Heroaubie cxeMbl (ITPOBEPKA).
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Cxema cuera ¢oToHOoB, D®IY, JaBUHHLIA (hOTOAMO/I.
Kommapartop wacto ucnons3yercs B cxeme cdeta poroHoB. CHUTHAN, KOTOPBIN
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Heroanblie cxeMbl (Ha J10M).
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I1oJ1eBOM TPAH3HUCTOP C p-n NEePEX010M.
[ToneBolt TpaH3UCTOp, HAMPUMEP, C H-KAHAJIOM — 3TO OUIOJSPHBIN n-p-n
TPAH3UCTOP, Y KOTOPOrO MEXAY OSMUTTEPOM A-THUNA U KOJUIEKTOPOM H-THUNA
o0pa3oBaJiCs TOHKUW KaHAJI TOTO JK€ 7-THTIA.




Ha3BaHus »>1€KTpOIOB MOJEBOT0 TPAH3UCTOPA AHAIOTUYHBI MO CMBICTY
Ha3BaHUSIM DJIEKTPOJOB OWIOJSPHOTO TPAH3UCTOpPA: BMECTO HMUTTEpa, Oa3bl,
KOJUIEKTOpa 3/1eCh — UCTOK, 3aTBOP, CTOK.

[ToneBoil TpPaH3UCTOP — OBTO COMPOTUBJIICHUE YMPABISIEMOE 3alUPAIOIIUM
HampspkeHueM Ha 3aTBope. CONpOTHBIEHHUE 7-KaHAla MEXKIY HWCTOKOM U CTOKOM
3aBUCHUT OT HaIPSIKEHUS Ha 3aTBOPE.

[TonmxeHne MOTEHILMala 3aTBOpPAa OTHOCUTEIBHO HCTOKA CUJIbHEE 3alHpaeT
MO MEXAY 3aTBOPOM M n-kaHajioMm. Ilpu 3TOM B n-KaHaje paciumpsieTcsi 30Ha,
OoOeHEHHAss HOCUTEISIMH TOKa. OJTO MPHUBOJUT K YBEIWYCHHUIO COMPOTHBIICHUS
KaHaJla MEXAY CTOKOM U UCTOKOM.

JIe)XypHBIN ITOJEBOM TPAH3UCTOP C N-KAHAJIOM POCCUMCKOTO MM COBETCKOTO
npousBoacTBa — KI1302. Ilena ogHOTO TpaH3MCTOpa BTPOE OOJIBIIE MEHBI Pa30BOTO
poe3aa B METPO.

Ha pucynke mmoneBou TpaH3UuCTOp

CToK CToOK
3arTeop 3aTROp
Herowr Hetox
C n-KaHalioM U C p-KaHAJIOM.

MOII-TpaH3ucTops!
(MOSFET — metal-oxide-semiconductor field-effect transistor).

B MOII-Tpan3ucrope (MeTaia OKHCEN MOJIYNPOBOJHHUK) 3aTBOP M30JIMPOBaH
oT kaHana okucioM SiO,. Ilognoxka, UCTOK U CTOK 00pa3yrOT OOBIYHBIN MOJIEBOU
TPAH3HUCTOP C p-N-TIEPEXOJOM.

Hampspkenne Ha 3atBope mobOoro MOII-Tpan3ucropa MOXeT ObITh H
MOJIOKUTENBHBIM U OTPULIATENBHBIM. JTO npeumyiiectBo MOII-Tpan3ucTopa.

O6bryno moanoxkka MOII TpaH3ucTOopa coeuHEHa ¢ UCTOKOM. B Takom
Cllydae KaHajd OTKPBIT MO HANPSDIKEHUIO TMOMJIOKKUA M YIPaBISETCS HaNpsHKEHHEM
3aTBOpA.




MOII Tpan3ucTopsl OBIBAIOT OOOTAIMEHHOTO THUTA (C WHIYIIMPOBAHHBIM
KaHaJoM) W OO€IHEHHOro TUma (CO BCTPOEHHBIM KaHAIOM). TpaH3UCTOPHI
00OTaIeHHOTO THIMa yAO0OHEe B HWCIOIB30BaHWH, MOATOMY Mo ymomdanuio MOII
TPAH3UCTOP — ATO TPAH3UCTOP OOOTAIICHHOTO TUMAa. Eciu moiioxkka TpaH3ucTopa
COEIMHEHAa C MCTOKOM, TO MO TOJJIOXKKE TPaH3UCTOP OTKPHIT. Eciu 3aTBOp TOXE
COCTUHUTh C HWCTOKOM, TO TpPaH3UCTOp OOEAHEHHOTO THUNAa OYAET OTKPHIT, a
TPAH3UCTOP OOOTAIIEHHOTO THITAa OYJET 3aKPHIT.

