Analog Engineer’s Circuit
o H= 2/of 81 X1 ZIX| S/

o3
fd

Data Converters

Wi} TEXAS INSTRUMENTS

Scott Cummins

4 =5

DHHQ Bl BZ ot 3 AH2E Vpp IYE Vpp e SF AZH

28.8V 204V 2.7V~5.5V 24V 360 ns

4 43
0| 14, A H= o ol Mt 22| 3|2 A 7+5SH UAIZHAMC23C14)2 | Yot= Y 2 2122 ZY|0|E 2
?@%!LIE# 0| 3|2 ZHEER 20M 24 2E I3 XY0| 55 HL|0f| U=A| ZA[5H0f 5= MAE TE ZF oS
Ao|Mgo2 A EUSLICE
AMC23C14= 100kV/us(2|4)2] &2 CMTI, 2 7158t 7Y =2 So|0[E UAIZ, H J_?Jé S5 MY He
(3V~27V), A= AU 2 HQ|(-40°C~+125°C)E R[5 t 225 25 AAHS 2ol MEHE|RAELICE

R5 R4

Low-side supply (2.7..5.5 V)

R2 R3
4.7kQ 4.7kQ

: 237 kQ 1kQ AMC23C14
| VDD1 VDD2
24 V field supply C | IN 0ouT2 » toPLC
T |
| REF OouT1 » to PLC
l GND1 GND2
|
! Z1 Cc2 C1 C6 R1 C5
27V 1pF 100nF 1nF 4.17kQ 100 nF 100 nF 1 pF
H = [n] = =
Bz b U 3t 27| 3|2 BI2E
KOKA057 - MARCH 2022 2o 2 He 2 ygl 2R 32 1

24 DEY 3
English Document: SBAA529
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA057
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA057&partnum=AMC23C14
https://www.ti.com/lit/pdf/SBAA529

i3 TEXAS
INSTRUMENTS

www.ti.com

24 kE

1. 928 3AS512B MY 28T|(Rs U Re) U A AT AB(R) )M YU S HEAFHIAIL.

2. AMC23C14E HE B0 1S BOB AL Cl0|2 =0} ME HEHS AHRa{0] 30VE 2ol M) 2/0) 2
)0l chef B EiLICY,

3. i3t 25 MY HIS Y90 HeH B8] U UM A A MUSHIAIL.

[=] HA 2O =
A o
1. A ZZ A7t 2|4 QF 2E AL 20.4(24V - 15%)5 ZA4e 1 DA E LIE 300mV LAZS ERISH= O 2L
oF U 27| HIZS ZYELILE Veypp/t #ots 2t HY 24V°' I 1?:.* =719 & AME F7|E 2YSI0 URE

- Re

Vsupp = 100 uA x (R + Rg)

24V =100 uA x (Rs + R)

HIZ Al A|AEILS S| A5HH Ry = 236k 0, Rg = 3.52 kQO| ElL|C}.
o OFZ AR|LIOJQ| AAT|E ALEE H2 71 7HIH2 E96 AT 242 237kQ X 3.48kQ ILICH.

2. 29 23 &7t 28.8V(24V + 20%)E 21tst I UA|ZF A 7Hs 200K E EEO}EE QIA|ZF M MEte| 37|
£ st

_ Re
IN = Vsupp(Rs ¥ R6)

_ 3.52 k0
IN =288 V(237 k +3.52 k!))

IN =042V

3. HE AT 53 UYRL =2 UYL ZHE AMC23C145 E3517| fol| 27V AL CHO| L EE JHE4SILICE

o] BZ 2oF 4l Y2} 2| 5= KOKAO057 - MARCH 2022

24 DIEY 3F
English Document: SBAA529
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/tool/ANALOG-ENGINEER-CALC
https://www.ti.com
https://www.ti.com/lit/pdf/KOKA057
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA057&partnum=AMC23C14
https://www.ti.com/lit/pdf/SBAA529

