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HAIFiLFE

1. Find ADC full-scale input range. In this circuit, ADS9224 internal V_REF= 2.5V

ADC, scaierange = (£1.6384V V) -V = +4.096V from ADS9224R datasheet
2. Find required ADC common-mode voltage 2.

+ADC

Vo = F“”Z‘SCa'e Range — +2.048V from ADS9224R datasheet

Use REFby2 Output pin of ADS9224R to connect to FDA (THS4551) VCOM = 2.048V
3. Find FDA absolute output voltage range for linear operation:

0.23V <V, < 4.77V from THS4551 output low/high specification for linear operation

4. Find FDA differential output voltage range for linear operation. The general output voltage
equations for this circuit:

_VoutDifMin +V
outMin 2 cm

V.-
— _outDifMax
VoutMax - + ch

Rearrange the equations and solve for V_, .qma8nd V, o FIND maximum differential output
voltage range based on worst case:

V,uoimax = 2 Vounax — 2 Vo = 2+ (4.096V ) —2-(2.048V ) = 4.096V
Vouoiin = 2 Vuin — 2 Vo = 2-(0.23V) - 2-(2.048V ) = -3.636V
Based on combined worst case, chooseV, .= -3.636V and V_ .= +3.636V
5. Set FDA gainto 1 VIV
. R, 1.00kQ
Gaingy, = == =1V
AR, 1.00kQ N

6. Select the minimum charge kickback capacitor filter to optimize circuit for fastest settling.
C,, =16pF internal sample-and-hold capacitor from ADS9224R datasheet
Select a capacitor 10x larger than C,, = 150pF
7. Optimize RC charge kickback filter resistors R;,,,R;,, and feedback capacitors C,,,C,, for both

settling and stability using TINA simulations. This is covered in the transient settling optimization
and stability simulation sections.
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Simplified noise calculation estimate:

The dominant pole in this data acquisition circuit is in the RC kickback filter:
- 1 3 1
¢ 27(Ry, + Ry,)Cui 27:(30.]9 + 30.1Q) (1 50pF)

=17.62MHz

Noise of THS4551 FDA referred to ADC input
Noise Gain: NG =1+R, /R, = 1+@ =2VN
g kQ

€. ron = \/(enFDA ‘NG’ +2(ieon-R; )" +2(4KTR, -NG)

€ = \/(3.4nv 1Az -2.00v /v)2 +2(0.5pA/Hz ~JJ<Q)2 +2(16.56-10°.2.00v /V))
€,0r0n = 10.629nV / \/Hz
E,on =€.oon - K, -F = (10.629nv /\/Hz)\/1.57-17.62MHz = 55.90,Mrms

FEEIRT FDA B TINA JFE MRS, iEWE (5 ADC RLHMIER) , T A 1% Ve HE
Wo TEIER, TFEAME R AT E R SRR L GHEME = 55.9uV e, T EAE = 51.5uV,,) -
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g 25.78u-
I
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