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Conversion
Code A Measured Transfer Function

4+ y=mx+b
End point fit
T+ (Most common method)

(X2m ,y2m)

e

@set and Gain Error based on End point fit\

Straight Line Fit y=my, x+b

(le ,ylm)

Offset {

1 < TGain Error = Error in slope

/

\ Ideal

Transfer Funciton

i i i i i —>
FSR
(Full-Scale Range)

Measured
Transfer Function

Offset Error

Gain Error

mm =
Xom — X1m

b=y—-—m, x

Eg = (") 100%

m;

(m; is the ideal transfer function)

/
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Vce +_A_VPS
) Veos IDEAL ADC
Vin + AVew Vem_error Vps eror  Vos
) () ()
VNEG ~ ~
Actual Input

Vin + Ve error + Vs error + Vos

\ )

Error
Sources

/ (vpos + VNEG) \

Ve =
CM 5

AV,
CMRR(dB) = —20- lOg( Zﬂ]/l/_error)
CM

—CMRR(dB)
AVem error = 4Veum + 10 20

AV
PSRR(dB) = —-20-. lOg( ZSI}error>
PS

[ PSRR(dB)]
W’S error — AVPS 10 /
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RIfHPRELE - CMRR

AVDD = 3V, DVDD = 3V, VREF =5V, VCM = 2.5V, AND fg,,,. = IMsps unless otherwise noted

CMRR

Common-mode rejection ratio

AVCM =5V -2.5V
AVCM =2.5V

/

IDEAL ADC

VCM_error = 251V

90 100 dB
/ _ (VPOS + VNEG) \
Veu = (22
—CMRR(dB)
AVCM_error = AV¢py - 10 20
100dB]
sy

\AVCM error — = 2.5V - 10[

wi# TEXAS INSTRUMENTS




B=IREREL - PSRR

AVps = 0.2Vpp, 200kHz
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Amplitude (dB)

B-#EL (SNR)

FFT Showing AC Performance of ADC
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Frequency (Hz)

1k 2k 3k 4k 5k 6k 7k 8k 9k 10k

/Measured Ratio:

v
SNR(V/V) = V—S
N

Measured dB:

SNR(dB) = 20 - log(

ldeal ADC SNR:

kWhere N IS the numb

SNR(dB) = 6.02-N + 1.76

\

Vs
Vn

er of bits/
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Digital Output Code

1111
1110
1101
1100
1011
1010
1001
1000
0111
0110
0101
0100
0011
0010
0001
0000

Nonlinear
Transfer Function
Ideal Transfer
function
0.0 0.626 1.25 1.875 2.5 3.125 3.75 4.375

Analog Input (V)

5.0

Digital Output Code

1101
1100
1011
1010
1001
1000
0111
0110
0101
0100
0011
0010
0001
0000

/\

/

Digitized function

N\, | & with Nonlinearity

. /|
Input Signal 7

0.0

0.5 1.0

1.5

2.0 2.5 3.0 3.5 4.0

Time (ms)
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2EHRREHA (THD)

Amplitude (dB)

e
N O
o & O

FFT Showing AC Performance of ADC

Vs Digitized Signal Power

V;Harmoni

0

1k 2k 3k 4k 5k 6k 7k 8k 9k 10k
Frequency (Hz)

Digital Output Code

1101
1100
1011
1010
1001
1000
0111
0110
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0100
0011
0010
0001
0000

Pl B

/ N\,

Digitized function

N\, | & with Nonlinearity

_ /
Input Signal 7
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Time (ms)
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LB HRKEH (THD). THD+N, SINAD

Amplitude (dB)

FFT Showing AC Performance of ADC
__V; Digitized Signal Power

V;Harmonics,i=2to 10 _
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Frequency (Hz)

N

THD(dB) = 20 - log

/ _ Vz
=2
THD(%) = . 100

10 2
=2 Vi

\

SINAD(dB) = 20 - log

\_

(THD + N)(dB) = 20 - log

V2

~

10 2 2

\

VS2
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10 VZ

+ Vy° /
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