/library/functions.html#int]) – Width of the CRC.


	polynomial (int [https://docs.python.org/3/library/functions.html#int]) – CRC polynomial in integer form.


	initial (int [https://docs.python.org/3/library/functions.html#int]) – Initial value of the CRC register before data starts shifting in.


	Ports (Output) – 


	------------ – 


	i_data (Signal(1)) – Serial data to generate CRC for.


	Ports – 


	------------ – 


	o_crc (Signal(width)) – Current CRC value.









	
get_fragment()

	








	
usbcore.tx.crc.bytes_to_int(d)

	Convert a list of bytes to an int

Bytes are in LSB first.

>>> hex(bytes_to_int([0, 1]))
'0x100'
>>> hex(bytes_to_int([1, 2]))
'0x201'










	
usbcore.tx.crc.cols(rows)

	>>> a = [
...  [1, 2],
...  ['a', 'b'],
...  [4, 5],
... ]
>>> for c in cols(a):
...   print(c)
[1, 'a', 4]
[2, 'b', 5]
>>> a = [
...  [1, 2, 3],
...  ['a', 'b', 'c'],
... ]
>>> for c in cols(a):
...   print(c)
[1, 'a']
[2, 'b']
[3, 'c']










	
usbcore.tx.crc.lfsr_serial_shift_crc(lfsr_poly, lfsr_cur, data)

	shift_by == num_data_bits
len(data_cur) == num_data_bits
>>> for i in range(5):
…   l = [0]*5; l[i] = 1
…   r = lfsr_serial_shift_crc(
…      lfsr_poly=[0,0,1,0,1], # (5, 2, 0)
…      lfsr_cur=l,
…      data=[0,0,0,0],
…   )
…   print(“Min[%i] =” % i, r)
Min[0] = [1, 0, 0, 0, 0]
Min[1] = [0, 0, 1, 0, 1]
Min[2] = [0, 1, 0, 1, 0]
Min[3] = [1, 0, 1, 0, 0]
Min[4] = [0, 1, 1, 0, 1]
>>> for i in range(4):
…   d = [0]*4; d[i] = 1
…   r = lfsr_serial_shift_crc(
…      lfsr_poly=[0,0,1,0,1], # (5, 2, 0)
…      lfsr_cur=[0,0,0,0,0],
…      data=d,
…   )
…   print(“Nin[%i] =” % i, r)
Nin[0] = [0, 0, 1, 0, 1]
Nin[1] = [0, 1, 0, 1, 0]
Nin[2] = [1, 0, 1, 0, 0]
Nin[3] = [0, 1, 1, 0, 1]






	
usbcore.tx.crc.print_matrix(crc_width, cols_nin, cols_min)

	>>> crc_width = 5
>>> data_width = 4
>>> poly_list = [0, 0, 1, 0, 1]
>>> _, cols_nin, cols_min = build_matrix(poly_list, data_width)
>>> print_matrix(crc_width, cols_nin, cols_min)
   0 d[ 0],      ,      , d[ 3],      , c[ 1],      ,      , c[ 4]
   1      , d[ 1],      ,      ,      ,      , c[ 2],      ,
   2 d[ 0],      , d[ 2], d[ 3],      , c[ 1],      , c[ 3], c[ 4]
   3      , d[ 1],      , d[ 3],      ,      , c[ 2],      , c[ 4]
   4      ,      , d[ 2],      , c[ 0],      ,      , c[ 3],










	
usbcore.tx.crc.build_matrix(lfsr_poly, data_width)

	>>> print("\n".join(build_matrix([0,0,1,0,1], 4)[0]))
lfsr([0, 0, 1, 0, 1], [0, 0, 0, 0, 0], [1, 0, 0, 0]) = [0, 0, 1, 0, 1]
lfsr([0, 0, 1, 0, 1], [0, 0, 0, 0, 0], [0, 1, 0, 0]) = [0, 1, 0, 1, 0]
lfsr([0, 0, 1, 0, 1], [0, 0, 0, 0, 0], [0, 0, 1, 0]) = [1, 0, 1, 0, 0]
lfsr([0, 0, 1, 0, 1], [0, 0, 0, 0, 0], [0, 0, 0, 1]) = [0, 1, 1, 0, 1]
<BLANKLINE>
lfsr([0, 0, 1, 0, 1], [1, 0, 0, 0, 0], [0, 0, 0, 0]) = [1, 0, 0, 0, 0]
lfsr([0, 0, 1, 0, 1], [0, 1, 0, 0, 0], [0, 0, 0, 0]) = [0, 0, 1, 0, 1]
lfsr([0, 0, 1, 0, 1], [0, 0, 1, 0, 0], [0, 0, 0, 0]) = [0, 1, 0, 1, 0]
lfsr([0, 0, 1, 0, 1], [0, 0, 0, 1, 0], [0, 0, 0, 0]) = [1, 0, 1, 0, 0]
lfsr([0, 0, 1, 0, 1], [0, 0, 0, 0, 1], [0, 0, 0, 0]) = [0, 1, 1, 0, 1]
<BLANKLINE>
Mout[4] = [0, 0, 1, 0] [1, 0, 0, 1, 0]
Mout[3] = [0, 1, 0, 1] [0, 0, 1, 0, 1]
Mout[2] = [1, 0, 1, 1] [0, 1, 0, 1, 1]
Mout[1] = [0, 1, 0, 0] [0, 0, 1, 0, 0]
Mout[0] = [1, 0, 0, 1] [0, 1, 0, 0, 1]










	
class usbcore.tx.crc.TxParallelCrcGenerator(*args, **kwargs)

	Bases: usbcore.tx.crc.TxParallelCrcGenerator

Transmit CRC Generator

TxParallelCrcGenerator generates a running CRC.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 8.3.5
https://en.wikipedia.org/wiki/Cyclic_redundancy_check


	Parameters

	
	are passed in via the constructor. (Parameters) – 


	width (int [https://docs.python.org/3/library/functions.html#int]) – Width of the CRC.


	polynomial (int [https://docs.python.org/3/library/functions.html#int]) – CRC polynomial in integer form.


	initial (int [https://docs.python.org/3/library/functions.html#int]) – Initial value of the CRC register before data starts shifting in.


	Ports (Output) – 


	------------ – 


	i_data_payload (Signal(8)) – Byte wide data to generate CRC for.


	i_data_strobe (Signal(1)) – Strobe signal for the payload.


	Ports – 


	------------ – 


	o_crc (Signal(width)) – Current CRC value.









	
get_fragment()

	








	
class usbcore.tx.crc.TxCrcPipeline

	Bases: migen.fhdl.module.Module








usbcore.tx.crc_test module


	
class usbcore.tx.crc_test.TestTxSerialCrcGenerator(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
test_token_crc5_zeroes()

	




	
test_token_crc5_zeroes_alt()

	




	
test_token_crc5_nonzero()

	




	
test_token_crc5_nonzero_stall()

	




	
test_data_crc16_nonzero()

	




	
do(**test_args)

	








	
class usbcore.tx.crc_test.TestTxParallelCrcGenerator(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
sim(name, dut, in_data, expected_crc)

	




	
sim_crc16(in_data)

	




	
sim_crc5(in_data)

	




	
test_token_crc5_zeroes()

	




	
test_token_crc5_nonzero1()

	




	
test_data_crc16_nonzero1()

	




	
test_data_crc16_nonzero2()

	








	
class usbcore.tx.crc_test.TestCrcPipeline(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
maxDiff = None

	




	
sim(data)

	




	
test_00000001_byte()

