
Hello, and welcome to the TI Precision Lab discussing intrinsic op amp noise, 
part 5.   
 
In the last video we learned some rules of thumb that help to simplify noise 
calculations.  In this video we will show how to perform noise simulations using 
Tina-TI, a free SPICE simulation program.!
!
!

"!



#$!%&'!%&()*!$+(,'!-(*'+!.'!/01/210%'*!%&'!+2%32%!$+(,'!4+)!%&'!56789:!/()/2(%!,&+.$!
+$!%&(,!,1(*';!!#$!%&(,!3)','$%0<+$!.'!.(11!1'0)$!&+.!%+!,+1-'!%&'!,0='!3)+>1'=!2,($?!
,(=210<+$;!!@,($?!,(=210<+$!%+!,+1-'!$+(,'!3)+>1'=,!(,!=2/&!'0,')!%&0$!&0$*!
/01/210<+$,A!,+!$0%2)011B!,+='!'$?($''),!/&++,'!%+!,C(3!%&'!&0$*!/01/210<+$,!0$*!
)'1B!+$1B!23+$!,(=210<+$;!!D+$E%!4011!($%+!%&(,!%)03F!!G&'!&0$*!/01/210<+$,!?(-'!2,'421!
($,(?&%!($%+!%&'!*+=($0$%!$+(,'!,+2)/',A!.&(/&!&'13,!?)'0%1B!.&'$!.+)C($?!%+!)'*2/'!
$+(,';!!H2)%&')=+)'A!%&')'!=0B!>'!0$!(,,2'!.(%&!%&'!,(=210<+$!%&0%!3)+*2/',!0$!
'))+$'+2,!)',21%;!!5$!%&'!+%&')!&0$*A!&0-($?!0?)''='$%!>'%.''$!,(=210<+$!0$*!
&0$*!/01/210<+$!?(-',!B+2!,%)+$?!/+$I*'$/'!%&0%!B+2)!0$,.')!(,!/+))'/%;!!

9!



J'4+)'!*+($?!0!$+(,'!,(=210<+$A!B+2!$''*!%+!>'!-')(4B!%&0%!%&'!/()/2(%!(,!/+$$'/%'*!
3)+3')1B;!!G&(,!(,!(=3+)%0$%!>'/02,'!K6#LM!.(11!$+%!$'/',,0)(1B!(,,2'!0$!'))+)!+)!
.0)$($?!(4!%&'!/()/2(%!(,!=(,.()'*;!!5N'$A!/()/2(%,!%&0%!0)'!=(,.()'*!O2,%!?(-'!0$!
($/+))'/%!$+(,'!,(=210<+$!)',21%A!.&(/&!/0$!%)(/C!B+2!($%+!%&($C($?!%&0%!B+2)!,B,%'=!
&0,!)'011B!?)'0%!$+(,'!3')4+)=0$/';!G&'!'0,(',%!.0B!%+!>'!/+$I*'$%!%&0%!B+2)!/()/2(%!
(,!/+$$'/%'*!/+))'/%1B!(,!%+!)2$!0$!0/!%)0$,4')!/&0)0/%')(,</;!!P'4')!%+!%&'!-(*'+,!+$!
J0$*.(*%&!4+)!0!)'-('.!+4!&+.!%+!)2$!0$!0/!%)0$,4')!/&0)0/%')(,</!,(=210<+$;!!7!-')B!
,(=31'!&0$*!/01/210<+$!4+)!?0($!0$*!>0$*.(*%&!/0$!/+$I)=!%&0%!%&'!,(=210<+$!
/()/2(%!(,!.+)C($?!0,!($%'$*'*;!
!

Q!



