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F(v,t)=0
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I = V/R
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module | macromodule module_identifier [(port {, port, ...})]

module_statements

endmodule

`include "disciplines.vams"
module R(p,n);

electrical p,n;
parameter real R=50.0;
analog

V(p,n) <+ R * I(p,n);
endmodule
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module R(p, n)

module resistor(p,n);
inout p,n;
electrical p,n;

...

module modName(outPort, inPort);
output outPort;
input inPort;
electrical outPort, inPort;

...
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analog block_statement

analog V(n1, n2) <+ 1; // A simple 1 volt source

analog begin // A multi-statement analog block
vin = V(in);
if (vin >= signal_in_dead_high)

vout = vin - signal_in_dead_high;
else

if (vin <= signal_in_dead_low)
vout = vin - signal_in_dead_low;

else
vout = 0.0;

V(out) <+ vout;
end

branch list_of_branches
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Vin = V(in);

CurrentThruBranch = I( myBranch );

V(n) : V(p) == 0;
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V(n1, n2) <+ expression;

I(n1, n2) <+ expression;

ground

analog function {real|integer} function_name;

input_declaration;

statement_block;

endfunction

input passed_parameters;

real parameter_list;
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analog function real B_of_T;
input B, T, T_NOM, XTB;
real B, T, T_NOM, XTB;
begin

B_of_T = B * pow(T / T_NOM, XTB);
end

endfunction

BF_T = B_of_T(BF, T, T_NOM, XTB);

module_or_primative [#(.param1(expr)[, .param2(expr))]]instance_name ({node {, node});

phaseDetector #(.gain(2)) pd1(lo, rf, if_);

vco #(.gain(loopGain/2), .fc(fc) ) vco1(out, lo);
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// Voltage Controlled Oscillator
module vco(in, out);
inout in, out;
electrical in, out;
parameter real gain = 1, fc = 1;
analog

V(out) <+ sin(2*`M_PI*(fc*$realtime() + idt(gain*V(in))));
endmodule

...
// Instantiate a vco module name vco1 connected to out and
// lo with gain = 0.5, fc = 2k
vco #(0.5, 2000.0) vco1(out, lo);

// Voltage Controlled Oscillator

module vco(in, out);
inout in, out;
electrical in, out;
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parameter real gain = 1, fc = 1;
analog

V(out) <+ sin(2*`M_PI*(fc*$realtime() + idt(gain*V(in))));

endmodule

...

// Instantiate a vco module name vco1 connected to out and lo with
// gain = loopGain/2, fc = fc

vco #(.gain(loopGain/2), .fc(fc) ) vco1(out, lo);

module sinev(n1,n2);
electrical n1,n2;
parameter real gain = 1.0, freq = 1.0;
analog begin

V(n2,n1) <+ gain * sin(2 * `M_PI * freq * $abstime);
$bound_step(0.05/freq);

end
endmodule
...
// Instantiate a source1 with in->n1, out->n2
sinev #(.gain(G), .freq(F) ) source1(in, out)
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// This is a single line comment

/* */

/* This is a block comment which can

include any ASCII character

*/

"This is a string."
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12345

-122

867_5309

3.14

1.23e-9
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27E9

876_763_300E10

2.5m 2.5e-3 0.025
0.11M 1.1e5 110000
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deviceName

i

Vth0

vth0

_device

sheet_rho$
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$temperature;

$strobe("hello");

integer flag, MyCount, I[0:63];
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real X[1:10], Tox, Xj, Cgs;

I(di,si) <+ white_noise(4 * `P_K * T * (2/3) * abs(gm), "shot");