	




	
test_10000000_byte()

	




	
test_00000000_byte()

	




	
test_11111111_byte()

	




	
test_10101010_byte()

	




	
test_zero_bytes()

	




	
test_sequential_bytes()

	




	
test_sequential_bytes2()

	




	
test_sequential_bytes3()

	










usbcore.tx.nrzi module


	
class usbcore.tx.nrzi.TxNRZIEncoder

	Bases: migen.fhdl.module.Module

NRZI Encode

In order to ensure there are enough bit transitions for a receiver to recover
the clock usb uses NRZI encoding.  This module processes the incoming
dj, dk, se0, and valid signals and decodes them to data values.  It
also pipelines the se0 signal and passes it through unmodified.

https://www.pjrc.com/teensy/beta/usb20.pdf, USB2 Spec, 7.1.8
https://en.wikipedia.org/wiki/Non-return-to-zero

usb_48 : 48MHz


	i_validSignal(1)

	Qualifies oe, data, and se0.



	i_oeSignal(1)

	Indicates that the transmit pipeline should be driving USB.



	i_dataSignal(1)

	Data bit to be transmitted on USB. Qualified by o_valid.



	i_se0Signal(1)

	Overrides value of o_data when asserted and indicates that SE0 state
should be asserted on USB. Qualified by o_valid.






	o_usbpSignal(1)

	Raw value of USB+ line.



	o_usbnSignal(1)

	Raw value of USB- line.



	o_oeSignal(1)

	When asserted it indicates that the tx pipeline should be driving USB.












usbcore.tx.nrzi_test module


	
class usbcore.tx.nrzi_test.TestTxNRZIEncoder(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
test_setup_token()

	




	
do(**test_args)

	










usbcore.tx.pipeline module


	
class usbcore.tx.pipeline.TxPipeline

	Bases: migen.fhdl.module.Module








usbcore.tx.pipeline_test module


	
class usbcore.tx.pipeline_test.TestTxPipeline(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
maxDiff = None

	




	
pkt_decode_test(vector, name)

	




	
test_usb2_sof_token()

	




	
test_usb2_sof_token_bad_pid()

	




	
test_usb2_sof_token_bad_crc5()

	




	
test_usb2_ack_handshake()

	




	
test_usb2_ack_handshake_pid_error()

	




	
test_usb2_data_with_good_crc16()

	




	
test_usb2_data_with_bad_crc16()

	










usbcore.tx.shifter module


	
class usbcore.tx.shifter.TxShifter(*args, **kwargs)

	Bases: usbcore.tx.shifter.TxShifter

Transmit Shifter

TxShifter accepts parallel data and shifts it out serially.


	Parameters

	
	are passed in via the constructor. (Parameters) – 


	width (int [https://docs.python.org/3/library/functions.html#int]) – Width of the data to be shifted.


	Ports (Output) – 


	----------- – 


	ports are passed in via the constructor. (Input) – 


	i_data (Signal(width)) – Data to be transmitted.


	Ports – 


	------------ – 


	ports are data members of the module. All outputs are flopped. (Output) – 


	o_data (Signal(1)) – Serial data output.


	o_empty (Signal(1)) – Asserted the cycle before the shifter loads in more i_data.


	o_get (Signal(1)) – Asserted the cycle after the shifter loads in i_data.









	
get_fragment()

	










usbcore.tx.shifter_test module


	
class usbcore.tx.shifter_test.TestTxShifter(methodName='runTest')

	Bases: usbcore.test.common.BaseUsbTestCase


	
shifter_test(vector, name)

	




	
test_basic_shift_out_1()

	




	
test_basic_shift_out_2()

	




	
test_basic_shift_out_3()

	




	
test_stall_shift_out_1()

	




	
test_stall_shift_out_2()

	




	
test_stall_shift_out_3()

	




	
test_multistall_shift_out_1()

	




	
test_multistall_shift_out_2()

	




	
test_multistall_shift_out_3()

	










usbcore.tx.tester module


	
usbcore.tx.tester.get_ultimate_caller_modulename()

	Helper to find the ultimate caller’s module name (extra level further up
stack than case where test directly inherits from BaseUsbTestCase).






	
usbcore.tx.tester.create_tester(dut_type, **def_args)

	




	
usbcore.tx.tester.module_tester(dut_type, **def_args)

	






Module contents







          

      

      

    

  

    
      
          
            
  
usbcore.utils package


Submodules




usbcore.utils.CrcMoose3 module

This module can model common CRC algorithms given the set of defining
parameters.  This is intended to be easy to use for experimentation
rather than optimized for speed.  It is slow even for a native Python
CRC implementation.

Several common CRC algorithms are predefined in this module.


	authors

	Ray Burr



	license

	MIT License



	contact

	http://www.nightmare.com/~ryb/





Examples

>>> '%X' % CRC32.calcString('123456789')
'CBF43926'





This test function runs all of the defined algorithms on the test
input string ‘123456789’:

>>> _printResults()
CRC-5-USB: 19
CRC-8-SMBUS: F4
CRC-15: 059E
CRC-16: BB3D
CRC-16-USB: B4C8
CRC-CCITT: 29B1
CRC-HDLC: 906E
CRC-24: 21CF02
CRC-32: CBF43926
CRC-32C: E3069283
CRC-64: 46A5A9388A5BEFFE
CRC-256: 79B96BDC0C519B239BE759EC0688C86FD25A3F4DF1E7F054AD1F923D0739DAC8





Calculating in parts:

>>> value = CRC32.calcString('1234')
>>> '%X' % CRC32.calcString('56789', value)
'CBF43926'





Or, done a different way:

>>> crc = CrcRegister(CRC32)
>>> crc.takeString('1234')
>>> crc.takeString('56789')
>>> '%X' % crc.getFinalValue()
'CBF43926'





Inversion of a CRC function:

>>> CRC_CCITT.reverse().reflect().calcWord(54321, 16, 0)
1648
>>> CRC_CCITT.calcWord(_, 16, 0)
54321





A 15-bit CRC is used in CAN protocols.  The following sample CAN frame
(in binary here) is converted to hexadecimal for the calcWord call.
The bits after the 15-bit CRC are not included in the CRC:

0 11101000001 0 0 0 0001 00010010 011000010111011 1 1 1 1111111





This sample CAN frame was found in this paper:
<http://www.anthony-marino.com/documents/HDL_implementation_CAN.pdf>

>>> '%X' % CRC15.calcWord(0x3A08112, 27)
'30BB'





If the CRC is included, the remainder should always be zero:

>>> print(CRC15.calcWord(0x1D0408930BB, 42))
0





A 5-bit CRC is used some kinds of USB packets.  Here is a sample
start-of-frame packet:


10100101 01100111000 01111




(found at <http://www.nital.com/corporate/usb2snooper.html>)

The first field is the PID (not included in the CRC), the next 11-bit
field is the frame number (0xE6, LSb-first order), and the final five
bits are the CRC (0x1E, LSb-first order).

>>> '%X' % CRC5_USB.calcWord(0xE6, 11)
'1E'






	
class usbcore.utils.CrcMoose3.CrcAlgorithm(width, polynomial, name=None, seed=0, lsbFirst=False, lsbFirstData=None, xorMask=0)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Represents the parameters of a CRC algorithm.


	
calcString(s, value=None)

	Calculate the CRC of the 8-bit string s.






	
calcWord(word, width, value=None)

	Calculate the CRC of the integer word as a sequence of
width bits.






	
reflect()

	Return the algorithm with the bit-order reversed.






	
reverse()

	Return the algorithm with the reverse polynomial.










	
class usbcore.utils.CrcMoose3.CrcRegister(crcAlgorithm, value=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Holds the intermediate state of the CRC algorithm.


	
reset()

	Reset the state of the register with the default seed value.






	
takeBit(bit)

	Process a single input bit.






	
takeWord(word, width=8)

	Process a binary input word.


