10

Power Management

Texas Instruments Incorporated

4-20mAH RN R G R REF] FH

€& : Chris Glaser,
&I ES (TI) K2 FH TF2)m

4-20mAERABESE AT TUVIRE, KHizENE
HaEfEw, plwm: MIERESERRENF. ZMES
FRARNZAMUAIAMNNEE, RAEEHEERE. 71
R, 2%, FEITMNAESIALIERAER T KRz
B, ATEREIENBERANRR, XEE RIS
ERBEFERGE. ME, RERSHANE, HERE
SERYEPRANINE, HFEREHRIFELE; BU
#, MARREREENE, BMEX—/NBI RO
TETKR, UMXFRGHLFNENLEE TE.

4-20mA BFRINEE R S E AN

B 1 BR7T— AR 4-20mA BRRERSE. —
FFER 24V DC BIRE A @ B R IREE F1 & X RS H 41
B, RERNEZEEFES (flm: BE. EHOMEMS
) HoNE, REWME—1 2-20mA BiR, H51ZE
SEBALLE. ZERBIITLE, FREENMERIER
%, Zzfa, BRBEIEMESEAERE, EBiT—MEEK
e (ADC) ki, RAEBLXKIH—SIE, BidiE
%, EENFARBEBNBER, XHEMHE—TE
HIIRER .

T AR EAXLERRABEREFESFL:

o BRI E—LHEBRE, NER-IHZER. —
PERNEREFEERNRER. —FEBEMUR
— M EBBEE. BRRBRMEUNEREMNRRE
BEEEANBEE; SRNABBEENFERERLE

[BEfR. ATHERRRK, NELEVFE, BLEAR

I»

H

\\

High-Performance Analog Products

« LEABROE—LRAE, i, RBEEREX
RER, BUREFFAAAEQDAAE. KHE
ST BAMRME, TR X2 TR A
%48,

« BFESETRIGAH 4mA, WTIKILT REMH.
MBIFEABEIIRF, SEFRERT, WK
MERRE SR, ERPHIMR, TERERES
¥.

« RESBLESHEMERERER, NRENEE
SHBAERARRBEN. B, SERTELL
N BT, RNEREME RS
E. RAEENR, SBAFEANRANER, £7
MERA RS, XA, EM BTN E SR
FAREMEHE 2 ETRRDERE, N oEH
TRHARBRE LRI,

B 1 B 4-20mA BRIAER S

Instrument Control Room
// 4-t0 20-mA ™
I Transmitter Wiring \
1 Resistance ‘;
\ —<E> M :
1
‘\ 24 |+* - + Recei ,"
\VDC - _ Receiver /
\ 1
! W md |
/ Wiring = \
Resistance
40 2012 Analog Applications Journal

www.ti.com/aaj



Texas Instruments Incorporated

BRRA G HE

BMNAUMBEZROABEE, FTEERYEREMH
, BESAEREREETR. B2 BT —PER

AP BANERIR. ZRRS A BRI EE—

ERETENEP —EB S RIMEEEER AT
FfHhE,

ATERNEEAFERSE, AILTHESREEETH
B, DUEERIERRSEHA. TASESRENRE
(FUgn: TI INA138%E ) EBTTHRHLIX FhiR 2o 187 R AV EB BR .
XL BRI AR R A/ NME N B EERSETNE, M
BRRERYEBEENLEERRE. XHEEILESHBEETIN
AERBEF A, MEEEERZ.

XMERBEESRHLTREN 3.3V @l, MABRF
N . BIERRSENURESENNRE EMEINELR
ZWE ., B, kKB TI MSP430TM F &I IERS,
Hyxdml e esE, REMHRR; kB TI CC430
RIMKINFE RF 814, ERBBELLEHEH MM
T. MREFAHFANKOE R M IR LIZLE, M
MEMBATE, WELRERFINEH. XLERGHHN
WEMLTIEFMR, BARBERERARBENSRERNE
AR

RfE, XMERELNESWRRNFERFE—ELE—
RNER 4mA, RABIR 20mA. B TRXMERFT~E
MEEATBNEZREE, BB RAAEZ—1PER
ANBESEE, FENREMARENG L . XX FEm
=, ERMMNERIRARRXRBHREGE. —RNE,
BERERRESHAEENE, WRHEARTE, F
MARBRERNER. EEZSTERETHNRGIERE
ME. MREFEREBHPEREIMSNER, WHEE
HINRSBHERTEERANE. MREAXMIER,
HNBREBEREBIRKH IR TR, XA, #

