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Design of FPGA Configuration Monitoring System
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Abstract: In order to solve the problem of FPGA configuration failure when the satellite camera is
power-on, a FPGA configuration process monitoring system was designed. First, the
process and principle of FPGA configuration were analyzed in detail. Then, this paper de-
scribed the core monitoring circuit in the FPGA configuration monitoring system, the design
ideas of software for the monitoring system, code implementation and simulation procedures
for monitoring FPGA configuration. Finally, the experiment data were processed by MAT-
LLAB software, and thus FPGA device configuration failure rate and failure rate curve were
obtained to verify the feasibility and superiority of the design. Experiment results indicate
that by using the system the success rate of FPGA configuration is up to 100%. Compared
with the traditional methods of FPGA configuration, the new design made configuration suc-
cess rate increased by 0.041% ,can satisfy the satellite camera’s requirements of high success
rate and reliability of configuring the FPGA application. This scheme has been applied to the
development of a certain space camera. The application results show that the FPGA configu-
ration monitoring system can monitor timely exception which occurs in the process of FPGA

configuration and can analyze the error origins and can configure successfully the FPGA
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applications when the satellite camera is one-time power-on.
Key words: FPGA configuration; monitor state machine; watchdog timer; virtual

model; MATLAB
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Fig. 1 Block diagram of configuration monitoring system
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Fig. 3 Monitoring circuit of FPGA configuration
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Fig. 4 Configuration of monitor status machine
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reset or wd_reset_ok)
begin
case(config_state)
IDLE .
if (init &.&. ! done_in &&. prog timer = =
2b11)
next_state <.= MONITOR;
else if (en_wd)
next_state <_= PASS;
else
next_state <= IDLE;
MONITOR:
if (! init &.2. ! done_in)
next_state <.= FAIL;
else if (init & &. ! done in & &. ! ceo)
next_state <.= FAIL;
else if (init & &. done_in &.&. ceo)
next_state <.= PASS;

else
next_state <.= MONITOR;
PASS.
if (1 en_wd)
next_state <= IDLE;
else if (wd_timer == 2'b10 & & | wd_re-
set_ok)

next_state <= FAIL;
else if (wd_timer == 2b11 &.&. wd_reset_
ok &.&. wd_reset)
next_state <= FAIL;
else
next_state <_= PASS;
FAIL.
if (init &.& ! done_in &&. prog timer = =
2b11)
next_state <.= MONITOR;

else
next_state <= FAIL;
default : next_state <= IDLE;
endcase

end
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Table 2 Configuration tests results using traditional methods

AR FOE YR RO R B OB R MR K
1 5 000 4 11 5000 3
2 5 000 3 12 5000 0
3 5 000 2 13 5000 2
4 5 000 1 14 5000 2
5 5 000 2 15 5000 3
6 5 000 2 16 5000 3
7 5 000 1 17 5000 2
8 5 000 1 18 5000 3
9 5 000 0 19 5000 3
10 5000 0 20 5000 4

®3 EBEEREAFEIRER

Table 3 Configuration monitoring tests results

B WO E PR RO K| B BEE R RO KL
1 5 000 0 11 5000 0
2 5 000 0 12 5000 0
3 5 000 0 13 5000 0
4 5 000 0 14 5000 0
5 5 000 0 15 5000 0
6 5 000 0 16 5000 0
7 5 000 0 17 5000 0
8 5 000 0 18 5000 0
9 5 000 0 19 5000 0
10 5000 0 20 5000 0
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