Testing step for EPROM
with baseline firmware
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Introduction

There are two ways verifying interaction between FPGA and EPROM

1. Use Vivado to load firmware (.bin) to EPROM, then configure FPGA from
EPROM
2. Use dedicated firmware to evaluate read/erase/write operation on EPROM

We can try to do both when testing the first pre-production boards



Produce firmware (.bin and .bit)
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Settings (on higgs.physics.ucsb.edu)

Bitstream

Specify various settings related to writing Bitstream
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Open hardware manager, and add EPROM

HARDWARE MANAGER - localhostixlinx_tcf/Digilent/210308AB0E6E Add’Configuration' Memory Device (on higgs.physics.ucsb.edu)
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Hardware dashboard 1
Q = % > » B o Waveform - hw_ila_1
Naine Shati % Device: & xcku040_0
c :
Q ® 2
I localhost Connected | |2 | + > »> B G "
Y 8— Filter
B ¢ xilinx_tcf/Digilent/210308ABOE Open b4 ILA Status: Idle
@ xckupan o N b Manufacturer | All v Type | All v

Hardware Device Properties...

B
hy Program Device... 1
hy Verify Device... &
P RunTrigger
»  Run Trigger Immediate
M Stop Trigger
[ o— Enable Auto Re-trigger

Density (Mb) | All v width | All v

Reset All Filters

Select Configuration Memory Part

Search: n25¢256 (4 matches)
i A " i - 5 ks I
mt25qu256-spi-xl_x2_x4 mt25qu256 Micron n25g256-1,8v-spi-xl_x2_x4 mt25qu
Hardware De} i TR Gt s B - R VT T W PRIV Theron VATV TR W= VEST T W - T TR
@ xcku040_0 < ?
7 Show Bus Plot..
- ?) -:I. Cancel
Namie (] Refresh Device : : [ ‘
J wilal |Statud-hw_ila_l
Part: Add Configuration Memory Device... "
)
e i Boot from Configuration Memory Device .
code: .
Program BBR Key... s @ Idle 2 /A Add'Configuration Memory Device Completed (on higgs.| x
IR length: )
g Clear BBR Key... -
Status: — T atus - Window 1pf1 o Do you want to program the configuration memory device now?
Programming o o B e e fple 0 of 32768 [ pon't show this dialog again
¢ xport to Spreadshest.,

General F':' perties s - = Cancel




Program EPROM with firmware

A Program Configuration Memory Device (on higgs.physics x SpeCIfy IOcatlon Of bln flle

Select a configuration file and set programming options.
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Load firmware to FPGA



Scripts for EPROM testing

¥ master ~  vivadoProjects / tcls / epromtesting / Go to file Add file ~

mhl0116 fully working on kcu105 54b73ff in 5 minutes Y History
[ doeprom.sh add script to do read/erase/write 7 days ago
[ eraseEPROM.tcl working for write 7 days ago
[ readEPROM.tcl working for write 7 days ago
[ testeprom_all.sh fully working on kcu105 now
O  writtEPROM.tcl working for write -

a O® Oct 23 08:39 epromaftererase_20201023 vi1.txt

100M Oct 23 08:54 epromafterwrite 20201023 vi1.txt

21IM Oct 23 08:26 fwcontent 20201023 vi1.txt

21M Oct 23 08:26 fwcontent rdback 20201023 v1.txt
° _ - - -
Push one bUtton’ teStprom—a” sh 1.4K Oct 23 08:53 result 20201023 vi.txt

o First read content of EPROM, compare with content of firmware loaded to EPROM
o Erase entire content of EPROM, read content of EPROM, verify they are all FFFF
o  Write simple counter into EPROM, read content of EPROM, compare with expectation




Final result

Fri Oct 23 08 31 52 PDT 2020 [INFO] Read EPROM finished
Fri Oct 23 08:31:57 PDT 2020 [INFO] Compare content readback from EPROM to content of orignal firmware

. 447428d447427
ThIS 1S the end Of fW’ I -— < 06d3c30: 2000 0000 2000 0EO 2000 0OOO

readback until one line above Fri Oct 23 08:31:57 PDT 2020 [INFO] Start erase EPROM
Fri Oct 23 08:33:17 PDT 2020 [INFO] Erase EPROM finished
Fri Oct 23 08:33:17 PDT 2020 [INFO] Start read EPROM
Fri Oct 23 08:44:55 PDT 2020 [INFO] Read EPROM finished
Fri Oct 23 08:44:56 PDT 2020 [INFO] Check if there is only FFFF in EPROM

check if there is © in EPROM
. . check if there is 1 in EPROM
Empty IS gOOd: it means check if there is 2 in EPROM
i -~ check if there is 3 in EPROM
Whatever In eprom are a" check if there is 4 in EPROM
FFFF check if there is 5 in EPROM
check if there is 6 in EPROM
check if there is 7 in EPROM
check if there is 8 in EPROM
check if there is 9 in EPROM
. check if there is A in EPROM
Currently a counter is check if there is B in EPROM
check if there is C in EPROM
Sent tO EPROM, the check if there is D in EPROM
i check if there is E in EPROM
Content Of Coun_ter WI” be Fri Oct 23 08:44:57 PDT 2020 [INFO] Start write EPROM
updated (to a bit more Fri Oct 23 08:45:54 PDT 2020 [INFO] Write EPROM finished
. -— Fri Oct 23 08:47:45 PDT 2020 [INFO] Start read EPROM
complex version), then Fri Oct 23 08:59:32 PDT 2020 [INFO] Read EPROM finished

will also add a script to
compare