Power Management

EFTEME, RRAESERBREF, HFAMERZY
2. SERBEXMNGANRITEN, BaifsIA0)
FERRA— MR,

RETRFIFER T

IEMBIEFrR, REF RAEE RN NIATRENBARE
SeEl, SERSEITIEE/NAMATIR Tk, FREARITMRA
BRHBNERENEHIRS. TI 89 TPS62125 EE—
MXFERE, BATEE—1 3-17V A LME, (XEXK
11 pA B IIEERR, FEWBETTRETN T REFER
BEBE. TPS62125 Rt APBHFEWMNBEE=1/NK
-

1 BERERANRM—D 15V FHTRE, NEEXRRH
ZRINFEEBHA17VEEENREHRP. IRER
—MEEERRAERG, WEFBEAIMIRE. &K
BB EIRHIZE 15.6V IFH _IRE T IR BRIFNER.

2. ABRBEHWNBEAMABTERS, UFEHEIEBHOER,
BT BTk, RIEBESHPREDBENINEFKE
N, TREAFEFAIMBAR. 2ITH200 pF B
BE, EUit#pnHEXMFERNEs, HERNNS
¥ 3.3V. 50Ma HBEIEFZMEBEI0ms, mEs1IEN
REZE 10mA HER. KAEEBARETATREEINE
HEhEBREHRGFEER, flu: EENE. HUERE
B REIR S HF BT RE K IEXEIE.

3. WEEHMEREEBEHTET, XH[HETEHS
EILE 12V BHFA. IR 4RE, LHARARE 4V
FXi. —BRA, ftEaRhEXFHERSEFA
RIEE R A HE 3.3V frtt .

B 2 4-20mABRRINEE R B RIFEBER

T H
Instrument Control Room
e 4-t0 20-mA ™
| Transmitter Wiring 1
! Resistance m E
l\‘ —> \/W * | I‘
\ 7 1
L 24 + 1 + | Level ]
\VDC'T— — | Shifter /
\ Power |
\ Py
! VW2 supply !
i Wiring - \
Resistance
Analog Applications Journal 40 2012 www.ti.com/aaj High-Performance Analog Products

1



12

Power Management

Blan, —MEBEBATR, RIEE 4V EAX
MEE, BNEREAANEEIAEEENAE
RE, NMiLBHEBRE 3.3V BERE. F
A 1vHAREE, ATHEERENSFHEK.
FAMR&, 24v BENZTASEE S 18V El 30V
Z08, FEERREERESLITS 6V mAE, M
mit R HFERRBFEREERZ 12V &/NME. B
bb, BABEZE 12V EABHERNS, BATRE
BUTRESAZINR/NEBE. A, 12V R/NE
RO IXFEFF BB R N 5K (] BB I = (8] SE 3R 32 43 69 1)
B, XHEREEZERIRTNERT Ashit
ABENERGBIRE,
FREREMATREE TI B9 XTR111 Baiflk
o XTR111 B— 4-20mABE IR K IX =S,
BEARIRRIR M 4Ma ITHIER. A3 BRTX
FMBRAARNEDNER. RERERME, TBE
FIRREER, HEGAEEASEEREN 12V
FREs. ERHEEELFFENATXE, RE
SRR 50 mA MITE AR R. XETHEEE
REBBENBAABRE, BHEREIHHEEENHA

T, Elzﬁi%)‘?ﬁl%ﬂk*ﬂﬁ)\%%%&
ﬁﬁ%z—d] *%:I*:"f: 30ms L/U: ﬁl\‘ﬁ(Eﬁ/mm
RERZE, Bl 10mA B, W ANBEH— 5J:

., FZFH_RERS, REE 15V BF.
WMEMNEZREREMNOIEE, HRNERME E"]EE/)IL
RAERFFEAMAR T .

4 BT E3HRAE. BRMAKRBERRSR

WA ERRE, DUBE BRI NEBRTR, B
B BRI BR I AR R T 4mA B9BRIR. XM
BEEE, SEMARERMRLY 2v, EXXHME
BhE, X2YMERH.