i3 TEXAS
INSTRUMENTS

www.ti.com

24 AM=2flo]d

CHS 0l0j2 S22 7ok U It 217 5 20| SPICE AKZ20|M TREQILIC E3HEl 22 VDD1 Y202, AU Co|
S} 245 el ol=o| HYO2 S| VDD YRS WEHS HOBLIL, £ Y 2 B 24| 3[20| SPICE AlEe0]
K- M52 A 2 M9ro| 321 E2|7 2T 317 SPICE AIB20142 HOKELICH 22 2ok U mhaet 27 5|29
SPICE ALE2I01 - 212 SALS OID|A1E HOVZ 101 62 21 H0] 21 ErIA 310] SiLich & 1813 ol
501, £2]7 2/0] 0.3V [T 512 212 Q20| Ea[74 ZHo| & Yrks 3jol7} YLick

6.00 —

OouT1

0.001
6.00 —

ouT2

0.00 1
3000 —

VDD1

0.00_1
500.00m —

\

0.00__1
30.00 —,

VSUPPLY 0-30V . \E

0.00 ]

— T T T Tt T T T — T T T — T T T — T
0.00 10.00m 20.00m 30.00m 40.00m
Time (s)
H == =] 1 A O A
FE Y Y oMY A 3|2 ¢452 SPICE A|220]4 - &5

600 — v
ouTL h

0.00 1

600
ouT2 _:

0.00 1

3000 —
VDD1 3

0.00 1

500.00m —

N _:/\\

0.00_1

30.00 —
VSUPPLY 0-30V l_ZLSV'(

000— T T T T

0.00 10.00m 20.00m 30.00m 40.00m
Time (s)

I

e A akder A2 812 452] SPICE AlZ2[0]4 - 51

=]
T

KOKA057 - MARCH 2022 e = g (T 3
2A] D[ =Y 2 Z

English Document: SBAA529
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA057
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA057&partnum=AMC23C14
https://www.ti.com/lit/pdf/SBAA529

i3 TEXAS

INSTRUMENTS
www.ti.com
Z4E 3H
CHS O|0|1A| = 25 1Y Y MY 22| 3|20 SHE 2388 HORH, 223 Vgypp AU (EZ0|A 1)1t H| W BHLICE
AMC23C140]l= Y9txo EVDDZE% T} OF cajol 20| Qo Q2 H9I0 |7_, 2H2|0|E{o] UAIZt HAS =

248 1 HRIOZ PEEICH Of2{3t SO OUTI(EHOIA )2 V71 28.8VE ZIUY B HYOZ HEHE|D
E'_.I 0I7:”7|-()" 010F° % /\ OI

OUT2E Vgypp/t 20.8VE Z1t5HH AU O 2 MBHEILICE LHF HZR ZM2[0|E] 0[20] E
Zlﬂf 0| &% EE' 2| 0| &8tz 22l 1% O[LHOf| UA| ELICE Veypp/t &S E= SHSHH 242 A0 %ﬁ HJ%H—IEL

= HA—

= Y ﬂf%*S OUT10| 28.8V L4l 28.6VO|A E2|AH5h= AS EHELICH

suppyl' 37t ok WA

4 o R Xt 2 BfRE 2IX) B[ 2 KOKA057 - MARCH 2022
241 I[EY Z)Z

English Document: SBAA529
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA057
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA057&partnum=AMC23C14
https://www.ti.com/lit/pdf/SBAA529

i3 TEXAS
INSTRUMENTS
S HORMH, AMC23C14 222 VIN H(EH|0|A 2)3t H]
Sty AA ©A MMo| 2

www.ti.com
LIS O|0|R = 85 MY L 2pHeY AA| 3|20M SHE =
WL|Ct o2{et 22 SM0|E EZ A0 300mVOj|A LHE SH0|E AAZC=2 At 3L, A
E 2 420mVOoj|lM 2|0lA HAEE A L2ISH=A] =QletL|Ct.

