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1. Choose Rsense Resistor and find Gain for the current sense amplifier (bidirectional current)
R, < fmax_ SOMW 4 38me
(/max) (GA)
Choose Rsh = 1mQ
+V =J_rVREF :iy:ﬂ.SV
out(range) 2 2
+V
GINA _ out(range) _ +1.5V — 250V /V
Iload(max) : Rsh 6A-1MQ
SelectINA190A4,G = 200V /V, CommonMode Range: —-0.2 V to 40 V
2. Calculate the current sense amplifier output range
Vv, 3v
\/INA_outmax :GINA ' (Iload(max) ! Rsh )+ ’;EF = 200\/ / V ’ (6A ’ 1mQ)+ 7 :27\/
Vv, 5v
\/INA_outmin :GINA '(I/oad(min) ’ Rsh )"" RZEF =200V /V- (_6A ) 1mQ)+7 =0.3V
3. Find the INA190 output swing from the data sheet.
Swing to Positive Rail = 3V - 40mV = 2.96V
Swing to Negative Rail = 1mV
The output is scaled for 0.3V to 2.7V, so this design has significant margin.
If desired, a larger shunt resistor could be used to expand the usable range.
4. Offset Error impact on system error.
OutputOffsetINA =V _ -Gain =15uV - 200 = 3mV
OfsetADS7042 = 3LSB-366 uV/LSB=1.1mV
TotalOffsetRSS = (3mV Y +(1.1mV Y’ =3.2mV
Error(%FSR) = 3.2mv -100=0.11% of FSR
2 T 3V Hiii ADC B9 = MBIk 7 1245 ZHCA920A - JANUARY 2018 - REVISED SEPTEMBER 2024

English Document: SBAA340
Copyright © 2024 Texas Instruments Incorporated

TR


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCA920
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCA920A&partnum=
https://www.ti.com/lit/pdf/SBAA340

13 TEXAS

INSTRUMENTS
www.ti.com.cn
B AR
TEERT -7.5A % +7.5A SN MHIHR . Fris (LMD 26A |, BIHZ BB R & W # I ER
3.00
] (6A, 2.7V)
2.25 - (7.5A,2.95Y)
5 |
O

0.75(-7.5A, 0.05V)
(-6A, 0.3V)

R
00 0.00 5.00 10.00

Input current (A)

-10.0 -5.

R PR 2 1 INA190A4 5 5N 33kHz , 1X 515 B[ 35kHz 5 SEAEH #%1L . S\ ADC JEJ: 2% 5 76 5 K2 it
BERAREAT S, IF HANIREIT T (foanc fiter) = 312kHz). 1B TI FF AL F - SFA 4 - # A1, THRAR
I 3 R B 2 RS R

07
-20
il fo = 35kHz
T 40
£ 1
(4v] .
O -60
_80%
-100 T IIIIHW T IIIIHW T IIIIHW T IIIIHW T IIIHHT
100 1k 10k 100k ™M 10M
Frequency (Hz)
ZHCA920A - JANUARY 2018 - REVISED SEPTEMBER 2024 T 3V Hii ADC 155 I #7772 75 3

eI R
English Document: SBAA340
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/video/4114905099001?keyMatch=op%20amps%20bandwidth&tisearch=universal_search
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCA920
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCA920A&partnum=
https://www.ti.com/lit/pdf/SBAA340

13 TEXAS
INSTRUMENTS

www.ti.com.cn

BEA ADC MINRENE

BT 100kHz SREEZ | AEEE R (VinADC = 2.3V) #1447 T4 ADC i &, 15, FE SRR

KA INA190 B 205 1At 56 kM v ADC 7E s RREER R IBES T b . 165 SAR ADC ji s 7o £ FE 1
7, TA RSP RIS .

1.00 i

Vacq .

0.00-

1.00+

Vconv 1
0.00

400u Error = 0.94uV
Verror 09— :

-400u- .

2-30—/'“"
VoutOPA

2, 28 | LANNLENNL L B B AL B B { rvvrvrgr v rororty Tvvrvrgp o revr ey { rvvrrgrrorrorty ‘
100 150u 200u 250u 300u
Time (s)

S

AR
WA T LiF AR R % AR BRI A — B IR | (E S AR B 2 R B A AR A e S
E,=G,-e, K, T,

E, = 200-75nV/\/HZ -\/1.57-35kHz =3.5mVrms

HER , HEESRE R RN R AR STHEREMEIE | IS0 T 2R % - SHKA
ar R4 H BRI | TS 15 ADC R G H R

3.16m
En = 3.1émVrms

g = N N
()
K%
2 1.58m
©
ks
|_

0,00 I \H\Hd T \\HH@ T \H\Hﬁ T \H\H@ T \\HH@ T \\HH@ T TTTTI

1 10 100 1k 10k 100k 1M 10M
Frequency (Hz)
4 T 3V i ADC [ Il T 5T e 15 75 ZHCA920A - JANUARY 2018 - REVISED SEPTEMBER 2024

eI R
English Document: SBAA340
Copyright © 2024 Texas Instruments Incorporated


https://training.ti.com/ti-precision-labs-adcs-introduction-sar-adc-front-end-component-selection?cu=1128375
https://training.ti.com/ti-precision-labs-adcs-introduction-sar-adc-front-end-component-selection?cu=1128375
https://www.ti.com/video/4080242244001?keyMatch=op%20amps%20noise&tisearch=universal_search
https://www.ti.com/video/4080242244001?keyMatch=op%20amps%20noise&tisearch=universal_search
https://training.ti.com/ti-precision-labs-adcs-calculating-total-noise-adc-systems?cu=1128375
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCA920
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCA920A&partnum=
https://www.ti.com/lit/pdf/SBAA340

13 TEXAS

INSTRUMENTS
www.ti.com.cn TR
B R A B
B EEIFH i HAtTT BRI
ADS7042 12 fi 533, SPI, IMSPS FE#E=R , Humii A , AVDD/NVref S At | BAT SPI I/ 12 £ IMSPS BT | B %ci% #e s (ADC)
M 1.6V % 3.6V. Fe. /M SAR ADC
INA190 ISR (1.7V £ 5.5V ) |, SILBIVEH (-0.2V £ 40V) |, 86 | Af %% 1B M ENABLE 3l [EE{NEN ol N
I (Vos < 15pV s KfE ), KM E HIL ( 500pA HAE ) o 40V vl R % H AR I O
FE R
MRS (T1) , TINA Y, Bk
FibR
P a3 A & B A & =
ZHCA920A - JANUARY 2018 - REVISED SEPTEMBER 2024 BT 3V Hiii ADC J s I /I 5 S 4 e 5
TR 1%

English Document: SBAA340
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/ADS7042
https://www.ti.com.cn/product/cn/ADS7042
http://www.ti.com/adcs
https://www.ti.com.cn/product/cn/INA190
https://www.ti.com.cn/product/cn/INA190
http://www.ti.com/amplifier-circuit/current-sense/analog-output/products.html
http://www.ti.com/lit/zip/sbac230
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCA920
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCA920A&partnum=
https://www.ti.com/lit/pdf/SBAA340

ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024 , EMN{XES (TI) 7]


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	商标



