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BBEECHC, TRUBRXMKE, TR, IMEBEC,
HMCMERTHER. MARU LEBARU,FEERNE
&, BAMEBMARFU B RIFIEE.

TECIEFN MUK BB B P-SpiceBR 7S H&HL, IEANE 260 B 7~
MER—1, SXNERD, ARWY L EHRRBUK
38

IE N [EPIRZS mRE FFTIE SR — 4%, 7EOA% i 88 R Bt
EFEETINEIBES. FERATAEITAMMEREE
ZRAXALE—NRAEEZRFELER. fla, TEKR
ABRRHNINEKBEE L RAENPNREE X IEMPNP &R &
BTz AR, ATXNMRABRANEBH H
F, INMXBEER2V:, HREMNZEBASFOPA3L3
RN BRESHAEBRIXXEMNREE, X
TFEMMABBENLENR A, WHEREERRRDSE
(AB1) . XMFEE— BRI XX, BRI HEN
KA. BIINTECHEFHMRIG N L RABIMEZME. B
FRXFMIEFNRFHRAOBHEE, S FTECEMAREARZ
RFHEFE, ATRIEFHUR. TUSELMTEC
X883 Ra—3h5 .

30 Vops = +5V 2.0 [T
OPA —
Vg = +3.3V 1Q TEC
25 1Q TEC 1Q TEC T
a 15
’o : _ 1]
. < 1Q TEC N\
= c /"\
= 5Q TEC [
< 15 £ 10 S
o® % Q 3 N
O
10 2Q TEC g \
Q, / Q 0.5 \
0.5 'rg
0 0
-3.0 20 1.0 0 1.0 20 3.0 100 1k 10k 100k ™M 10M  100M
Vi (V) Frequency (mHz)
E22. H i RE=MREQ, QN5 El24. TEC-2 UK REHM N
35 2.0 ‘
Vopa = +5V
30 Vg = +3.3V
: Q,and Q, Q,and Q, 1QTEC— |
10 15QTECT )
2.5 T ’ /r
Vopa = +5V 20 TEC]
< Vg = +3.3V .
< 20 < o
3 =
> 3
15 [a—2Q TEC —
-
~/~15QTEC -1.0
1.0 -
—| —~—t1aTEC
0.5 -2.0
-3.0 2.0 -1.0 0 1.0 2.0 3.0 0 2 4 6 8 10
Viy (V) Time (ms)
E23. TECIK =282 WM A H B & E25. TEC-2AT A 25 85% (8 IR 7S 1
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MR TEC-3

L MMTECHEEE (E28) AFBIT +2AIKFNEE
HIETE+2 VBT TE, AEANSEEERER
T, BEBRMTECHINGE. —MBTLMAKIRFIMEHIE
Bl BRI N EAEHER, XMEBNBAFREER
EIRIREN A EA9BE 1, Frld, TECRURREERE L.

HTIUBEBERARBER N AR LXBHE THLEX
BEAEXNHRBAANRE. BE—1NEEBRHBEN—
MNEMETNMAREER, XMREMENAENEER
EREE1/2VvCC., ERERY, WABREEBERER
BEEHHEE (RBITIMENFEREEQ MQXFHELMK
#. ) B9R-R CMOSIEEM ARRU, KB AR, BEHH
FWRAMTECHRFER, FTEERIDRBEMERIKE
. CMOSHEMAREU,, X9 REMR A EEET
B, FIEEBASRE. REEIRKEFU BEARKER
B, XMREMFERER T TECHH LB RFMANE

ERREXR, RBEMNEE ﬁﬁikﬁ% EE/?E/?ET
L) O N A S
VIN =A. *R . I
= Av * B4 where Ay is the IA gain in V/V.
Tour v
5.0 | ‘
10 TEC ‘ Vopa = £2.5V
/ 1.5Q TEC Vg =42.5V
25 /[ 20TEC
o~ A
<
§
E 00
o
o
i ~—
25 ~\
-5.0
-30 20 10 0 1.0 2.0 3.0
Vin (V)

& 26. f@:,ﬁy‘v\%ﬂ%%uuﬁﬂiﬁﬂj\%r E’] tt1§']

HY=NAXNAEER, BI1Q, 1.5QF12Q8TEC,
BRTTECERFER., ENREE2 5VAHET, X
MNRFEEFIREN1 QF1.5QTECHIEFNEE 51 42A,
2QTECIEKFIERA1.6A, FEEM+EVHEBFRAT, X
B B% A% d e N FITEC — 12 —FEAY,

