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Electrical Characterlstics rNore s) {conrinued)
tlor.3: For oD.raroi ar 6rd.r.d
narn$)  t  = rÄ +  10a PD) .

C€rdlp (J) DrP (r.r) l,ro8 (H) so-8 {M)
oLa (Jlnclon lo Ambi€nt) 100 c,4/v 100 c/!v 170 C,ryV 195 CruV
6,c {Junction to Case) 2 5 C ^ /

No| a: Fo. suppry rchases r€5. rhan rtsv lh€ absdure rur'run '

d. rf'ese spectBrions äppry Io, vs =:r5v s5c < Ta < +r25c (1M741,tM7414). For tr€ LMt.1CLM7dlE ih*.
srcti€r ons a'e hded Io 0 C < Tr < r70 C

Nor.5r Cacuralgd varu6lrcn: BW (Mfr) = 0 3gFiss Tm6{ps)

Nor.7: For mnary so€ciricdlonr r.6 FETsT4rx ror LMTar dnd REI

Schemalic Diagram
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SinglelDuallQuad, General-Purpose,

Low-Voltage, Rail-to.Rail Output Op Amps
Generat Description Featur€s

Upgrade to LMv321/LMv35a/LMv324 Femily
Single +2.3V to +7v Supply voltage Range
Available in Space-Saving Packages

tPin SC70 (LMX321)
&Pin SOT23 (LMX358)
1/t-Pin TSSOP (LMX324)

'l.3MHz Gain-Eandwidth Product
10514 Ouiescent Curent per Amplitier
(vcc = +2.7v)
No Phase Reversal lor Overdriven Inputs
No Crossover oistorlion
Bail-to-Rail Outpul Swing
Input Common-Mode Vollage Range: VEE " 0.2V
to Vcc - 0.8V
Drives 2ko Resistive Loads

The LMX321/L[,4X358/LI\ ,1X324 are sing]e/duauquad,
low-cosl, low vollage, pin lo pin compatible upgrades
lo lhe L|\,,1V321/LMV358/LMV324 family oi generaL pur'
pose op amps. These devices olter Rail-lo-Rail@ oul-
puls and an input common mode range ihai exlends
below ground- These op amps draw only 105U4 ol qur-
escenl currenl per ampl i f ier,  operale from a single
+2.3V lo +7V supply, and drive 2ko resislive loads to
within 40mV of either rail. The LMX321/LMX358/LMX324
are !ni ly galn stable w th a 1.31\,4H2 ga n bandwidlh
pfoducl capab e ol  dr iv ing capaci l ive loads up to
400pF. The combinallon of low voliage, low cosl and
small  package s ze makes lhese amp l f iers ideaL for
portable/lcatlery'powered equlpment.
The LlVlX321 sing e op amp s avallab e n u tra-sma | 5-
p n SC70 and space saving 5 p n SOT23 packages.
The L[,4X358 dual op amp is available in the tiny 8-pin
SOT23 package The LMX324 quad op amp is ava -
able in 14 pin TSSOP and SO packages

Applications Ordering ,n omation

t

a

t

F
-

ö
N
{

F
t
ö
$

S
t
ö

NCellular Phones

Laplops

Lo\i/ Power, Low Vollage Appljcalions

Portable/Batlery-Powered Equipmenl

Cordless Phones

Actlve Filte.s

PART TEMP. RANGE PIN.PACKAGE

LlllX32lAxK T 40"C lo +125"C 5 SC70 5

LMX321AUK T 40'C io +125"C 5 SOT23 5

LMX358AKA T 40"C lo +125"C 8 SOT23.8

LMX358ASA 40"C lo +125"C I SO
LMX35AAUA 40'C lo +125"C alrMAX

LMX324ASo 40'C lo +125"C r4 SO
LMX324AUD 40"C lo + 125"C 14TSSOP

Selector Gutde apDears al en l ot.lata sheet.

Conligurations

Maxin lntegrated Prcducts 1

For pricing, delivery, and ordering intormation, please contact Maxim/Dallas Direct! at
1-88&6294A2, or visit Maxim's website at www.maxim-ic-com.

