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1. BUE G BOR S B AT I A VG
Select Supplies (V -) = —15V, (V+) = +15V to allow VinP = £12V VinN = +12V range

(V —)— 0.1V < Vg < (V+)— 3V from OPA197 common-mode voltage specification

-15.1V < Vom < +12V allows required £12V input voltage range
2. WAFZR MUK AR R IS AT 14 H Y
(V-)+0.6V<V,,<(V+)-0.6V from OPA197 Aol specification for linear opera

out
-14.4V<\,, <14.4V allows required+12Voutput voltagange

3. Ak ADC iR AVER . TEZHBEEF, Vege = 4.5V:
ADC =+V =+4.5V from ADS8910B datashe

Full-Scale Range"

4. BT ADC LA %

Ve = +V;EF =+2.25/ from ADS8910B datasheet, therefore set FDA VCOM 5\2

5. 7k FDA Zthiz 47 i 4ox it it s v i«
0.23 <V, < 4.77V from THS4551 output low/high specifioa for linear operatic

However, the positive range is limited BPC;, cerage == .5 , therefore

0.23V <\, < 4.5V where Yin = 0.23W_ a= 4-5V
6. Tk FDA ZMhiaqT 22 70t v e il o 12 it 1 — FSC H L A S0
V. ot AV
VoutMin = OmeMm +ch ar-ldvoutMax = OUtDZIfMaX +ch

Re-arrange the equations and solve Qi andiVax
Find maximum differential output voltage range based on worset cas
V,oitvax = 2 Voumax — 2 Ve = 2'(4.5/)— 2( 2.23) = 4%

Vouoiniin = 2 Vauntin — 2- Vo = 2:(0.2¥ )= 2( 28)=— 4.04

Based on combined worst case, choosg ¥, =-4.04V apd M. =+
7. &k FDA Z - N HE TG -

Virifmax = Virpmex = Vionmin =12/ — (_ 12/) =+ 2%

Vinoitmin = Vinpnin = Vionmex =12/ — (+ 12/) =-2¥
8. Ak FDA JT i Bk LL -

Voupitvax ~ Vounitvin (+4-04\/ ) - (_4 oV

. o)
G = = =0.166- ~ ==
Aeoa =y, Vipiwin  (+24V)—(-24V) vV 6V

inDifVlax —
9. AR HLBH A R 15 B
R, 100kQ 1

R
GainFDA:—f:EV/V = 2= =—VIV
R, 6 R, 6.04kQ 6.04
10. &k C; GEHIESREN foo Ryna = 1kQ) -
1 1
Cf = =
2.7 f, Rpa  2-7(1.20VHz)-( kQ)

=127pF or 12(pF standard value
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Simplified Noise calculation for rough estimate:
1 1
fC = =
2.7-R-C,  2-7-(1K2)-(120 pF)
Noise contribution of OPA197 buffer referred to ADC input
EnOPAL97 = enOPAL97"\/ Kn' fc' GainFDA
Evopasr = (5-50V /Y Hz)- 157 1.33VHz-0.166V V= 1.31%V,s

Noise of THZ551 FDA referred to ADC input
1.0kQ
6.04Q

Crorpa = \/( €Fpa’ NG)2 + 2( heoa’ Rf)2 + 2(4 KTR- N¢
G“OFDA:\/(?"“”V INHz 1.166v /) + 4 0.5pA{ Hz 1) +2(16.56-10%°-1.168/ V)

€.oron = 7-40nV [/ Hz
Evron = Goron | Ko fo=(7.40n0V V' HZ- V157 1.3IMHz= 9.281

Total Noise= | Erox’ + Eopaer’ =1(9:28 UV +( 1.32 1Vl = 9371V,
YRR, R R0 R FITR ELAT. RIS ADC RAAIMMA T .

=1.33VIHz

Noise gain:NG= * R /R= % = 1.16¥ ¥
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ADS8912B™ 18 i/ #, 500ksps AL, HERIEHEZEME, EE0%A, Vref A | www.ti.com.cn/product/cn/ADS | www.ti.com.cn/adcs
JaHN 2.5V & 5V, 89128

THS4551 FDA, 150MHz 7%, B, VosDriftMax = 1.8uV/°C, e, = www.ti.com.cn/product/cn/THS4 | www.ti.com.cn/opamp
3.3nV/rtHz 551

OPA197 36V, 10MHz 7758, BLEH4mA/Ait, VosMax = £250uV, VosDriftMax = | www.ti.com.cn/product/cn/OPA | www.ti.com.cn/opamp
+25UV/°C, (i EHI = +5pA 197

REF5045 VREF = 4.5V, 3ppm/°C jZ%%, 0.05% V4G5, 4uVpplV e www.ti.com.cn/product/cn/REF5 | www.ti.com/voltageref

045

O REF5045 f] H %5 ADS8912B, AT fZEmes, K4 ADS8912B EA4 M BN ERIEHES M s, 1h4h, REF5045 A% SAR M
FH A BT T IR 75 REEAS . THS4551 $R A58 DI g JF al i L5 e P 4y SAR ADC IR RVE R . h4bh, Xl FDA % &l
#4220 SAR M, BT EA %R 5 REM ADC i \RAE o 1 i i S PR . OPAL97 J&2—3K 36V IBHBCRAY, Alfefitiks
R B BTET G, IS FDA BT nf

Wit SFE R

B (B LRI ), TRE R TI 8 BB ERE R
FE R

B HIIE SO — http://www.ti.com/cn/lit/zip/sbac183.
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