5.2. SIMULATOR INTERFACE OF IC-CAP

IC-CAP, with its unique framework concept, aways links to separate, standalone simulators.
However, to make this concept work independently of the customer's simulator capabilities,
three types of simulators are added to the CD-ROM containing IC-CAP:

UCB Spice2g6, which is the base of most customer-specific simulators

the latest version of UCB Spice (University of California, Berkeley)

HPSpice

This means that, provided the user has no local ssmulator available, he can always perform
simulations based on these 3 types of simulators.

On the other hand, IC-CAP can aso interface to other types o simulators. Links, included into
the IC-CAP Analysis Module, are depicted in fig.1 below. It should be mentioned that these
simulators need not necessarily be available on the local IC-CAP workstation, but that also
remote simulation is supported (see IC-CAP file SICCAP_ROOT/lib/iccap/usersimulators).

Supported Simulators

ADS

/

HSPICE \I C_CA P’— HP SPICE
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Berkeley SPICE
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Fig.1: IC-CAP and its links to simulators.

Using IC-CAP's PEL language, or the userC functions, it would be aso possible to include the
model equations directly into IC-CAP. However, this would imply the following
disadvantages:

- if the model equations change, esp. true for user-specific models, this has to be reflected in
the IC-CAP model equations.

- if an additional component has to be added to the specified model in IC-CAP, one would
have to redefine all model equations. Example: an extra series resistor for a diode model
would reduce the voltage drop across the implemented model equations, thus affecting
the diode equations.

In order to avoid this dilemma, it is desirable to always use external simulators. In this case,

and coming back to the example from above, an additional seriesresistor is simply added to
the simulator sub-circuit. Then, there is no need to modify any model equationsinside IC-
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CAP. The only modification would be to add a series-resistor parameter extraction module in
order to determine the value of this additional parasitic resistor.

Because |C-CAP aso supports simulators which allow the user to specify its own proprietary
model formulas like ADS (sdd), Saber (template), Eldo (HDLA) etc., it is possible to add
extra components also to user-specific models.

With thisin mind, it is of particular interest, how IC-CAP interfaces with the simulators. This
isexplained infig.2.

Step-by-step:

1.  after the component has been measured, the user selects and specifies a suitable sub-
circuit in IC-CAP's Circuit description window (fig.3)

2. then, the model parameters are extracted and exported form the IC-CAP transform
hierarchy into the Model Parameter window (which, on the other hand, is a consequence
of the user-specific Circuit Window), see fig.3 again.

3. When asimulation is demanded by the user (or the optimizer), IC-CAP takes the circuit
deck of the Circuit Window, replaces the default values defined there with the actually
extracted model parameters from the Parameter List Window, adds the stimulus
information of the Setup Inputs and also the requested type of simulation specified with
the Setup Output(s) and writes the whole information as a simulator input deck to the
/tmp directory.

4. Thesimulation is executed, locally or remote, using the syntax
'simulator input_deck output_deck’

5.  Thesimulator perform the calculations and exports its simulation results into two files,
both located again in the /tmp directory: one ASCII file containing the execution time
and the error messages, and a binary file containing the very simulation result.

6. IC-CAPreadsthe binary file and places the simulation results under the Output icons of
the Setup window. The ASCII fileisonly read if the Simulation Debugger window is
open. Otherwise, thisfileisignored. (Seefig.4)

How IC-CAP interfaces with the Simulator B3
circuit || parameter |-
- description list b

Simulator Input File:

> circuit description setup
with parameter values from the parameter list -
> stimulus information from the setup inputs <&~ ¢
> simulation command from the setup outputs ‘_m‘_ outputs
Sim l; lator =
Simulator Output File: trans S pIots
> binary format  —___ 1

> ascii format

simulation debugger

Fig.2: how IC-CAP interfaces with the smulators
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DUTs - Setups ] Circuit

] Model

5.2: Simulator Interface of IC-CAP

Parse [. oPTION gnin=1e-30

SUBCKT LED 1=A 2=C
RS 111 1m

Import Text...| 'pLo 11 2 DLo
DHI 11 2 DHI
MODEL DLO D
+ Is = 1E-20
+ B =1
MODEL DHI D
+ Is = 1E-34
+ N =1
+ 0J0 = 100p
+M = .4
+ V1 o=
+ Fo =
ENDS

Measure [ Simulate] Instrument Optjnns] Setup Vanables ] Extract f Optimize ]

-3

DUTs-Setups ] Circuit ] Model Paramel,ers] Model Variables .]
Memory Store | | Param Hame Value
Memory Recall RS 7.457
— |DLO 9.83209E-22
HESEE DLO 1.791
Detach... DHI.IS 3.34592E-33
DHI.N 919.0m
DHI.CTO 100.0p
DHI.M 400. 0m
DHI.¥VT 2.000
DHI.FC 500.0m

calculated and exported from
the extraction routines

Function IProgr e

Execute | Select Transform:
Functions...l EESEHIE
= hr DLO 15 H
_Mew... | bo_DHI_IS_N
~ |e_Rs
View... | o all
R

—I aux

tune_DHI_IS_N

m=va

w=loglO(ia. m)
tmp=sutofit(x, v, . 1,0}

M =tnp(0]
B =tnp[1]
R -tnp[2]

link to data

fit the line to the most linear part of the data

#® data, y data, flatness number, excluding data r

NOTE: box-bounds (X LOW, X HIGH) are taken into a
the variable OVERRIDE_LIMITS is set to "¥"

slope
y-intersect
regression coefficient

re_transform

vt = 8 6ZE-5 *+ (TEMP + 273.15)

OLO.I5 = 10°E

ODLO.N =1 / (log(l0) * M + wt)

| =mm=mmemmm=s print extracted parameters
BRINT " extracted parameters:"
BRINT " oLo. IS ILO. TS
ERINT OLO.W = “;DLO.N
PRINT regression coeff. ;" R

[ call ICCAP routines

PRINT "simulating ..."

IGCAP FUNG("/led/DG/forward”, "Simulate")

Fig.3: First, a suitable sub-circuit is selected and defined for the simul ations. Then, the
exacted model parameters are exported into the Model Parameters window. The model
parameters showing up in thiswindow are a consegquence of the user's sub-circuit definition.

= [~ ]
File Windows Help |
— Input Fle — Output File

[simulation Input File Al iCircuit: Simulation Input File A
.options Date: Fri Jul 31 14:34:32 1998

+ gmin=1e-30

+ TNOM = 27

+ TEMP = 27

.print line ignored since rawfile was produced

.SUBCKT led 1 2

RS 1 11 7.457 plot line ignored since rawfile was produced

DLO 11 2 Real time since last call : 0. 670 seconds

+ DLO User time since last call : 0. 150 seconds

DHI 11 2 System time since last call: 0.040 seconds

+ DHI

MODEL DLO T Total real time 0.670 seconds

+ IS = 0.932E-22 Total user time : 0.200 seconds.

+ N =1.791 i Total system time: 0.060 seconds.

I~ ! Curcent data size = 163840,

Data limit = 1140854784,
— G File
S|

Fig.4: The Simulation Debugger window.
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