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Dictionary 
● Channel: A single ADC corresponding to a collection or induction wire 

○ Channels have an unique 16b ID 
● Sample: one raw 12b word from the FE ADCs (2MHz sampling frequency) 
● Timestamp: a data unique identifying each sample 

○ Timestamps are 32b at present 
● Data frame: a contiguous block of sample-based information 

○ Raw Frame contains 256 data words, each with a 12bit sample 
○ Other types of data blocks may have a different length (e.g. compressed data, 

hits) 
● Header frame: a set of information words containing channel number, timestamp, and 

flags 
● Packet: a header frame and data frame for a single channel 

○ Packets may contain additional frames (e.g. status information, checksum) 
following the data frame 

● Stream: a single instance of the physical data bus, carrying packets for a set of channels 
from a master to a slave 

○ A stream transports information for 64 channels 

Stream signals 
The stream interface is based on AXI4-stream, with the usual conventions. The signals are: 
 

type dtpc_axis4_w is 
record 

tvalid: std_logic; 
tdata: std_logic_vector(15 downto 0); 
tlast: std_logic; 
tuser: std_logic_vector(0 downto 0); 

end record; 
 

type dtpc_axis4_r is 
record 



tready: std_logic; 
end record; 

 
All bus signals are synchronous to the system clock, that runs at nominally 200MHz. A 
synchronous reset is also provided to all processing blocks, which should return the block to 
startup state. 
 

● tvalid signifies when asserted that the accompanying word is valid data. If this signal is 
low, a processing block should preserve its state until a valid word is presented. 

● tdata (16b) is the bus data from the master 
● tlast signifies when asserted that the accompanying word is the last in the packet 
● tuser(0) signifies when asserted that the accompanying word is the last in a frame (i.e. 

header, data, or any additional frame) 
● tready signifies that the slave is ready to register the current data on the bus on the next 

rising edge of the clock 
 
A data transfer therefore only takes places on the rising edge of the clock, when both tvalid and 
tready are asserted. Note that, according to the AXI4 standard, a master should not change the 
data or tuser signals on the bus once tvalid is asserted (i.e. the slave is allowed to insert wait 
states). 

Bus use 
For any stream connection, either master or slave may suspend data transfer at any point. 
 
For a master, this may occur when there is no data to send (i.e. waiting for data source to catch 
up, or where data reduction occurs and results are not available until the end of the incoming 
data frame). 
 
For a slave, this may occur when a pause in incoming data is necessary in order to load 
constants from memory (e.g. when processing switches between channels). 
 
In order to maximise efficiency, slaves may assume that channels are multiplexed in the same 
order for every time slice, i.e. state may be stored in a circular buffer and pre-fetched at the end 
of the previous data frame. 

Header format 
 
Header frame: 
 

● Word 0: Channel number (16b) 
● Word 1: Flags 



○ The only defined flag is b0, ‘initialise’. This should cause any state held in the 
processing block for the current channel to be reset to a known reset value. In 
the future, this mechanism could be used to initialise constants using the data 
payload frame. 

● Word 5 downto 2: Timestamp of first sample (64b), lsb first. 
 
 
 
 
 