0 2/3

2.0/3.0

Advanced Design System 2008

29



// Electrical

// Current in amperes
nature Current
units = "A";
access = I;
idt_nature = Charge;
`ifdef CURRENT_ABSTOL

abstol = `CURRENT_ABSTOL;
`else

abstol = 1e-12;
`endif
endnature

// Charge in coulombs
nature Charge
units = "coul";
access = Q;
ddt_nature = Current;
`ifdef CHARGE_ABSTOL

abstol = `CHARGE_ABSTOL;
`else

abstol = 1e-14;
`endif
endnature

// Potential in volts
nature Voltage
units = "V";
access = V;
idt_nature = Flux;
`ifdef VOLTAGE_ABSTOL

abstol = `VOLTAGE_ABSTOL;
`else

abstol = 1e-6;
`endif
endnature

ground list_of_nets ;
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`include "disciplines.vams"
module load(p);

electrical p, gnd;
ground gnd;
parameter real R=50.0;
analog

V(p) <+ R * I(p, gnd);
endmodule

`include "disciplines.vams"
module Implicit_ex(Input1, Input2, Output1, Output2, Output3);
input Input1, Input2;
output Output1, Output2, Output3;
electrical Input1, Input2, Output1, Output2, Output3;
blk_a a1(Input1, a_b1);
blk_a a2(Input2, a_b2);
blk_b b1(a_b1, c_b1);
blk_b b2 (a_b2, c_b2);
blk_c c1(Output1,Output2, Output3,c_b1,c_b2);

endmodule

genvar list_of_genvar_identifiers ;
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genvar i , j ;

parameter {real | integer} list_of_assignments ;

from value_range_specifier

| exclude value_range_specifier

| exclude constant_expression

[ ( ] ) -inf

inf
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type real integer

/* Define a parameter of type real with a default value of 0 and allowed
values between 0 and up to, but not including, infinity and excluding values
between 10 and 100 (however, 10 and 100 are acceptable) and 200 and 400 (200
is acceptable, but 400 is not.) */

parameter real TestFlag = 0 from [0:inf) exclude (10:100) exclude (200:400];

/* Define a real parameter with a default value of 27, ranging from -273.15
up to, but not including infinity. */

parameter real Temp = 27 from [-273.15:inf);

/* Define a parameter R with a default value of 50, ranging from, but not
including, 0 to infinity. R is implicitly defined as type integer. */

parameter R = 50 from (0:inf];

begin [ : block_identifier [ block_item_declaration ]]

statement

end
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if (Vds < 0.0) begin: RevMode
real T0; // T0 is visible in this block only
T0 = Vsb;
Vsb = Vsb \+ Vds;
Vdss = - Vds \+ T0;

end

if ( expression ) true_statement ;

[ else false_statement ; ]

else

if (Vd < 0)
begin

if (Vd < -Bv)
Id = -Area * Is_temp * (limexp(-(Bv + Vd) / Vth) + Bv / Vth);

else if (Vd == -Bv)
Id = -Area * Ibv_calc;

else if (Vd <= -5 * N * Vth)
Id = -Area * Is_temp;
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else // -5 nKT/q <= Vd < 0
Id = Area * Is_temp * (limexp(Vd / Vth) - 1);

end
else

Id = Area * Is_temp * (limexp(Vd / (N * Vth)) - 1);

case ( expression ) case_item { case_item } endcase

expression { , expression } : statement_or_null

| default [ : ] statement_or_null

case(rgeo)
1, 2, 5: begin

if (nuEnd == 0.0)
Rend = 0.0;

else
Rend = Rsh * DMCG / (Weffcj * nuEnd);

end
3, 4, 6: begin

if ((DMCG + DMCI) == 0.0)
$strobe"(DMCG + DMCI) cannot be equal to zero\n");

if (nuEnd == 0.0)
Rend = 0.0;

else
Rend = Rsh * Weffcj / (3.0 * nuEnd * (DMCG + DMCI));

end
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default:
$strobe("Warning: Specified RGEO = %d not matched (BSIM4RdsEndIso)\n", rgeo);

endcase

repeat()

repeat ( expression ) statement

repeat (devIndex - startIndex) begin
devTemp = incrByOne(devTemp, offset);

end

while()

while ( expression ) statement
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while(devTemp < T) begin
devTemp = incrTemp(devTemp, offset);

end

for()

for ( procedural_assignment ; expression;

procedural_assignment ) statement

for()

for ( genvar_assignment; genvar_expression;

genvar_assignment ) analog_statement

for (i = 0; i < maxIndex; i = i +1;) begin
outReg[i] = getValue(i);

end
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a = 10;

b = 0;

a < b evaluates to false.
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integer mask, new;
analog begin

mask = 1;
new = (mask << 4);

end

expression1 ? expression2 : expression3
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BSIM3vth0 = (BSIM3type == `NMOS) ? 0.7 : -0.7;