[Tonesoit MOII-Tpan3uctop obOorameHHOr0o ThUMa  (C HWHIYIMPOBAHHBIM

KaHaJIOM):
Ctok CTOK Hctok
II I 3areop —|J
Jateop —'= OJIOKKA 3ateop = lloAnoixa jﬁ'— IToamoskKa
Hctok Hcrox CTOK
C n-KaHaJlIOM n C p-KaHaJIOM.
[Tonesoit MOII-Tpan3uctop 00eTHEHHOTO THIIA (CO BCTPOCHHBIM KaHAJIOM):
CToK CTOK Hcrok
3areo
3atBop J'E: Hoanozxxa 3am0pJ|£‘k ITonmoska P j'f‘—; TTomoskKa
HcTok Hcrok CTOK
C n-KaHaJIOM n C p-KaHaJIOM.

[anee paccmorpum, Hanpumep, MOII Tpansuctop ¢ n-kaHamoMm. [ns
HOpMaJIbHOM pabOTHI TPAH3UCTOPA HAIPSDKEHHE HA CTOKE JOJIKHO OBITH OOJIbINE, YEM
HAMpsDKEHUE Ha MCTOKE. TpaH3UCTOp OOOTralieHHOTO THIA OTKPBIBACTCA OOJBIINM
ITOJIOKATENIBHBIM HANIPSKEHUEM HA 3aTBOPE OTHOCUTEIBHO UCTOKA.

Jlnsa HOpManbHOM paboThl TPAH3UCTOpPA C p-KAHAIOM HANpPSDKEHHWE Ha CTOKE
JIOJDKHO OBITh HWKE (MHHYCEE), 4YeM HanpsDKeHHE Ha WCTOKEe. |paH3HuCTOp
OOOTamIeHHOTO THMAa C p-KaHAJIOM OTKpPBIBAE€TCSA OONBIIMM OTPHUIATEIbHBIM
HaIpsKEHUEM Ha 3aTBOPE OTHOCHUTENIBHO UCTOKA.

Tpan3uctopbl 0oO0OrameHHOTO THNA YO0OHEee, TakK Kak NepeKIoYeHue
TPAH3UCTOPA MPOUCXOAUT MPU HAIPSIKEHUU HA 3aTBOPE TOM K€ MOJISIPHOCTH, UTO U
HaMpsDKEHUE MUTaHMs (HANps>KeHUE Ha CTOKE).

AHAJIOTOBbI€ KJIIOYH HA M0JIEBbIX TPAH3UCTOPAX.
[Ipumep ananoroBoro kimro4ya Ha oborameHHbix MOII-Tpan3ucTopax
(MOSFET), koTopblii CHocoO€H NpPOIyCKaTh 0€3 HMCKaXEHUH TOJO0XKHUTEIbHbBIE
a”anorossle curHajinl oTr 0 B 1o +15 B.
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Jlornyeckuit KMOII-unBeprop.

Jlornueckuii ~ MHBEPTOP Ha  oOoramenHblx — KMOII-tpan3ucropax
(KoMIUIEMEHTapHbIE METaJUI-OKUCEI-TIOTYIPOBOJHUK TPaH3UCTOPHI).
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paboTaloT Npy HANPSHKEHUSX MPOTHUBOIOJIOKHOTO 3HAKA.

+15B

= BBIX0.

——
I

I

Onepannonubiid yeuaurean, TLO71.




Vee+ .

