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e Executable Verification Plan

e SPICE and Self Checking Tests

 SPICE & Functional Coverage
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e Most significant change in DV Methodology for LMA
e |nternal Spice Simulator and control language
e Converted former visual checks into checks run for every test

/l[ponrstb assertion checks
ponrstb_assertion_time = find(voltage(ponrstb) > 1.0);

voutl at ponrstb =value(voutl, ponrstb_assertion_time);
if (voutl_at ponrstb <1.62) then print “ERROR :: Voutl < 1.62V when ponrstb asserts”

 Harder to code than digital checks but worth the effort

e After identifying real issues designers quickly become
comfortable with automated regression methodology
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e use print commands to log metrics in spice run logs
e SystemVerilog Program parses log

— Collect Functional Coverage Metrics
— Input Stimulus, Checkers Called, States Observed

typedef enum {NO_SKEW, F, T, S } //Check for SKEW
skew_t; If (str_match(line, "SKEW")) begin
If (line[8] =="F") skew = FAST,;
covergroup cov_cg; else if (line[8] =="S") skew = SLOW,
skew_cp : coverpoint skew { else if (line[8] == "N") skew = TYP;
ignore_bins ign_bins = {NO_SKEW}; end
}

cov_cg.sample();

e Full code available in paper
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e UVM Testbench

e System Verilog RNM models
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e (Cadence Spectre AMSD

— Control which blocks use SV models vs. Spice netlists
— Fast spice simulation to balance speed and accuracy tradeoff

e 3 Main Goals:

— Replicate issues seen in early rev of silicon
— Provide a platform to debug and test out design fixes
— Further stress AMS blocks to expose any other potential issues
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UV = Goal 1: Replicate Silicon Issues

e Discovery process bugs

— Nodes were not detected and powered up correctly without
software workarounds

e Cosim with spice netlists for VREG and DND

— Able to replicate silicon bug, which was related to interactions
between nodes

— Would not have been caught with block-level simulations

Master Slave 0 ‘ Slave 1 l
XCVR XCVR XCVR

XCVR Digital Control Logic AR . Digital Control Logic XCVR

Digital Control Logic




|-| 2 Goal 2: Debug and Fix Failure

e Cosim was used to debug the failing DND behavior
— Cosim provided accurate voltages and currents in waveforms

— Potential design fixes could be checked with a fast
turnaround time using regressions

e Cosim regressions provided high confidence in revised
design
— Various tests used to optimize fixes and component values

— Ability to run large number of LMA nodes ensured robust
solution
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LMA DV Results

PLL 16 2463580
VREG 18 249477
DND 11 810281

System 238 329702
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* No reason for analog/mixed signal verification not to be metric driven
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Lessons & Future Work

— Capabilities, tools and expertise already exist
— Adds a lot of value and finds bugs!
— Verification planning and automated regressions provide the biggest impact

e Up front verification planning worth the effort!
— Final cosim identified in initial planning found system level bug

* Fast spice is too slow for all required system simulations
— Can we do a better job with SV Real Number Modeling?

* Mistake not to develop AMS models up front and regress them
— Late issue with model caught by netlist inspection
— No magic for developing and testing models
— Capabilities exist just need to do the work
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