	Parameters

	
	word (an integer) – The input word.  Since this can be a Python long, there
is no coded limit to the number of bits the word can
represent.


	width (an integer) – The number of bits word represents.













	
takeString(s)

	Process a string as input.  It is handled as a sequence of
8-bit integers.






	
getValue()

	Return the current value of the register as an integer.






	
getFinalValue()

	Return the current value of the register as an integer with
xorMask applied.  This can be used after all input data is
processed to obtain the final result.










	
usbcore.utils.CrcMoose3.reflect(value, width)

	




	
usbcore.utils.CrcMoose3.formatBinaryString(value, width)

	




	
usbcore.utils.CrcMoose3.CRC32 = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-32" @ 0x7f2f02541e48>

	Same CRC algorithm as Python’s zlib.crc32






	
usbcore.utils.CrcMoose3.CRC16_USB = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-16-USB" @ 0x7f2f02541f28>

	Used in USB data packets.






	
usbcore.utils.CrcMoose3.CRC_HDLC = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-HDLC" @ 0x7f2f02541f98>

	This is the algorithm used in X.25 and for the HDLC 2-byte FCS.






	
usbcore.utils.CrcMoose3.CRC8_SMBUS = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-8-SMBUS" @ 0x7f2f02541fd0>

	Used in ATM HEC and SMBus.






	
usbcore.utils.CrcMoose3.CRC24 = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-24" @ 0x7f2f02546048>

	Used in RFC-2440 and MIL STD 188-184.






	
usbcore.utils.CrcMoose3.CRC15 = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-15" @ 0x7f2f02546080>

	Used in Controller Area Network frames.






	
usbcore.utils.CrcMoose3.CRC32C = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-32C" @ 0x7f2f025460b8>

	Used in iSCSI (RFC-3385); usually credited to Guy Castagnoli.






	
usbcore.utils.CrcMoose3.CRC5_USB = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-5-USB" @ 0x7f2f025460f0>

	CRC used in USB Token and Start-Of-Frame packets






	
usbcore.utils.CrcMoose3.CRC64 = <usbcore.utils.CrcMoose3.CrcAlgorithm "CRC-64" @ 0x7f2f02546128>

	ISO 3309








usbcore.utils.asserts module


	
usbcore.utils.asserts.assertMultiLineEqualSideBySide(expected, actual, msg)

	






usbcore.utils.bits module


	
usbcore.utils.bits.int_to_bits(i, width=None)

	Convert an int to list of bits (LSB first).

l[0]  == LSB
l[-1] == MSB


	0b10000

	
|

— LSB

—— MSB







>>> int_to_bits(0b1)
[1]
>>> int_to_bits(0b0)
[0]
>>> int_to_bits(0b100)
[0, 0, 1]
>>> int_to_bits(0b100, 4)
[0, 0, 1, 0]
>>> int_to_bits(0b100, 8)
[0, 0, 1, 0, 0, 0, 0, 0]










	
usbcore.utils.bits.bits_to_int(bits)

	Convert a list of bits (LSB first) to an int.

l[0]  == LSB
l[-1] == MSB


	0b10000

	
|

— LSB

—— MSB







>>> bits_to_int([1])
1
>>> bits_to_int([0])
0
>>> bin(bits_to_int([0, 0, 1]))
'0b100'
>>> bin(bits_to_int([0, 0, 1, 0]))
'0b100'
>>> bin(bits_to_int([0, 1, 0, 1]))
'0b1010'
>>> bin(bits_to_int([0, 1, 0, 1, 0, 0, 0]))
'0b1010'
>>> bin(bits_to_int([0, 0, 0, 0, 0, 1, 0, 1]))
'0b10100000'










	
usbcore.utils.bits.int_to_rbits(i, width=None)

	Convert an int to list of bits (MSB first).

l[0]  == MSB
l[-1] == LSB


	0b10000

	
|

— LSB

—— MSB







>>> int_to_rbits(0b1)
[1]
>>> int_to_rbits(0b0)
[0]
>>> int_to_rbits(0b100)
[1, 0, 0]
>>> int_to_rbits(0b100, 4)
[0, 1, 0, 0]
>>> int_to_rbits(0b100, 8)
[0, 0, 0, 0, 0, 1, 0, 0]










	
usbcore.utils.bits.rbits_to_int(rbits)

	Convert a list of bits (MSB first) to an int.

l[0]  == MSB
l[-1] == LSB


	0b10000

	
|

— LSB

—— MSB







>>> rbits_to_int([1])
1
>>> rbits_to_int([0])
0
>>> bin(rbits_to_int([1, 0, 0]))
'0b100'
>>> bin(rbits_to_int([1, 0, 1, 0]))
'0b1010'
>>> bin(rbits_to_int([1, 0, 1, 0, 0, 0, 0, 0]))
'0b10100000'










	
usbcore.utils.bits.get_bit(epaddr, v)

	>>> get_bit(0, 0b11)
True
>>> get_bit(0, 0b10)
False
>>> get_bit(0, 0b101)
True
>>> get_bit(1, 0b101)
False










	
usbcore.utils.bits.set_bit(current, epaddr, v)

	>>> bin(set_bit(0, 0, 1))
'0b1'
>>> bin(set_bit(0, 2, 1))
'0b100'
>>> bin(set_bit(0b1000, 2, 1))
'0b1100'
>>> bin(set_bit(0b1100, 2, 0))
'0b1000'
>>> bin(set_bit(0b1101, 2, 0))
'0b1001'












usbcore.utils.packet module


	
usbcore.utils.packet.b(s)

	Byte string with LSB first into an integer.

>>> b("1")
1
>>> b("01")
2
>>> b("101")
5










	
usbcore.utils.packet.encode_data(data)

	Converts array of 8-bit ints into string of 0s and 1s.






	
usbcore.utils.packet.encode_pid(value)

	




	
usbcore.utils.packet.crc5(nibbles)

	>>> hex(crc5([0, 0]))
'0x1'
>>> hex(crc5([3, 0]))
'0x13'










	
usbcore.utils.packet.crc5_token(addr, ep)

	>>> hex(crc5_token(0, 0))
'0x2'
>>> hex(crc5_token(92, 0))
'0x1c'
>>> hex(crc5_token(3, 0))
'0xa'
>>> hex(crc5_token(56, 4))
'0xb'










	
usbcore.utils.packet.crc5_sof(v)

	>>> hex(crc5_sof(1429))
'0x1'
>>> hex(crc5_sof(1013))
'0x5'










	
usbcore.utils.packet.crc16(input_data)

	




	
usbcore.utils.packet.nrzi(data, cycles=4, init='J')

	Converts string of 0s and 1s into NRZI encoded string.

>>> nrzi("11 00000001", 1)
'JJ KJKJKJKK'





It will do bit stuffing.
>>> nrzi(“1111111111”, 1)
‘JJJJJJKKKKK’

Support single ended zero
>>> nrzi(“1111111__”, 1)
‘JJJJJJKK__’

Support pre-encoded mixing.
>>> nrzi(“11kkj11__”, 1)
‘JJKKJJJ__’

Supports wider clock widths
>>> nrzi(“101”, 4)
‘JJJJKKKKKKKK’






	
usbcore.utils.packet.sync()

	




	
usbcore.utils.packet.eop()

	




	
usbcore.utils.packet.wrap_packet(data, cycles=4)

	Add the sync + eop sections and do nrzi encoding.