7$+%&')!(=3+)%0$%!%&($?!%+!/&'/C!>'4+)'!*+($?!0!,(=210<+$!(,!(4!%&'!+3!0=3E,!K6#LM!
=+*'1!($/12*',!$+(,'!/&0)0/%')(,</,;!!#4!B+2!*+2>1'R/1(/C!+$!G'S0,!#$,%)2='$%,!
=+*'1,!($!G#T7RG#!0$*!/1(/C!UM$%')!V0/)+AW!0!$'%!1(,%!-('.')!.(11!+3'$;!!G&'!%+3!+4!%&'!
$'%!1(,%!+$!G#!=+*'1,!($/12*',!0!*',/)(3<+$!+4!.&0%!(,!=+*'1'*;!G&'!C'B!30)0='%'),!
%+!1++C!4+)!0)'!!"#$%&'()%*+,&"(!-,&'-.&/0,1$,"23&0$*!!"#$%&2$00,"%&"(!-,&'-.&
/0,1$,"23;!
!
5%&')!K6#LM!,+N.0)'!30/C0?',!.(11!&0-'!,(=(10)!$'%!1(,%!-('.'),;!!#$!%&'!$'S%!-(*'+A!
.'!.(11!,&+.!0!=+)'!/+=3)'&'$,(-'!='%&+*!%&0%!/+$I)=,!%&'!0//2)0/B!+4!%&'!$+(,'!
=+*'1;!!#%!(,!(=3+)%0$%!%+!>'!0.0)'!+4!%&'!40/%!%&0%!$+%!011!K6#LM!=+*'1,!.(11!=+*'1!
$+(,';!!#$!40/%A!%&(,!0331(',!%+!+%&')!30)0='%'),!0,!.'11;!!71.0B,!>'!0.0)'!+4!.&0%!
B+2)!=+*'1!/+-'),A!0$*!01.0B,!/+=30)'!B+2)!,(=210%'*!)',21%!%+!0!&0$*!/01/210<+$;!!!!

X!



G+!)2$!0!$+(,'!0$01B,(,!,(=210<+$!($!G($0!K6#LMA!/1(/C!U7$01B,(,W!($!%&'!='$2!>0)A!%&'$!
/1(/C!UT+(,'!7$01B,(,;W!G&(,!>)($?,!23!%&'!UT+(,'!7$01B,(,W!.($*+.;!!M$%')!%&'!K%0)%!
4)'Y2'$/B!0$*!M$*!4)'Y2'$/B!0//+)*($?!%+!B+2)!0331(/0<+$;!!#$!%&(,!'S0=31'A!.'!0)'!
0$01BZ($?!%&'!,0='!/()/2(%!4)+=!%&'!&0$*!/01/210<+$!($!T+(,'!Q;!!G&'!>0$*.(*%&!+4!
%&(,!'S0=31'!/()/2(%!(,!"[\C]Z;!!!
!
#$!?'$')01A!(%!(,!?++*!/&++,'!0$!'$*!4)'Y2'$/B!%&0%!(,!+$'!+)!%.+!*'/0*',!?)'0%')!
%&0$!%&'!>0$*.(*%&!+4!B+2)!/()/2(%;!!G&(,!(,!*+$'!,+!%&0%!.'!/0$!($%'?)0%'!%&'!,C()%!+4!
%&'!1+.!30,,!I1%')!)',3+$,';!!G&'!,%0)%!4)'Y2'$/B!(,!?'$')011B!,'1'/%'*!%+!>'!^;"]ZA!+)!
"^^=]ZA!,+!%&0%!%&'!"_4!$+(,'!(,!($/12*'*;!!G&'!*'4021%!$2=>')!+4!3+($%,!(,!"^^;!!G&(,!
(,!$+)=011B!,2`/('$%!4+)!=+,%!/01/210<+$,A!01%&+2?&!B+2!/0$!0**!=+)'!3+($%,!%+!
(=3)+-'!0//2)0/B;!!K'1'/%!%&'!U+2%32%!$+(,'W!0$*!U%+%01!$+(,'W!*(0?)0=,;!4$%#$%&
"(!-,!(,!%&'!$+(,'!,3'/%)01!*'$,(%B!='0,2)'*!0%!0$B!='%')!+)!3)+>';!!#4!B+2!&0-'!
,'-')01!='%'),!310/'*!+$!%&'!,(=210<+$!,/&'=0</A!B+2!.(11!?'%!+$'!/2)-'!4+)!'0/&!
='%');!!G&'!5(%*)&"(!-,&(,!%&'!PVK!$+(,'!($%'?)0%'*!2,($?!%&'!='%&+*,!%&0%!.')'!
*(,/2,,'*!($!3)'-(+2,!-(*'+,;!!a'%E,!%0C'!0!1++C!0%!%&'!)',21%,!4+)!%&(,!'S0=31';!

[!