@ ® &
.|
IN + ¢
'
IN - 64 Q
128 Q
ouT
64 Q
e P
C1 >
¢
18 pF
]
[
. A
r— 1
|
: 1080 O 1080 02
I
Vee- Il ® : °
OFFSET OFFSET
NULL NULL
(N1) (N2)
\ /
v
TLO71 Only

All component valugs shown are nominal.

absolute maximum ratings over operating free-air temperature

range (unless otherwise noted)T

SUPPIY VOUEGET Ve (SEE NOTBTTY v svtimstinsmomssmm i o i S i B s s s o st 18V
Stpply:voltage: Vg (SE8NOE M 1) corummmumimumrmmmmsisms s o e s i e S s ey -18V
Differentialinput voltage . Vjp (See NOEI2)  .uwcummonmmmesmmismmss i S i S0 S 2 i s L pi i s +30V

Jfiplit Voltage, V| (see Notes 1 andiS)i oo s s s o e e e s S +5V

Buration’of output: sShort/ GirCUIt (SEe INOEEAY - scmmsmmim o b s S S s S5 e e unlimited
Contintuous total powerdissipation .cwsismmnessnanessmmmas . See Dissipation Rating Table
Operating frea-air temperature range, Ta: C8uffid .o s v ve v 0°C to 70°C
. —-40°C to 85°C
M suffix . =55°C to 125°C

Storage temperature range
Case temperature for 60 seconds: FK package

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: J, JG, or W package
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, P, or PW package

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions™ is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.
Differential voltages are at IN+ with respect to IN—.

All voltage values, except differential voltages, are with respect to the midpoint between Voc+ and Voo —.

2
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 V, whichever is less.
4. The output may be shorted to ground or to either supply. Temperature and for supply voltages must be limited to ensure that the

dissipation rating is not exceeded.



electrical characteristics, Voo = £15 V (unless otherwise noted)

TLOTIC TLO71AC TLO71BC TLO7AI
1 t TLO72C TLO72AC TLO72BC TLO72I
PARAMETER TEST CONDITIONS' TA TLO74C TLO74AC TLO74BC TLO741 UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
V Input offset volt V=0 Re=500 i 2 - 2 L z = 3 L 3
nput offset voita =0, = m
e i = & 8 Full range 13 75 5 8
Temperature
o0 coefficient of input | Vg =0, Rg =50 | Fullrange 18 18 18 18 u\V/FC
offset voltage
| i - s 25°C 5 100 5 100 5 100 5 100| pA
t t t ~
10 bt bill (S Full range 10 2 2 2| nA
i 2 [ 25°C 65 200 65 200 66 200 65 200 pA
2 NPt s e g Full range 7 7 7 20| A
Comman-maode =12 w12 =12 2
Vicr SR 25°C =11 to =11 to +11 to 11 to v
3 96 range 15 15 15 15
Maximum peak R =10k 25°C 12 $13.5 12 +13.5 +12 #13.5 12 $13.5
Vom output voltage Rz 10 k2 =12 =12 +12 +12 \'
: Full range
SWIHD RL 22k =10 =10 =10 =10
Large-signal 25°C 25 200 50 200 50 200 50 200
Avp differential voltage |Vo=%10V, R 22k Wimy
amglification Full range 15 25 25 25
Unity-gain 3
B4 Noaischasidtey 25°C 3 3 3 3 MHz
n Input resistance 25°C 1012 1012 1012 1012 Q
Common-mode Vic = Vicrmin, :
CMRR rejection ratio Vo =0, Rg =50 2 25°C 70 100 75 100 75 100 75 100 dB
Supply-voltage
B 3 Ve ==z8Viox15V,
ksvr  rejection ratio izl shioe I 70 100 80 100 80 100 80 100 dB
(AVge=/Avip) S -
Supply current N -
lce (each amplifier) V=0, Mo load 25°C 14 25 14 25 1.4 25 14 25 mA
Crosstalk _ %
Voi/Voz i Ayp = 100 25°C 120 120 120 120 dB

T All characteristics are measured under open-loop conditions with zero commen-mode voltage unless otherwise specified.

$Full range is Ta = 0°C to 70°C for TLO7_C,TLO7_AC, TLO7_BC and is Ta =—40°C to 85°C for TLO7_|.

§ Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive as shown in Figure 4. Pulse technigues must be used
that maintain the junction temperature as close to the ambient temperature as possible.

operating characteristics, Voo =£15V, Tp = 25°C

TLO7xM ALL OTHERS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP  MAX
; E V=10V, R = 2 ki,
SR Slew rate at unity gain CL = 100 pF, Sek Figure 1 5 13 8 13 Vius
" Rise time overshoot V=20 mV, R =2 ke, 0.1 0.1 us
i factor Cp =100 pF, See Figure 1 20% 20%
i i i f=1kHz 18 18 nviHz
v, Eguivalent input noise Rg=200Q
voltage f=10 Hz to 10 kHz = 4 uv
Equivalent input noise _ _ —
In g Rg=200, f=1kHz 0.01 0.01 pANHz
1 Virms =6 V, Myp =1,
THD gf’ta' kg RL 22k, Rg < 1k, 0.003% 0.003%
istortion S
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Figure 1. Unity-Gain Amplifier

10 k2

:I: Cy = 100 pF

Figure 2. Gain-of-10 Inverting Amplifier
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Figure 3. Input Offset Voltage Null Circuit
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Jlornyeckne MUKpPOCXEMBbI.

OOBIYHO JIOTMYECKUE MUKPOCXEMbI UMEIOT OJHOMOJsIpHOE nuTanue +5 BoabT
U UMEIOT HOTY, COEJIMHEHHYIO C OOIIIUM MPOBOJIOM CXEMBI.

Ha Bxomax v BBIXOJAX JIOTHYECKUX CXEM PA3INYarOT TOJBKO J1BA HANPSKECHHUS:
OKOJIO HYJIsl (JIOTUYECKHUH HOJIb) M OKOJIO +5 BoJbT (Jornueckas equHuIa).

TTJI noruueckue mukpocxembl. KMOIT (CMOS) norudeckre MUKPOCXEMBI.
Hanpsokenne nuranus. Jlormueckuit mopor. BBIXOA € OTKPBITBIM KOJUIEKTOPOM.
MOII nornyeckre MUKpOCXEMBI U OTPHLIATENIbHAS JIOTHUKA.

PaGora mpocTeMinux JOTMYECKHX CXEM XapakTepusyercs TalOmuieit
HUCTUHHOCTH.

Paccmotpum s mpumepa sorudeckyro cxemy 2M. Cxema nMeer 1Ba BXo.a,
nodtomy 2, n onuH Beixoa. Tabinita UCTUHHOCTH cXxembl 21 umeeT Bu:

000

0110

10]0

11]1

3nech nepBblid cTONI0EI — 3TO BO3MOKHBIE BAPUAHTHI JIOTHUYECKUX YPOBHEN Ha
NEPBOM BXOJI€ CXEMbI, BTOPOIl CTOJIOEI — YPOBHH Ha BTOPOM BXOJE CXEMbI, TPETUN
CTOJIOEI] — YPOBHU Ha BBIXOJIE.

Tabnuna wuctTMHHOCTH it cxembl 21 moka3pIBaeT, 4YTO HaIpsHDKEHHE
JIOTUYECKOM €JIMHULIBI Ha BBIXOJAE CXEMbl NPHUCYTCTBYET B €IMHCTBEHHOM CIyYae,
KOrJla €IMHULA OJHOBPEMEHHO IMPUCYTCTBYET M HAa MEPBOM M Ha BTOPOM BXO/E,
nosromy — 21.

Paccmorpum cxemy 2U-HE. Jlornyeckue ypoBHU Ha €€ BBIXOJE OTIMYAIOTCSA
OT ypoBHEM cxeMbl 21 TeM, YTO OHU UHBEPTUPOBAHBI:

001

01]1

10]1

11]0

Jlns cpaBHEHMS TTPUBEIEM TaOJIUIy HCTUHHOCTH i cxeMbl 3WJIN:

00010

001]1

010]1

011]1

1001

1011

110]1

1111

3amMeTM, 4YTO B OJIHOM KOPIIyC€ MHUKPOCXEMbl OOBIYHO MPUCYTCTBYIOT
HECKOJIbKO HE3aBUCUMBIX JIOTUYECKHUX CXE€M C OOIIMM MUTAHHUEM M OJHUM OOIIKUM
npoBojoM. Hanpumep, 4-21-HE — uetbipe cxemsl 21-HE B ogqHOM KOpIyCe.

YcnoBHble 0003HAUYEHUSI IOTUYECKUX MUKPOCXEM B 3alaJHOW JUTEpAType U B
POCCHUICKOM JINTEPATYPE pa3IUYaAIOTCS.
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