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.SUBCKT  PreDe_IO In_D En_D IO_P  IO_N  PC_ref PU_ref PD_ref GC_ref
+  TDelay = 10.0e-9;
+  ScaleBoost = -0.5;
*
XPosM In_D IO_P  PU_ref PC_ref PD_ref GC_ref En_D IO_buf
XNegM In_NM IO_N  PU_ref PC_ref PD_ref GC_ref En_D IO_buf
XPosB In_PB IO_P  PU_refPB PC_refPB PD_refPB GC_refPB En_D IO_buf
XNegB In_NB IO_N  PU_refNB PC_refNB PD_refNB GC_refNB En_D IO_buf
*
Einv1  In_NM   PD_ref  VCVS  PU_ref In_D   1
Edly1  In_NB PD_ref VCVS  DELAY  In_D PD_ref TD=TDelay
Edly2  In_PB PD_ref VCVS  DELAY  In_NM PD_ref TD=TDelay
*
VpcP PC_ref PC_refPB DC=0
VpuP PU_ref PU_refPB DC=0
VpdP PD_ref PD_refPB DC=0
VgcP GC_ref GC_refPB DC=0
*
VpcN PC_ref PC_refNB DC=0
VpuN PU_ref PU_refNB DC=0
VpdN PD_ref PD_refNB DC=0
VgcN GC_ref GC_refNB DC=0
*
FpcP PC_ref IO_P  CCCS  VpcP ScaleBoost
FpuP PU_ref IO_P  CCCS  VpuP ScaleBoost
FpdP PD_ref IO_P  CCCS  VpdP ScaleBoost
FgcP GC_ref IO_P  CCCS  VgcP ScaleBoost
*
FpcN PC_ref IO_N  CCCS  VpcN ScaleBoost
FpuN PU_ref IO_N  CCCS  VpuN ScaleBoost
FpdN PD_ref IO_N  CCCS  VpdN ScaleBoost
FgcN GC_ref IO_N  CCCS  VgcN ScaleBoost
*
.ENDS
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`include "constants.vams"

`include "disciplines.vams"

`include "Library.va"
module PreDe_IO (In_D, En_D, IO_P, IO_N, PC_ref, PU_ref, PD_ref, GC_ref);

input      In_D, En_D;

electrical In_D, En_D;

inout IO_P, IO_N, PC_ref, PU_ref, PD_ref, GC_ref, PC_refPB, PU_refPB, PD_refPB, GC_refPB…;

electrical IO_P, IO_N, PC_ref, PU_ref, PD_ref, GC_ref, PC_refPB, PU_refPB, PD_refPB, GC_refPB…;

parameter  real  TDelay = 10.0e-9;
parameter  real  ScaleBoost = -0.5;

IO_buffer PosM (In_D,  En_D, Rcv_PM, IO_P, PC_ref,   PU_ref,   PD_ref,   GC_ref);

IO_buffer NegM (In_NM, En_D, Rcv_NM, IO_N, PC_ref,   PU_ref,   PD_ref,   GC_ref);

IO_buffer PosB (In_PB, En_D, Rcv_PB, IO_P, PC_refPB, PU_refPB, PD_refPB, GC_refPB);

IO_buffer NegB (In_NB, En_D, Rcv_NB, IO_N, PC_refNB, PU_refNB, PD_refNB, GC_refNB);

Inverter                          Inv1  (In_D,  In_NM, PU_ref, PD_ref);

Delay     #(.DelayTime(TDelay))   Dly1  (In_D,  In_NB, PD_ref);

Delay     #(.DelayTime(TDelay))   Dly2  (In_NM, In_PB, PD_ref);

Isource #(.M(ScaleBoost))       IpcP (PC_ref, IO_P, PC_ref, PC_refPB);

Isource #(.M(ScaleBoost))       IpuP (PU_ref, IO_P, PU_ref, PU_refPB);

Isource #(.M(ScaleBoost))       IpdP (PD_ref, IO_P, PD_ref, PD_refPB);

Isource #(.M(ScaleBoost))       IgcP (GC_ref, IO_P, GC_ref, GC_refPB);