ME26FT BRI —1F, XNTECEIMBHAFE—1E
:I}ﬁ:%[JEE,/JlL/

'I‘EE%/llbqgﬁbﬁ%ﬁﬁ'f%TEchEj]EEIJ/}IL '3TEC -1} 'ﬂﬁ_k‘{'ﬁ

AT RA, EERRIBIERTEE "REFHE
MEm, BE REDE BRESISEREEFEHET.
12 i} TExas

n/JILl_TECEI]EE,/}IL ?—E@}\EE,EE—Z.5V§'J+2.5V,\Z
lEﬂ. AL T VRN EAITNRE., TECHUA =% BIRE
E26h Bk, XOERREWHER, AEERHE
TMEVEREE R, EIRAVIEHIRBR LA T — B A B
FIRABALRE. IREHNNNEINEER KR,
PMEEDERTNEERRRER. HR-REEMARFIE
E'JT:“E’JEI%%E%HT B R RAE S IR ERKT
BIWRATECHER. XHR-REEM AR ABE
?;c [IMETRYRMIE £, KRR T TECER MM K715
ANER., AT NEEEEMNNFERRER, FEFTERRSE
SOTzzsljJ%%aa&W 7R BARRRFEEMNTECZ AT, &
'R E'J/\EE}_;EL_’IE*ETU\ i*%ﬁﬂﬂlﬂiﬁbﬂ%o

4.0

Vopa = £2.5V
Vg = 2.5V

3.0
1Q TEC m\
1QTEC
g 1.5Q TEC
= 20 -
o \ / N
o 20 TEC S5QTEC
([ N —
10 2Q TEC

-3.0 -2.0 -1.0 0 1.0 2.0 3.0

E27 wH ) REEINFE

ZENPN Q,#IPNP Q¥ BHE LML ¥, EE27
FERER, EFRNBARI—F (NPN = Q,FPNP =
Q,) £, ®EFMNINFEEME 28 ERAI—F, BHEMNH
HEETECREFIAERT, F2AEHMBENT, £
BEEQ,. MBARKEQ,LIHRER, AEAEEQNEE
&Q, EIHFE,
HTEMNIFENARS, EAXZHNESER, RNAIME
HE%E%E’J NFME. %Iﬁﬁika&ﬁ’]»‘c+/xﬁvaMﬁ
X¥ES, B2 TEENERRTHRBFEFNE. &«
,%ﬁy‘c%n %"#&é%ﬂ%qﬂ FRBEETIAMEENER
X, ERNRIEIERXESH H RSB RORE,
ATHEMATE, AEETHERERGER, BT HEKREAN
TESIEMNEIR. CMOS OPA3GIZEMARINFERE
26mW, ZEITEF, MEZ RN IR
WABEMLLE. Gl —MEBHTECH AERIA
RFRAHINFEPor = PREBIW, XHFIRFNS| AR
EE25V, BREIAR, HE(P, = EeI)A5W,

5]
I>+R 1A%.1Q

Eff(%) = 20T 100, or Bff(%) = +100 = ———=+100 = 20%
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BEHYREE, CHEEEEEIFEBBENER
INBRETE, XHTRURADIFE. B, Btk REBE
BA, FOMNITEMNERNRERN—, IHEEHMTR
SEMRIBHONE, EX L, ME29FFERIN—H,
HERAEBMNERT, SEEBIL60%IU L, TECIK
B8 —3, T2 5VHEER TIHFEMTECEKFIZE — 17 +5V
HBENERTIFE—H.

100
Vopa = +5V
Vg = +5V
80
2QTEC
2 0 ———\—\/ 1.5QTEC A
< f
> \>< 1QTEC / /
o
5 \/
5 /
£ & / /
20 A
0
-3.0 -2.0 -1.0 0 1.0 2.0 3.0

E29. IEkEI8s —1 (+5VHE) FIEFNEE -3 (+2.5V4
) £1Q, 1.5QHM2QTECHEIER THME

IR T A AR IR B AYFRE M T SR A B ZS I RLARTS T
HTWERMFY, ES0ET T REMNER.

2.0 p—r———
Vips = 2.5V I 1]
OPA 1Q TEC
Vg = +2.5V T ‘,
15 1.5Q TEC N\
< 2Q TEC >\
k< /“\
£ 10 ><\_\
(@]
2 N
'_
0.5 \
0
100 1k 10k 100k 1M 10M  100M
Frequency (MHz)

E130. TECIR =8 BUA ST K N i,

FM1QFMBQMTEC, MEMY Lk EHIL T KiE, 8
RIS EMIMEBRBRC,MC,HME, TTRUBRKRIX LR,
ERIMEEACMC,MERFEEANEEN. MAREU L
BMAHRUFTEEFRENES, TERTREINERK
ARU M RIRIEA .
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MBS, TECHKEM AR SR L, FEE
B AEMHMBERT, EMSNENG R #hZ Ao e —
., BT BEES.

