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.OPTIONS GMIN=le-12 METHOD=trap srcsteps = 100 gminsteps = 1

.OPTIONS ITL1=400 ITL6=100

vee vee 0 DC 2

VEE 0 VEE DC 2

IB1 VE 0 DC lu

XON1 VTAl 0 VE vCl XON1X

oN2 ouT 0 VE NPN1  1.00

XQP1 VTAl VTA2 vcc vec2 XQP1X

QP2 VTA2 VTA2 vcc PNP1 1

XQP3 ouT VTAl VTA2 vec3 XQP1X

RL ouT 0 1

vCl vCl 0 DC 1

ve2 vez 0 DC 0

ves3 ves 0 DC 0

c1 VIAL 0 10pf

Vstart Vs 0 Pulse (0 1 1m 1n 1ln 10s 20s)

B2 OouT2 0 V = v(OUT)*v(VS)+1lp

XM_RMS OUT2 V_AVE V_RMS M RMS

.tran su 50m 0 5u UIC
**#0====Al1l1_ Matched_Transistors_In_An_OTA_Add_Noise===
.control
**#l=====First_Observe_Noise_IN_XQONl_ Alone============
run

plot out2 v_ave v_rms  ylimit -5n .5n title QN1

**#2=====Next_Observe_Noise_IN_XQPl_Alone
alter vel de =0

alter vc2 dec =1

run

plot out2 v_ave v_rms ylimit -5n .5n titte QP1

**§2=====Last_Observe_Noise_IN_XQP3_Alone

alter vc2 dec =0

alter ve3 dec =1

run

plot out2 v_ave v_rms ylimit -5n .5n titte QP3
.endc

*====== ,models Using Near Perfect Transistors ============
.model NPN1 nNpN( BF = IMEG VAF = 1MEG )

.model PNPl pNP( BF = IMEG VAF = 1MEG )

*====== ,SUBCKT XON1X Models Audio Noise to NPN current ============
: |©]

* OUT_1KOHM

* Bl T /_\

* (B) |A/BN \7|' T Inoise collector = sqgrt(2*g*Idc*BW)
* |__ | \_/ |’=>El _|__ PWL Vnoise_base_rb@0 = Inoise*re

* : _l /_ 0\ = Inoise*(Kt/q)/Idc
* /AN /TN

* ‘NGN| \ / 0\ \_//

* \ / .include Noise audiolK.txt

* NoiseGainNode |TET‘ _l

* 1 = Normal o /17

* 0 =

* 10 = 10X gain



.SUBCKT XON1X C B E NCN
.include Noise audiolK.txt
ON1 c Bl El NPN1 1
M El E DC 0
BN B B1 v = v(NCN)*y@audiolK )+=(13u/(i(VM)+5n))"
.ENDS XON1X
*¥====== ,SUBCKT XOQP1lX Models Audio Noise to PNP current ============
*
: ©]
* OUT_1KOHM
M 3
* Bl T /_\
* (B) |_/BN \_|' -|' Inoise collector = sqrt(2*g*Idc*BW)
* | . “<- El1 _|__ PWL Vnoise_base_rb@0 = Inoise*re
* : - /_\ = Inoise*(Kt/q)/Idc
* I ' Y 2 W
* NGN \ / 0\ \_//
* ‘_| T \ / .include Noise_audiolK.txt
*
*  NoiseGainNode |_ET{ e
* = Normal . 777
* 0 = Off
* 10 = 10X gain
.SUBCKT XQP1lX C B E NCN
.include Noise_audiolK2.txt
QP1 c B1 El PNP1 1
M El E DC 0
BN B Bl v = v®NCN)*y@udiolK2 )«(13u/(i(VM)+5n))".5
.ENDS XQP1X
* ====== _SUBCKT M_RMS Sanity Check RMS Meter =======
* -> V_AVE
* V_IN->| RMS A Sanity RMS Meter
* -> V_RMS
* Vsum Rave Vsum2 Rave2 V_RMS Rrms
* _ /N /N /\_v.avE _ /\ /\ /\_vave2 _ /\ /\ /\_
* VARV ’ _IZ \/ { VARV
* V_IN->/T T\ A NN s
* \ /Bsum \ /Bsum2 \ /Brms /17
* 1 Cave _|_ I Cave2 _|_ I
* /17 /17 /17 /17 /17
*
.SUBCKT M RMS V_IN V_AVE V_RMS
Bsum Vsum 0 V = v(V_IN)
Rave Vsum V_AVE 1
Cave V_AVE o 10m
Bsum2 vsum2 0 Vv = (v(V_IN) -v(V_AVE))"2
Rave2 Vsum2 Vave2 1
cave2 Vave2 0 Tm
Brms V_RMS o vV = V(VaveZ)Ao.s
Rrms V_RMS vo 1k
.ENDS M_RMS
.end
END_OF_SPICE
**#l=====First_Observe_Noise_IN_XQNl Alone============
run
plot out2 v_ave v_rms ylimit -5n .5n title QN1
Sn0n Graph 9 - tran9: QN1
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**#2=====Next_Observe_Noise_ IN_ XQP1l Alone



alter vel dc =0
alter vc2 de =1
run

plot out2 v_ave v_rms ylimit -5n .5n titte QP1

(@& 00 Graph 10 - tran10: QP1
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**§3=====Last_Observe_Noise_IN_XQP3_Alone
alter ve2 de =0
alter ve3 dec =1
run
plot out2 v_ave v_.rms ylimit -5n .5n titte QP3
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Only the matched pairs add noise
In the LM3080 architecture,
eight transistors all add equal shot noise.
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