}

parameter real taps[0:3] = {1.0, 2.0, 3.0, 4.0};
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a = 7.0 + 3; // 3 becomes 3.0 and then the addition is performed, a = 10.0

a = 1 / 3; // The result of this integer division is zero, a = 0.

a = 7.0 + 1 / 3; /* The 1/3 is evaluated by integer division, cast to 0.0 and added to 7.0, a =

7.0; */
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min() max() abs()
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$random()

$random %b
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$random[( seed_expression )];

integer seed_value, random_value;
random_value = $random;
// returns a value between -31 and 31.
random_value = $random(seed_value) % 32;

$dist_uniform() $rdist_uniform()

$dist_uniform() $rdist_uniform()

$dist_uniform( seed_expression , start_expression , end_expression );

$rdist_uniform( seed_expression , start_expression , end_expression );

$dist_uniform()

$rdist_uniform()
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// Returns integer values between 0:10
random_value = $dist_uniform(mySeed, 0, 10);

$dist_normal() $rdist_normal()

$dist_normal() $rdist_normal()

$dist_normal( seed_expression , mean_expression , stdev_expression );

$rdist_normal( seed_expression , mean_expression , stdev_expression );

$dist_normal $rdist_normal

$dist_normal $rdist_normal

// Returns a Guassian distribution
random_value = $rdist_normal(mySeed, 0.0, 1.0);
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$dist_exponential() $rdist_exponential()

$dist_exponential() $rdist_exponential()

$dist_exponential( seed_expression , mean_expression );

$rdist_exponential( seed_expression , mean_expression );

$dist_exponential

$rdist_exponential

// Exponential distribution approaching 1
random_value = $rdist_exponential(mySeed, 1);

$dist_poisson() $rdist_poisson()

$dist_poisson() $rdist_poisson()

$dist_poisson( seed_expression , mean_expression );
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$rdist_poisson( seed_expression , mean_expression );

$dist_poisson $rdist_poisson

// Distribution around 1
random_value = $rdist_poisson(mySeed,1);

$dist_chi_square() $rdist_chi_square()

$dist_chi_square() $rdist_chi_square()

$dist_chi_square( seed_expression , degree_of_freedom_expression );

$rdist_chi_square( seed_expression , degree_of_freedom_expression );

$dist_chi_square $rdist_chi_square
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// Chi-Square
random_value = $rdist_chi_square(mySeed,1.0);

$dist_t() $rdist_t() $dist_t()

$rdist_t()

$dist_t( seed_expression , degree_of_freedom_expression );

$rdist_t( seed_expression , degree_of_freedom_expression );

$dist_t $rdist_t

// Student's T distribution of 1.0
random_value = $rdist_t(mySeed,1.0);

$dist_erlang() $rdist_erlang()
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$dist_erlang() $rdist_erlang()

$dist_erlang( seed_expression , _k_stage_expression_ , mean_expression );

$rdist_erlang( seed_expression , _k_stage_expression_ , mean_expression );

$dist_erlang

$rdist_erlang

// Erlang distribution centered around 5.0 with a range of 2.0.
random_value = $rdist_erlang(mySeed,2.0, 5.0);
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transition() slew()

limexp()

integer taps[0:3];

taps = {1, 2, 3, 4};

vout1 = zi_nd(vn, taps, {1});

vout2 = zi_nd(vn, {1, 2, 3, 4}, {1});

Advanced Design System 2008

52



ddt()

ddt( expr )

I(n1,n2) <+ C * ddt(V(n1, n2));

idt

idt( expr ,[ ic [, assert [, abstol ]]] )
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idt()

idt()

idt()

V(out) <+ gain * idt(V(in) - V(out),0) + gain * V(in);

idtmod()

idtmod( expr [, ic [, modulus [, offset [, abstol ]]]] )

idtmod()
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idtmod() idt()

idtmod()

idtmod()

offset <= idtmod_output < offset+modulus

phase = idtmod(fc + gain * V(in), 0 , 1, 0);

absdelay()

absdelay( expr , time_delay [, max_delay ] )
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absdelay()

absdelay()