G&(,!,1(*'!,&+.,!%&'!,(=210<+$!)',21%,;!!G&'!?)03&!+$!%&'!1'N!(,!%&'!,3'/%)01!*'$,(%B!
31+%A!/011'*!U52%32%!T+(,'W!>B!G#T7RG#;!T+%'!%&0%!%&'!"_4A!>)+0*>0$*!0$*!I1%')'*!
)'?(+$,!0)'!/1'0)1B!-(,(>1';!!G&'!I1%')'*!)'?(+$!)',21%,!32)'1B!4)+=!%&'!+3!0=3E,!
($&')'$%!>0$*.(*%&!1(=(%0<+$,A!,($/'!%&')'!(,!$+!I1%')!+$!%&'!/()/2(%;!!
!
G&'!?)03&!+$!%&'!)(?&%!(,!%&'!($%'?)0%'*!PVK!$+(,'A!/011'*!UG+%01!T+(,'W!>B!G#T7RG#;!
G&(,!?)03&!(,!/01/210%'*!2,($?!%&'!,0='!'Y20<+$,!($%)+*2/'*!($!%&'!&0$*!/01/210<+$!
,'/<+$;!!G&0%!(,A!%&'!-+1%0?'!$+(,'!,3'/%)01!*'$,(%B!(,!,Y20)'*A!($%'?)0%'*!0/)+,,!
4)'Y2'$/BA!0$*!%&'!,Y20)'!)++%!(,!%0C'$!+$!%&'!)',21%;!!G&'!%+%01!$+(,'!31+%!,&+.,!%&'!
$+(,'!($%'?)0%'*!23!%+!0!?(-'$!4)'Y2'$/B!.(%&!0!>)(/C!.011!I1%');!!H+)!'S0=31'A!%&'!
$+(,'!($%'?)0%'*!4)+=!^;"]Z!%+!"^^C]Z!(,!0>+2%!"[92b!)=,;!!@1<=0%'1BA!%&'!=+,%!
(=3+)%0$%!($4+)=0<+$!%&0%!/0$!>'!%0C'$!4)+=!%&(,!?)03&!(,!%&'!%+%01!$+(,'!0/)+,,!%&'!
/()/2(%E,!'$<)'!>0$*.(*%&;!H+)!%&(,!'S0=31'A!%&'!%+%01!$+(,'!0/)+,,!%&'!'$<)'!
>0$*.(*%&!(,!0>+2%!Q^Q2b!)=,;!!T+</'!%&0%!%&'!($%'?)0%'*!$+(,'!/+$-')?',!%+!0!I$01!
-012';!G&(,!+//2),!>'/02,'!%&'!1+.!30,,!I1%')!)',3+$,'!+4!%&'!+3!0=3!1(=(%,!%&'!%+%01!
$+(,';!#$!?'$')01A!B+2!,&+21*!1++C!4+)!%&'!($%'?)0%'*!$+(,'!/2)-'!%+!/+$-')?'!0,!($!%&(,!
'S0=31';!!#4!(%!*+',!$+%!/+$-')?'!B+2!=0B!&0-'!%+!($/)'0,'!%&'!UM$*!H)'Y2'$/BW!($!
B+2)!,(=210<+$;!!!
!
K+A!&+.!*+',!%&'!,(=210<+$!)',21%!/+=30)'!.(%&!%&'!&0$*!/01/210<+$,!4)+=!$+(,'!
-(*'+!Qc!!G&'!%+%01!$+(,'!4)+=!%&'!&0$*!/01/210<+$!.0,!Q9X2b!)=,!0$*!%&'!!

8!



