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Problem Definition
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Results don't look right!
What went wrong?
Are Behavioral Models
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Co-sim BMV Workflow

Parameterized Stimuli

Fixed Stimuli
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« BMV flow pre-requisites




Flow Prerequisites
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Flow Setup
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e BMV flow execution
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Flow Execution

« BMV Algorithm

1. All entries in circuit parameter file (CPF) processed?
1. Ifyes, gotostep 6
2. If no, go to next step 2

2. Do SPICE run
3. Post process SPICE results

4. Do Co-simulation run (Invoke cosimPostProcess.pl with —COSIM
switch)

5. Post process COSIM results and go to step 1
6. Print dashboards (results)
/. Stop
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« DCO case study




Some Nomenclature...

PVT/PB = Coarse Tuning
ACQ/AB = Medium Tuning
TIB = Fine Tuning

TFB = Finest Tuning

Also,
Freq = 1/(period of osc)

Conversely,
Period of osc = 1/(Freq)
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DCO case study — metrics, checkers

e DCO circuit metrics of interest
— Tuning precision
— Monotonicity
— Other controls

« DCO checker development
— Oscillator frequency/period measurement
— Monotonicity detection
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DCO case study — Monotonicity

TEST ID CATEGORY DESCRIPTION
dco PVT_tl1 | PVT (Coarse Tuning) Tune DCO PB inputs from Fmin to Fcenter to Fmax
Pern |
=001 dco PVT t2 | PVT (Coarse Tuning) Tune DCO PB inputs from Fmax to Fcenter to Fmin j
ﬂ dco_AB_t1 | ACQ (Medium Tuning) Tune DCO AB inputs from FminAB to FcenterAB to FmaxAB |—
500
— dco_AB_t2 | ACQ (Medium Tuning) Tune DCO AB inputs from FmaxAB to FcenterAB to FminAB
— | dco TFB t1 TFB (Fine Tuning) Tune DCO TFB inputs from FminTFB to FmaxTFB —
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DCO case study Tunlng precision

DCO frequency con!rol word
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DCO output

Expected Frequenc¥ (from spec)

1.9 Ghz

Computed Frequendy (from simulati

1.9 Ghz
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IIncorrect
Behavior!!!
DCO output is active
When enable is low
And vice versa

DCO ENABLE
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DCO case study —results
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CALc

% THRSH  PASS/FAIL
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— ACQ results show inconsistesitsteps (eloge jexarmmation concleded that

i B 11 thie-AAQ inputiports Wike HotBrdered &

— PVT results look OK.
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BdiNGstaiSREL).  Fassen

L4=

E-vs-COSIM
SPICE-vs-COSIN
JMTEER SPICE CALC % THESH PAES /FATL
PARAMIER  SPICE  CALC Y THRSH PASS/FAIL  am 1 1.79e-12 4. 8690e-12 15 FAILED  <¢==
BB t2  2.02e-12 5.6215e-12 15 FAILED  <<==
BE t3  9.67e-13 2.5970e-12 15 FAILED  <<==
dco B &1 1 8. 767de-14 15 FRILED ¢¢{== aE t4  ©.51le-13 2. 645le-12 15 FARILED  <<==
- - BB t5  7.15e-13 1.9478e-12 15 FAILED  <<==
SPE(-vs-CO0SIN mws-COSIM
JITER SPEC CALC = THESH PAss FATL
PARANTER  SPEC CALL % THRSH  PASS/FALL BE tl 2. 1%e-12 4. 8690e-12 15 FAILED  <<==
BB t?  2.1Ze-12 5.6215e-12 15 FAILED  <<==
) ) BB t3  1.16e-12 2.5970e-12 15 FAILED  <<==
deo TFB &1 8.0g-14 8 7674e-14 15 PASSED ARt 1 260-12 2 BdSle-12 1B FAILED  eeon
e HB_tE 0.65e-12 1. 9478e-12 15 FATLED L4==
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DCO case study — TFB inversion bug
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DCO case study — Spec incorrect

ACQ (medium tuning) has 64 bits —
that are Unit weighted acq[o 63]
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DCO Case study — ACQ spec incorrect

DCO
[63:48]
Z .
/
ACQ < J  OSC
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Applicability to other mixed signal circuits

e Circuit independent BMV flow
— Not restricted to discrete circuits (for example DCO)
— Independent of the type of circuitry
— Design specific custom checkers make this possible

e CTA (continuous time amplifier) case study highlights

— Careabouts: gain variation, process corners, bias control and test
modes

— Results
» Good correlation across all process corners at low gain values
» Bias current was not modeled

" [INSTRUMENTS




Conclusion

* Functional mismatch can lead to silicon bugs

e Performance mismatch can lead to Inaccurate
prediction of the system behavior

« Benefits offered by BMV:
— Models verified against the SPEC
— Models verified against the circuit

— Helps In debugging functional issues early on in the
project cycle

— Ensures all specification details are addressed in the
model
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