High-Performance Analog Products

B 3 EKEEF AR EIRAES

Texas Instruments Incorporated

Vi (10 Vidiv)

Load Current
> 1 1 (20 mA/div)

Loop Current
(2.5 mA/div)

> A

VOUT (5 VldiV)

Time (500 ms/div)

B 4 RGBS Eh R IR A K REFI A B FRIR

Viy (10 Vidiv)

Loop Current
(2.5 mA/div)

Load Current
(20 mA/div)

s

iy
| | 2
<
4
| VOUT (5 VIle) 3

Time (10 ms/div)

www.ti.com/aaj 40 2012

Analog Applications Journal



Texas Instruments Incorporated

Ria, BEMNANEREAREERRRTHFEEBHE
B, RAEE— TEBRNBABRECEIE, MEh#E
REFENIIRMOP. B 5 freiR, 8RR M

FEERt 8 100ms B9 20mA B3R, FEREFTHERR -
BEH#HITRE.
it

FEA20mMAR RIS R G, BATT U BLHEIRFIRS
BEMMIABRFIR. XMBRTIUNAEFEFTENLRIERL
BB MAALIERREE, DXk EBRARBENEELITL
i, #HEETU?ﬂE&IﬂﬁRFZiﬂE%ﬁﬁEﬁ NIEN
4-20mAERIREMNN FSEE, FEE@EIEE D ERNTLE

B st iRk PRI R BE
FIE R R

Power Management

HE, TETUHERRFHAAEX., HAETHMALETEH.
o AR NIRRT E B BAERAERSNER T EIR
MEFEBNNEIR, NEEREREMESIFAE, HERR
ks R EEER.

FEK M
www.ti.com.cn/Isds/ti_zh/analog/powermanagement/power_
portal.page

www.ti.com.cn/cc430

www.ti.com.cn/msp430

www.ti.com /product/ partnumber

Replace partnumber with INA138, TPS62125, or XTR111

Vi (10 Vidiv)

Loop Current
(2.5 mA/div)

Load Current

v

(20 mA/div) R
WWMMH

Vour (5 V/div)

3

Time (500 ms/div)

Analog Applications Journal 40 2012

www.ti.com/aaj

High-Performance Analog Products

13



TI Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center
Home Page
support.ti.com

TI E2E™ Community Home Page
g2e.ti.com

Product Information Centers
Americas Phone +1(972) 644-5580

Brazil Phone 0800-891-2616

Mexico Phone 0800-670-7544

Fax +1(972) 927-6377
Internet/Email support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa
Phone

European Free Call 00800-ASK-TEXAS
(00800 275 83927)

International +49 (0) 8161 80 2121

Russian Support +7 (4)9598 10 701

Note: The European Free Call (Toll Free) number is not active in
all countries. If you have technical difficulty calling the free call
number, please use the international number above.

Fax +(49) (0) 8161 80 2045

Internet www.ti.com/asktexas

Direct Email asktexas@ti.com

Japan

Phone Domestic 0120-92-3326

Fax International +81-3-3344-5317
Domestic 0120-81-0036

Internet/Email  International  support.ti.com/sc/pic/japan.htm
Domestic www.tij.co.jp/pic

© 2012 Texas Instruments Incorporated

Asia

Phone
International +91-80-41381665
Domestic Toll-Free Number

Note: Toll-free numbers do not support
mobile and IP phones.

Australia 1-800-999-084
China 800-820-8682
Hong Kong 800-96-5941
India 1-800-425-7888
Indonesia 001-803-8861-1006
Korea 080-551-2804
Malaysia 1-800-80-3973
New Zealand 0800-446-934
Philippines 1-800-765-7404
Singapore 800-886-1028
Taiwan 0800-006800
Thailand 001-800-886-0010

Fax +8621-23073686

Email tiasia@ti.com or ti-china@ti.com

Internet support.ti.com/sc/pic/asia.htm

Important Notice: The products and services of Texas Instruments
Incorporated and its subsidiaries described herein are sold subject to Tl's
standard terms and conditions of sale. Customers are advised to obtain the
most current and complete information about Tl products and services
before placing orders. Tl assumes no liability for applications assistance,
customer’s applications or product designs, software performance, or
infringement of patents. The publication of information regarding any other
company’s products or services does not constitute Tl's approval, warranty
or endorsement thereof.

A011012

E2E and MSP430 are trademarks of Texas Instruments. All other trademarks are the
property of their respective owners.

ZHCT187



HEHH

P BCIRT) TR T2 7 F5 AL JESDA6 BUNTRIE, REFFRULHI™ ARSI BIE, 500, M9, BUBSUIE IR, JFATRURIE
JESDAB BLHT bR e B UE (1750 RS . 22 P 7T LA O i 8, BT i LR 75 52 8 FLAEREHT 0. T ™ 0 6
A A T ST FTSGETI B8 2% 2 2

TI (RS0 RO L OPERERT 207 BRI T 4G 7 B B 5 AR OE TR, (0FE T1 BRIERTI R, L T1 Uy 4T84 24
PRSI RRERBAR . BRAFI R T BNERLE, 75 U 4 B AR E RO TR 24T .

