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› There are a lot of simulators out there

– I only know some of them

– So take the things I wrote with a pinch of salt, it may be that what I wrote

is not correct for the simulator you use

– Nevertheless, I used some state of the art simulators to check this behavior

A general remark
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› Example 1

– Subcircuit parameter vs. 

local PARAM record:

– Who wins?

› Example 2

– Subcircuit parameter vs. 

local PARAM record vs. 

instance parameter:

– Who wins?

› Example 3

– Will this run at all?

Parameter handling
(for .OPTION PARHIER=LOCAL)

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

V1 1 0 1.0
X1 1 0 parVSpar

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

V1 1 0 1.0
X1 1 0 parVSpar whoWins=3.0

.SUBCKT mySub a b
R1 a b prop

.ENDS

V1 1 0 1.0
X1 1 0 mySub prop=3.0
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› Example 1

› Local parameters win over 

parameters in the subcircuit

definition

› Example 2

› Instance parameter win over 

both parameters in the 

subcircuit definition and local 

parameter records

– There may be simulators 

where this is not the case

› Example 3

› Parameters within the 

subcircuit can be considered as 

default parameters

– Even if there is no default 

specified, this example will 

run just fine (but it is bad 

practice)

Parameter handling: solution
(for .OPTION PARHIER=LOCAL)

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

V1 1 0 1.0
X1 1 0 parVSpar

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

V1 1 0 1.0
X1 1 0 parVSpar whoWins=3.0

.SUBCKT mySub a b
R1 a b prop

.ENDS

V1 1 0 1.0
X1 1 0 mySub prop=3.0
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› Example 4

– Additional global parameter

– Who wins/crash?

› Example 5

– Additional global parameter

– Who wins/crash?

Parameter handling (PARHIER)

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

.PARAM whoWins = 4.0

V1 1 0 1.0
X1 1 0 parVSpar whoWins=3.0

.OPTION PARHIER=GLOBAL

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

.PARAM whoWins = 4.0

V1 1 0 1.0
X1 1 0 parVSpar whoWins=3.0

.OPTION PARHIER=LOCAL
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› Example 4

› Global parameter wins

– Some simulators do not 

accept local parameters if 

PARHIER=GLOBAL and 

prompt error

› Example 5

› Instance parameter wins

Parameter handling (PARHIER): solution

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

.PARAM whoWins = 4.0

V1 1 0 1.0
X1 1 0 parVSpar whoWins=3.0

.OPTION PARHIER=GLOBAL

.SUBCKT parVSpar a b
+ whoWins = 1.0
.PARAM whoWins = 5.0
R1 a b whoWins

.ENDS

.PARAM whoWins = 4.0

V1 1 0 1.0
X1 1 0 parVSpar whoWins=3.0

.OPTION PARHIER=LOCAL
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› Example 6

› In modern technologies, 

PARHIER=GLOBAL is not 

used anymore

– It is potentially more 

dangerous, as other parts of 

the netlist (e.g. parameters 

defined by designers) may 

influence model behavior

› In this example,
whoWins = 5.0
wins everywhere because the 

other parameters are defined 

on a lower level of the 

hierarchy

Parameter handling (PARHIER=GLOBAL)

.SUBCKT parVSpar1 a b
+ whoWins = 1.0
.PARAM whoWins = 2.0
R1 a b whoWins
X1 a b parVSpar2

.ENDS

.SUBCKT parVSpar2 a b
+ whoWins = 3.0
.PARAM whoWins = 4.0
R1 a b whoWins

.ENDS

V1 1 0 1.0
X1 1 0 parVSpar1 whoWins=5.0

.OPTION PARHIER=GLOBAL
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› Example 7

› In this example,
whoWins = 1.0
wins everywhere

Parameter handling (PARHIER=GLOBAL)

.SUBCKT parVSpar a b
+ whoWins = 1.0
R1 a b whoWins
X1 a b parVSpar2 whoWins=2.0

.ENDS

.SUBCKT parVSpar2 a b
+ whoWins = 3.0
.PARAM whoWins = 4.0
R1 a b whoWins

.ENDS

V1 1 0 1.0
X1 1 0 parVSpar

.OPTION PARHIER=GLOBAL
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› Simulators implicitly offer the multiplication factor M as a parameter on every element/device

– M acts as a device multiplier (e.g. M=2 means that two devices are in parallel)

– Simulator applies M to all instances throughout the hierarchy

› A sensible hint

– Do not use M as a parameter name (e.g. within subcircuits) for another purpose

› Example

The multiplication factor M

.SUBCKT mySub a b
R1 a b 1k
M1 a a b b myMOSFET

.ENDS

V1 1 0 1.0
X1 1 0 mySub M=3.0
X2 1 0 mySub M=5.0

V1 1 0 1.0
X1 1 0 mySub M=3.0
X1 1 0 mySub M=5.0
X1.R1 1 0 1k M=3.0
X1.M1 1 1 0 0 myMOSFET M=3.0
X2.R1 1 0 1k M=5.0
X2.M1 1 1 0 0 myMOSFET M=5.0

› Simulator applies M

to all elements
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› Device merging is a simple method for reducing the size of the simulated system

– Identical devices in the netlist are identified and they are merged by adapting M
– The merged device is not evaluated any further, but it cannot be removed completely

for the analysis, as output may still be requested

=> e.g. Its name needs to be still available for output requests

– If it is implemented well, the user will not notice that device merging is done in the background

– Fewer devices to be evaluated

– Number of nodes of the system reduces (if there are internal nodes within the merged element)

› Example

Device merging

V1 1 0 1.0
M1 1 1 0 0 myBJT M=3.0
M2 1 1 0 0 myBJT M=3.0
M3 1 1 0 0 myBJT M=5.0
M4 1 1 0 0 myBJT M=5.0

V1 1 0 1.0
M1 1 1 0 0 myBJT M=6.0
M2 1 1 0 0 myBJT M=3.0
M3 1 1 0 0 myBJT M=10.0
M4 1 1 0 0 myBJT M=5.0

› Simulator performs

simple device merging
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