
PWL_Noise_audio_1K
*  OUT_1KOHM   Rload
*     _____/\  __                _____
*   _|_      \/  |              |     |-> V_AVE
*  /   \         |   OUT_1KOHM->|M_RMS|
* /VpwlT\       _|_             |_____|-> V_RMS
* \     /       ///
*  \___/        Gnd
*    |           
*   _|_Noise_1K_@_1K.txt 
*   ///
*   Gnd      www.idea2ic.com
*            dsauersanjose@aol.com  4/26/08
*
*  VpwlT OUT   0  PWL(       <==  Format for piecewise linear file is as so. 
*  + 0      0.38156547         Random Noise from a javascript calculator.
*  + 1.00E-06 0.60066694         The step of time is 25um and bandwidth
*  + 2.00E-06 0.361341313        of noise will therefore be a a 20kHz. 
*  .........etc............
*  + 0.000003 0.944365605        The total measurement time is 50ms which 
*  + 5.16E-04 0.658730205        corresponds to a 20Hz resolution
*  + )
*
*  This text file is located at the following 
*  Users/donsauer/Documents/MacSpice/Noise_audio1K.txt 
*  .tran    TSTEP                TSTOP       TSTART     TMAX      ?UIC?
Rload       audio1K              0           1k

.include                            Noise_audio1K.txt
XM_RMS   audio1K    V_AVE   V_RMS    M_RMS
.tran    5u                 50m        0          5u         UIC

*=======Audio_Freq_Level_Noise_Can_Come_In_Handy======

.control
run
plot      audio1K    V_AVE   V_RMS

linearize
set     specwindow = "rectangular"
spec       20       100k     20     v(audio1K) 
plot      mag(v(audio1K))   loglog
.endc
* ====== .SUBCKT M_RMS V_IN V_AVE V_RMS  =======
*              ____
*             |    |-> V_AVE
*       V_IN->| RMS|            NOISE SANITY CHECKER
*             |____|-> V_RMS
*
*
*          Vsum    Rave         Vsum2   Rave2       V_RMS    Rrms
*          __/\  /\  /\_ V_AVE  __/\  /\  /\_ Vave2 __/\  /\  /\_
*        _|_   \/  \/   |     _|_   \/  \/   |    _|_   \/  \/   |
* V_IN->/   \          _|_   /   \          _|_  /   \          _|_
*       \___/Bsum      ___   \___/Bsum2     ___  \___/Brms      ///
*         |             |      |             |     |
*        _|_      Cave _|_    _|_     Cave2 _|_   _|_
*        ///           ///    ///           ///   ///
*

.SUBCKT M_RMS  V_IN  V_AVE V_RMS
Bsum       Vsum      0         V = v(V_IN)
Rave         Vsum      Vave      1
Cave         V_AVE  0         20m
Bsum2     Vsum2     0         V = (v(V_IN)-v(V_AVE))^2
Rave2        Vsum2     Vave2     1
Cave2        Vave2     0         15m
Brms       V_RMS  0         V = v(Vave2)^0.5
Rrms         V_RMS  V0        1k
.ENDS    M_RMS

.end

=====================END_OF_SPICE============================

=========GENERATE_THE_20Hz_to_20KHZ_WAVEFORM===================

First need to generate a Audio_1KOhm Noise source

4nV*sqrt(20kHz) = .566uV_rms noise
set Min Frequency at 20Hz
set Max Frequency at 20KHz

* http://www.idea2ic.com/PlayWithJavascript/RandomPWL2.html 



The SUBCKT "M_RMS" is for sanity checking.
The V_RMS port attempts to plot the rms value. 



The rms value should come close to 0.565uv.
The voltage_ppk should be within +/-1.7uV 
for 99% of the time. 

The spectrum should have a 20KHz Bandwidth.
Since the frequency bins are each 20Hz wide,
the expected level is 4nV*sqrt(20) = 17.9nV_rms
In peak value terms that should be 25.3nV_pk.



The "linearize" statement interpolates the waveform.
Ideally a sinc function should be used.
As a result, the 20KHz limited Noise waveform
should be expected to have harmonics.
 