V_delayed = absdelay( V(in), time_delay )

transition()

slew()

transition( expr [, time_delay [, rise_time [, fall_time [, time_tol ]]]] )
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transition()

transition()

transition()
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slew()

transition()

slew( expr [, max_pos_slew_rate [, max_neg_slew_rate ]] )

Advanced Design System 2008

58



slew()

slew()

last_crossing()

last_crossing( expr , dir )
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exp() limexp() limexp()

exp()

limexp()

exp()

limexp(arg);

Is = Is0 * limexp(Vj / $vt);
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laplace_zp( expr ,#,#)

Advanced Design System 2008

61



laplace_zd()

laplace_zd( expr ,#,d )
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laplace_np()

laplace_np( expr , n ,#)
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laplace_nd()

laplace_nd( expr , n , d )
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zi_zp()

zi_zp( expr , # , # , # [, # [, t0 ]] )
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zi_zd()

zi_zd( expr , # , d , # [, # [, t0 ]] )
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zi_np()

zi_np( expr , n , # , # [, # [, t0 ]] )
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zi_nd()

zi_nd( expr , n , d , # [, # [, t0 ]] )
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cross() timer()
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@(initial_step [( list_of_analyses )])

@(initial_step("tran","ac","dc"))

@(final_step [( list_of_analyses )])

@(final_step("tran"))
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cross()

cross()

cross( expr [, dir [, time_tol [, expr_tol ]]] );

Advanced Design System 2008

71



cross()

cross()

module sample_and_hold (in, out, sample);
output out;
input in, sample;
electrical in, out, sample;
real state;
analog begin

@(cross(V(sample) -2.0, +1.0))
state = V(in);
V(out) <+ transition(state, 0, 10n);

end
endmodule

cross()

if() case() cross()

repeat() while()
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timer(),

timer ( start_time [, period ] );

timer()

timer()

module bitStreamGen (out);
output out;
electrical out;
parameter period = 1.0;
integer x;
analog begin

@(timer(0, period))
x = $random + 0.5;
V(out) <+ transition( x, 0.0 );

end
endmodule

or

Advanced Design System 2008

73



@(initial_step or initial_step("static"))
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`define HIGH 5
`define LOW 0
module Basic_A2D(digital_net, analog_net);
input digital_net;
wire digital_net;
logic digital_net;
output analog_net;
electrical analog_net;
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real value;
analog begin

case (digital_net)
1'b1: value = `HIGH;
1'bx: value = value; // retain value
1'b0: value = `LOW;
1'bz: value = (`HIGH+`LOW)/2;
endcase
V(analog_net) <+ value;

end
endmodule
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module_identifier ( connectmod_port_identifier , connectmod_port_identifier ) ;

[ module_items ]
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connectrule_identifier;

connect_insertion | connect_resolution

identifier

connect_module_identifier

[ merged|split ] [ #( .parameter_identifier ( expression ) [,...]) ]

[[ direction ] discipline_identifier , [ input | output | inout ] discipline_identifier ]

[,...]] ;

connect_module_identifier connect_attributes discipline_identifier,

discipline_identifier ;
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connect_module_identifier connect_attributes direction discipline_identifier, direction

discipline_identifier ;

discipline_list discipline_identifier ;

a,b,c c

a,b a

a,b a
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a,b,c c

a,c c

a2d_cmos1 #(.tdel(3.5n), .vhi(3.0));

split merged

split merged merged

merged

split

a2d_cmos1 #(.tdel(3.5n), .vhi(3.0));
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merged

CommonSignal__ModuleName__BottomDiscipline

split

CommonSignal__InstName__PortName
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$driver_count

$driver_count(signal_name)

signal_name

for ( i = 0; i < $driver_count(d); i=i+1)

$driver_state

$driver_state(signal_name, driver_index)

signal_name driver_index

if ( $driver_state(d,i) == 1 )

