
1. Introduction (bug description) 
 
The Wishbone Master interface, inside the WB serializer, it does not write some 
locations of memory randomly. The address in the WB bus is not incremented correctly. 
The figure 1 shows the test done on the VFC board. 
 

 
Figure 1. 
 
 
The green path shows the data flow during the test. The goal is to access the VFC board 
from remote location via VME bus and execute write and read cycles on the WB slave 
memory in the S_FPGA. The idea is to fill the memory with a value for example 5, read 
back all 5, overwrite again the memory with a new value for example 7, read back all 7 
and so on. If we always read back the correct values it means that both the vme64x core 
and the WB serializer are working fine. (The WB slave memory can be inserted also in 
the A_FPGA using only half the green path). 
If the clock frequency used in the A_FPGA’s WB clock domain and in the S_FPGA’s 
WB clock domain is more or less the same (like shown in the image above), all is 
working fine.  
The problem can be seen only if the clock frequency used in the A_FPGA's WB clock 
domain is low (eg. 15 MHz or less). Figure 2 shows the problem seen by accessing the 
board from remote position. 
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Figure 2. 
 
The source code to test this configuration is in the “/trunk/test/AFPGA” and 
“/trunk/test/SFPGA” folders, here there is also a “read_me.pdf” file which describes 
how to execute the tests. 
The python commands to access the board from remote location can be found here: 
http://www.ohwr.org/projects/vme64x-core/repository/changes/trunk/documentation/user_guides/python_test.pdf 
 
We tried to find out where the problem was using ChipScope. 
We observed what it was happening on the WB bus in the S_FPGA and the WB bus in 
the A_FPGA. Figure 3 shows that the address in the AFPGA is not incremented 
properly. This led us to say that the Wishbone Master interface, inside the WB 
serializer, is missing to write/read some locations of memory randomly. 
 

 
Figure 3. 
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2. Attempts to fix the bug 
 
In order to solve the problem detected, we have done several attempts, simplifying the 
test configuration and without using a VME processor. For this purpose, we have 
created a new testbench which has been configured so that it is possible to change the 
transfer parameters. Furthermore, on VFC board, we have also tried to reproduce the 
bug. 
 
 
2.1 Modelsim simulation 
 
As a first aproximation to the problem, a new testbench has been created to simulate 
two wishbone serializer cores connected each other, working at different frequencies 
and where the whole system contains two masters and two slaves that perform transfers 
simultaneously. The testbench (main_tb_freq.vhd) can be found in the folder 
”/trunk/HDL/testbench”. The figure 4 shows the connection scheme between the 
different units. In this test configuration, the master writes data to the slave, which 
contains an array to store these data and after that, the masters reads the data from the 
same addresses to check if all these data are the same as the data written. Note that the 
testbench does data tranfers with a size controlled to avoid the FIFO on the 15 MHz 
domain can be saturated (and to lost data), since initially, not to complicate the design, 
we didn't implement flow control, acknowledgment, error recovery, errors detection... 
between the two FPGAs. This new testbench can also be configured to check random 
addresses in the test array, with a variable data transfer size on each wishbone cycle. 
In the current configuration, the master and the slave in the AFPGA are working at 15 
MHz and the master and the slave in the SFPGA are working at 100 MHz. These 
frequencies can be changed using the constants c_CLOCKPERIOD_wb_1 and 
c_CLOCKPERIOD_wb_2 (see the file main_tb_freq.vhd). On the other hand, note that it 
is possible to modify other parameters which can influence on the core operation. In 
order to change the number of data transferred in a wishbone cycle (wb_cyc_i signal), 
we use the variable v_cycle_length; there is also the possibility to change between 
random and sequential addresses during the transfers using the array s_adr_master. 
Finally, it is also posible to introduce predefined stall lengths to limit the depth of 
pipelining using the array s_stall_length. 
After testing several configurations, changing the parameters described previously, it 
has not been possible to reproduce the error, it has always worked fine using this 
testbench. 
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Figure 4. 
 
 
 
 
2.2. Testing on VFC board 
 
As second attempt to discover the error without using the VME bus (vme64x core), we 
have implemented the system showed in the figure 5. 
The system working mode is similar to the testbench described previously, furthermore 
it has the same parameters to configure the transfer size,  random addresses and 
frequencies ... 
The source code for the AFPGA can be found in the “/trunk/test/afpga” folder and for 
the SFPGA can be found in the “/trunk/test/sfpga_rafael” folder. 
In order to verify if the system is working properly, we have used chipscope. 
Unfortunately, it has not been possible to reproduce the bug using this configuration.  
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Figure 5. 
 
 
3. Suggestions to fix the bug 
 
 
We would like to report hereby an observation related to the WB pipelined block 
protocols.  
The WB master used in the test system shown in figure 5 reads data from another FPGA 
and since there is a significant delay, to accelerate the reading, it sends all addresses and 
waits all the ACKs. This in agreement with the behavior of the WB serializer’s slave 
which can delay the ACKs without asserting the STALL signal. We discussed about the 
possibility to delay the ACKs during block cycles and after a careful reading of the 
Wishbone B4 specification we concluded that the WB master shall accept all the ACKs 
delayed. We also excluded that the bug seen using the test system shown in figure 1 is 
related to this behavior, indeed, the vme64x core (which acts as a WB master) works in 
pipelined single write/read cycle and before to start a new data transfer it waits the 
ACK.  
 
Therefore, from now on, we consider that the more interesting way to fix the bug is to 
use the initial configuration described on the introduction (with the vme64x core) and 
try to check the signals on the WB busses and inside the WB serializer using ChipScope 
and accessing the VFC board from remote location. 
 


