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Berkeley’s age  

1970 In the early ’70s Larry Nagel creates CANCER (Computer Analysis 
of Non-Linear Circuits Excluding Radiation) under Ron Rohrer 
guide. Performs DC, AC and Transient Analysis, supports diodes 
and BJT (Ebers-Moll model).  

Prehistory 

1972 Larry Nagel and D. O. Pederson release SPICE 1 (Simulation 
Program with IC Emphasis) into the public domain. Written in 
FORTRAN, based on nodal analysis, supports JFET, MOSFET and 
BJT Gummel-Poon model. 

1975 Larry Nagel releases the improved SPICE 2. Based on modified 
nodal analysis (MNA), supports voltage sources and inductors, 
dynamic allocation of memory and time step control. MOSFET and 
bipolar models extended.  

1983 SPICE2G.6 is released. This is the latest FORTRAN version and 
the base of many commercial simulators.  

1985 SPICE3 is released. Complete C rewrite of SPICE2 by Tom 
Quarles. SPICE3 is interactive, modular and comes with a graphical 
front-end (nutmeg). 

ngspice 
Xspice spice, cider, 

kspice,jspice 

1991 SPICE3E.2 is released. 
KSPICE is released with improved models for transient simulation 
of transmission lines.  

1993 SPICE3F.2 is released. 
SPICE3F.3 is released. 
SPICE3F.4 is released.  

1996 
Latest patch kit for SPICE3F4 released. 

1982 JSPICE is released. Based on SPICE2G.5, contains a Josephson 
Junction model developed by B. Jewett. 

The 1° migration 

1988 K. Mayaram develops CODECS, a mixed level simulator that 
couples compact models to 1D and 2D numerical devices models 
based on the solution of Poisson’s and continuity equations. 

1994 D. Gates releases CIDER1B1. This is a mixed-level circuit simulator 
coupling SPICE3F5 to DSIM, a device simulator for 1D and 2D 
numerical devices.  

1992 F. L. Cox III (Georgia Tech Research Institute) releases XSPICE 
that adds event driven simulation and code level modeling to 
SPICE3C.1. 

The Dark age 

1998 
SPICE3F5sbins released by Michael Widlok. This releases includes 
several fixes to SPICE3F.4 appeared on Usenet Users’ groups. 

1999 SPICE3F5sfix released, second release by Michael Widlok. 
NGSPICE project starts with four pre-releases codenamed: 
chili, pizza, chianti and spaghetti. 
SPICE OPUS released by Árpád Bűrmen. 

The Renaissance 
2000 NGSPICE is moved to Sourceforge and rework 10 is released. This 

is the first release archived in Sourceforge. 

2004 Integration of CIDER1B.1 and XSPICE into NGSPICE rework 15 
release. 

2005 
Release of NGSPICE rework 16 and rework 17. 

2007 The Regents of the University of California change the license that 
covers SPICE3F.5 and adopt BSD Copyright. An official package 
with the name SPICE3F.5 is released.  

2008 
Release of NGSPICE rework 18 (this version includes TclSpice). 

2009 Ten years NGSPICE anniversary. 
Release of NGSPICE rework 19 and rework 20. 

2010 Forty years SPICE anniversary. 
Release of NGSPICE rework 21 and rework 22. 

2011 
Release of NGSPICE rework 23. 

winspice, 
superspice, 
macspice 

spice opus 

espice 
spice+ 

1992 

The SPICE heritage 
CIDER 
SPICE 
XSPICE 

2003 Stefano Jones releases TclSpice, a TCL/TK scriptable port of 
SPICE3.  
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NGSPICE simulator structure 
The core of NGSPICE is the latest Berkley’s SPICE3F.5 
that since 1999 has been constantly fixed and improved. 
 
The XSPICE engine provides NGSPICE with a event driven 
simulator and a code-level modeling environment. 
 
The CODECS device-level simulator allows NGSPICE to 
simulate physically based 1D and 2D models for diodes, 
BJT and MOSFETs. 
 
The ADMS compiler and translation scripts allows 
NGSPICE to include new models released in Verilog-A. 
 
NGSPICE can be interfaced to many other software to build 
specialized tools by using its TCL/TK interface or its IPC 
interface.   
 
It provides a native interface to GSS-TCAD tool for full 3D 
device co-simulation. 
 
Its improved frontend allows the parsing and simulation of 
the most complex netlists. 

NGSPICE implemented devices 

BJT 

BJT level 1 
VBIC 
Mextram 
HiCUM level 0 (V 1.12) 
HiCUM level 2 (V 2.24) 
nbjt 1D (physical) 
nbjt 2D (physical) 

FET 

JFET level 1 
JFET level 2 (PS model) 
MES (GaAs MESfet) 
MESA (GaAs MESfet) 
HFET1 (HFET model) 
HFET2 (HFET model) 

MOS 

MOS level 1 
MOS level 2 
MOS level 3 
BSIM 1 
BSIM 2 
MOS level 6 
BSIM 3 
MOS level 9 
BSIM4 SOI 
BSIM 4 (up to 4.7.0) 
HiSIM (V 2.5.1) 
HiSIM HV (V 1.2.1) 
BSIM3SOI{PD,FD,DD} 
EKV 
STAG 
PSP102 
numos (2D physical) 
 

Diode 

Diode level 1 
numd 1D (physical) 
numd 2D (physical) 

Boldface models are 
implemented from Verilog-
A description. 
Codemodels come with 
XSPICE library. 

Transmission lines 

Coupled lines (kspice) 
Lossy  TC (kspice) 
Lossy TX line 
Lossless TX line 
Uniform RC 
 Generators 

Arbitrary source  
cccs 
ccvs 
vccs 
vcvs 
I,V sources 

Passives 

Resistor 
Capacitance 
Inductance 
Coupled inductance 
Voltage switch 
Current Switch 

Codemodels 

climit, d_dt, divide, gain, 
file_source, hyst, ilimit, 
int, limit, mult, oneshot, 
multi_input_pwl, pwl, 
sine, slew, square, 
summer, s_xfer, triangle. 
adc_bridge, dac_bridge, 
and, buffer, dff, dlatch, 
fdiv, inverter, jkff, nand, 
nor, open_c, open_e, or, 
osc, pulldown, pullup, 
ram, source, srff, 
srlatch, state, tff, tristate, 
xnor, xor. 

TCAD interface 

ndev (GSS-TCAD) 

1999 

In 40 years SPICE2 and SPICE3 bacame the de-facto standard for 
circuit simulation across the world. Many groups and independent 
developers released new, improved version of the simulator. Some 
for free and some for a small fee. The picture displays the simulators 
that shared some code or information with NGSPICE. 

Source: ITRS 

The big challenges 

Deep sub-micron devices are described by complex nonlinear models consisting of thousand of lines of code (in C). 
Modern ICs (SOC, SIP) integrate different functions (logic, analog, memory, MEMS, power management) on the same die or in 
the same package. The design verification process involves simulation in many different domains (electrical, DSP, transactions). 
 
Spice (any spice-like simulator) alone is not able to verify such complex design in reasonable time. 
Spice and spice-like tools will become part of a hierarchical tool-chain of design verification tools. The role of spice in this tool-
chain would the the characterization of subsystems (eventually consisting of millions of devices) with the highest possible detail. 
 
The key issue for spice simulators is the availability of detailed, reliable and widely-accepted device models.  

Source: IEEE Spectrum 

The GNU perspective 

•  Open standard for compact modeling (that will include the modeling of non CMOS / post-silicon devices). 
•  Free compact models available in a standard language (with C implementation for SPICE3). 
•  Standard format for data interchange across different tools. 