Advanced Design System 2008

84



$driver_strength

$driver_strength(signal_name, driver_index)

signal_name driver_index

value = $driver_strength(d,i);

driver_update

event_name@(driver_update driver_name)
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always @(driver_update signal_name)

statement;

statement signal_name

$temperature()

$temperature[( )]
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DevTemp = $temperature;

$abstime

$abstime

simTime = $abstime;

$realtime

$realtime[( )]

CurTimeIn_mS = $realtime();
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$vt

$vt[( temperature_expression )]

DevVth = $vt(Tnom + `P_CELSIUS0); // Tnom in C

P_CELSIUS0

$bound_step

$bound_step
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$bound_step( expression );

$bound_step(maxTimeStep);

$discontinuity

transition() limexp()

$discontinuity

$discontinuity[( constant_expression )];

$discontinuity(i) i

i

@(cross(V(input, output)))
$discontinuity(1); // Declare a discontinuity in slope
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analysis()

analysis(analysis_list)
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if (analysis("ic"))
Vj = 0.7;

ac_stim()

ac_stim([ analysis_name [, mag [, phase ]]])
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$random

white_noise( pwr [, name ])

I(n1, n2) <+ V(n1, n2) / R + white_noise(4 * `P_K * $temperature / R, "thermal");

flicker_noise()

flicker_noise( pwr , exp [, name ])
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I(n1, n2) <+ flicker_noise(KF * pow(abs(I(n1,n2)), AF), 1.0, "flicker");

noise_table()

noise_table( vector [, name ])

noise_table()

I(n1, n2) <+ noise_table({1,0.1, 100,0.2, 1e5,0.24}, "surface");
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$param_given()

$param_given()

$param_given( param_identifier )

if ($param_given(vth0))
BSIM3vth0 = vth0;

else
BSIM3vth0 = (BSIM3type == `NMOS) ? 0.7 : -0.7;
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$table_model()

$table_model()

$table_model()

if() case() for()

$table_model( table_inputs , table_data_source , table_control_string );

table_inputs table_inputs

table_data_source

table_data_source

table_control_string

table_control_string

$table_model()
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$table_model()

$table_model()

# datafile.tbl
# 2-D table model sample example of the function
# f(x,y) = sqrt(x^2 + y^2)
#
# x y f(x,y)
-2 -2 2.828
-2 -1 2.236
-1 -1 1.414
0 0 0
0 1 1.0
1 1 1.414
1 2 2.236
2 2 2.828

$table_model()
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@(initial_step) begin
x[0]=-2; y[0]=-2; f_table[0]=2.828; // 0th sample point
x[1]=-2; y[1]=-1; f_table[1]=2.236; // 1st sample point
x[2]=-1; y[2]=-1; f_table[2]=1.414; // 2nd sample point
x[3]=-0; y[3]= 0; f_table[3]=0;
x[4]=-0; y[4]=-1; f_table[4]=1;
x[5]=-0; y[5]=-1; f_table[5]=1.414;
x[6]= 1; y[6]= 2; f_table[6]=2.236;
x[7]= 2; y[7]= 2; f_table[7]=2.828;

end
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$table_model()

module table_resistor (n1, n2);
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electrical n1, n2;
analog begin

I(n1, n2) <+ $table_model (V(n1), V(n2), "datafile.tbl", "1L,1L");
end

endmodule

module user_table(n1, n2);
electrical n1, n2;
real x[0:7], y[0:7], f_table[0:7];
analog begin

@(initial_step) begin
x[0]=-2; y[0]=-2; f_table[0]=2.828; // 0th sample point
x[1]=-2; y[1]=-1; f_table[1]=2.236; // 1st sample point
x[2]=-1; y[2]=-1; f_table[2]=1.414; // 2nd sample point
x[3]=-0; y[3]= 0; f_table[3]=0;
x[4]=-0; y[4]=-1; f_table[4]=1;
x[5]=-0; y[5]=-1; f_table[5]=1.414;
x[6]= 1; y[6]= 2; f_table[6]=2.236;
x[7]= 2; y[7]= 2; f_table[7]=2.828;

end
I(a, b) <+ $table_model (V(n1), V(n2), x, y, f_table, "1L,1L");

end
endmodule}}

$fopen()

