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Referring Error to Input (RTI)
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DC PSRR
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Power Supply Rejection Example  

Δ𝑉𝑜𝑠 = 250.1𝜇𝑉 − 245.1𝜇𝑉 = 5𝜇𝑉  
Δ𝑉𝑆𝑢𝑝𝑝𝑙𝑦 = 30𝑉 − 29𝑉 = 1𝑉  

𝑃𝑆𝑅𝑅(𝜇𝑉 𝑉) =
Δ𝑉𝑜𝑠

Δ𝑉𝑆𝑢𝑝𝑝𝑙𝑦
=

5𝜇𝑉

1V
= 5𝜇𝑉 𝑉  

 

𝑃𝑆𝑅𝑅 𝑑𝐵 = −20 log  
5𝜇𝑉

1V
 = 106𝑑𝐵 

 

  
 

Power Supply Rejection Definitions  

Δ𝑉𝑜𝑠 = 𝑉𝑜𝑠1 − 𝑉𝑜𝑠2 
Vos measured at two 
different supply voltages 

Δ𝑉𝑆𝑢𝑝𝑝𝑙𝑦 = 𝑉𝑠1 − 𝑉𝑠1 
The difference in the 
supply voltages 

𝑃𝑆𝑅𝑅(𝑉 𝑉) =
Δ𝑉𝑜𝑠

Δ𝑉𝑆𝑢𝑝𝑝𝑙𝑦
 

Power supply rejection 
ratio in µV/V 

𝑃𝑆𝑅𝑅 𝑑𝐵 = −20 log 
Δ𝑉𝑜𝑠

Δ𝑉𝑆𝑢𝑝𝑝𝑙𝑦
  

Power supply rejection 
ratio in dB 

  
 



PSRR & CMRR Combined Effects: Supply Symmetry 
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𝑉𝐶𝐶 + 𝑉𝐸𝐸
2

=
15𝑉 + (−15𝑉)

2
= 0𝑉 

 

𝑉𝐶𝑀 = 0𝑉  

𝑉𝑂𝑆  𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑡 𝑉𝐶𝑀 =
𝑉𝐶𝐶 + 𝑉𝐸𝐸

2
 

 

𝐼𝑓 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑠 𝑠ℎ𝑖𝑓𝑡 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑉𝐶𝑀 ≠
𝑉𝐶𝐶 + 𝑉𝐸𝐸

2
  

 

𝑡ℎ𝑎𝑛 𝑡ℎ𝑖𝑠 𝑖𝑠 𝑎𝑛 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑠ℎ𝑖𝑓𝑡 𝑖𝑛 𝑉𝐶𝑀   

 

 

𝑉𝐶𝐶 + 𝑉𝐸𝐸
2

=
14.5𝑉 + (−14.5𝑉)

2
= 0𝑉 

𝑉𝐶𝑀 = 0𝑉 

𝑇ℎ𝑢𝑠 𝛥𝑉𝐶𝑀 = 0𝑉 

𝑇ℎ𝑒 𝑠ℎ𝑖𝑓𝑡 𝑖𝑛 𝑉𝑜𝑠  𝑖𝑠 𝑓𝑟𝑜𝑚 𝑃𝑆𝑅𝑅 
 

 

 

𝑉𝐶𝐶 + 𝑉𝐸𝐸
2

=
15𝑉 + (−14𝑉)

2
= 0.5𝑉 

𝑉𝐶𝑀 = 0𝑉 

𝑇ℎ𝑢𝑠 𝛥𝑉𝐶𝑀 = 0.5𝑉 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑡𝑜 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑠 

𝑇ℎ𝑒 𝑠ℎ𝑖𝑓𝑡 𝑖𝑛 𝑉𝑜𝑠  𝑖𝑠 𝑓𝑟𝑜𝑚 𝐶𝑀𝑅𝑅 & 𝑃𝑆𝑅𝑅 
 



Translating µV/V to dB and Vice Versa
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Useful Formulas for PSR  

log  
y

x
 = −log 

x

y
  (1) Law of Logarithms 

PSRR dB = −20 log 
ΔVos

ΔVSupply
 = 20 log  

ΔVSupply

ΔVos
  (2) Using (1) to show alternative definition 

PSRR V/V =
ΔVos

ΔVSupply
 (3) PSRR definition in V/V 

PSRR dB = −20 log PSRR V V    (4) Substitute (3) into (2) 

PSRR V V  = 10
 
−PSR R(dB )

20
 
 (5) Translating dB to V/V 

PSRR μV V  = 106 ∙ PSRR V V   (6) Translating V/V into µV/V 

 



AC PSRR
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Simulated

Data 

Sheet



Tina: Use Post Processor
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PSRR V V  =
ΔVOS

ΔVsupply
 

 

PSRR dB = 20 ∙ log  
ΔVsupply

ΔVOS
  

 

But ΔVsupply = 1 and Tina automatically displays in dB,  

so 1 VOS   displays PSRR in dB for Tina Spice  
 



AC PSRR Example

8

PSRR V V  = 10
 
−80dB

20
 

= 100μV/V 
Vos = Vac ∙ PSRR V V  = 200μV 
Vout = Vos ∙ G =  200μV ∙  2 V V  = 400μV 
 



PSRR Acts Like a High Pass Filter
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Vac PSRR(dB) PSRR(µV/V) Vos Vout

1Vpk, 1kHz 80 100 100µVpk 200µVpk

1Vpk, 10kHz 60 1,000 1mVpk 2mVpk

1Vpk, 100kHz 40 10,000 10mVpk 20mVpk



AC PSRR – Time Domain
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Infinite Series for a Triangle Wave
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T

Time (s)

0.00 5.00u 10.00u 15.00u 20.00u

VG1

-1.00

1.00

VG2

-111.11m

111.11m

VG3

-40.00m

40.00m

VG4

-20.41m

20.41m

VG5

-12.35m

12.35m

Vtri

-1.18

1.18

T

Frequency (Hz)

0 250k 500k 750k 1M

A
m

p
lit

u
d
e
 [

V
]

0.00

499.98m

999.97m
 

𝒇 𝒕 =
𝟖

𝝅𝟐
 (−𝟏)𝟐
∞

𝒌=𝟎

𝒔𝒊𝒏( 𝟐𝒌 + 𝟏 𝝎𝒕)

 𝟐𝒌 + 𝟏 𝟐
 

 

𝒇 𝒕 =
𝟖

𝝅𝟐  𝒔𝒊𝒏 𝝎𝒕 −
𝟏

𝟗
𝒔𝒊𝒏 𝟑𝝎𝒕 +

𝟏

𝟐𝟓
𝒔𝒊𝒏 𝟓𝝎𝒕 −⋯  

 

 



Input Spectrum vs. Output Spectrum
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T

Frequency (Hz)

0 250k 500k 750k 1M

Vout

0.0

2.0m

4.0m

6.0m

8.0mT

Frequency (Hz)

0 250k 500k 750k 1M

Vtri

0

250m

500m

750m

1

Input Output



How to Generate the Fourier Spectrum in Tina
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Thanks for your time!
Please try the quiz.