T+.!%&0%!.'!C$+.!&+.!%+!*+!$+(,'!,(=210<+$,!1'%E,!%)B!0!4'.!=+)'!'S0=31',;!!G&(,!
'S0=31'!(,!%&'!,0='!/()/2(%!%&0%!.'!O2,%!,(=210%'*A!'S/'3%!%&0%!0!I1%')!/030/(%+)!L4!+4!
"$H!(,!0**'*;!!G&(,!I1%')!.(11!*'/)'0,'!%&'!(=3'*0$/'!+4!%&'!30)011'1!/+=>($0<+$!+4!P4!
0$*!L4!0%!&(?&!4)'Y2'$/(',;!!G&(,!/02,',!%&'!/1+,'*R1++3!?0($!%+!)'*2/'!.(%&!
4)'Y2'$/BA!>'/02,'!%&'!/1+,'*R1++3!?0($!(,!'Y201!%+!%&'!(=3'*0$/'!+4!%&'!4''*>0/C!
$'%.+)C!*(-(*'*!>B!P"A!d";!!7%!,+='!4)'Y2'$/B!%&'!/030/(%+)!'e'/<-'1B!>'/+=',!0!
,&+)%A!.&(/&!)'*2/',!%&'!/1+,'*R1++3!?0($!%+!"b_b!+)!^*J;!!G&'!?0($!.(11!)'=0($!0%!
^*J!2$<1!%&'!+3!0=3E,!>0$*.(*%&!1(=(%!/02,',!%&'!?0($!%+!42)%&')!*'/)'0,'!42)%&');!!
T+</'!%&0%!%&(,!/2)-'!+$!%&'!>+f+=!1'N!,&+.,!%&'!'e'/%,!.(%&!0$*!.(%&+2%!%&'!
I1%');!!g+2!/0$!,''!%&0%!.&'$!%&'!I1%')!/030/(%+)!(,!0/<$?!1(C'!0!,&+)%A!%&'!0f'$20<+$!
(,!0>+2%!X^*J;!
!
G&'!+2%32%!$+(,'A!+)!,3'/%)01!*'$,(%BA!/2)-'A!+$!%&'!%+3!)(?&%!(,!,(=210%'*!4)+=!%&'!
($32%!$+(,'!,3'/%)01!*'$,(%B!=21<31('*!>B!%&'!/()/2(%E,!?0($!-,;!4)'Y2'$/B;!!G&2,A!%&'!
I1%')!0f'$20%',!%&'!$+(,'!>B!0>+2%!X^*J!=0S(=2=;!!H($011BA!%&'!($%'?)0%'*!$+(,'!
/2)-'!+$!%&'!>+f+=!)(?&%!%'11,!2,!%&0%!%&'!%+%01!+2%32%!$+(,'!(,!)'*2/'*!4)+=!Q^Q2b!
)=,!%+!0>+2%!!Q82b!)=,;!!G&'!I1%')!)'*2/'*!$+(,'!>B!0!40/%+)!+4!\;[F!!7,!1+$?!0,!B+2)!
0331(/0<+$!*+',$E%!$''*!%&'!>0$*.(*%&A!%&(,!(,!0!-')B!'e'/<-'!.0B!%+!)'*2/'!$+(,';!!
]+.'-')A!%&(,!='%&+*!.+)C,!>',%!.(%&!0=31(I'),!%&0%!&0-'!&(?&!?0($;!!a'%E,!/+$,(*')!
0$!0=31(I')!.(%&!1+.')!?0($;!!!

:!



#$!%&(,!'S0=31'!%&'!/1+,'*R1++3!?0($!(,!9b_b!+)!8*J;!!G&'!I1%')!>'&0-',!($!%&'!,0='!
.0BA!'S/'3%!%&0%!%&'!'e'/<-'!0f'$20<+$!.&'$!%&'!/030/(%+)!(,!0/<$?!1(C'!0!,&+)%!(,!
+$1B!8*J;!!#$!?'$')01A!%&(,!%B3'!+4!I1%')!.(11!)'*2/'!%&'!?0($!4)+=!%&'!*/!?0($!%+!0!?0($!
+4!"b_b;!!G&2,A!%&(,!I1%')!(,!=+,%!'e'/<-'!4+)!/()/2(%,!.(%&!&(?&!?0($;!!
!
a++C($?!0%!%&'!,3'/%)01!*'$,(%B!/2)-'!+$!%&'!%+3!)(?&%A!B+2!/0$!,''!%&'!$+(,'!
)'*2/<+$!4)+=!%&'!I1%')!+//2),!($!%&'!>)+0*>0$*!)'?(+$;!H($011BA!%&'!($%'?)0%'*!$+(,'!
/2)-'!+$!%&'!>+f+=!)(?&%!.(%&!0$*!.(%&+2%!%&'!I1%')!,&+.,!%&0%!$+(,'!(,!)'*2/'*!
4)+=!Q8!%+!9"2b;!!T+(,'!(,!)'*2/'*!>B!0!40/%+)!+4!";:!4+)!%&(,!/()/2(%A!>2%!.0,!)'*2/'*!
>B!0!40/%+)!+4!\;[!4+)!%&'!3)'-(+2,!&(?&R!?0($!/()/2(%F!!!
!
h'!/0$!,''!4)+=!%&(,!'S0=31'!%&0%!%&'!L4!I1%')!(,!$+%!0,!'e'/<-'!4+)!1+.!?0($!/()/2(%,;!!
#$!%&(,!/0,'A!&+.!*+!.'!3)+3')1B!I1%')!$+(,'!4)+=!1+.!?0($!/()/2(%,c!