$fclose() $fstrobe() $fdisplay $fwrite()

$fopen()

$fopen()

$fopen()

$fopen()

$fopen()
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= $fopen( );

$fclose(),

$fopen()

$fclose( );

$fstrobe()

$fstrobe(multi_channel_descriptor [, list_of_arguments ]);
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$strobe()

integer multi_ch_desc1, multi_ch_desc2, data_value;
@(initial_step) begin

multi_ch_desc1 = $fopen("data1.txt");
multi_ch_desc2 = $fopen("data2.txt");
data_value = 1;

end

$fstrobe(multi_ch_desc1 | multi_ch_desc2, "Write value %d to both data1.txt and data2.txt", data_value) ;

$fdisplay()

$fstrobe()

$fdisplay( multi_channel_descriptor [, list_of_arguments ]);

$fwrite()

$fstrobe()
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$fwrite( multi_channel_descriptor [, list_of_arguments ]);

$strobe()

$strobe()

$strobe() $strobe()

$strobe( list_of_arguments );

$strobe("The value of X is %g", X);

$strobe(); // print newline
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$display() $strobe

$display( list_of_arguments );

$display("\n\nWarning: parameter X is %g, max allowed is %g\n\n", X, maxX);
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$finish

$finish [ ( n ) ];

Advanced Design System 2008

104



if (myError)
$finish(1);

$stop

$stop [ ( n ) ];

if (myError)
$stop(1);
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`define

`else

`ifdef

`include

`resetall

`undef

`define

`define name value

`define PI 3.14

PI PI

PI

V(p,n) <+ sin(2*`PI*freq*time);
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V(p,n) <+ sin(2*3.14*freq*time);

`define undef 1 // existing Verilog-A directive - wrong!

`define 1PICO 1p // leading character invalid - wrong!

`define elsif 1 // Verilog 2001 directive - wrong!

`define name(arg1,arg2,arg3...) value

`define SUM(A,B) A+B

SUM

V(out) <+ `SUM(V(in1),V(in2))
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`undef

`undef SUM

`undef

`undef

`resetall

`resetall

`include

`include " filename "

`include

$HPEESOF_DIR/tiburon-da/veriloga/include

disciplines.vams constants.vams

`include "disciplines.vams"
`include "constants.vams"
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`ifdef-`else-`endif

`ifdef macro
statements
`else
statements

`ifdef macro
statements
`endif}}

`ifdef DEBUG
$strobe("Output Voltage:%e", V(out));
`endif

__VAMS_ENABLE__
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`default_discipline

`celldefine

`default_nettype

`elsif

`endcelldefine

`ifndef

`line

`nounconnected_drive

`timescale

`unconnected_drive
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`default_transition `default_function_type_analog
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/*
Verilog-A definition of Natures and Disciplines
$RCSfile: disciplines.vams,v $ $Revision: 1.1 $ $Date: 2003/09/22 01:36:17 $
*/
`ifdef DISCIPLINES_VAMS
`else
`define DISCIPLINES_VAMS 1

discipline logic
domain discrete;
enddiscipline
/*
* Default absolute tolerances may be overriden by setting the
* appropriate _ABSTOL prior to including this file
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*/
// Electrical
// Current in amperes
nature Current
units = "A";
access = I;
idt_nature = Charge;

`ifdef CURRENT_ABSTOL
abstol = `CURRENT_ABSTOL;
`else
abstol = 1e-12;
`endif
endnature

// Charge in coulombs
nature Charge
units = "coul";
access = Q;
ddt_nature = Current;
`ifdef CHARGE_ABSTOL
abstol = `CHARGE_ABSTOL;
`else
abstol = 1e-14;
`endif
endnature

// Potential in volts
nature Voltage
units = "V";
access = V;
idt_nature = Flux;
`ifdef VOLTAGE_ABSTOL
abstol = `VOLTAGE_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Flux in Webers
nature Flux
units = "Wb";
access = Phi;
ddt_nature = Voltage;
`ifdef FLUX_ABSTOL
abstol = `FLUX_ABSTOL;
`else
abstol = 1e-9;
`endif
endnature

