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All SPICE3 and XSpice devices are supported:

Design-rule
driven (DRD)
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Free framework
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Mixing C-language models
with electrical SPICE devices:
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zinteg2sc.mod

void cm_zinteg2sc(ARGS) {
inp = INPUT(inp); /* Retriving input values */
clk = INPUT_STATE(clk);
pos_edge = PARAM(pos_edge); /* Retrieving parameters */
out_max = PARAM(out_max);
...
switch (ANALYSIS) {
case TRANSIENT:
if ((*clk_mem==ZERO)&&(clk==ONE)) {/* Pos. clk edge */
if (pos_edge==TRUE)
action = SAMPLING_INTEGRATION;

... /* Neg. clk edge */
} else { action = HOLDING;} /* No clock edge */

...
switch (action) {
case SAMPLING_INTEGRATION:
*inp_mem = inp;
delta_t = (TIME-*time_mem)/2;
/* finite open loop gain effect */
out = (1/(kgain/(1+G)+1))*(*out_mem)+\
(kgain/(1+1/G+kgain/G))*(*inp_mem);

delta_v = out-*out_mem;
if (SR<(fabs(delta_v)/delta_t)) { /* slewing only */
out = *out_mem+(sign(delta_v))*SR*delta_t;
} else {
if ((fabs(delta_v)/tau)<SR) { /* settling only */
out = *out_mem+delta_v*(1-exp(-delta_t/tau));
} else { /* combined slewing + settling */

out = *out_mem+delta_v-(sign(delta_v))*SR*tau*\
exp(-(delta_t/tau-fabs(delta_v)/tau/SR+1));}}

if (out<out_min) { out = out_min; } /* Limiter */
if (out>out_max) { out = out_max; }
*out_mem = out;
*time_mem = TIME;
break;

case HOLDING:
out = *out_mem;}}

*clk_mem = clk;
OUTPUT(out) = out;
break; ...}

System-level
fast evaluation
Modeling of circuit
non-idealities
Defintion of circuit
specs at block level

Usage of SpiceOpus optimize command:

Custom control:
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Multiple test benches
Circuit block under optimization

design parameters+
performance analysis+
implicit rules for filtering+

cost function+
optimization method+

opamp_optimize.sp3

optimize
parameter 0 @mi1:xopamp[w] low 6u high 120u initial 32u

" parameter 1 @mi6:xopamp[m] low 1 high 15 initial 10
" parameter 3 @ci9:xopamp[w] low 25u high 250u

...
" analysis 25 ac dec 50 10 10e6
" analysis 26 let gmag=20*log10(mag(v(vout)))
" analysis 27 let gph=phase(v(vout))
" analysis 28 cursor c right gmag 0
" analysis 29 let gbw=abs(frequency[%c])/1e6
" analysis 30 let pm=180+gph[%c]

...
" analysis 46 tran 1n 5u
" analysis 47 cursor c right vout 2.1
" analysis 48 let t1=time[%c]
" analysis 49 cursor c right vout 2.9
" analysis 50 let t2=time[%c]
" analysis 51 let srpos=0.8/(t2-t1)*1e-6

...
" implicit 0 op2.pd lt 1.5
" implicit 1 op2.area lt 0.025
" implicit 4 ac2.pm gt 60
" implicit 5 tran2.srpos gt 12
...
" cost 1/tran2.srneg+1/tran2.srpos+abs(60-ac2.pm)
" method genetic elitism yes maxgen 1000
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Matching groups:

Layout generation:

cross-probing

I/O-pin and PCell
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drag&drop design of matching arrays

Python-based rule scripting:

User-friendly error debugging:

Full support of extracted views:

Integrated Fastcap finite-element engine

Series/parallel
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+

Device sizing audit+

Automatic mesh generation

array of transcapacitances

querying error marker properties (q)

Verify!DRC!Run (shift+l)

Verify!DRC!View errors

Report on total DRC
error count

cnm25drc.py

...
active = geomGetShapes("GASAD", "drawing")
polygate = geomGetShapes("POLY1", "drawing")
polycap = geomGetShapes("POLY0", "drawing")
...
gate = geomAnd(polygate, active)
ngate = geomAnd(gate, nimp)
pgate = geomAndNot(gate, ngate)
cpoly = geomAnd(polygate, polycap)
...
geomOffGrid(polygate, 0.25, 1, "0.0. Design grid is 0.25um x 0.25um")
geomWidth(gate, 3, "4.1.a. Poly1 width inside GASAD >= 3um")
geomSpace(polygate, 3, diffnet, "4.2. Poly1 spacing (different net) >= 3um")
geomNotch(polygate, 3, "4.2. Poly1 notch >= 3um")
geomExtension(active, polygate, 3 , "4.3. GASAD extension of Poly1 >= 3um")
geomEnclose(polycap, cpoly, 3, "4.6. Poly0 enclosure of Poly1 >= 3um")
geomArea(cont, 6.25, 6.25, "6.1. Exact contact size = 2.5um x 2.5um")
...

derived
layers

geometrical/boolean
operations

verification functions:
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Integrated Gemini engine:

LVS results log

LVS error markers

Python-based rule scripting:

glade.log
--------------------------------------------------
Netlist summary after reduction :
--------------------------------------------------

Number of devices : 10 10
Number of nets : 9 9
Number of ports : 6 6

The following devices have property mismatches:

(1) Device type:
Cc0

Model :
vinter

vout
0

W/L (um) :

1 device property error.
12 (63%) matches were found by local matching.
All nodes were matched in 3 passes.

The netlists match.

opamp_extracted opamp_schematic

opamp_extracted opamp_schematic

vout
vinter

C
CI9
CC

Inst name :
C

Terminals :

0Value (farad):

cnm25xtr3D.py

...
bkgnd = geomBkgnd()
pwell = geomAndNot(bkgnd, nwell)
...
geomLabel(polygate, "POLY1", "pin", 1)
geomLabel(metal1, "METAL", "net", 0)
...
geomConnect( [

[pwell, bkgnd, pwell],
[ptap, pwell, pdiff],
[ntap, nwell, ndiff],
[cont, ndiff, pdiff, polygate, polycap, metal1],
[via12, metal1, metal2]
] )

...
extractMOS("cnm25modn", ngate, polygate, ndiff, pwell)
extractDevice("cnm25cpoly", cpoly, [[polygate, "T"], [polycap, "B"]])
extractParasitic3D(bulk_name, ref_name, fastcap_tol, fastcap_order)
...

connectivity
stack

extraction functions:
pin/net

identification

Filtering,
merging and
backannotation

diode+
BJT+
MOSFET+
TFT+

resistor+
capacitor+

arbitrary
device...

+

oa_follower.cir

...

.SUBCKT opamp_example vinn vinp vout vdd vss ibias
MM0 vout vinter vss vss cnm25modn w=4.8e-05 l=6e-06 as=...
Cc0 vinter vout cnm25cpoly w=6.42928e-05 l=0.000156207
MM8 vout ibias vdd vdd cnm25modp w=1.2e-05 l=6e-06 as=...
CP1 vinn vdd C=5.642e-15
CP2 vinn vout C=1.366e-15
CP4 vout vss C=1.6012e-13
CP8 vss vdd C=3.1726e-15 ...
.ENDS
...

querying net properties (q)

Any net short circuit
would be reported here... 

querying device properties (q)

Net
browser

Corner/Montecarlo
CMOS process/mismatch
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