2.0 i
Vopa = +5V
Vg = +3.3V
‘o 1QTEC I,
’ 1.5Q TECT =)
i
2Q TEC
< o
5
e
-1.0
-2.0
0 2 4 6 8 10
Time (ms)

E31. TECIR A A =8 B A g &2

MRS fi 2k Eth el UERX —a, FEOA% H B Rt
EHRTRXIBEARES., TEEHTECHMER
BHAZIMAE—NREEZBFELR, i, &
B ABREHNNFEREE . HAENPNYTEFPNPE
BzEEE, ATEERARXBTBHAHE, —1
RRMI A REOPASS3 T B/ N X, FHRERS
TXBENRENE., FlOXNTFEMBAR, WEENSR
HERBRMREEHERE (AB1) . XHITU—EERX
XX, BAHEMOEA, MTECHK A RIEIRSABI#A
M E Z M.

FEE25VEI £ 15VEESTEENMNE R REE, BT
PR R RAE FMNIhEE . BT IEmMEBENIR
MMARMNZER, EMFRFEHN EEBRFNERR
HANBLT, RBEAEREFEERNINFE. ERT
REMEEELT, BRERAGHE, RESHE, #FI2
FEMRMA R H B EREERZ AR BERNBER,
REH.

BARABRBEFERITUAEADTNEBBEBET(+2.5V)T
£, ttwHR(£15Y), B, XMERT, IEWMEHR
RN — 2R IR —F, S EXRM R,
FERANMGANEHSEBREAMBRENMHEEE
E., ZERASRMNAESR, BEBENREELARL

Tk,

BEZ2, HX=AK/NTECHHHBEIR.
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4.0

10 TEC‘
1.5Q TEC

gg TEC

Vopa = £2.5V
Vg =15V

4
~

TEC Current (A)
o

N

-3.0 -2.0 -1.0 0 1.0 2.0 3.0
Vin (V)

E32. TECIREhAS 7 + 1.5V R B A% H 83k

AREEHBHELT, E—EREL, Tt
BE., XHERDT X258 F1RENTECHRARFNE
. BERMEBEMAIRBTECRREF WA, F HHtE
L 16VAE, HIRFBENREMARHL, NE
33F 7.

1.5

Vopa = 2.5V
Vg = 1.5V
1Q TEC
1.0 N

Pp (W)

iAvANL

.0 3.0
Vi (V)

E33. 7 + 1.6V B B & T tH R A E IR

ZHCA062 13 TEXAS

RIHE T B/ R BURTIRE

HAREST.

E348 R T YN HEBHIER, LEHREIEHEIR
A PUABR SRR, KF2Q MR ESHBHREA
IRFNEE R A1.3A, XM ARESEI0XIU EAIZE,
RE1QTECHR AR ERANZ3A, XhFERK
BEFIS0B I LMK, R BREEARENE, B
EFEHLERE.

FREXRRSGH, RUgERD

100

__\ Vops = £2.5V —
\ Vg = 2.5V /_
) // [
& 60
>
(]
5
S 2mec>e )\ / /
g _¢
S0 TEC \\ //
20
1QTEC
0
30 -20 10 0 1.0 2.0 3.0

B34 f R 7 £ 16V B ER TIREMARBHEK

ZUHBHRESAENXE, AEXHAREECHEREN
EH R, XARIEACTECIREN K BB AY4FL.
TECREARECENMEEMERSE. PTUMRIHE
MHESEERNRREER, STECERRIBERSER
MEESFEEEMN. EFNRITH, TEE—T
BEMITEC, AEHEEEHBEE. MMHMLMATECHIK
MR, BEAEREEREEE AP, RIRSLIEFN
W, XEHBRNHEHEIZHETER.
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AFrARRIEERRE BRI E
tbER=R

E3LER T —MEELLRBFAEERE, XN EERERA
E—ATECRIERENERRSRH, HFARRBHAK
frvfer. BIERESRTEEEEFMFHEREH
U RU B NS E PR EERTIA T REBEENEE
BT bR B AR ERERE .