FatLto-Bail is a rcgisteled lradematk ot Ntppon Wbtala, Ltd

tY,txltY,

TOP V]E!V

scTGtsorS-5
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Typical Perf ormance Chalacteristics (ci,nrinued)

Open Loop
Freq!€ncy Response

roK li,l( lil l.t

fnftriFrcYtrt

Inverting Ampllfier
A2

vor: ct Vr.r

Non-lnverling Amplitier
ß1 i2

LargeSlgnal
Frequ6ncy Response

I l l

tttt-

Non-lnveltlng AC Amplif iel

n2
| |M

Voltage Follower
Pul6e Response

1 a 2 3 ! 0 | ! $ ! r l l l 0

vour---E;-vN

Er

; r

9 ' l

Typical Applications* *

I
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Single/DuallQuad, General-Purpose,
Low-Voltage, Bail-to-Rail Output Op Amps

Operating Chatactefistics
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Si n g I elDu allQua d, G e n e r aI - Pu rp o se,
Low.Voltage, Baihto-Bail Output Op Amps

Typical Operating Characteristics lcontinuedl
(Ta = +25'C, vEE = 0, unless otherwise noted.)

txPul cum$r n|sE
ü. Fn€qr CI

1 10 100 lk lft lml
FREOUTiICY (Nd

IXPUT (|FFSET YII.IAOE
n. Collol.xl)la Y0tIrGE

I

- 1 2  . 0 7  . 0 2  D 3
coMMoN MoDE V0tra6E {V)

Ii?lfi O'fSEI IOLIAGE
$.01'IPüT VOIT GE

0 1 5

0 6

ä
ä { 6

-0r5

020

ciBsltu ß:.llDroi
|l. nfoUtrl

PowEn€uPPtt l:J$ml ilm

IIPUT OfFSET YIII.TIGE
|l. 0üIt1'I VoLl/l&

n r ' 1  0 1 ?  3
OUTPUVOLIACE (V)

GAll Nlo P[l6E |.. nE0lrEtCI
at! nEsEnYE oto

r& Fl0(ErSY

tY,txlrYl



Single/DuallQuad, General-Purpose,
Low-Voltage, Raihto.Rail Output Op Amps

neicat Operating Charactefi stics lcontinu.{
(TA = +25'C. VEE = 0, unless otherwse noted.)
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Low-Voltage, Rail-to-Rail Output Op Amps
Si nglelDuallQua d, G e ne ral-Purpo se,

ABSOLUTE MAXIMUM RATINGS
Slpp y Vo tage (Vcc lo  VEE) .  . .  . . .  . -03VIo+8V
D l terenr iaLLnput  Vol tage (VN+ VIN). . . . . . . . . .  . . . .  VEEloVcc
OUI IoVEE . .  . .  -0 .3V to (Vcc + 0 3V)
O '  pulSl -o a Lf  D rä ro-

ouT Shoded to vcc or  VEE.. . . . .  . . .  Contn lous
Conl nuous Power Dssipalion (Ia = +70"C)

5-Pin SC70'5 { . rerare 3 rmW'C ahave +7a"C) . .  .247mW
5 Pin Sol23-5 (derate 7 lmw'c above +70'C) 571mw
I Pin SoT23-8 (clerate 7.52mW'C above +70'C) 602mW

Stesses r.yon.r rhos. itsJ.d undü Absatutc Mainn Ba ngs nay caDse pemanent danage ta lhe d.vt. Th.sc atc stcss ntings 6t, and lurct'a..l
opetAhon .l the .ievi.. at th.:s. ot .ny ath.t .ondlians bqtond thase rndicate.i tn the apehltan t sectians al the .p..nrcati..s is nat inplicd Expasr1 to
abnlLte natinün ratrng co..lxianis lat extended peti.\Js nay attect <tevr.e etiabitily

ELECTRICAL CHARACTERISTICS

8-P n SO (clerate 5 gmW"C above +70'C).... 471m\ /
8-PLn pMAX (derate 4 5mW"C above +70"C).. 362mw
14 P n TSSOP (derate I I rnwfc above +70'C) .. 727mW
14 Pn SO (.rerale e 3mWfC above +70"C) . 667mW

