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Agenda

 Why is verifying mixed-signal IP a great challenge?

NVVM compares to traditional methods?

e Examples of NVVM

 Limitations
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The Complexity of Mixed-Signal
Design is Growing Rapidly.

# of transistors increase

* More complex blocks

* Contain digital control
logic

 FastSPICE + Blackbox is

still commonly used.
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Traditional Verification Method

Design Specification

Analog designer Verification engineer
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NVVM Flow

Design Specification — ‘
.

l

Verification engineer

@ Scripts, Database, Assertions
Analog designer ¢ 23
f b v
Analog Schematic . .
.‘ netlist ‘l’
> D

Digital Model

L

: Hnd A ' " : ) CO nsis te h cy
N :r*———.’—.'_'ﬂ? ly feed back

q DES
accellera N
© Accellera Systems Initiative 5 el sl

SYSTEMS INITIATIVE

2014

GN AND VERIFICATION

VIO



NVVM strikes a balance among
speed, accuracy and modeling efforts.
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Example of NVVM
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Spectre Netlist: GND — ;

MP1 (VDDH OUTB OUT VDDH VSS) PCH_3P3V_ESF3 wFinger=0.6 [=0.4
MP2 (VDDH OUT OUTB VDDH VSS) PCH_3P3V_ESF3 wFinger=0.6 [=0.4
MN2 (GND net49 INB GND) NCH_1P2V wFinger=1 1=0.07

MN1 (GND net53 IN GND) NCH_1P2V wFinger=1 1=0.07

INV1 (IN VDDL VDDL GND INB) INV_F1

MNA (GND OUTB VBias net53) NCH_3P3V_ESF3 wFinger=1 1=0.4

MNB (GND OUT VBias net49) NCH_3P3V_ESF3 wFinger=1 [=0.4
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Example of NVVM - 2

VpDH
MP1 MP2
OuT
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VBiasliP
j Voo
IN [> s ol MN2
: . VN1
Verilog Netlist: GND — :

PCH_3P3V_ESF3 MP1 (.D(OUTB), .B(VDDH), .G(OUT), .S(VDDH)):
PCH_3P3V_ESF3 MP2 (.D(OUT), .B(VDDH), .G(OUTB), .S(VDDH));
NCH_1P2V MN2 ( .D(net49), .B(GND), .G(INB), .S(GND));
NCH_1P2V MN1 ( .D(net53), .B(GND), .G(IN), .S(GND)):

INV_F1 INVL (.Y(INB), .A(IN));

NCH_3P3V_ESF3 MNA (.S(net53), .G(VBias), .B(GND), .D(OUTB));
NCH_3P3V_ESF3 MNB ( .S(net49), .G(VBias), .B(GND), .D(OUT));
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Example of NVVM - 3

Original Netlist: Database:

PCH 3P3V ESE3 MP1 Module Instance Cell Mod Note
PCH_3P3V_ESF3 MP?2 LS test MP1 PCH_3P3V_ESF3 r weak PMOS load in LS
NCH_1P2V_I\/IN2 LS test MP2 PCH_3P3V_ESF3 r weak PMOS load in LS
NCH_1P2V MN1

Ready-to-run model

Modified Netlist: Primitive lerary
TR ———— module PCH_3P3V_ESF3_r (B, D, S,G);
— — — inout B, D, S;
NCH_lPZV MN2 rpmos(D’S,G);
NCH_1P2V MN1 endmodule
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Limitations

IS

e Node-accurate structural
model

 Asfast as a black box

e Supports assertions and
coverage analysis

* A powerful tool for
designers

XX out of 295 tests failed.
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Is not

The input and output
signal can only be 0/1/x/z

* Not suitable for small
complex analog blocks
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Questions
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