Using the PSpice Library Translator

I. Introduction

The PSpice Library Translator was originally created to aid IC designers using PSpice to use MOS models extracted by foundries for the HSPICE simulator. Subsequently, the translator has been enhanced to support most circuit element statements, and syntax supported by this 3rd party language.
A fair question is “who would benefit from this translator?”  Principally MOS IC designers will find this tool useful to get started using libraries supplied by their foundries. Secondarily, this tool will help systems engineers to simulate circuits written in the HSPICE language, for signal integrity or other analyses.
II. Using the GUI
The PSpice Library Translator uses a listbox graphical user interface, that supports translation of multiple files.
[image: image1.png]rary Translator .

Input Libtary FSpice (L)

¥ Pl familyof MOSFET madils with DOT s in single subckt

o

=1olx|

Translate

Close.

!

Help





Log file:
The .err file contains messages that identify problem statements, or statements that are not supported by the translation.

STATUS: PSpice library translator (1.0)

STATUS: Translator started at Thursday, December 19, 2003 17:25:42

STATUS: WARNING: .pz - Unrecognized statement type found in first_letter

STATUS: WARNING: Invalid syntax found in .print statement

STATUS: WARNING: Incorrect number of output nodes:

STATUS: WARNING: Unrecognized syntax when parsing R statement

STATUS: WARNING: Incorrect number of output nodes:

STATUS: Translator stopped at Thursday, December 19, 2003 17:25:42
Help brings up a listing of features that are supported by the translation.
The output files for the translation are .lib files. If the HSPICE library uses the .LIB statement to separate statements according to a particular process corner or to group statements, the translator handles this by creating individual .lib files for these groups of statements. The user will need to configure these files as required for the simulation.
III. MOSFET Model Translation
MOS levels supported by PSpice are translated. These include MOS1-3, BSIM1, BSIM3 version 2, and BSIM3 version 3.
Area calculation methods used by HSPICE, and selected by the ACM parameter, are incorporated into the model by using subckts to pass the in-line parameters (L,W,etc.) to expressions according to the ACM level selected. This avoids the need to specify AS, AD, PS, and PD explicitly in many cases. 

If ASPEC style MOS diodes are used, then the areas and peripheries are calculated from:

     AD = Weff        AS = Weff

     PD = Weff        PS = Weff

If HSPICE style MOS diodes are used, the calculations are as follows:

     AD = 2*HDIF*W          AS = 2*HDIF*W
     PD = 4*HDIF + 2*W    PS = 4*HDIF + 2*W

The GEO parameter, which allows drain and source sharing with another device is included in the calculations for the subckt model.
Some MOS models are extracted by foundries as families, with different .model statements for different ranges of L and W (by use of LMIN, LMAX, WMIN, and WMAX). By checking the “Place family of MOSFET models with DOT suffix in single subckt” checkbox, the translator uses table functions to find the model parameters corresponding to 

         LMIN <= L < = LMAX

         WMIN <= W <= WMAX

Model names for a related family must end in a DOT suffix, such as nmos.1, nmos.2, nmos.3, etc.
The HSPICE capacitance models selected by CAPOP are not possible to simulate in PSpice. These non-standard parameters are not translated. For BSIM3v3 models, CAPMOD is selects the standard capacitance models, which are also supported by PSpice.

MOSFET models are translated as both a .model statement and a .subckt statement. If M elements without device diffusion areas specified are included,  then they will use the subckt to allow for diffusion area and perimeter to be calculated automatically. 

Limitations:
	BSIM3v3.2 parameters are not yet supported. 

	Proprietary impact ionization parameters are not translated.

	Proprietary capacitance model parameters are not translated.

	Levels other than MOS1-3, BSIM1, BSIM3v3.2, and BSIM3v3.3 are not translated.

	EKV is not supported.

	Proprietary temperature parameters are not supported.

	For BSIM3v3, XL, and XW are indirectly supported by incorporating their effects in LINT and WINT. They are not supported in other MOS models.


IV Other Model Translation

The following models are supported (in addition to MOSFET):
	Bipolar Transistor (NPN and PNP)

	Diode (D)

	Wire model

	JFET and MESFET (NJT and PJT)


Bipolar transistor parameters that are supported by PSpice are translated. HSPICE contains temperature parameters in its bipolar model which can not simulated easily in PSpice. These additional parameters are not translated.