EFENMENEEERT, KBFERRTECHZE#E
ESEE, WBLERREEBRABRIESREE, &
BEMEEFHHERXAT . BE2EN0OPA340HNE
OPA2340 CMOSIZHE M ARIRE T ES M. &«
BEEEF, BEHASIHEAREINNESRBEBEENS
E. RAEBEAARMNERE/TECRE. MEE25"
CREN—MOTFERMABEBHEERBESEBERMN100
MR, #25° C, LLEHB|BEERE1.000VEISHAEEH
fH, BEFAEECHRE AEBEEMNHHBEEREAN
GRENREH, HERIRERRAEZHERKFKE
E.

iéa‘_aﬁc*’“i&iﬁﬁliﬂﬁ’]EEJ—MOV@szerﬂ BHLT V),
SIHMEZTRBATHNEFERL. EFEBHMER WT
BREJEE PR, E{X TRAE500mV, XHE NEEFE 10T BR
Roera, REAFHBEMBEEDTV, XNMEESREEZ
8], FrAE8YBE H500mV + 1.000V = 1.500V,

EB6E =V IRE M HER, H—MAMEHEEEBT
B—EEN. UHUERTENHRESRESRE S
.

6.0 5
< U, Output
‘>T- Temp Too 2
3 Low
= Temp O.K.
-1.0
6.0
< U, Output
2»’- ! P Temp Too
3 High
=) Temp O.K.
-1.0
2.0
HI Threshold U, and U, Inputs
z elta
= LO Threshold| __——"" _| Thermistor Voltage __ ¥ |
0
0 0.5 1.0 1.5 2.0
Vin (V)

E36. WABRE, SREEMNHHEE

ATHEIEASBEENTHTIE TEXA—MEHRNR
ECMOSEZEMARBIEN—LLER=E, E+BVEE
BERATIE, RIREERARNAESTTL/ICMOSHK
. — MW EOPA2340:G A 2R E F AL RE N AR
HEE,

+5V

US
REF200 ('}

100pA

+
a
<

VS
5V

o

Thermistor
Output
Roevm %
Vi 10kQ
1V =

HI = Temp Error:
Temp Too High

-IHIII—

Riow
5kQ

TR (1) Tk MW EE A BOPA23E3
QBELUMAR, HU BSBREARE D TR,

HI = Temp Error:
Temp Too Low

E35. HERFAE LR A B A
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REF200 2B RMNEEL. A TEREE FE—1TK
A2 5VIEE, XMEWKE, MRERE FSVEEBENE
AT, ERRBMEAREBIZ2.5V,

BERESENEE. JMUeERHRSEARAREEN
EITEE,

EXANBEMT MARESKNBEERF RS, 2EER
ERRETIE, REBENRERIHENRERE
BBRRow. HFEENEEEFERERRRL, &1
XFREE, STECAEBEHASEETER, X8
B M Bk, HEEBE ERFFRT TR,
U, U, LB 7R T 8FHIGH,

gNBE-MUESRMNEL (BEARBRAERNE
S, RIRMESRIEFIAEBRE) MAKERBERE,
MAREEGILRFEETARGEAER, B2
BHRNR BENERAE—NEE, BIEHRKE
BERFBE—ADKRES, EXMERT, tER|EAKRE

MFHERE FNBEEMREREREZEAMNRBE, MA2
ZHCA062 i3 TEXAS

HENEHRGEMR, R RO EERE R H IR A
®, FEE-ANEERILRFEN EERAN—HFT UL
EBRGEHEANEE.

BE, ERREFRLLRSORNHERZ— N EERE
MidiE, BEXRAN=BED RN EERRE
ENREZEH®THRE. ATRERE EEFTRAEAD
—R, RERFM IR, ETRNBABRERLRE—
RFENREF, NTIRENERILRSFER, HENR
AR MEETE.

B BRHAMEE, RERNEEEEFIEZFZRI A
FERE. HRWEHENSHER W RREEED
5. BEBEERyMARERHE, BEMEAESK
TRNHEZENEHRE, IHMFETAEREEN
7.

R IRFE T B/ NEE M IE RIRKE RS Rin T
FRIBkED, BEEMRMNIKA SRS, AR B
MBESRNT, TRRNTHELFHNEAEER.
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HRrRERIER
S AR

BEAHNEFTFRERTESERET 3
ERRER—ES. 1995 &£, TINEE
B RRAFITRIFEETE, Z2EH R
BRESGHERTHEEHFBHLKE R R
RMEX,

REFERFEE

BRAEEZHSANETFIEMXARE—REEN TI =R

¥R BRBELZIEF T HERFD, DERFE

BT, REHBERE, SHPRIREE.:

« 8000 B HREMHEARBEIERE

o —@ 7%24 /\BF M £ RERS ER IS

- BNIERRNBEIR R
ERXEHTLEANEFABIHRERER KRS TRK
T ERERT,

UERmy.TIRR, BIEREHR,
WEEFEEMIEE ML,
http://www.ti.com.cn/freesample
RIEXH—URCEEFHMMERERRE, HE
R E = miE S H 0 800-820-8682 it