\!



@,($?!0$!'S%')$01!I1%')A!.&(/&!(,!0!I1%')!+2%,(*'!%&'!+3!0=3!4''*>0/C!1++3A!(,!%&'!
=+,%!'e'/<-'!.0B!%+!)'*2/'!$+(,'!($!/()/2(%,!.(%&!1+.!?0($;!!!
!
a++C($?!0%!%&'!?0($!-,;!4)'Y2'$/B!/2)-',!+$!%&'!>+f+=!1'NA!.'!,''!%&0%!%&'!?0($!4+)!
%&'!/()/2(%!.(%&!0$!'S%')$01!I1%')!/+$<$2+2,1B!)+11,!+eA!.&')'!0,!%&'!?0($!4+)!%&'!
/()/2(%!.(%&!%&'!LH!I1%')!)'*2/',!%+!^*J!0$*!)'=0($,!/+$,%0$%!2$<1!%&'!+3!0=3!)+11R+e!
)'?(+$;!!G&'!'S%')$01!I1%')!3)+-(*',!,(?$(I/0$%1B!=+)'!0f'$20<+$!%&0$!%&'!L4!I1%');!!!
!
G&'!>'$'I%!+4!%&'!'S%')$01!I1%')!(,!01,+!/1'0)!.&'$!1++C($?!0%!%&'!,3'/%)01!*'$,(%B!
/2)-'!+$!%&'!%+3!)(?&%;!!H($011BA!%&'!($%'?)0%'*!$+(,'!/2)-'!+$!%&'!>+f+=!)(?&%!
/+=30)',!%&'!$+(,'!.(%&+2%!%&'!I1%')A!.(%&!0!L4!I1%')!0$*!.(%&!0$!'S%')$01!I1%');!G&'!
'S%')$01!I1%')!)'*2/',!$+(,'!>B!0!40/%+)!+4!9^F!!G&'!+$1B!*(,0*-0$%0?'!%+!2,($?!%&'!
'S%')$01!I1%')!(,!%&0%!%&'!+2%32%!(=3'*0$/'!(,!$+.!&(?&!0,!/+=30)'*!%+!%&'!+3!0=3!
+2%32%;!!G&(,!(,!+C!(4!%&'!$'S%!,%0?'!&0,!0!&(?&!($32%!(=3'*0$/'i!&+.'-')A!%&')'!.(11!
>'!,(?$(I/0$%!'))+),!4+)!1+.!(=3'*0$/'!1+0*,;!

j!



G&0%!/+$/12*',!%&(,!-(*'+!k!%&0$C!B+2!4+)!.0%/&($?F!61'0,'!%)B!%&'!Y2(Z!%+!/&'/C!B+2)!
2$*'),%0$*($?!+4!%&(,!-(*'+E,!/+$%'$%;!

"^!



Noise 5 
 
Multiple Choice Quiz 
 
TI Precision Labs – Op Amps 



Quiz:  Noise 5 
1. Assume that a amplifier has a bandwidth of 100kHz.  What should you 
set the start and end frequency to in order to find the total noise? 
a.! 1kHz to 100kHz 
b.! 100Hz to 10kHz 
c.! 0.1Hz to 10MHz 
d.! 0Hz to 100kHz 
  
2. How can you test that the simulation circuit is connected correctly? 
a.! If no error check messages appear, it is connected correctly. 
b.! Noise will converge to a final value. 
c.! Run an ac transfer characteristic and compare the bandwidth to a hand 

calculation. 
d.! Carefully make sure that the circuit is wired correctly, and check all 

component values. 
  
3. What is a quick way to ensure that noise is modeled? 
a.! Run a transient simulation and look for noise in the time domain. 
b.! Spice will issue a warning if noise is not modeled. 
c.! Check the model using the net list viewer.  The modeled parameters are 

listed. 



4. How do you find the integrated rms output noise using simulation? 
a.! Output Noise Diagram 
b.! Total Noise Diagram 
  
5. How do you find the noise spectral density using simulation? 
a.! Output Noise Diagram 
b.! Total Noise Diagram 
  
6. When looking at the total noise diagram, you should expect ___. 
a.! The noise to flatten out or converge to a final value at high frequency. 
b.! The noise to decrease or roll-off at high frequency. 
c.! The noise to increase abruptly in the 1/f region. 
d.! The peak noise to be 1 decade below the bandwidth. 