Isource #(.M(ScaleBoost))       IpcN (PC_ref, IO_N, PC_ref, PC_refNB);

Isource #(.M(ScaleBoost))       IpuN (PU_ref, IO_N, PU_ref, PU_refNB);

Isource #(.M(ScaleBoost))       IpdN (PD_ref, IO_N, PD_ref, PD_refNB);

Isource #(.M(ScaleBoost))       IgcN (GC_ref, IO_N, GC_ref, GC_refNB);

endmodule
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//*****************************************************************************

module Inverter (In, Out, Pref, Gref);

input      In, Pref, Gref;

electrical In, Pref, Gref;

output     Out;

electrical Out;

analog begin

V(Out, Gref) <+ V(Pref, In);

end

endmodule

//*****************************************************************************

module Delay (In, Out, Gref);

input      In, Gref;

electrical In, Gref;

output     Out;

electrical Out;

parameter real DelayTime = 0.0 from [0:inf);

analog begin

V(Out, Gref) <+ absdelay(V(In, Gref), DelayTime);

end

endmodule

//*****************************************************************************
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//*****************************************************************************

module Isource (OutP, OutN, SenseP, SenseN);

input      SenseP, SenseN;

electrical SenseP, SenseN;

output     OutP, OutN;

electrical OutP, OutN;

parameter real M = 1.0;

analog begin

V(SenseP, SenseN) <+ 0.0;

I(OutP, OutN)     <+ M * I(SenseP, SenseN);

end

endmodule

//*****************************************************************************

module IO_buffer (In_D, En_D, Rcv_D, IO, PC_ref, PU_ref, PD_ref, GC_ref);

…

…

…

endmodule

//*****************************************************************************
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-- genhdl\predeemphasis/predeemphasis.vhd
-- Generated by SystemVision netlister 1.0 build 2005.25.1_SV
-- File created Mon Jun 06 11:26:08 2005

LIBRARY ieee;
USE ieee.std_logic_1164.all;
USE ieee.electrical_systems.all;
LIBRARY edulib;
USE work.all;

entity PREDEEMPHASIS is
end entity PREDEEMPHASIS;

architecture arch_PREDEEMPHASIS of PREDEEMPHASIS is
signal RCV_D_PM: STD_LOGIC;
signal IN_BN: STD_LOGIC;
terminal GCREF_PB: ELECTRICAL;
terminal VCC: ELECTRICAL;
terminal PUREF_NB: ELECTRICAL;
signal RCV_D_NM: STD_LOGIC;
signal IN_BP: STD_LOGIC;
terminal GCREF_NB: ELECTRICAL;
terminal PDREF_PB: ELECTRICAL;
terminal PCREF_PB: ELECTRICAL;
signal RCV_D_PB: STD_LOGIC;
terminal PDREF_NB: ELECTRICAL;
terminal PCREF_NB: ELECTRICAL;
signal IN_MN: STD_LOGIC;
signal RCV_D_NB: STD_LOGIC;
signal IN_MP: STD_LOGIC;
terminal OUT_N: ELECTRICAL;
terminal OUT_P: ELECTRICAL;
terminal PUREF_PB: ELECTRICAL;
signal EN_D: STD_LOGIC;

begin
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MAIN_P : entity WORK.IBIS_IO(IO_2EQ)
generic map ( C_COMP => 1.2E-12 )
port map ( IN_D => IN_MP,

EN_D => EN_D,
RCV_D => RCV_D_PM,
IO => OUT_P,
PC_REF => VCC,
PU_REF => VCC,
PD_REF => ELECTRICAL_REF,
GC_REF => ELECTRICAL_REF );

MAIN_N : entity WORK.IBIS_IO(IO_2EQ)
generic map ( C_COMP => 1.2E-12 )
port map ( IN_D => IN_MN,

EN_D => EN_D,
RCV_D => RCV_D_NM,
IO => OUT_N,
PC_REF => VCC,
PU_REF => VCC,
PD_REF => ELECTRICAL_REF,
GC_REF => ELECTRICAL_REF );