Op€rarng Temperat l re Ranqe.  . . .  . .  40"Olo+125'c
J lncton lcmpcratur-"  . .  +150"C
Storage Temperatirre Fa.ge 65'C Io +150"C
Lead TemperaiLre (salder ing,  10s)  . . . .+30c 'C

{vcc = +2.7v, vEE = 0, vour = vcc/2, vcM = lv. FL > lMo,Ia: +25'G un css olhetu se noled )

PABAII,lETEA SYMBOL CONDITIONS IVIN TYP MAX UNITS

l 6

lnput Oilse\ Voltage Average
Drll

TOVOS 6 pvfo

t 8 50
a

Comrnon Mo.le Bejecl on
0 2 V < V c M < 1 8 V 72 92 d B

Power Suppl'r Felecron Fato 2 3V< VCC < 7V VOLrT = lV a2 96 rlB

lnpul Common N,fodeVohage vcM
a 2 1 A
, 4 2  r . 9

Large S gna lVo lage Gan RL = 2kO toVEE 0 3V < VOU] < 2.4V 20 124

Qutpul Vo lage Swing

FL = loko to 1.35V
1 2 50
1 0

BL = 2ko to 1 35V
vcc voH 40 1 1 0

2a 60

lcc
Lf.lx3z1 (Sngle) 1 0 5 150

Ll.lxJ58 (Dual) 214 300
LMX32a (Ouad) 42Q 600

SB
Ga.  Bandwid lh  Prod lc l GBW cL = 2oopF 1 l MHz

Ga n Margln GNII 24 dB

nplt Nois-a Vo tage Density 66 nvllHz
Lnput C!trenl Noise Dens(y 0  t 3 pAhqt

,tu)xltyl
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Driftunterdrückung

a) kinzip Chopperverstärker
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b) Pdnzip Versüirker mit Drükorrektur (Auto-Zero)
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Mrcnocnrp TC7652

Low Noise, Chopper-Stabilized Operational Amplifier

FEATURES
I Low OfIsel OverTemperature Range ..,.,.,.,.., 1opv
I Ullra-Low Long-Term Dritt....,,...........1sonv/Month
I Low Temoerature Drill....,,-..--...--...--..---..- 100nV/'C
I Low DC lnput Bias Current .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  15pA
I High Gain, CMRR and PSRR .... . . . . . . . . . . . . .  110d8 Min
I Low Input Noise Voltage ... . . . . . .o.2pvp-p; DCtolHz
I lnternally-Compensated {or lJnity-Gain Operation
I Clamp Circuit for Fast Overload Recovery

PIN CONFIGURATIONS

GENERAL DESCRIPTION
The TC7652 is a lower no se version of the TC7650,

sacrificing some input speciJicalions (bias c!rrentand band
widlh) lo achieve a 10x reduclion jn noise. AIJ the other
benefils of the chopper technique are presenl, i.e. freedom
irom offsel adjust, drift, and reliabilily prob efirs trom exter
nal lrim comoonents. Like the TC7650, the TC7652 re
quires only two noncritical external caps for storing the
chopped n!ll potentias. There are no significanl chopping
spikes, internal ef{ecls or overrange lockup problems.

ORDEBING INFORMATION

Part No. Package
Temp.

Range
TC7652CPA g-Pin Plasl ic DIP 0'C to +70"C
IC7652CPD l4-Pin Plastic DIP 0'C ro +70'C

{UY BE USEDAS INPFGUAUD)

FUNCTIONAL BLOCK DIAGRAM

TC7652

I 14-PtN DtP oNLY

INT/EXT
EXT CLK IN
CLK OUT

INPUTS OUTPUT

NULL

NULL
AMPLIFIEF

NOTE: 1 . For I pin D P connect to vss, or lo CREr on ̂ z pinoür.

cFd (NorE 1)
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Driftunterdrückung

a) Prinzip Chopperverstlirker
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b) Prinlp Verstärker mit Driftkorrektur (Aulo-Zero)
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