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In LVS-CMOS-Inverter-NAND.pptx

Sorry for the inconvenience caused.
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In LVS-CMOS-Inverter-NAND-Con1.pptx

Sorry for the inconvenience caused.
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20. Test Environment
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21. Using MOS4 for the inv.cir Tutorial

removed

1. Remove the two dummy layers for S- and D-recognition that 

were added to use the DMOS4 extractor.

All Files

Inv.zip



8KLayout Forum No. 2238 (as Study002: LVS of CMOS Inverter and 2-input NAND)

21. Using MOS4 for the inv.cir Tutorial

$choice=1

$choice=2

$choice=3

$choice=4

2. Prepare four SPICE deck files to test all S and D combinations.

D and S are swapped

I expect all four should match by S-D swapping.
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21. Using MOS4 for the inv.cir Tutorial
3. Modify the sample LVS script for testing and debugging.

inv.lvs
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21. Using MOS4 for the inv.cir Tutorial
4. Run the modified LVS script four times: #1/4

$choice=1

This net matched as expected.
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21. Using MOS4 for the inv.cir Tutorial
4. Run the modified LVS script four times: #2/4 $choice=2

This net matched as expected.
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21. Using MOS4 for the inv.cir Tutorial
4. Run the modified LVS script four times: #3/4 $choice=3

This net matched as expected.
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21. Using MOS4 for the inv.cir Tutorial
4. Run the modified LVS script four times: #4/4 $choice=4

This net matched as expected.
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21. Using MOS4 for the inv.cir Tutorial

Video
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22. Using MOS4 for the inv2.cir Tutorial

All Files

1. Remove the two dummy layers for S- and D-recognition that 

were added to use the DMOS4 extractor.

removed

Inv2.zip
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22. Using MOS4 for the inv2.cir Tutorial

$choice=1

$choice=2

$choice=4

2. Prepare four SPICE deck files to test all S and D combinations.

D and S are swapped

$choice=3

I expect all four should match by S-D swapping.
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22. Using MOS4 for the inv2.cir Tutorial
3. Modify the sample LVS script for testing and debugging.

inv2.lvs
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22. Using MOS4 for the inv2.cir Tutorial
4. Run the modified LVS script four times: #1/4

$choice=1

This net matched as expected.
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22. Using MOS4 for the inv2.cir Tutorial
4. Run the modified LVS script four times: #2/4 $choice=2

This net matched as expected.
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22. Using MOS4 for the inv2.cir Tutorial
4. Run the modified LVS script four times: #3/4 $choice=3

This net matched as expected.
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22. Using MOS4 for the inv2.cir Tutorial
4. Run the modified LVS script four times: #4/4 $choice=4

This net matched as expected.
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22. Using MOS4 for the inv2.cir Tutorial

Video
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23. Using MOS4 for a 2-input NAND

https://www.klayout.de/forum/discussion/comment/_9493

on 2023-02-17

Starting point.  Thank you for providing this!

1. Check the provided resource files and modify them if necessary.

All Files

NAND.zip
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23. Using MOS4 for a 2-input NAND

I need 

only the 

top cell.
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23. Using MOS4 for a 2-input NAND
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23. Using MOS4 for a 2-input NAND

2. Using nandSpice16.py, prepare 16 distinct SPICE deck files that cover all D-S permutations/combinations.

I expect ALL 16 SPICE deck files 

should match by S-D swapping.
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23. Using MOS4 for a 2-input NAND

3. Check the original design in GDS2.



28KLayout Forum No. 2238 (as Study002: LVS of CMOS Inverter and 2-input NAND)

23. Using MOS4 for a 2-input NAND

removed

No geometrical hint implying monoecy is given.

Monoecy (/məˈniːsi/; 

adj. monoecious /məˈniːʃəs/)[1] is 

a sexual system in seed 

plants where

separate male and female cones 

or flowers are present on the same 
plant.

Monoecy - Wikipedia

4. Remove the four dummy layers for S- and D-recognition 

that were added to use the DMOS4 extractor.
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23. Using MOS4 for a 2-input NAND

5. Modify the LVS script for testing and debugging. 
nand-MOS4.lvs

6. Run the modified LVS script 16 times.
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23. Using MOS4 for a 2-input NAND

Video

Still images are in

choice=[1..16]



31KLayout Forum No. 2238 (as Study002: LVS of CMOS Inverter and 2-input NAND)

23. Using MOS4 for a 2-input NAND $choice=1

This net matched as expected.
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23. Using MOS4 for a 2-input NAND $choice=16

This net matched as expected.
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23. Using MOS4 for a 2-input NAND

Video

Still images are in

choice=[1, 16]
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24. Summary and Further Questions

 In the case of the Inv and Inv2 LVS, all four reference netlists matched as expected 

with SD swapping.

 In the case of the 2-input NAND, why does only PMOS M5 behave differently 

regarding the SD swapping?

This region appears to be identified as

 the Drain of M4 ($1)

as well as

 the Source of M5 ($2)
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24. Summary and Further Questions

Once a certain combination is matched by chance (algorithm/input dependent), are 

no further possibilities (even if any) checked?

Have I just confirmed this specification

through this experiment?

Already verified in “LVS-CMOS-Inverter-NAND-Con1.pptx”
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24. Summary and Further Questions

N15943

VDD

GND

Vout

Vin1

Vin2

N15943

SD-(M5)-SD

SD-(M4)-SD

G-(M5)-SD

G-(M4)-SD

SD-(M6)-SD

SD-(M3)-SD
G-(M3)-SD

G-(M6)-SD

G-(M5)-SD

G-(M3)-SD

G-(M4)-SD

G-(M6)-SD

 I have drawn the net neighborhood graph for the 2-input NAND for my study. 

https://www.klayout.de/doc-qt5/manual/lvs_compare.html#h2-348Ref.
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Local Parts Storeroom

VDD

VOUT

VIN1

VIN2

GND

M6 M3

M5M4

$1 $2

$3 $4