The equations controlling the reverse bias current in the HSPICE diode are fundamentally different than those in PSpice. The HSPICE equation is

           Id = id1 / ( 1 + (id1/IKReff)^0.5 )
    where id1 = IS*(exp(vd/(N*vt)) – 1)

while the PSpice equation is

         Id=ISR*(exp(Vd/(NR*Vt)-1)*((1-Vd/VJ)^2+0.005)^(M/2)
The translator attempts to approximately fit the PSpice equation using first order methods.

The wire model may be referenced by the R element, and contains geometric parameters to specify diffusion capacitance.
MESFETs are translated to either the PSpice Curtice model, or the TOM model if these parameters are present.
Unsupported models:
	Jiles-Atherton nonlinear magnetics model is not supported.

	Fowler-Nordheim diode model

	OPT models


Encrypted Libraries are not supported by the translator. These sections of the library are embedded between .protect/.unprotect statements and are not readable.
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V. Circuit Element Translation

Circuit elements which are supported include:
	Capacitor (C devices)

	Diode (D devices)

	Behavioral Controlled Sources (E,G devices)

	Independent Sources (I,V devices)

	JFET (J device)

	Inductor Coupling (K device)

	Inductor (L device)

	MOSFET (M device)

	Bipolar Transistor (Q device)

	Resistor (R device)

	Ideal Transmission Line (T device)

	Subckt instance (X device)


Passive parts (resistor, capacitor, inductor, and inductor coupling) are supported. Resistors may reference a wire model, for capacitance.
The translator supports ideal transmission lines, but not lossy transmissions lines (not the U statement or the W statement ). 
Independent sources are simply written to the output file. This handles the majority of cases, but these statements should be checked by the user during post-translation verification.

Dependent sources( E,F,G, and H), including behaviorally modeled devices are translated. An exception at present are the Laplace controlled sources, and those with pole/zero specifications. Other sources modeled with PWL tables and expressions are translated to PSpice format.

Limitations:

	Lossy Transmission lines (U device) are not translated

	Digital device (N device) is not translated

	Nonlinear magnetics model is not translated

	+,- not supported in node or device names

	Mosfet devices must be specified with substrate node

	Independent sources that are not SPICE2 compatible must be hand edited post-translation

	Monte Carlo distribution functions are not translated

	Pole-Zero analysis is not supported by PSpice


VI. DOT Statements
DOT statements (analysis statements) are translated if possible. Not all keywords and syntax can be translated.These include:

	.MODEL

	.LIB

	.INC

	.SUBCKT

	.PARAM

	.TRAN

	.AC

	.DC

	.GLOBAL

	.END

	.PLOT

	.PRINT

	.LOAD

	.SAVE

	.OPTION

	.TF

	.NOISE

	.FOUR

	.SENS

	.TEMP

	.OP

	.IC

	.NODESET

	.END


The .global statement is used to define circuit nodes with global scope. These nodes have connectivity in the main circuit, and in a subckt at any hierarchical level. The translator prepends “$G_” to these nodes, as this is how global nodes are used in PSpice.

.print  and .plot statements are only supported for basic SPICE2 syntax.

Only .option keywords known to PSpice are translated.

The following statements are not translated. A warning is issued to the log file if one of these statements is encountered.
	.ALTER

	.MEASURE

	.FFT

	.DATA

	.PROBE

	.PROT/.UNPROT

	.GRAPH

	.DISTO

	.MEASURE

	.DCVOLT

	.DEL

	.SAMPLE

	.NET


VII. Parameter Statements and Functions
Global parameters, subckt parameters,and functions are supported. 
The .param statement is translated, including expressions that may be used on the right-hand-side.
.param x = { y +3 }
Function statement s are translated to the PSpice .format:

.func sqrdprod( a , b ) = { (a *a )*(b *b )}

Limitations:

	Parameters passed into subckts must be defined as constants on the .subckt statements. 

	Parameter that are defined with Monte Carlo functions (e.g. agauss() ) are translated, but these functions are not supported by PSpice.


VIII. Feedback
This utility is provided by Brian Hirasuna solely as an aid to IC designers using PSpice. The correctness of the translation is not in all cases guaranteed, and the user is required to verify the translated models by comparing PSpice results to curves supplied by your foundry. If you have feedback regarding this utility, please send an e-mail to hirasuna@cadence.com.