>>> wrap_packet(handshake_packet(PID.ACK), cycles=1)
'KJKJKJKKJJKJJKKK__J'
>>> wrap_packet(token_packet(PID.SETUP, 0, 0), cycles=1)
'KJKJKJKKKJJJKKJKJKJKJKJKJKJKKJKJ__J'
>>> wrap_packet(data_packet(PID.DATA0, [5, 6]), cycles=1)
'KJKJKJKKKKJKJKKKKJJKJKJKJJJKJKJKKJJJJJJKKJJJJKJK__J'
>>> wrap_packet(data_packet(PID.DATA0, [0x1]), cycles=1)
'KJKJKJKKKKJKJKKKKJKJKJKJJKJKJKJJJJJJJKKKJ__J'










	
usbcore.utils.packet.token_packet(pid, addr, endp)

	Create a token packet for testing.

sync, pid, addr (7bit), endp(4bit), crc5(5bit), eop

>>> token_packet(PID.SETUP, 0x0, 0x0)
'101101000000000000001000'







	PPPPPPPP                 - 8 bits - PID

	
	AAAAAAA          - 7 bits - ADDR

	
	EEEE      - 4 bits - EP

	CCCCC - 5 bits - CRC
















>>> token_packet(PID.IN, 0x3, 0x0) # 0x0A
'100101101100000000001010'





>>> token_packet(PID.OUT, 0x3a, 0xa)
'100001110101110010111100'





>>> token_packet(PID.SETUP, 0x70, 0xa)
'101101000000111010110101'





>>> token_packet(PID.SETUP, 40, 2)
'101101000001010010000011'





>>> token_packet(PID.SETUP, 28, 2)
'101101000011100010001001'







	PPPPPPPP                 - 8 bits - PID

	
	AAAAAAA          - 7 bits - ADDR

	
	EEEE      - 4 bits - EP

	CCCCC - 5 bits - CRC





















	
usbcore.utils.packet.data_packet(pid, payload)

	Create a data packet for testing.

sync, pid, data, crc16, eop
FIXME: data should be multiples of 8?

>>> data_packet(PID.DATA0, [0x80, 0x06, 0x03, 0x03, 0x09, 0x04, 0x00, 0x02])
'1100001100000001011000001100000011000000100100000010000000000000010000000110101011011100'





>>> data_packet(PID.DATA1, [])
'110100100000000000000000'










	
usbcore.utils.packet.handshake_packet(pid)

	Create a handshake packet for testing.

sync, pid, eop
ack / nak / stall / nyet (high speed only)

>>> handshake_packet(PID.ACK)
'01001011'
>>> handshake_packet(PID.NAK)
'01011010'










	
usbcore.utils.packet.sof_packet(frame)

	Create a SOF packet for testing.

sync, pid, frame no (11bits), crc5(5bits), eop

>>> sof_packet(1)
'101001011000000000010111'





>>> sof_packet(100)
'101001010010011000011111'





>>> sof_packet(257)
'101001011000000010000011'





>>> sof_packet(1429)
'101001011010100110110000'





>>> sof_packet(2**11 - 2)
'101001010111111111111101'










	
usbcore.utils.packet.diff(value)

	Convert J/K encoding into bits for P/N diff pair.

>>> diff('KJ_')
('010', '100')





>>> # Convert ACK handshake packet
>>> p,n = diff('KJKJKJKKJJKJJKKK__J')
>>> p
'0101010011011000001'
>>> n
'1010101100100111000'










	
usbcore.utils.packet.undiff(usbp, usbn)

	Convert P/N diff pair bits into J/K encoding.

>>> from usbcore.utils.pprint import pp_packet
>>> undiff(
...   #EJK_
...   '1100', # p
...   '1010', # n
... )
'EJK_'
>>> print(pp_packet(undiff(
...   #KJKJKJKKJJKJJKKK__J - ACK handshake packet
...   '0101010011011000001', # p
...   '1010101100100111000', # n
... ), cycles=1))
-
K 1 Sync
J 2 Sync
K 3 Sync
J 4 Sync
K 5 Sync
J 6 Sync
K 7 Sync
K 8 Sync
-
J 1 PID (PID.ACK)
J 2 PID
K 3 PID
J 4 PID
J 5 PID
K 6 PID
K 7 PID
K 8 PID
-
_ SE0
_ SE0
J END
>>> print(pp_packet(undiff(*diff(wrap_packet(sof_packet(0))))))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
KKKK 1 PID (PID.SOF)
JJJJ 2 PID
JJJJ 3 PID
KKKK 4 PID
JJJJ 5 PID
JJJJ 6 PID
KKKK 7 PID
KKKK 8 PID
----
JJJJ  1 Frame #
KKKK  2 Frame #
JJJJ  3 Frame #
KKKK  4 Frame #
JJJJ  5 Frame #
KKKK  6 Frame #
JJJJ  7 Frame #
KKKK  8 Frame #
----
JJJJ  9 Frame #
JJJJ 10 Frame #
KKKK 11 Frame #
JJJJ 1 CRC5
KKKK 2 CRC5
JJJJ 3 CRC5
KKKK 4 CRC5
JJJJ 5 CRC5
----
____ SE0
____ SE0
JJJJ END












usbcore.utils.pprint module


	
usbcore.utils.pprint.pp_packet(p, cycles=4)

	>>> print(pp_packet(wrap_packet(handshake_packet(PID.ACK), cycles=1), cycles=1))
-
K 1 Sync
J 2 Sync
K 3 Sync
J 4 Sync
K 5 Sync
J 6 Sync
K 7 Sync
K 8 Sync
-
J 1 PID (PID.ACK)
J 2 PID
K 3 PID
J 4 PID
J 5 PID
K 6 PID
K 7 PID
K 8 PID
-
_ SE0
_ SE0
J END
>>> print(pp_packet(wrap_packet(handshake_packet(PID.ACK))))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
JJJJ 1 PID (PID.ACK)
JJJJ 2 PID
KKKK 3 PID
JJJJ 4 PID
JJJJ 5 PID
KKKK 6 PID
KKKK 7 PID
KKKK 8 PID
----
____ SE0
____ SE0
JJJJ END
>>> print(pp_packet(wrap_packet(handshake_packet(PID.ACK), cycles=10), cycles=10))
----------
KKKKKKKKKK 1 Sync
JJJJJJJJJJ 2 Sync
KKKKKKKKKK 3 Sync
JJJJJJJJJJ 4 Sync
KKKKKKKKKK 5 Sync
JJJJJJJJJJ 6 Sync
KKKKKKKKKK 7 Sync
KKKKKKKKKK 8 Sync
----------
JJJJJJJJJJ 1 PID (PID.ACK)
JJJJJJJJJJ 2 PID
KKKKKKKKKK 3 PID
JJJJJJJJJJ 4 PID
JJJJJJJJJJ 5 PID
KKKKKKKKKK 6 PID
KKKKKKKKKK 7 PID
KKKKKKKKKK 8 PID
----------
__________ SE0
__________ SE0
JJJJJJJJJJ END