BOOST_P : entity WORK.IBIS_IO(IO_2EQ)
generic map ( C_COMP => 1.2E-12 )
port map ( IN_D => IN_BP,

EN_D => EN_D,
RCV_D => RCV_D_PB,
IO => OUT_P,
PC_REF => PCREF_PB,
PU_REF => PUREF_PB,
PD_REF => PDREF_PB,
GC_REF => GCREF_PB );

BOOST_N : entity WORK.IBIS_IO(IO_2EQ)
generic map ( C_COMP => 1.2E-12 )
port map ( IN_D => IN_BN,

EN_D => EN_D,
RCV_D => RCV_D_NB,
IO => OUT_N,
PC_REF => PCREF_NB,
PU_REF => PUREF_NB,
PD_REF => PDREF_NB,
GC_REF => GCREF_NB );
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IPCP : entity WORK.CCCS(IDEAL)
generic map ( GAIN => -0.5 )
port map ( OUT_P => VCC,

OUT_N => OUT_P,
IN_P => VCC,
IN_N => PCREF_PB );

IPUP : entity WORK.CCCS(IDEAL)
generic map ( GAIN => -0.5 )
port map ( OUT_P => VCC,

OUT_N => OUT_P,
IN_P => VCC,
IN_N => PUREF_PB );

IPDP : entity WORK.CCCS(IDEAL)
generic map ( GAIN => -0.5 )
port map ( OUT_P => ELECTRICAL_REF,

OUT_N => OUT_P,
IN_P => ELECTRICAL_REF,
IN_N => PDREF_PB );

IGCP : entity WORK.CCCS(IDEAL)
generic map ( GAIN => -0.5 )
port map ( OUT_P => ELECTRICAL_REF,

OUT_N => OUT_P,
IN_P => ELECTRICAL_REF,
IN_N => GCREF_PB );
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IPCN : entity WORK.CCCS(IDEAL)

generic map ( GAIN => -0.5 )

port map ( OUT_P => VCC,

OUT_N => OUT_N,

IN_P => VCC,

IN_N => PCREF_NB );

IPUN : entity WORK.CCCS(IDEAL)

generic map ( GAIN => -0.5 )

port map ( OUT_P => VCC,

OUT_N => OUT_N,

IN_P => VCC,

IN_N => PUREF_NB );

IPDN : entity WORK.CCCS(IDEAL)

generic map ( GAIN => -0.5 )

port map ( OUT_P => ELECTRICAL_REF,

OUT_N => OUT_N,

IN_P => ELECTRICAL_REF,

IN_N => PDREF_NB );

IGCN : entity WORK.CCCS(IDEAL)

generic map ( GAIN => -0.5 )

port map ( OUT_P => ELECTRICAL_REF,

OUT_N => OUT_N,

IN_P => ELECTRICAL_REF,

IN_N => GCREF_NB );
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R1 : entity EDULIB.RESISTOR(IDEAL)

generic map ( RES => 100.0 )

port map ( P1 => OUT_N,

P2 => OUT_P );

V1 : entity EDULIB.V_CONSTANT(IDEAL)

generic map ( LEVEL => 5.0 )

port map ( POS => VCC,

NEG => ELECTRICAL_REF );

LEVELSET1 : entity EDULIB.LEVELSET

port map ( LEVEL => EN_D );

DIG_PULSE1 : entity EDULIB.DIG_PULSE(IDEAL)

generic map ( INITIAL_DELAY => 0.1NS,

PERIOD => 50NS )

port map ( OUT_STATE => IN_MP );

INVERTER1 : entity EDULIB.INVERTER

port map ( INPUT => IN_MP,

OUTPUT => IN_MN );

DELAY_1 : entity WORK.DIG_DELAY(IDEAL)

generic map ( DELAY => 10.0E-9 SEC,

IC_OUT => '1' )

port map ( INPUT => IN_MN,

OUTPUT => IN_BP );

DELAY_2 : entity WORK.DIG_DELAY(IDEAL)

generic map ( DELAY => 10.0E-9 SEC,

IC_OUT => '0' )

port map ( INPUT => IN_MP,

OUTPUT => IN_BN );

end architecture arch_PREDEEMPHASIS;
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