// Conservative discipline
discipline electrical
potential Voltage;
flow Current;
enddiscipline

// Signal flow disciplines
discipline voltage
potential Voltage;
enddiscipline
discipline current
potential Current;
enddiscipline

// Magnetic

// Magnetomotive force in Ampere-Turns.
nature Magneto_Motive_Force
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units = "A*turn";
access = MMF;
`ifdef MAGNETO_MOTIVE_FORCE_ABSTOL
abstol = `MAGNETO_MOTIVE_FORCE_ABSTOL;
`else
abstol = 1e-12;
`endif
endnature

// Conservative discipline
discipline magnetic
potential Magneto_Motive_Force;
flow Flux;
enddiscipline

// Thermal

// Temperature in Kelvin
nature Temperature
units = "K";
access = Temp;
`ifdef TEMPERATURE_ABSTOL
abstol = `TEMPERATURE_ABSTOL;
`else
abstol = 1e-4;
`endif
endnature

// Power in Watts
nature Power
units = "W";
access = Pwr;
`ifdef POWER_ABSTOL
abstol = `POWER_ABSTOL;
`else
abstol = 1e-9;
`endif
endnature

// Conservative discipline
discipline thermal
potential Temperature;
flow Power;
enddiscipline

// Kinematic
// Position in meters
nature Position
units = "m";
access = Pos;
ddt_nature = Velocity;
`ifdef POSITION_ABSTOL
abstol = `POSITION_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Velocity in meters per second
nature Velocity
units = "m/s";
access = Vel;
ddt_nature = Acceleration;
idt_nature = Position;
`ifdef VELOCITY_ABSTOL
abstol = `VELOCITY_ABSTOL;
`else
abstol = 1e-6;
`endif
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endnature

// Acceleration in meters per second squared
nature Acceleration
units = "m/s^2";
access = Acc;
ddt_nature = Impulse;
idt_nature = Velocity;
`ifdef ACCELERATION_ABSTOL
abstol = `ACCELERATION_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Impulse in meters per second cubed
nature Impulse
units = "m/s^3";
access = Imp;
idt_nature = Acceleration;
`ifdef IMPULSE_ABSTOL
abstol = `IMPULSE_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Force in Newtons
nature Force
units = "N";
access = F;
`ifdef FORCE_ABSTOL
abstol = `FORCE_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Conservative disciplines
discipline kinematic
potential Position;
flow Force;
enddiscipline
discipline kinematic_v
potential Velocity;
flow Force;
enddiscipline

// Rotational

// Angle in radians
nature Angle
units = "rads";
access = Theta;
ddt_nature = Angular_Velocity;
`ifdef ANGLE_ABSTOL
abstol = `ANGLE_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Angular Velocity in radians per second
nature Angular_Velocity
units = "rads/s";
access = Omega;
ddt_nature = Angular_Acceleration;
idt_nature = Angle;
`ifdef ANGULAR_VELOCITY_ABSTOL
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abstol = `ANGULAR_VELOCITY_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Angular acceleration in radians per second squared
nature Angular_Acceleration
units = "rads/s^2";
access = Alpha;
idt_nature = Angular_Velocity;
`ifdef ANGULAR_ACCELERATION_ABSTOL
abstol = `ANGULAR_ACCELERATION_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Torque in Newtons
nature Angular_Force
units = "N*m";
access = Tau;
`ifdef ANGULAR_FORCE_ABSTOL
abstol = `ANGULAR_FORCE_ABSTOL;
`else
abstol = 1e-6;
`endif
endnature

// Conservative disciplines
discipline rotational
potential Angle;
flow Angular_Force;
enddiscipline
discipline rotational_omega
potential Angular_Velocity;
flow Angular_Force;
enddiscipline