>>> print(pp_packet(wrap_packet(token_packet(PID.SETUP, 0, 0))))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
KKKK 1 PID (PID.SETUP)
JJJJ 2 PID
JJJJ 3 PID
JJJJ 4 PID
KKKK 5 PID
KKKK 6 PID
JJJJ 7 PID
KKKK 8 PID
----
JJJJ 1 Address
KKKK 2 Address
JJJJ 3 Address
KKKK 4 Address
JJJJ 5 Address
KKKK 6 Address
JJJJ 7 Address
KKKK 1 Endpoint
----
JJJJ 2 Endpoint
KKKK 3 Endpoint
JJJJ 4 Endpoint
KKKK 1 CRC5
KKKK 2 CRC5
JJJJ 3 CRC5
KKKK 4 CRC5
JJJJ 5 CRC5
----
____ SE0
____ SE0
JJJJ END
>>> print(pp_packet(wrap_packet(data_packet(PID.DATA0, [5, 6]))))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
KKKK 1 PID (PID.DATA0)
KKKK 2 PID
JJJJ 3 PID
KKKK 4 PID
JJJJ 5 PID
KKKK 6 PID
KKKK 7 PID
KKKK 8 PID
----
KKKK
JJJJ
JJJJ
KKKK
JJJJ
KKKK
JJJJ
KKKK
----
JJJJ
JJJJ
JJJJ
KKKK
JJJJ
KKKK
JJJJ
KKKK
----
KKKK  1 CRC16
JJJJ  2 CRC16
JJJJ  3 CRC16
JJJJ  4 CRC16
JJJJ  5 CRC16
JJJJ  6 CRC16
JJJJ  7 CRC16
KKKK  8 CRC16
----
KKKK  9 CRC16
JJJJ 10 CRC16
JJJJ 11 CRC16
JJJJ 12 CRC16
JJJJ 13 CRC16
KKKK 14 CRC16
JJJJ 15 CRC16
KKKK 16 CRC16
----
____ SE0
____ SE0
JJJJ END





>>> # Requires bit stuffing!
>>> print(pp_packet(wrap_packet(data_packet(PID.DATA0, [0x1]))))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
KKKK 1 PID (PID.DATA0)
KKKK 2 PID
JJJJ 3 PID
KKKK 4 PID
JJJJ 5 PID
KKKK 6 PID
KKKK 7 PID
KKKK 8 PID
----
KKKK
JJJJ
KKKK
JJJJ
KKKK
JJJJ
KKKK
JJJJ
----
JJJJ  1 CRC16
KKKK  2 CRC16
JJJJ  3 CRC16
KKKK  4 CRC16
JJJJ  5 CRC16
KKKK  6 CRC16
JJJJ  7 CRC16
JJJJ  8 CRC16
----
JJJJ  9 CRC16
JJJJ 10 CRC16
JJJJ 11 CRC16
JJJJ 12 CRC16
JJJJ 13 CRC16
KKKK    Bitstuff
KKKK 14 CRC16
KKKK 15 CRC16
JJJJ 16 CRC16
----
____ SE0
____ SE0
JJJJ END





>>> print(pp_packet(wrap_packet(data_packet(PID.DATA0, [0x1]))[:96]))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
KKKK 1 PID (PID.DATA0)
KKKK 2 PID
JJJJ 3 PID
KKKK 4 PID
JJJJ 5 PID
KKKK 6 PID
KKKK 7 PID
KKKK 8 PID
----
KKKK
JJJJ
KKKK
JJJJ
KKKK
JJJJ
KKKK
JJJJ END
>>> print(pp_packet(wrap_packet(sof_packet(12))))
----
KKKK 1 Sync
JJJJ 2 Sync
KKKK 3 Sync
JJJJ 4 Sync
KKKK 5 Sync
JJJJ 6 Sync
KKKK 7 Sync
KKKK 8 Sync
----
KKKK 1 PID (PID.SOF)
JJJJ 2 PID
JJJJ 3 PID
KKKK 4 PID
JJJJ 5 PID
JJJJ 6 PID
KKKK 7 PID
KKKK 8 PID
----
KKKK  1 Frame #
JJJJ  2 Frame #
KKKK  3 Frame #
JJJJ  4 Frame #
KKKK  5 Frame #
JJJJ  6 Frame #
KKKK  7 Frame #
JJJJ  8 Frame #
----
JJJJ  9 Frame #
JJJJ 10 Frame #
KKKK 11 Frame #
KKKK 1 CRC5
JJJJ 2 CRC5
KKKK 3 CRC5
JJJJ 4 CRC5
JJJJ 5 CRC5
----
____ SE0
____ SE0
JJJJ END












usbcore.utils.sdiff module


Whats sdiff.py

Compare two text files or directories; generate the resulting delta.




License

The MIT License (MIT)


	
usbcore.utils.sdiff.getcolor(withcolor, tag, side, openclose, isdircmp=False, withbg=None)

	




	
usbcore.utils.sdiff.is_text(filepath)

	




	
usbcore.utils.sdiff.strwidth(text, ambiguous_wide=True)

	A function to give back the width (a character width) of string.

Unit of width is one ASCII displayed by a monospaced font
(This function is for environment using a wide character for)

Example:

>>> strwidth('teststring')
10










	
usbcore.utils.sdiff.expandtabs(text, tabsize=8, expandto='\t')

	Expand tabs(supports multibytes chars)

Example:

>>> expandtabs('text')
'text'





>>> expandtabs('\ta\tab\tend')
'\t\t\t\t\t\t\t\ta\t\t\t\t\t\t\tab\t\t\t\t\t\tend'





>>> expandtabs('abcdabc\tabcdabcd\tabcdabcda\tend')
'abcdabc\tabcdabcd\t\t\t\t\t\t\t\tabcdabcda\t\t\t\t\t\t\tend'





>>> expandtabs('\ta\tab\tabc\tabcd\tend', tabsize=4, expandto='@')
'@@@@a@@@ab@@abc@abcd@@@@end'










	
usbcore.utils.sdiff.strwidthdiv(text, width=180)

	divide string by appointed width

Example:

>>> strwidthdiv('teststring', 2)
['te', 'st', 'st', 'ri', 'ng']





>>> strwidthdiv('teststring', 3)
['tes', 'tst', 'rin', 'g']





>>> strwidthdiv('teststring', 8)
['teststri', 'ng']





>>> strwidthdiv('teststring', 15)
['teststring']










	
usbcore.utils.sdiff.strwidthdivsync(textarray, width=180)

	synclonize divide some string by appointed width

Example:

>>> strwidthdivsync(('test', 'string', ''), width=2)
[['te', 'st', ''], ['st', 'ri', 'ng'], ['', '', '']]





>>> strwidthdivsync(('test', 'string', ''), width=3)
[['tes', 't'], ['str', 'ing'], ['', '']]










	
class usbcore.utils.sdiff.unidiff

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Classes used by the unified diff parser to keep the diff data
and Unified diff parser.


	
LINE_TYPE_ADD = '+'

	




	
LINE_TYPE_DELETE = '-'

	




	
LINE_TYPE_CONTEXT = ' '

	




	
class Hunk(src_start=0, src_len=0, tgt_start=0, tgt_len=0, section_header='')

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Each of the modified blocks of a file.


	
as_unified_diff()

	Output hunk data in unified diff format.






	
is_valid()

	Check hunk header data matches entered lines info.






	
append_context_line(line)

	Add a new context line to the hunk.






	
append_added_line(line)

	Add a new added line to the hunk.






	
append_deleted_line(line)

	Add a new deleted line to the hunk.






	
add_to_modified_counter(mods)

	Update the number of lines modified in the hunk.










	
class PatchedFile(source='', target='')

	Bases: list [https://docs.python.org/3/library/stdtypes.html#list]

Data of a patched file, each element is a Hunk.


	
as_unified_diff()

	Output file changes in unified diff format.






	
path

	Return the file path abstracted from VCS.






	
added

	Return the file total added lines.






	
deleted

	Return the file total deleted lines.






	
modified

	Return the file total modified lines.






	
is_added_file

	Return True if this patch adds a file.






	
is_deleted_file

	Return True if this patch deletes a file.






	
is_modified_file()

	Return True if this patch modifies a file.










	
class PatchSet

	Bases: list [https://docs.python.org/3/library/stdtypes.html#list]

A list of PatchedFiles.


	
as_unified_diff()

	Output patch data in unified diff format.

