
 
 

     
   … 

 

SFDR (THD) 

)2/2(
33

2

max nLSB

a
INL ⋅

⋅
=

@ n-bit ADC: 

endpoint INL 
(offset and gain 
  NULLIFIED) 

Cubic BOW 
(S curve) 

 

 

SFDRdB
)3/1(log20 10 HD=

Example: n 

1
44

3 <<≈
−

= aa
a

aHD

3rd order  

  Note:    SQN
 

    @ 2

 

 
 
 
   

)max/2(log20 10 LSB
n INL≈

= 10 bits, maxINLLSB = 1     →    SFDRdB ≈ 60. 

Harmonic Distortion 

8.1676.102.6 +⋅≈+⋅= nnRdB  

m point FFT:  )1(3 −⋅−= mNoiseFloorSNR dBdB  

P1



dBVk 20 log 2 ck⋅ 10 10−
+⎛

⎝
⎞
⎠⋅:=

Ak dBVk dBVL−:= AL 0= A3 L⋅ 57.734−=

0 0.1 0.2 0.3 0.4 0.5
100
90
80
70
60
50
40
30
20
10

0

Ak

k

S

THD:

THD 20 log
a

4 a−
⎛⎜
⎝

⎞
⎠

⋅:=

THD 57.879−=

SFDR:

SFDR 20 log
2n

maxINL

⎛
⎜
⎝

⎞

⎠
⋅:=

SFDR 60.162=

Noise Floor:
NFl

1
M 2−

1

M 1−

k

2 ck( )2⋅∑
=

⎡
⎢
⎢
⎣

⎤
⎥
⎥
⎦

2 cL( )2 c3 L⋅( )2+⎡
⎣

⎤
⎦⋅− cM( )2+

⎡
⎢
⎢
⎣

⎤
⎥
⎥
⎦

⋅:=

NoiseFloor 10 log NFl( )⋅ dBVL−:= NoiseFloor 95.122−=

SNR:

SNR NoiseFloor− 3 m 1−( )−:=

SNR 62.122=

SQNR:

SQNR 6.02 n⋅ 1.76+:=

SQNR 61.96= 

INLvsSFDR.mcd
        ( Mathcad )No of bits: n 10:= ∆

2

2n
:=

cubic BOW (S curve):

a 0.0051:= y x( ) 1 a−( ) x⋅ a x3
⋅+:= INL x( )

y x( ) x−

∆
:= maxINL

2 a⋅

3 3⋅

1
∆
⋅:=

sine input,
maxINL 1.005=4K FFT: m 12:= S 2m

:= i 0 S 1−..:=

1 0.5 0 0.5 1
2

1

0

1

2

INL x( )

x

L 201:= xi sin 2 π⋅
L
S
⋅ i⋅⎛⎜

⎝
⎞
⎠

:=

Qyi ∆ round
y xi( )
∆

⎛
⎜
⎝

⎞

⎠
⋅:=

c FFT Qy( ):=

M last c( ):= k 0 M..:=

S curve 

3rd order harmonic: A3L
(effect of the INL) 

 
 

 P2



ADS1204:   16-bit resolution, 14-bit linearity
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