`endif

/*
Verilog-A definition of Mathematical and physical constants
$RCSfile: constants.vams,v $ $Revision: 1.1 $ $Date: 2003/09/22 01:36:17 $
*/
`ifdef CONSTANTS_VAMS
`else
`define CONSTANTS_VAMS 1
// M_ indicates a mathematical constant
`define M_E 2.7182818284590452354
`define M_LOG2E 1.4426950408889634074
`define M_LOG10E 0.43429448190325182765
`define M_LN2 0.69314718055994530942
`define M_LN10 2.30258509299404568402
`define M_PI 3.14159265358979323846
`define M_TWO_PI 6.28318530717958647652
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`define M_PI_2 1.57079632679489661923
`define M_PI_4 0.78539816339744830962
`define M_1_PI 0.31830988618379067154
`define M_2_PI 0.63661977236758134308
`define M_2_SQRTPI 1.12837916709551257390
`define M_SQRT2 1.41421356237309504880
`define M_SQRT1_2 0.70710678118654752440

// P_ indicates a physical constant

// charge of electron in coulombs
`define P_Q 1.6021918e-19

// speed of light in vacuum in meters/sec
`define P_C 2.997924562e8

// Boltzman's constant in joules/kelvin
`define P_K 1.3806226e-23

// Plank's constant in joules*sec
`define P_H 6.6260755e-34

// permittivity of vacuum in farads/meter
`define P_EPS0 8.85418792394420013968e-12

// permeability of vacuum in henrys/meter
`define P_U0 (4.0e-7 * `M_PI)

// zero celsius in kelvin
`define P_CELSIUS0 273.15

`endif

/*
Copyright 2002, 2003 Tiburon Design Automation, Inc. All rights reserved.
This software has been provided pursuant to a License Agreement
containing restrictions on its use. This software contains
valuable trade secrets and proprietary information of
Tiburon Design Automation, Inc. and is protected by law. It may
not be copied or distributed in any form or medium, disclosed
to third parties, reverse engineered or used in any manner not
provided for in said License Agreement except with the prior
written authorization from Tiburon Design Automation, Inc.

Useful, common macro definitions and utilities
$RCSfile: compact.vams,v $ $Revision: 1.1 $ $Date: 2003/09/22 01:36:17 $
*/

`ifdef COMPACT_VAMS
`else
`define COMPACT_VAMS 1
// SPICE-specific different values:
`define SPICE_GMIN 1.0e-12
`define SPICE_K 1.3806226e-23
`define SPICE_Q 1.6021918e-19
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`define LARGE_REAL 1.0e38
`define MIN_CONDUCTANCE 1.0e-3
`define DEFAULT_TNOM 27

/* NOT_GIVEN are codes that are used to detect if a
* parameter value has been passed (future extensions
* to Verilog-A should make this obsolete). */
`define NOT_GIVEN -9.9999e-99
`define INT_NOT_GIVEN -9999999

`define N_MINLOG 1.0e-38
`define MAX_EXP 5.834617425e14
`define MIN_EXP 1.713908431e-15
`define EXP_THRESHOLD 34.0

`define TRUE 1
`define FALSE 0

/* Useful macro for setting Type
example: `SET_TYPE(P_TYPE, N_TYPE, Type);
will set variable Type */

`define SET_TYPE(n, p, Type) Type = 1; if (p == 1) Type = -1; if (n == 1) Type = 1

/* Print out value:
example: `DEBUG_STROBE("myVariable", myVariable); */

`define DEBUG_STROBE(xName, x) \
`ifdef DEBUG \

$strobe("\n%s = %g", xName, 1.0*x) \
`else \

$strobe("") \
`endif

`endif

`include "disciplines.vams" // Natures and disciplines
`include "constants.vams" // Common physical and math constants
module myModel(port1, port2);

electrical port1, port2;
parameter real input1= 1.0 from [0:inf];
parameter integer input2 = 1 from [-1:1] exclude 0;
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real X;
// this is a comment
/* this is a

* comment block */
analog begin

@( initial_step ) begin
// performed at the first timestep of an analysis

end
if (input2 > 0) begin

$strobe("input2 is positive",input1)
// module behavioral description
V(port1, port2) <+ I(port1, port2) * input1;

end
@( final_step ) begin

// performed at the last time step of an analysis
end

end
endmodule
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module_or_primative #({.param1(expr){, .param2(expr})} instance_name ({node {, node});

my_src #(.fstart(100), .ramp(z));
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