It won’t necessarily match the original unified diff,
but it should be equivalent.










	
RE_SOURCE_FILENAME = re.compile('^--- (?P<filename>[^\\t\\n]+)')

	




	
RE_TARGET_FILENAME = re.compile('^\\+\\+\\+ (?P<filename>[^\\t\\n]+)')

	




	
RE_HUNK_HEADER = re.compile('^@@ -(\\d+)(?:,(\\d+))? \\+(\\d+)(?:,(\\d+))?\\ @@[ ]?(.*)')

	




	
RE_HUNK_BODY_LINE = re.compile('^([- \\+\\\\])')

	




	
exception UnidiffParseException

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Exception when parsing the diff data.






	
static parse_unidiff(diff)

	Unified diff parser, takes a file-like object as argument.










	
class usbcore.utils.sdiff.Differ(linejunk=None, charjunk=None, cutoff=0.75, fuzzy=0.0, cutoffchar=False, context=3)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Differ is a class for comparing sequences of lines of text, and
producing human-readable differences or deltas.

Differ uses SequenceMatcher both to compare sequences of lines,
and to compare sequences of characters within similar (near-matching) lines.

Example:

>>> text1 = '''  1. Beautiful is better than ugly.
...   2. Explicit is better than implicit.
...   3. Simple is better than complex.
...   4. Complex is better than complicated.
... '''.splitlines(1)
>>>
>>> text2 = '''  1. Beautiful is better than ugly.
...   3.   Simple is better than complex.
...   4. Complicated is better than complex.
...   5. Flat is better than nested.
... '''.splitlines(1)
>>>
>>> d = Differ()
>>>
>>> result = list(d.compare(text1, text2))
>>>
>>> import pprint
>>> pprint.pprint(result, width=120)
[((' ', 0, '  1. Beautiful is better than ugly.\n', 0, '  1. Beautiful is better than ugly.\n'), None),
 (('<', 1, '  2. Explicit is better than implicit.\n', None, None), None),
 (('|', 2, '  3. Simple is better than complex.\n', 1, '  3.   Simple is better than complex.\n'),
  [(' ', '  3.', '  3.'),
   ('+', None, '  '),
   (' ', ' Simple is better than complex.\n', ' Simple is better than complex.\n')]),
 (('|', 3, '  4. Complex is better than complicated.\n', 2, '  4. Complicated is better than complex.\n'),
  [(' ', '  4. Compl', '  4. Compl'),
   ('+', None, 'icat'),
   (' ', 'e', 'e'),
   ('!', 'x', 'd'),
   (' ', ' is better than compl', ' is better than compl'),
   ('-', 'icat', None),
   (' ', 'e', 'e'),
   ('!', 'd', 'x'),
   (' ', '.\n', '.\n')]),
 (('>', None, None, 3, '  5. Flat is better than nested.\n'), None),
 None]






	
compare(text1, text2)

	Compare two sequences of lines; generate the resulting delta.

Example:

>>> text1 = '''one
... two
... three
... '''.splitlines(1)
>>>
>>> text2 = '''ore
... tree
... emu
... '''.splitlines(1)
>>>
>>> import pprint
>>>
>>> pprint.pprint(list(Differ().compare(text1, text2)), width=100)
[(('>', None, None, 0, 'ore\n'), None),
 (('<', 0, 'one\n', None, None), None),
 (('<', 1, 'two\n', None, None), None),
 (('|', 2, 'three\n', 1, 'tree\n'), [(' ', 't', 't'), ('-', 'h', None), (' ', 'ree\n', 'ree\n')]),
 (('>', None, None, 2, 'emu\n'), None),
 None]
>>>
>>> # like sdiff
>>> pprint.pprint(list(Differ(cutoff=0, fuzzy=1).compare(text1, text2)), width=100)
[(('|', 0, 'one\n', 0, 'ore\n'), [(' ', 'o', 'o'), ('!', 'n', 'r'), (' ', 'e\n', 'e\n')]),
 (('|', 1, 'two\n', 1, 'tree\n'), [(' ', 't', 't'), ('!', 'wo', 'ree'), (' ', '\n', '\n')]),
 (('|', 2, 'three\n', 2, 'emu\n'),
  [('-', 'thr', None), (' ', 'e', 'e'), ('!', 'e', 'mu'), (' ', '\n', '\n')]),
 None]










	
static formattext(tag, num1, text1, num2, text2, width, withcolor=False, linediff=None)

	Example:

>>> Differ.formattext('|', 1, 'aaa', 2, 'bbb', 80)
['     2|aaa                             |      3|bbb']





>>> Differ.formattext('|', 1, 'aaa', 2, 'bbb', 60)
['     2|aaa                   |      3|bbb']





>>> Differ.formattext(' ', 1, 'aaa', 2, 'aaa', 80)
['     2|aaa                                    3|aaa']





>>> Differ.formattext('<', 1, 'aaa', None, None, 80)
['     2|aaa                             <       |']





>>> Differ.formattext('>', None, None, 2, 'bbb', 80)
['      |                                >      3|bbb']





>>> import pprint
>>> pprint.pprint(Differ.formattext('>',
...                                 1, 'a' * 60,
...                                 2, 'b' * 20, 60))
['     2|aaaaaaaaaaaaaaaaaaaaa >      3|bbbbbbbbbbbbbbbbbbbb',
 '     ^|aaaaaaaaaaaaaaaaaaaaa ^       |',
 '     ^|aaaaaaaaaaaaaaaaaa    ^       |']










	
static formatlinetext(num1, num2, linediff, width, withcolor=False)

	Example:

>>> import pprint
>>> pprint.pprint(Differ.formatlinetext(1, 2,
...                                     [('!', 'bbb', 'aaaaa'),
...                                      (' ', 'cc', 'cc'),
...                                      ('+', None, 'dd'),
...                                      ('-', 'ee', None)], 80))
['[     ]      |!!!++  ++--',
 '[ <-  ]     2|bbb  cc  ee',
 '[  -> ]     3|aaaaaccdd  ']














	
class usbcore.utils.sdiff.ext_dircmp(a, b, ignore=None, hide=None)

	Bases: filecmp.dircmp [https://docs.python.org/3/library/filecmp.html#filecmp.dircmp]


	
phase1()

	




	
phase2()

	




	
phase3()

	




	
phase4()

	




	
dirtree()

	








	
usbcore.utils.sdiff.formatdircmp(tag, head1, text1, head2, text2, width, cont_mark1='^', cont_mark2='^', sep_mark='|', withcolor=False)

	




	
usbcore.utils.sdiff.original_diff(lines1, lines2, linejunk, charjunk, cutoff, fuzzy, cutoffchar, context, width, withcolor=False)

	Example:

