
SIMPLIS does not allow the multiplication or division 
of two (or more) dynamically-varying waveforms.

B1 1 2 V=V(4,8)*V(5,3)*15m is not allowed with Simplis

Instead, you must resort to logarithmic expressions to perform these operations:
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SIMPLIS offers a way to create functions in a piece-wise-linear way via a 
PWL component, the VPWL or IPWL resistor:
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You will have to take the logarithm of the considered variables and 
sum/subtract them before taking the exponential of the result.
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You will have to know the range within which a and b vary but also the range within 
which y will vary. This is important to make sure the variation remains within the 
adopted data points.
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The best tool is 
actually Excel since the 
generated values will 
be copied/pasted into 
the selected SIMPLIS V 
or IPWL element

Input Output



The range is given by the input signals while the number of points depends on the 
expected precision in the calculation. Assuming a 0-1 V input range with crude 
variations in 150 or 200 mV steps. In this case, perhaps 10-20 points will suffice to 
map the input signal into the lookup table. If the input signal is going through small 
increments, increase the number of point with 10-20-mV steps.

Double-click on the newly-placed
VPWL element:

Select data
in Excel - Copy

Press Paste to paste the data
into the array



You want to multiply two currents together:

1. Mirror current variables via a F source and transform them into a voltage

Voltage images of the currents
circulating in RDLMT and RT

DLMTRI
TRI

1
DLMTRI   1

TRI  

V6 V5

These resistors program 
the chip currents by 
absorbing current from 
the 1-V bias.



2. Take the natural logarithm of the buffered voltages

Voltage
images
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The biasing voltage for the resistances is 1 V. Typical values for the resistances range from 
10 kΩ to 70 kΩ. As such, the current may vary from 100 µA down to 15 µA. I’ve built a 
VPWL following the below list: 1 µV to 100 µV by 1 µV steps (100 points).

You see in the right side the resulting
current which ranges from -13.8 A to -9.2
A. Summing these values implies a total
current representative of the two
currents ranging from -30 A to -17.6 A.
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Now that we have the sum of the natural logarithms, we need to take the exponential 
of the buffered result to obtain the wanted multiplication.
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Check range!

Range is likely to be between -30 to -17 A, setting 
the VPWL limits. 
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For a division, you need to reverse the sign when summing both 
logarithmic currents. Assume you want to divide V1 by V2. Both 
voltages vary between 200 mV to 5 V in crude steps.

Buffer the voltage inputs 
and transform into a 
currents flowing in the 1-Ω
resistors

( )2ln V( )1ln V

Current (but 
voltage 
across the 1-Ω
res) sets
the range: -
1.6 V to 1.7 V

Ln function



Then subtract the two voltage outputs. May ways to sum voltages, this one is one 
possibility.
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range will be between – 6 to 6 V
( ) ( )ln 10 ln 5 6m − = −
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We will now calculate the exponential of the subtracted voltages
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Some error remains



Track the error on the intermediate calculation steps:

V1 5=

V2 1.75=

V1

V2

2.857=

ln V1( ) 1.609=

ln V2( ) 0.56=

ln V1( ) ln V2( )− 1.05=

539.2 mV

1.608 V

The VPWL does not 
have enough 
granularity: increase 
data points.



Resolution is increased to 50 data points with 100-mV steps

1.61 V

0.559 V



Increase the granularity for the last resistor to 120 data points
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As suggested by Dr. Capilla, the 
current can directly be subtracted 
and the voltage conversion stage 
becomes unnecessary. 

( )2ln V
2.862 V



Final multiplier subcircuit



Math operations between dynamic signals in Simplis
require the usage of log functions that are summed or
subtracted. The result is then conveyed through an
exponential expression to obtain the final result.

It is important to correctly assess the signal dynamics
when configuring the VPWL resistors. Increasing the
number of segments is better for precision but detrimental
to simulation speed: some tradeoff is necessary here.