Quiz:  Noise 5 



7. When is a filter capacitor across the feedback resistor most effective? 
a.! When the amplifier is in high gain. 
b.! When the amplifier is in low gain. 
  
8. What is the drawback of using an external RC low pass filter as 
opposed to a feedback capacitor filter?   
a.! This can cause instability under some conditions. 
b.! It introduces a leakage path to ground. 
c.! The output impedance of the amplifier is decreased. 
d.! The output impedance of the amplifier is increased. 

Quiz:  Input Offset Voltage (VOS) & Input Bias Current (IB) 
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Quiz:  Noise 5 
1. Assume that a amplifier has a bandwidth of 100kHz.  What should you 
set the start and end frequency to in order to find the total noise? 
a.! 1kHz to 100kHz 
b.! 100Hz to 10kHz 
c.! 0.1Hz to 10MHz 
d.! 0Hz to 100kHz 
  
2. How can you test that the simulation circuit is connected correctly? 
a.! If no error check messages appear, it is connected correctly. 
b.! Noise will converge to a final value. 
c.! Run an ac transfer characteristic and compare the bandwidth to a hand 

calculation. 
d.! Carefully make sure that the circuit is wired correctly, and check all 

component values. 
  
3. What is a quick way to ensure that noise is modeled? 
a.! Run a transient simulation and look for noise in the time domain. 
b.! Spice will issue a warning if noise is not modeled. 
c.! Check the model using the net list viewer.  The modeled parameters are 

listed. 



4. How do you find the integrated rms output noise using simulation? 
a.! Output Noise Diagram 
b.! Total Noise Diagram 
  
5. How do you find the noise spectral density using simulation? 
a.! Output Noise Diagram 
b.! Total Noise Diagram 
  
6. When looking at the total noise diagram, you should expect ___. 
a.! The noise to flatten out or converge to a final value at high frequency. 
b.! The noise to decrease or roll-off at high frequency. 
c.! The noise to increase abruptly in the 1/f region. 
d.! The peak noise to be 1 decade below the bandwidth. 

Quiz:  Noise 5 



7. When is a filter capacitor across the feedback resistor most effective? 
a.! When the amplifier is in high gain. 
b.! When the amplifier is in low gain. 
  
8. What is the drawback of using an external RC low pass filter as 
opposed to a feedback capacitor filter?   
a.! This can cause instability under some conditions. 
b.! It introduces a leakage path to ground. 
c.! The output impedance of the amplifier is decreased. 
d.! The output impedance of the amplifier is increased. 

Quiz:  Input Offset Voltage (VOS) & Input Bias Current (IB) 
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1.! Use simulation to determine the noise spectral density and total rms 
noise for the circuit below.  This circuit was solved by hand in the 
problems from noise 4.  Compare the simulated results to the hand 
calculation results.  

2.  Use simulation to determine the noise spectral density and total rms 
noise for the circuit below.  This circuit was solved by hand in the 
problems from noise 4.  Compare the simulated results to the hand 
calculation results.  



3.  Use simulation to determine the noise spectral density and total rms 
noise for the circuit below.  This circuit was solved by hand in the 
problems from noise 4.  Compare the simulated results to the hand 
calculation results.  
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OPA192 rms output 
noise 

Calculated 247uV 
Simulated 305uV 

1.! Use simulation to determine the noise spectral density and total rms 
noise for the circuit below.  This circuit was solved by hand in the 
problems from noise 4.  Compare the simulated results to the hand 
calculation results.  

1315-noise 5-problem 1.TSC 

http://training.ti.com/system/files/docs/1315-noise%205-problem%201.TSC


OPA211 rms output 
noise 

Calculated 501uV 
Simulated 544uV 

2.   Use simulation to determine the noise spectral density and total rms 
noise for the circuit below.  This circuit was solved by hand in the 
problems from noise 4.  Compare the simulated results to the hand 
calculation results.  
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1315-noise 5-problem 2.TSC 

http://training.ti.com/system/files/docs/1315-noise%205-problem%202.TSC


OPA188 rms output 
noise 

Calculated 3.30mV 
Simulated 3.42mV  

3.   Use simulation to determine the noise spectral density and total rms 
noise for the circuit below.  This circuit was solved by hand in the 
problems from noise 4.  Compare the simulated results to the hand 
calculation results.  
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1315-noise 5-problem 3.TSC 

http://training.ti.com/system/files/docs/1315-noise%205-problem%203.TSC
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