>>> text1 = '''  1. Beautiful is better than ugly.
...   2. Explicit is better than implicit.
...   3. Simple is better than complex.
...   4. Complex is better than complicated.
... '''.splitlines(1)
>>>
>>> text2 = '''  1. Beautiful is better than ugly.
...   3.   Simple is better than complex.
...   4. Complicated is better than complex.
...   5. Flat is better than nested.
... '''.splitlines(1)
>>>
>>> diff = original_diff(text1, text2, linejunk=None, charjunk=None,
...                      cutoff=0.1, fuzzy=0,
...                      cutoffchar=False, context=5,
...                      width=100)
>>> for line in diff: print('\'' + line + '\'')
'     1|  1. Beautiful is better than ugly.              1|  1. Beautiful is better than ugly.'
'     2|  2. Explicit is better than implicit.    <       |'
'     3|  3. Simple is better than complex.       |      2|  3.   Simple is better than complex.'
'     4|  4. Complex is better than complicated.  |      3|  4. Complicated is better than complex.'
'      |                                          >      4|  5. Flat is better than nested.'
''
'[     ]      |    ++                                '
'[ <-  ]     3|  3.   Simple is better than complex. '
'[  -> ]     2|  3.   Simple is better than complex. '
''
'[     ]      |          ++++ !                     ---- !  '
'[ <-  ]     4|  4. Compl    ex is better than complicated. '
'[  -> ]     3|  4. Complicated is better than compl    ex. '
''










	
usbcore.utils.sdiff.dircmp(dir1, dir2, enc_filepath='utf-8', recursive=False)

	Compare directories.






	
usbcore.utils.sdiff.parse_unidiff(diff)

	Unified diff parser, takes a file-like object as argument.

Example:

>>> hg_diff = r'''diff -r dab26450e4b1 text2.txt
... --- a/text2.txt     Sun Dec 15 17:38:49 2013 +0900
... +++ b/text2.txt     Sun Dec 15 17:43:09 2013 +0900
... @@ -1,3 +1,3 @@
... -hoge
... +hogee
... +bar
...  foo
... -bar
... '''
>>> diffs = parse_unidiff((line for line in hg_diff.splitlines()))
>>> for (flag, diff) in diffs:
...     if flag: print(diff)
...     else:
...         for hunk in diff:
...             import pprint
...             pprint.pprint(hunk.source_lines)
...             pprint.pprint(hunk.target_lines)
...
diff -r dab26450e4b1 text2.txt
--- a/text2.txt     Sun Dec 15 17:38:49 2013 +0900
+++ b/text2.txt     Sun Dec 15 17:43:09 2013 +0900
['hoge', 'foo', 'bar']
['hogee', 'bar', 'foo']
>>>










	
usbcore.utils.sdiff.parse_unidiff_and_original_diff(udiffs, linejunk, charjunk, cutoff, fuzzy, cutoffchar, context, width, withcolor=False)

	Example:

>>> svn_diff = u'''Index: some.png
... ===================================================================
... Cannot display: file marked as a binary type.
... svn:mime-type = application/octet-stream
... Index: text1.txt
... ===================================================================
... --- text1.txt       (revision 1)
... +++ text1.txt       (working copy)
... @@ -1,4 +1,4 @@
...  1. Beautiful is better than ugly.
... -2. Explicit is better than implicit.
... -3. Simple is better than complex.
... -4. Complex is better than complicated.
... +3.   Simple is better than complex.
... +4. Complicated is better than complex.
... +5. Flat is better than nested.
... '''
>>> diff = parse_unidiff_and_original_diff(
...     (line for line in svn_diff.splitlines()),
...     linejunk=None, charjunk=None,
...     cutoff=0.1, fuzzy=0,
...     cutoffchar=False, context=5,
...     width=100)
>>> for line in diff: print('\'' + line + '\'')
'Index: some.png'
'==================================================================='
'Cannot display: file marked as a binary type.'
'svn:mime-type = application/octet-stream'
'Index: text1.txt'
'==================================================================='
'--- text1.txt       (revision 1)'
'+++ text1.txt       (working copy)'
'     1|1. Beautiful is better than ugly.                1|1. Beautiful is better than ugly.'
'     2|2. Explicit is better than implicit.      <       |'
'     3|3. Simple is better than complex.         |      2|3.   Simple is better than complex.'
'     4|4. Complex is better than complicated.    |      3|4. Complicated is better than complex.'
'      |                                          >      4|5. Flat is better than nested.'
''
'[     ]      |  ++                               '
'[ <-  ]     3|3.   Simple is better than complex.'
'[  -> ]     2|3.   Simple is better than complex.'
''
'[     ]      |        ++++ !                     ---- ! '
'[ <-  ]     4|4. Compl    ex is better than complicated.'
'[  -> ]     3|4. Complicated is better than compl    ex.'
''
>>>
>>> hg_diff = u'''diff -r dab26450e4b1 some.png
... Binary file some.png has changed
... diff -r dab26450e4b1 text1.txt
... --- a/text1.txt     Sun Dec 15 17:38:49 2013 +0900
... +++ b/text1.txt     Sun Dec 15 17:43:09 2013 +0900
... @@ -1,4 +1,4 @@
...  1. Beautiful is better than ugly.
... -2. Explicit is better than implicit.
... -3. Simple is better than complex.
... -4. Complex is better than complicated.
... +3.   Simple is better than complex.
... +4. Complicated is better than complex.
... +5. Flat is better than nested.
... '''
>>> diff = parse_unidiff_and_original_diff(
...     (line for line in hg_diff.splitlines()),
...     linejunk=None, charjunk=None,
...     cutoff=0.1, fuzzy=0,
...     cutoffchar=False, context=5,
...     width=100)
>>> for line in diff: print('\'' + line + '\'')
'diff -r dab26450e4b1 some.png'
'Binary file some.png has changed'
'diff -r dab26450e4b1 text1.txt'
'--- a/text1.txt     Sun Dec 15 17:38:49 2013 +0900'
'+++ b/text1.txt     Sun Dec 15 17:43:09 2013 +0900'
'     1|1. Beautiful is better than ugly.                1|1. Beautiful is better than ugly.'
'     2|2. Explicit is better than implicit.      <       |'
'     3|3. Simple is better than complex.         |      2|3.   Simple is better than complex.'
'     4|4. Complex is better than complicated.    |      3|4. Complicated is better than complex.'
'      |                                          >      4|5. Flat is better than nested.'
''
'[     ]      |  ++                               '
'[ <-  ]     3|3.   Simple is better than complex.'
'[  -> ]     2|3.   Simple is better than complex.'
''
'[     ]      |        ++++ !                     ---- ! '
'[ <-  ]     4|4. Compl    ex is better than complicated.'
'[  -> ]     3|4. Complicated is better than compl    ex.'
''
>>>










	
usbcore.utils.sdiff.getTerminalSize()

	




	
usbcore.utils.sdiff.getdefaultencoding()

	




	
usbcore.utils.sdiff.main()

	main function










usbcore.utils.vcd module


	
usbcore.utils.vcd.write_gtkwave_file(vcd_filename)

	




	
usbcore.utils.vcd.add_vcd_timescale(filename, timescale=435)

	






Module contents







          

      

      

    

  

    
      