THAl2f Aol Yol

vsuppjl' (=]

2 BAY 213 312

KOKA057 - MARCH 2022
oA I =Y A=
English Document: SBAA529
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA057
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA057&partnum=AMC23C14
https://www.ti.com/lit/pdf/SBAA529

i3 TEXAS

INSTRUMENTS
www.ti.com
F2 &2 24
3| F27s A2 d3
AMC23C14 . HS JQLE B Mol 3V~27V 232): AMC23C14
. AQIE T3 9| 2.7V~55V FAL AR HAH S5
« Y A= SHY0|E:

=2 Z0|0|E] 1: £20mV~x300mV 2% 7Hs UAHIZ

- 21z EmY|0|E] 2: +300mV T UAZt
¢ I ZmY0|E BE R

Cmp0: 600mV~2.7V Z& 7t A3

- Cmp2: 300mV 4 AAZk

Cmp1 =1} Cmp3: H| &S}
2 7|Z: 100pA, +2%
I71|7* RF: 250mVOIM +1%(ZICH)

A|¢: 290ns(YE)

CMTI: 15kV/us(2|4)
Col &3
prul

I
[do

. 2

Hr rx |m oo
™I ro H EE g

re

=

—— O

DIN VDE V 0884-110 2 7000V, 23} 2
UL15770] 2} 122 5000VRys AH
o SAE MAE 2 HR0IA 25 A|H: -40°C~+125°C

O -HO T

3|2 2to|=z{Z[o]| CHSH OFL 2 AIR[L|0e] 3|2 QHHAME RRSHIAIRL.
ZMHE AMC23C14 AMC23C14 52, E BE Zle} FH 2= Znf2ff0/E], A7t & 7/&5HIOIE Al

6 A PE Mg 3 Agl 2R Bl= KOKA057 - MARCH 2022
24 DIEY 3F
English Document: SBAA529
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/product/AMC23C14
https://www.ti.com/isoamps
https://www.ti.com/design-resources/design-tools-simulation/analog-circuits/overview.html
https://www.ti.com/lit/pdf/SBAS945
https://www.ti.com
https://www.ti.com/lit/pdf/KOKA057
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA057&partnum=AMC23C14
https://www.ti.com/lit/pdf/SBAA529

=0 ora
2 9 U a2 A
71& Y M2 H|O[E{(HIOIEAE Z3Y), TR 2| AA T A TAFR! 23, 0fE2]H|0|M E= 7|Ef Ciatol 2, @l =51, OFM Y I J|E} 24
*E "UE JEHE" ASSIH 4Yd, £ A e E= A32F A3 2L HIZsHof tiet SAIA 2SS ZE5i0)(T2{L 0o I2telR| ¢48) 2 8

=
APH EE ZAIHOR BE BEE HOIBILICL

O[2{3t E|AAL TI HES ALBSHS 18 LRI HBISILICE (1) OFZ2||0| Mol THah 23t TI HIZS Metsta, (2) ofZ2jzlol4g 47, 33,
BIAESIT, (3) OFB2A0I40] ShE B2 & 7[EH OFY, Ok 7 S J|E} 27 ARlS 230158 RS 22 WHOE Fstel HRIILL
OfFfE el o 0] SHE + RUGLICH TIE 2 kol SRS TIHES B ofE2I0lto] At olefel lsg HEY 2 2
SOJSILICE O[2f3t 2|4 00| 7|E} S| & EAJE SAIELICT ChE RE T1 A% AA2I = EKE A1 AL20] 3t 2t} A7} Hos(] SrELich
£ 0j2fat 2|AAO| AFBO 2 QIF WSt BE T, A, HIS, A4 U Mol ol MRS A7 20| F5H Tiet 1 2|91 25| BHHsH0F 2
L|E|'.

-l

TI2| A|ZE2 ti.comOlM §*°|3f71'—f O[2{3t TI H|Z1f el MSEl= TIQ| Tl of tE= 7|Ef i o] 4&= fEL|Th TIZt 0|28t 2|2 AE A|ST
I:L._ SiA TIAIZ0l Chet TI2| siE 25 B 2F 20l ZETL 2 = J|Ete| Yoz t'“'74!EI1I #ELIC.

= ALBATL MRS = U= F7t = 7B 2AUS BITHEHALE ARSI

FA: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/legal/termsofsale.html

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


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