TSI T BB 7 B R 58 o 7 SR L) T LA S RIS 17 S0 RN 2 P RS A% 0 R
5 PSS A BT S R

TUAKHER TGRSl REBL, JRRIE BRI SR T T1ALPEsIR S5 02 B UARSURHII0 T1 AR BP0 Lo AL
BT U EE T BRUESRARRE . TV ITRANN) 55 = e 25 A A0 B, SRR T SREHE TSt Jhsl I S5 E T AL, s, (P
VKA BT e SR 3 = A AL S A= LT VAT, 2 T A AL S T A 7T

X T 07 T SR Ak T) LISy, (UAEH M Y REATAE AT L AT AR, A, BRI O 0T, A Vi AT
ST T XN L 0 S0 PR ACHLE T R X S5 . SIS = 5 8T 7 S AR A5 0 B 5

AR T ARSI, 0O VR o 5 B BB 5 T BRI 2 M0 LA 122 R B A3 U SR I T L0 SRR 5 O 1
IR, EL R IE S0, WCERERTLAT . TV AEERTI K B A R -

BT IR, SRR FIAR R B oS RE OV A e T1 SR0%, R B 6 30 A2 55 30 8 S S 0 T 7 AR AOFT T 5
By AR AR %P A YRR, AL S 900 % R AR 102 0 B AR, T HUL MO0 R S M e
FSUR R WA P AL 058 e 10 R B SRS 4 R B 720 05 WU R E B2 e e BT o T T1 AL T
R TU RSB A LT

AN e, 9T M SEA AFOEBI LA TR T1ALAEEATHRS BRI RSH . T1 10 E bR PP B ALP B P W A0 0 A 3 T AP
T e 52 4 PR R BRI 25007 SRV T 5. I, 2RI SR LIS 6 8

THALE R T FDA Class 1 (AN A BORBT ) MUBERUVRRT, ik B S L T4 T VB FRAAE L
SUR TS TR B U T P G MR R RI ) T) LA Wit (1 TR SRk S0 . W NI &, AR
O e R TR 0 T) AL 7 s R TS, JCPR 2 iR, I L8Pl 0 5 S S b 2 A K AT
AR R

TICUIIRE 1T £ ISOITS16049 BRI fh, 108 dh =B FITE . AEAERMN T, BOEARIsE ™ BT B4 5] 1ISOITS16949 %

Ko TURKHUE R TAE.

F= i . FH
LEa=pT www.ti.com.cn/audio WBESRE www.ti.com.cn/telecom
TR BN 251 www.ti.com.cn/amplifiers THEWL LA www.ti.com.cn/computer
B e s s www.ti.com.cn/dataconverters BT www.ti.com/consumer-apps
DLP® 7= i www.dlp.com izl www.ti.com/energy
DSP - #7355 i H 3% www.ti.com.cn/dsp Tk s A www.ti.com.cn/industrial
IR A0 I 2% www.ti.com.cn/clockandtimers BRI7HT www.ti.com.cn/medical
o www.ti.com.cn/interface 27 N www.ti.com.cn/security
bk s www.ti.com.cn/logic REHRT www.ti.com.cn/automotive
e =g www.ti.com.cn/power AR AL www.ti.com.cn/video
iz A% (MCU) www.ti.com.cn/microcontrollers
RFID &%t www.ti.com.cn/rfidsys
OMAP R il b PH 2% www.ti.com/omap
Tosk i www.ti.com.cn/wirelessconnectivity M AR {ELERIAR S REAE X www.deyisupport.com

MRZyHiht:  _EHET 4 ET X D KiE 1568 5, T KJE 32 £ MRE4wi%: 200122
Copyright © 2012 fEJHAES = FHAEAR (L) FIRAH


http://www.ti.com.cn/audio
http://www.ti.com.cn/telecom
http://www.ti.com.cn/amplifiers
http://www.ti.com.cn/computer
http://www.ti.com.cn/dataconverters
http://www.ti.com.cn/home_a_consumer_electronics
http://www.dlp.com
http://www.ti.com.cn/hdr_a_energy
http://www.ti.com.cn/dsp
http://www.ti.com.cn/industrial
http://www.ti.com.cn/clockandtimers
http://www.ti.com.cn/home_a_medical
http://www.ti.com.cn/interface
http://www.ti.com.cn/home_a_security
http://www.ti.com.cn/logic
http://www.ti.com.cn/automotive
http://www.ti.com.cn/power
http://www.ti.com.cn/home_a_vi
http://www.ti.com.cn/microcontrollers
http://www.ti.com.cn/rfidsys
http://www.ti.com/omap
http://www.ti.com.cn/home_p_wirelessconnectivity
http://www.deyisupport.com 