          
            
  
usbcore package


Subpackages



	usbcore.cpu package
	Submodules

	usbcore.cpu.dummyusb module

	usbcore.cpu.epfifo module

	usbcore.cpu.epmem module

	usbcore.cpu.eptri module

	usbcore.cpu.unififo module

	usbcore.cpu.usbwishbonebridge module





	usbcore.rx package
	Submodules

	usbcore.rx.bitstuff module

	usbcore.rx.bitstuff_test module

	usbcore.rx.clock module

	usbcore.rx.clock_test module

	usbcore.rx.crc module

	usbcore.rx.crc_test module

	usbcore.rx.detect module

	usbcore.rx.detect_test module

	usbcore.rx.nrzi module

	usbcore.rx.nrzi_test module

	usbcore.rx.pipeline module

	usbcore.rx.pipeline_test module

	usbcore.rx.shifter module

	usbcore.rx.shifter_test module

	Module contents





	usbcore.sm package
	Submodules

	usbcore.sm.header module

	usbcore.sm.header_test module

	usbcore.sm.send module

	usbcore.sm.send_test module

	usbcore.sm.transfer module

	usbcore.sm.transfer_test module

	Module contents





	usbcore.tx package
	Submodules

	usbcore.tx.bitstuff module

	usbcore.tx.bitstuff_test module

	usbcore.tx.crc module

	usbcore.tx.crc_test module

	usbcore.tx.nrzi module

	usbcore.tx.nrzi_test module

	usbcore.tx.pipeline module

	usbcore.tx.pipeline_test module

	usbcore.tx.shifter module

	usbcore.tx.shifter_test module

	usbcore.tx.tester module

	Module contents





	usbcore.utils package
	Submodules

	usbcore.utils.CrcMoose3 module

	usbcore.utils.asserts module

	usbcore.utils.bits module

	usbcore.utils.packet module

	usbcore.utils.pprint module

	usbcore.utils.sdiff module
	Whats sdiff.py

	License





	usbcore.utils.vcd module

	Module contents












Submodules




usbcore.endpoint module


	
class usbcore.endpoint.EndpointType

	Bases: enum.IntEnum [https://docs.python.org/3/library/enum.html#enum.IntEnum]

An enumeration.


	
IN = 1

	




	
OUT = 2

	




	
BIDIR = 3

	




	
epaddr = <bound method EndpointType.epaddr of <enum 'EndpointType'>>

	




	
epnum = <bound method EndpointType.epnum of <enum 'EndpointType'>>

	




	
epdir = <bound method EndpointType.epdir of <enum 'EndpointType'>>

	








	
class usbcore.endpoint.EndpointResponse

	Bases: enum.IntEnum [https://docs.python.org/3/library/enum.html#enum.IntEnum]

>>> # Clearing top bit of STALL -> NAK
>>> assert (EndpointResponse.STALL & EndpointResponse.RESET_MASK) == EndpointResponse.NAK






	
STALL = 3

	




	
ACK = 0

	




	
NAK = 1

	




	
NONE = 2

	




	
RESET_MASK = 1

	










usbcore.io module


	
class usbcore.io.Raw(value)

	Bases: migen.fhdl.specials.PreformattedParam






	
class usbcore.io.IoBuf(usbp_pin, usbn_pin, usb_pullup_pin=None)

	Bases: migen.fhdl.module.Module






	
class usbcore.io.FakeIoBuf

	Bases: migen.fhdl.module.Module


	
recv(v)

	




	
current()

	










usbcore.pid module


	
class usbcore.pid.PID

	Bases: enum.IntEnum [https://docs.python.org/3/library/enum.html#enum.IntEnum]

>>> bin(PID.SETUP.value)
'0b1101'
>>> PID.SETUP.encode()
'KKKKJJJJJJJJJJJJKKKKKKKKJJJJKKKK'





>>> for p in PID:
...    print("%-10s" % p, "%x" % p.value, "%02x" % p.byte(), p.encode(1))
PID.SETUP  d 2d KJJJKKJK
PID.OUT    1 e1 KJKJKKKK
PID.IN     9 69 KJKKJJJK
PID.SOF    5 a5 KJJKJJKK
PID.DATA0  3 c3 KKJKJKKK
PID.DATA1  b 4b KKJJKJJK
PID.DATA2  7 87 KKKJKJKK
PID.MDATA  f 0f KKKKJKJK
PID.ACK    2 d2 JJKJJKKK
PID.NAK    a 5a JJKKKJJK
PID.STALL  e 1e JJJJJKJK
PID.NYET   6 96 JJJKKJKK
PID.PRE    c 3c JKKKKKJK
PID.SPLIT  8 78 JKJJJJJK
PID.PING   4 b4 JKKJJJKK
PID.RESERVED 0 f0 JKJKKKKK






	
SETUP = 13

	




	
OUT = 1

	




	
IN = 9

	




	
SOF = 5

	




	
DATA0 = 3

	




	
DATA1 = 11

	




	
DATA2 = 7

	




	
MDATA = 15

	




	
ACK = 2

	




	
NAK = 10

	




	
STALL = 14

	




	
NYET = 6

	




	
PRE = 12

	




	
ERR = 12

	




	
SPLIT = 8

	




	
PING = 4

	




	
RESERVED = 0

	




	
byte()

	




	
encode(cycles=4)

	








	
class usbcore.pid.PIDTypes

	Bases: enum.IntEnum [https://docs.python.org/3/library/enum.html#enum.IntEnum]

>>> # Token PIDs
>>> PIDTypes.token(PID.SETUP), PIDTypes.data(PID.SETUP), PIDTypes.handshake(PID.SETUP)
(True, False, False)
>>> PIDTypes.token(PID.OUT), PIDTypes.data(PID.OUT), PIDTypes.handshake(PID.OUT)
(True, False, False)
>>> PIDTypes.token(PID.IN), PIDTypes.data(PID.IN), PIDTypes.handshake(PID.IN)
(True, False, False)
>>> PIDTypes.token(PID.SOF), PIDTypes.data(PID.SOF), PIDTypes.handshake(PID.SOF)
(True, False, False)





>>> # Data PIDs
>>> PIDTypes.token(PID.DATA0), PIDTypes.data(PID.DATA0), PIDTypes.handshake(PID.DATA0)
(False, True, False)
>>> PIDTypes.token(PID.DATA1), PIDTypes.data(PID.DATA1), PIDTypes.handshake(PID.DATA1)
(False, True, False)
>>> # USB2.0 Data PIDs
>>> PIDTypes.token(PID.DATA2), PIDTypes.data(PID.DATA2), PIDTypes.handshake(PID.DATA2)
(False, True, False)
>>> PIDTypes.token(PID.MDATA), PIDTypes.data(PID.MDATA), PIDTypes.handshake(PID.MDATA)
(False, True, False)





>>> # Handshake PIDs
>>> PIDTypes.token(PID.ACK), PIDTypes.data(PID.ACK), PIDTypes.handshake(PID.ACK)
(False, False, True)
>>> PIDTypes.token(PID.NAK), PIDTypes.data(PID.NAK), PIDTypes.handshake(PID.NAK)
(False, False, True)
>>> PIDTypes.token(PID.STALL), PIDTypes.data(PID.STALL), PIDTypes.handshake(PID.STALL)
(False, False, True)
>>> # USB2.0 Handshake PIDs
>>> PIDTypes.token(PID.NYET), PIDTypes.data(PID.NYET), PIDTypes.handshake(PID.NYET)
(False, False, True)





>>> # Special PIDs
>>> PIDTypes.token(PID.PRE), PIDTypes.data(PID.PRE), PIDTypes.handshake(PID.PRE)
(False, False, False)






	
TOKEN = 1

	




	
DATA = 3

	




	
HANDSHAKE = 2

	




	
SPECIAL = 0

	




	
TYPE_MASK = 3

	




	
token = <function PIDTypes.token>

	




	
data = <function PIDTypes.data>

	




	
handshake = <function PIDTypes.handshake>

	




	
special = <function PIDTypes.special>
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