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CUSB 
Universal Serial Bus 
Device Controller Core 

The CUSB is a USB Device Controller that provides USB full speed function interface 
that meets the 1.1 revision of the USB specification. The CUSB logic handles bytes 
transfer autonomously and bridges USB interface to a simple read/write parallel inter-
face. The CUSB can be customized and optimized for a specific application. It contains 
a set of Special Function Registers that is similar to the Cypress EZ-USB FX chip. 

The microcode-free design was developed for reuse in ASICs and FPGAs. The design 
is strictly synchronous with positive-edge clocking, no internal tri-states and a synchro-
nous reset. Scan insertion is straightforward. 

Applications 
The CUSB can be utilized to provide a USB full speed function interface in a variety of 
applications including: 

•  Embedded microcontroller systems 

• Communication systems 
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 Serial Interface Engine 

o Support full speed devices 

o Extraction clock and data sig-
nals in internal DPLL 

o NRZI decoding/encoding 

o Bit stuffing/stripping 

o CRC checking/generation 

o Interface for an external 
transceiver 

 Up to 31 configurable endpoints 

o Support control transfers by 
endpoint 0 

o Support bulk, interrupt and 
isochronous transfers 

o Double buffering for isochro-
nous endpoints 

o Programmable double buffer-
ing for bulk and interrupt 
endpoints 

 Automatic data retry mechanism 

 Data toggle synchronization 
mechanism 

 Suspend and resume power 
management functions 

 Remote Wake-Up function 

 Endpoint buffers RAM interface 

o 2 x 1024 Bytes FIFO size for 
isochronous endpoints 

o Up to 64 Bytes buffer size for 
each bulk, interrupt and con-
trol endpoints 

 Microcontroller interface 

o Asynchronous address and 
data bus interfaces, and read 
and write control signals. (In-
ternally synchronized within 
the CUSB core) 

o Interrupt request signals for 
application microcontroler 

o Interrupt vector for autovec-
tor interrupts 

Optional Feature 

 DMA Controller 
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This core developed by the bus interface 
experts at Evatronix SA. 

 

Functional Description 
The CUSB core is partitioned into modules as shown in fig-
ure 1 and described below: 

CUSB Serial Interface Engine 
As shown in Figure 1 the CUSB is connected directly to the 
USB transceiver. The CUSBSIE logic contains a Digital 
Phase Locked Loop (DPLL) that uses 4 times over-sampling 
USB data stream for clock extraction. It’s able to track jitter 
and frequency drift as specified by the USB Specification 
Rev. 1.1. The CUSBSIE performs serial data decod-
ing/encoding, bit stuffing/ stripping and CRC 
checking/generation. Received/ transmitted data are grouped 
in bytes and transferred to/from the CUSBPIE. 

CUSB Parallel Interface Engine 
The CUSBPIE contains a set of Special Function Registers 
(SFR) that are provided to control the CUSB behavior, the 
logic that handles all USB transfers and interfaces for end-
points buffers and for the microcontroller. 

Support 
The core as delivered is warranted against defects for three 
years from purchase. Thirty days of phone and email techni-
cal support are included, starting with the first interaction. 
Additional maintenance and support options are available. 

Verification 
The core has been verified through extensive simulation and 
rigorous code coverage measurements. 

Deliverables 
The core includes everything required for successful imple-
mentation: 

• HDL RTL source code  

• Sophisticated HDL Testbench including external FIFOs, 
buffers, models of interfaces, and the core 

• Simulation script, vectors, expected results, and compari-
son utility 

• Synthesis script 

• Comprehensive user documentation, including detailed 
specifications and a system integration guide 
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