TI RERELFFENEEYE, F—EBNTEE(U.S)
REREBRIFENRAE. EHERTESSHEMLR
em—5, UETI XMFRERIPHRFRAUMEHE, TI5]
PETLHE(lead[Pb]-free)itkl, FEEMA T % EHIH
5. ZitHET EHE80FER, BEAIKFmITER
B#, MESH, BEXSHMTIFRYTRELEREE

(Green)HI£t 35,

REEEILX, ¥k

MBER K" MEEAREE, BEHE

www.ti.com.cn/support www.ti.com.cn/quality

Safe Harbor Statement:

This publication may contain forward-looking statements that involve a number of risks and uncertainties. These “forward-
looking statements” are intended to qualify for the safe harbor from liability established by the Private Securities Litigation
Reform Act of 1995. These forward-looking statements generally can be identified by phrases such as Tl or its management
“believes,” “expects,” “anticipates,” “foresees,” “forecasts,” “estimates” or other words or phrases of similar import.
Similarly, such statements herein that describe the company’s products, business strategy, outlook, objectives, plans,
intentions or goals also are forward-looking statements. All such forward-looking statements are subject to certain risks and
uncertainties that could cause actual results to differ materially from those in forward-looking statements. Please refer to T
s most recent Form 10-K for more information on the risks and uncertainties that could materially affect future results of
operations. We disclaim any intention or obligation to update any forward-looking statements as a result of developments

Trademarks:
The platform bar is a trademark of Texas Instruments. All other trademarks are
the property of their respective owners.

Real World Signal Processing, the balck/red banner, C2000, C24x, C28x, Code
Composer Studio, Excalibur, Just Plug It In graphic, MicroStar BGA, MicroStar
Junior, OHCI-Lynx, Power+ Logic, PowerPAD, SWIFT, TMS320, TMS320C2000,
TMS320C24x, TMS320C28x, TMS320C6000, TPS40K, XDS510 and XDS560
are trademarks of Texas Instruments. All other trademarks are the property of

occurring after the date of this publication.

IMPORTANT NOTICE

their respective owners.

Texas Instruments Incorporated and its subsidiaries (Tl) reserve the right to make corrections, modifications, enhancements, improvements, and
other changes to its products and services at any time and to discontinue any product or service without notice. Customers should obtain the
latest relevant information before placing orders and should verify that such information is current and complete. All products are sold subject
to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard warranty.
Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where mandated by
government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and applications
using Tl components. To minimize the risks associated with customer products and applications, customers should provide adequate design
and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not responsible
or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing such
use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and acknowledge
and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use of
Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be provided by TI.
Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in such safety-critical
applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are specifically
designated by Tl as military-grade or "enhanced plastic.” Only products designated by Tl as military-grade meet military specifications. Buyers
acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at the Buyer's risk, and that they
are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are designated
by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated products in
automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information
on other Texas Instruments products and application
solutions:

TR ik

+ DSP - HFESAIRER hitp//www.ti.com.cn/dsp

- BREHE http://www.ti.com.cn/power

-« BARMEMERME http//www.ti.com.cn/amplifiers

« $#0 http://www.ti.com.cn/interface

- T XM SR AR http://www.ti.com.cn/analogswitches
« 2% http://www.ti.com.cn/logic

« RF/F 7 ZigBee® 2R 7% www.ti.com.cn/radiofre

* RFID 4 http://www.ti.com.cn/rfidsys

- BUBHIRFE http://www.ti.com.cn/dataconverters

« BPERFIIT RS 2% http://www.ti.com.cn/clockandtimers

- FROEL MR hitp//www.ti.com.cn/standardlinearde

- REERBTEEE http//www.ti.com.cn/temperaturesensors
- #IR I8 (MCU) http:/Awww.ti.com.cn/microcontrollers

RS R 4%

« RERA http://www.ti.com.cn/security

« TR A http://www.ti.com.cn/industrial

« WWEAKEB http://www.ti.com.cn/computer
« BRI http://www.ti.com.cn/broadband
« SRE®F http://www.ti.com.cn/automotive
- MRAFR http:/Awww.ti.com.cn/video

« HFEM http://www.ti.com.cn/audio

« BE5®HIE http://www.ti.com.cn/telecom
- T&BFE http//www.ti.com.cn/wireless

« JHFEBF http://www.ti.com.cn/consumer
« BESTETF http://www.ti.com.cn/medical
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