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Old -school FPGA Verification Practices
Are They Hurting You?

A Lab testing is slow and ineffective
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Old -school FPGA Verification Practices
Are They Hurting You?
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FPGA Productivity Gap

A FPGA vendors continue to innovate to keep designers productive
Hardened blocksi Reuse &) A
IPi Reuse &
SoCi Reuse &)
Graphical system buildersi Automation &5 »
HLSi Abstraction & G

fiDesign Productivityo alone | f a
0 Designs must also work and be of high quality to gain adoption
0 Time to market depends on maximizing design and verification productivity
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A Verification must evolve to keep pace and maximize potential
d Maximize reuse &
6 Improve automation &
d Raise the level of abstraction £
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Protocol IP Enables Faster Development
But how do you

Majority of traffic
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How Do You Improve Verification Productivity?
Reuse, automation and abstraction to the rescue

Where do spend your time for FPGA verification?

@ Maximize Reuse ™
Reuse test environments from project to project
Minimizes time spent developing TB environments

0
0
d Minimizes TB debug time « Debug
d  VIP for bus protocols & memory models Minimize Test - Crontine Toct and R
Creation _rea mg est an unning
Maximize Testing Simulation

s Improve Automation
0 Automate TB creation
0 Automatic testing with Formal Apps
0 Accelerate coverage closure with Formal Apps

m Testbench Development

B Test Planning
® Other

@ Raise Abstraction Level
0 Improve TB creation efficiency with object oriented
0 Write tests at scenario level to match system

0 Debug at a higher level than pin wiggles Minimize TB
Development

Source: Wilson Research Group and Mentor Graphics 2016 Functional Verification Study
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FPGA Verification Evolution

The path to greater effectiveness for increasingly complex FPGA designs

Ment or 0s
Maturity Solution Objective Advantages
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Basic Simulation

Wave = =} x

Eile Edit View Add Format Tools Bookmarks Window Help

[T Wave - Default

-2l 8@ -8 E | & FElE SN TNV -
- .|| G E- e B lonsHELEIENEE S @ TO || L LN
& @ L e e k| 3646 B | search: v | d i #

LA IR AL A3 1

“#a 5_axi_ctl_RRESP_o
4 s axi cirl_RREADY |
4 s_axi_crl_WVALID_|
4 s _axi_ctl_WDATA_i
B4 s axi cl WSTRE i
“u 5_axi_ctl_WREADY _o
“s s_axi_ctl_BVALID_o
“a 5 axi_ctrl_BRESP o
£ s_axi_crl_BREADY_i
B£ s mac_rx_00_TDATA i
4 5 mac_mx_00_TKEEP._|
¥ s_mac_rx_00_TLAST i

4 s mac_rx_00_TVALID
“a s_mac_rx_00_TREADY o
4 s mac tx 00 TDATA | L) I I I AN A A A A R R R R 01 Y02 o4 Jos[ |
B-“a s_mac_tx_00_TKEEP_i
“a s_mac_tc_00_TLAST i
“w s_mac_tx_00_TUSER_i
4. s _mac_tx_00_TVALID_
s_mac_t<_00_TREADY o
s_mac_rx_01_TDATA_i
s_mac_rx_01_TKEEP_i
s mac rx 01 TLAST i
s_mac_rx_01_TUSER_i
s_mac_rx_01_TVALID
s_mac_rx_01_TREAD
s_mac_rx_02_TDATA_|
s_mac_rx_02_TKEEP |
s_mac_rx_02_TLAST i
s_mac_rx_02_TUSER_i
s mac rx 02 TVALID i

857 nsto 924 ns s_mac_tx_00_TDATA i

Restricted © 2017 Mentor Graphics Corporation Menbr®

Stefan Bauer, Verification for FPGAs, FPGAworld 2018 A Siemens Business



Basic Simulation
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What Is Code Coverage?

Code coverage: Identifies code that has been executed during simulation.

More importantly identifies code that has NOT been tested!

A No change to design or test bench required
d Justacommand line switch

A Types of code coverage
Statement

Branch

Expression

FSM

Toggle

Qx Ox Ox Ox Ox
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What Is Code Coverage?

Code coverage: Identifies code that has been executed during simulation.

More importantly identifies code that has NOT been tested!

A No change to design or test bench required

@ 0 Justa command line switch

A Types of code coverage
Statement

Branch

Expression

FSM

Toggle

x Ox Ox Ox QOx

A Does not indicate that design is behaving correctly
d Prediction must also be in place
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v 18

reg [T:0] count;

19
20 /f/ Configuration registers
21
v 22 [ always @ (posedge clk or negedge rst) begin
v 23 if (rst)
1 v 24 count <= '0:
v 25 [ else begin
v 26 count <= count + 1:
27
28 ffeheck for saturation Bugl!
v 29 if(count == 8'hef) «— g
v 30 count <= '0;
31
£ - end
v 33 - end
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Collecting and Analyzing Code Coverage

38 VCOM ARGS += +cover=bcfest

39 VLOG ARGS +=

53 COMMON VSIM ARGS += -1lib $(SIM DIR)/work -coverage
54 BATCH VSIM ARGS += $(COMMON VSIM ARGS) -c

55 DEBUG VSIM ARGS += $(COMMON VSIM ARGS)

26
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